TREATMENT OF CANCERS WITH ANTIBODY DRUG CONJUGATES (ADC) THAT
BIND TO 191P4D12 PROTEINS

Cross Reference To Related Applications
This application claims the benefit of prioritytbS. Provisional Patent Application
No. 62/940,209, filed November 25, 2019, and UrSviBional Patent Application No.
62/944,890, filed December 6, 2019, the disclosafesch of which are herein incorporated by

reference in their entirety.
Sequence Listing

The present specification is being filed with anputer readable form (CRF) copy of
the Sequence Listing. The CRF entitled 14369-2B2-8SEQ_LISTING.txt, which was created
on November 20, 2020, is 39,705 bytes in size,isumttorporated herein by reference in its

entirety.

1. Field

[0001] Provided herein are methods for treating cancetfs avitibody drug conjugates
(ADC) that bind to 191P4D12 proteins.

2. Background
[0002] Cancer is the leading cause of death in the Ugdople 35 to 65 years of age and it

is the second leading cause of death worldwidevatt estimated in 2019 that there would be
approximately 1.7 million new cancer cases and@pprately 610000 deaths from cancer in the
US (National Cancer Institute. 2019. Cancer Statd=&ancer of Any Site.
https://seer.cancer.gov/statfacts/html/all.htmicégsed 5 Jun 2019). Globally there were an
estimated 18.1 million new cancer cases in 2018gppdoximately 9.6 million deaths attributed
to cancer in 2018 (World Health Organization. Pieskase. Sept 2018.
https://www.who.int/cancer/PRGlobocanFinal.pdf. Assed 5 Jun 2019). Most deaths now
occur in patients with metastatic cancers. In,fiacthe last 20 years, advances in treatment,
including surgery, radiotherapy and adjuvant chém@tpy cured most patients with localized
cancer. Patients whose cancer presented or rda@srmetastatic disease obtained only modest

benefit from conventional therapies in terms ofrallesurvival (OS) and were rarely cured.
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[0003] New therapeutic strategies for advanced and/orstata cancers include targeting
molecular pathways important for cancer cell sualvand novel cytotoxic compounds. The
benefit of these novel drugs is reflected in prglesh survival, however, the outcome for most
patients with distant metastases is still poor okl therapies are needed.

[0004] 191P4D12 (which is also known as Nectin-4) is a&tyfransmembrane protein and
member of a family of related immunoglobulin-likehesion molecules implicated in cell-to-cell
adhesion. 191P4D12 belongs to the Nectin familgdifesion molecules. 191P4D12 is
composed of an extracellular domain (ECD) contajrdrig-like subdomains, a transmembrane
helix, and an intracellular region (Takai Y etAhnu Rev Cell Dev Biol 2008;24:309-42).
Nectins are thought to mediate Ca2+-independehtekladhesion via both homophilic and
heterophilic trans interactions at adherens junstiohere they can recruit cadherins and
modulate cytoskeletal rearrangements (Rikitake &al,aCell Mol Life Sci. 2008;65(2):253-63).
Sequence identity of 191P4D12 to other Nectin fammémbers is low and ranges between 25%
to 30% in the ECD (Reymond N et al, J Biol Chem2@8205-15). Nectin-facilitated adhesion
supports several biological processes, such as mamodulation, host-pathogen interaction,
and immune evasion (Sakisaka T et al, Current ©pim Cell Biology 2007;19:593-602).
[0005] There is a significant need for additional therdjpemethods for cancers. These

include the use of antibodies and antibody drugugates as treatment modalities.
3. Summary

[0006] Embodiment 1. A method of preventing or treatingcea in a human subject,
comprising (a) administering to the subject a fiegfimen comprising an effective amount of an
antibody drug conjugate (ADC),

wherein the ADC comprises an antibody or antigewlipig fragment thereof that binds
to 191P4D12 conjugated to one or more units of muethyl auristatin E (MMAE), wherein the
antibody or antigen binding fragment thereof cosgsia heavy chain variable region
comprising complementarity determining regions (GPBomprising the amino acid sequences
of the CDRs of the heavy chain variable regiorf@eh in SEQ ID NO:22 and a light chain
variable region comprising CDRs comprising the ananid sequences of the CDRs of the light
chain variable region set forth in SEQ ID NO:23;

wherein the subject has urothelial cancer; and
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wherein the subject has received an immune checkptiibitor therapy and received a
chemotherapy.

[0007] Embodiment 2. The method of embodiment 1, whetenADC is administered
three times within a 28 day cycle.

[0008] Embodiment 3. The method of embodiment 1 or 2, einehe ADC is
administered on Days 1, 8 and 15 of a 28 day cycle.

[0009] Embodiment 4. The method of any one of embodimemts3, wherein the
urothelial cancer is locally advanced urothelialasr.

[0010] Embodiment 5. The method of any one of embodimemts3, wherein the
urothelial cancer is metastatic urothelial cancer.

[0011] Embodiment 6. The method of any one of embodimemts5, wherein the
immune checkpoint inhibitor therapy is a programrdedth receptor-1 (PD-1) inhibitor.
[0012] Embodiment 7. The method of any one of embodimemts5, wherein the
immune checkpoint inhibitor therapy is programmedtti-ligand 1 (PD-L1) inhibitor.

[0013] Embodiment 8. The method of any one of embodimemts7, wherein the
chemotherapy is platinum-containing chemotherapy.

[0014] Embodiment 9. The method of embodiment 8, whetarplatinum-containing
chemotherapy is platinum-containing chemotherapy meoadjuvant setting.

[0015] Embodiment 10. The method of embodiment 8, whetesmlatinum-containing
chemotherapy is platinum-containing chemotheramnimdjuvant setting.

[0016] Embodiment 11. The method of any one of embodim&mts10, wherein the
platinum-containing chemotherapy is platinum-canitag chemotherapy in a locally advanced
setting.

[0017] Embodiment 12. The method of any one of embodim&nds10, wherein the
platinum-containing chemotherapy is platinum-camtay chemotherapy in a metastatic setting.
[0018] Embodiment 13. The method of any one of embodimemts12, wherein the first
regimen comprises an ADC dose of about 1.25 malligkilogram (mg/kg) of the subject’s body
weight.

[0019] Embodiment 14. The method of embodiment 13, whehesrsubject has a body
weight of less than 100 kg.
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[0020] Embodiment 15. The method of any one of embodimends12, wherein the first
regimen comprises an ADC dose of about 125 mdeaastibject, wherein the subject has a body
weight of no less than 100 kg.
[0021] Embodiment 16. The method of any one of embodimemds15, further comprising

(b) determining blood glucose level in the subjead

(c) if the blood glucose level from (b) is hightban 250 mg/dL, withholding the
administration of the antibody drug conjugate.
[0022] Embodiment 17. The method of embodiment 16, furtioenprising

(d) waiting for a period sufficient for the blogtlicose level to reduce to no more
than 250 mg/dL.
[0023] Embodiment 18. The method of embodiment 16 or drthér comprising

(e) determining blood glucose level in the subjant

(f) if the blood glucose level from (e) is no mahan 250 mg/dL, administering to
the subject a second regimen comprising an effeetmount of the antibody drug conjugate.
[0024] Embodiment 19. The method of any one of embodimesit® 18, wherein if the
blood glucose level from (b) or (e) is more tha® 5@y/dL, discontinuing the administration of
the ADC permanently.
[0025] Embodiment 20. The method of any one of embodimesit® 19, further
comprising repeating from (a) to (f).
[0026] Embodiment 21. The method of any one of embodimeat® 20, wherein the
subject has hyperglycemia.
[0027] Embodiment 22. The method of embodiment 21, wheharsubject has diabetic
ketoacidosis (DKA).
[0028] Embodiment 23. The method of any one of embodimesite® 22, wherein the
subject additionally has higher body mass indeXarfugher baseline A1C.
[0029] Embodiment 24. The method of any one of embodimE8it® 23, wherein second
regimen is identical to the first regimen.
[0030] Embodiment 25. The method of any one of embodimesit® 24, wherein the
blood glucose level is determined daily.
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[0031] Embodiment 26. The method of any one of embodimesite® 24, wherein the
blood glucose level is determined once every twsdance every three days, once every four
days, or once every five days, once every six days.
[0032] Embodiment 27. The method of any one of embodimesite® 24, wherein the
blood glucose level is determined weekly, bi-wegklyce every three weeks, or once every four
weeks.
[0033] Embodiment 28. The method of any one of embodimesit® 24, wherein the
blood glucose level is determined monthly, onceaet®o months, or once every three months.
[0034] Embodiment 29. The method of any one of embodimemnds28, further comprising

(g) determining peripheral neuropathy in the scibjend

(h) if the peripheral neuropathy from (g) is nedehan Grade 2, withholding the
administration of the antibody drug conjugate.
[0035] Embodiment 30. The method of embodiment 29, furtivenprising

(i) waiting for a period sufficient for the periptal neuropathy to reduce to no more
than Grade 1.
[0036] Embodiment 31. The method of embodiment 29 or @@hé&r comprising

(j) determining peripheral neuropathy in the sabjand

(k) if the peripheral neuropathy (j) is no morarihGrade 1, administering to the
subject a second regimen comprising an effectiveusatnof the ADC, wherein the second
regimen comprises an ADC dose equal to or lower tha first regimen.
[0037] Embodiment 32. The method of any one of embodim2®t® 31, wherein if the
peripheral neuropathy from (g) or (j) is no lesartltGrade 3, discontinuing the administration of
the ADC permanently.
[0038] Embodiment 33. The method of any one of embodim2at® 32, wherein the
peripheral neuropathy is predominantly sensory opathy.
[0039] Embodiment 34. The method of any one of embodim2®t® 31, and 33, further
comprising repeating from (g) to (k).
[0040] Embodiment 35. The method of any one of embodim&htsind 33 to 34, further
comprising determining the number of times the @ for the administration of the second

regimen has been satisfied.
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[0041] Embodiment 36. The method of any one of embodim&htsind 33 to 35, wherein
in (k) if the second regimen is administered f@ finst time, the second regimen is identical to
the first regimen.
[0042] Embodiment 37. The method of any one of embodim&htsind 33 to 36, wherein
in (k) if the second regimen has been administerex and the subject has a body weight of less
than 100 kg, the ADC dose in the second regimémwisred to about 1.0 mg/kg of the subject’s
body weight.
[0043] Embodiment 38. The method of any one of embodim&htsnd 33 to 36, wherein
in (K) if the second regimen has been administerex and the subject has a body weight of no
less than 100 kg, the ADC dose in the second raegimwered to about 100 mg to the subject.
[0044] Embodiment 39. The method of any one of embodim&htsind 33 to 38, wherein
in (k) if the second regimen has been administesgck and the subject has a body weight of
less than 100 kg, the ADC dose in the second regimwered to about 0.75 mg/kg of the
subject’s body weight.
[0045] Embodiment 40. The method of any one of embodim&htsnd 33 to 38, wherein
in (K) if the second regimen has been administerexd and the subject has a body weight of no
less than 100 kg, the ADC dose in the second regimwered to about 75 mg to the subject.
[0046] Embodiment 41. The method of any one of embodim&htsind 33 to 40, wherein
in (k) if the second regimen has been administdreze times and the subject has a body weight
of less than 100 kg, the ADC dose in the seconitn&gis lowered to about 0.5 mg/kg of the
subject’s body weight.
[0047] Embodiment 42. The method of any one of embodim&htsind 33 to 40, wherein
in (k) if the second regimen has been administémeze times and the subject has a body weight
of no less than 100 kg, the ADC dose in the secegiuinen is lowered to about 50 mg to the
subject.
[0048] Embodiment 43. The method of any one of embodim&htsnd 33 to 42, wherein
the ADC dose in the second regimen is increasezhtamount of about 0.25 mg/kg for the
subject having a body weight of less than 100 kigpereased by an amount of about 25 mg for
the subject having a body weight of no less thahKd) if

(1) the administration of the ADC has not beeraiiginued permanently,

(2) the ADC dose in the second regimen is lowantthe ADC dose in the first
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regimen, and

(3) the peripheral neuropathy has returned to acerthan Grade 1.
[0049] Embodiment 44. The method of any one of embodim2at® 43, wherein the
peripheral neuropathy is determined daily.
[0050] Embodiment 45. The method of any one of embodim2at® 43, wherein the
peripheral neuropathy is determined once everydsys, once every three days, once every four
days, or once every five days, once every six days.
[0051] Embodiment 46. The method of any one of embodim2at® 43, wherein the
peripheral neuropathy is determined weekly, bi-viigednce every three weeks, or once every
four weeks.
[0052] Embodiment 47. The method of any one of embodim2at® 43, wherein the
peripheral neuropathy is determined monthly, onezyetwo months, or once every three
months.
[0053] Embodiment 48. The method of any one of embodimemnds47, further comprising

() determining a skin reaction in the subjectd an

(m) if the skin reaction from (1) is no less th@made 3, withholding the
administration of the ADC.
[0054] Embodiment 49. The method of embodiment 48, furtioenprising

(n) waiting for a period sufficient for the skieaction to reduce to no more than
Grade 1.
[0055] Embodiment 50. The method of embodiment 48 or di®hér comprising

(o) determining the skin reaction in the subjaad

(p) if the skin reaction in (0) is no more thara@e 1, administering to the subject a
second regimen comprising an effective amount ®&BC, wherein the second regimen
comprises an ADC dose equal to or lower than tisé fegimen.
[0056] Embodiment 51. The method of any one of embodimé®it® 50, wherein if the
skin reaction from (I) or (0) is no less than Grddeiscontinuing the administration of the ADC
permanently.
[0057] Embodiment 52. The method of any one of embodimé®it® 51, wherein the skin

reaction is selected from the group consisting atatopapular rash, pruritus, symmetrical drug-
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related intertriginous, flexural exanthema (SDRIA&)Ious dermatitis, exfoliative dermatitis,
and palmar-plantar erythrodysesthesia.

[0058] Embodiment 53. The method of any one of embodimé®it® 51, wherein the no
less than Grade 3 skin reaction is selected frengtbup consisting of symmetrical drug-related
intertriginous, flexural exanthema (SDRIFE), bullalermatitis, exfoliative dermatitis, and
palmar-plantar erythrodysesthesia.

[0059] Embodiment 54. The method of any one of embodimé®it® 50, and 52 to 53,
further comprising repeating from (I) to (p).

[0060] Embodiment 55. The method of 54, wherein if Grad&iB reaction reoccurs in (1)
or (0), discontinuing the administration of the AP€manently.

[0061] Embodiment 56. The method of any one of embodimé®t® 50, and 52 to 55,
further comprising determining the number of tirttes condition for the administration of the
second regimen has been satisfied.

[0062] Embodiment 57. The method of any one of embodimé®t® 50, and 52 to 56,
wherein in (p) if the second regimen is adminisidoe the first time, the second regimen is
identical to the first regimen.

[0063] Embodiment 58. The method of any one of embodimé®it® 50, and 52 to 57,
wherein in (p) if the second regimen has been agteied one or more times and the subject
has a body weight of less than 100 kg, the ADC diosiee second regimen is lowered to about
1.0 mg/kg of the subject’s body weight.

[0064] Embodiment 59. The method of any one of embodimé®it® 50, and 52 to 57,
wherein in (p) if the second regimen has been adteired one or more times and the subject
has a body weight of no less than 100 kg, the AD€§kdn the second regimen is lowered to
about 100 mg to the subject.

[0065] Embodiment 60. The method of any one of embodimé®it® 50, and 52 to 59,
wherein in (p) if the second regimen has been adteired two or more times and the subject
has a body weight of less than 100 kg, the ADC dloglee second regimen is lowered to about
0.75 mg/kg of the subject’'s body weight.

[0066] Embodiment 61. The method of any one of embodimé®it® 50, and 52 to 59,

wherein in (p) if the second regimen has been agteired two or more times and the subject
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has a body weight of no less than 100 kg, the Ab§=dn the second regimen is lowered to
about 75 mg to the subject.

[0067] Embodiment 62. The method of any one of embodimé®it® 50, and 52 to 61,
wherein in (p) if the second regimen has been adteired three or more times and the subject
has a body weight of less than 100 kg, the ADC dioslee second regimen is lowered to about
0.5 mg/kg of the subject’'s body weight.

[0068] Embodiment 63. The method of any one of embodimé®it® 50, and 52 to 61,
wherein in (p) if the second regimen has been adteired three or more times and the subject
has a body weight of no less than 100 kg, the Ab§=dn the second regimen is lowered to
about 50 mg to the subject.

[0069] Embodiment 64. The method of any one of embodimé®it® 50, and 52 to 56,
wherein in (p) if the subject has a body weightest than 100 kg, the second regimen comprises
an ADC dose of about 1.0 mg/kg of the subject’sybwdight.

[0070] Embodiment 65. The method of any one of embodimé®t® 50, and 52 to 56,
wherein in (p) if the subject has a body weighhofless than 100 kg, the second regimen
comprises an ADC dose of about 100 mg to the stibjec

[0071] Embodiment 66. The method of any one of embodimé®it® 50, 52 to 56, and 64
to 65, wherein in (p) if the second regimen hasaministered one or more times and the
subject has a body weight of less than 100 kgAD€ dose in the second regimen is lowered to
about 0.75 mg/kg of the subject’s body weight.

[0072] Embodiment 67. The method of any one of embodimé®it® 50, 52 to 56, and 64
to 65, wherein in (p) if the second regimen haskm#ministered one or more times and the
subject has a body weight of no less than 100HgADC dose in the second regimen is lowered
to about 75 mg to the subject.

[0073] Embodiment 68. The method of any one of embodimé®it® 50, 52 to 56, and 64
to 67, wherein in (p) if the second regimen hastministered two or more times and the
subject has a body weight of less than 100 kgADE dose in the second regimen is lowered to
about 0.5 mg/kg of the subject’s body weight.

[0074] Embodiment 69. The method of any one of embodimé®it® 50, 52 to 56, and 64

to 67, wherein in (p) if the second regimen hastaministered two or more times and the
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subject has a body weight of no less than 100HegADC dose in the second regimen is lowered
to about 50 mg to the subject.
[0075] Embodiment 70. The method of any one of embodimedisnd 52 to 69, wherein
the ADC dose in the second regimen is increasezhtamount of about 0.25 mg/kg for the
subject having a body weight of less than 100 kigpereased by an amount of about 25 mg for
the subject having a body weight of no less thahki) if

(1) the administration of the ADC has not beeraiidinued permanently,

(2) the ADC dose in the second regimen is lowantthe ADC dose in the first
regimen, and

(3) the skin reaction has returned to no more theade 1.
[0076] Embodiment 71. The method of any one of embodimé®it® 70, wherein the skin
reaction is determined daily.
[0077] Embodiment 72. The method of any one of embodimé®it® 70, wherein the skin
reaction is determined once every two days, oneeydfaree days, once every four days, or once
every five days, once every six days.
[0078] Embodiment 73. The method of any one of embodimé®it® 70, wherein the skin
reaction is determined weekly, bi-weekly, once gtbree weeks, or once every four weeks.
[0079] Embodiment 74. The method of any one of embodimé®it® 70, wherein the skin
reaction is determined monthly, once every two menor once every three months.
[0080] Embodiment 75. The method of any one of embodimemds74, further comprising

(q) determining non-hematologic toxicity in thebgact, and

(s) if the non-hematologic toxicity from (q) is tess than Grade 3, withholding the
administration of the ADC.
[0081] Embodiment 76. The method of embodiment 75, furtioenprising

(t) waiting for a period sufficient for the nonthatologic toxicity to reduce to no
more than Grade 1.
[0082] Embodiment 77. The method of embodiment 75 or udhé&r comprising

(u) determining the non-hematologic toxicity ire thubject, and

(v) if the non-hematologic toxicity in (u) is noame than Grade 1, administering to
the subject a second regimen comprising an efleetmaount of the ADC, wherein the second

regimen comprises an ADC dose equal to or lowaer tha first regimen.
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[0083] Embodiment 78. The method of any one of embodimént® 77, wherein if the
non-hematologic toxicity in (q) or (u) is no letsh Grade 4, discontinuing the administration of
the ADC permanently.

[0084] Embodiment 79. The method of any one of embodimé&nt® 78, wherein the non-
hematologic toxicity is dysgeusia.

[0085] Embodiment 80. The method of any one of embodimé&nt® 78, wherein the non-
hematologic toxicity is anorexia.

[0086] Embodiment 81. The method of any one of embodimé&nt® 78, wherein the non-
hematologic toxicity is loss of appetite.

[0087] Embodiment 82. The method of any one of embodimént® 78, wherein the non-
hematologic toxicity is an ocular disorder.

[0088] Embodiment 83. The method of embodiment 79, wheharocular disorder is one
or more selected from the group consisting of pateckeratitis, keratitis, keratopathy, limbal
stem cell deficiency, dry eye, and blurred vision.

[0089] Embodiment 84. The method of any one of embodimént® 77, and 79 to 83,
further comprising repeating from (q) to (v).

[0090] Embodiment 85. The method of any one of embodimént® 77, and 79 to 84,
further comprising determining the number of tirttes condition for the administration of the
second regimen has been satisfied.

[0091] Embodiment 86. The method of any one of embodimént® 77, and 79 to 85,
wherein in (v) the second regimen is identicah® first regimen.

[0092] Embodiment 87. The method of any one of embodimént® 77, and 79 to 86,
wherein in (v) if the second regimen has been ateired one or more times and the subject
has a body weight of less than 100 kg, the ADC diosiee second regimen is lowered to about
1.0 mg/kg of the subject’s body weight.

[0093] Embodiment 88. The method of any one of embodimént® 77, and 79 to 86,
wherein in (v) if the second regimen has been ahteired one or more times and the subject
has a body weight of no less than 100 kg, the AD€§kdn the second regimen is lowered to
about 100 mg to the subject.

[0094] Embodiment 89. The method of any one of embodimént® 77, and 79 to 88,

wherein in (v) if the second regimen has been ahteired two or more times and the subject
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has a body weight of less than 100 kg, the ADC dloglee second regimen is lowered to about
0.75 mg/kg of the subject’'s body weight.

[0095] Embodiment 90. The method of any one of embodimént® 77, and 79 to 88,
wherein in (v) if the second regimen has been ateired two or more times and the subject
has a body weight of no less than 100 kg, the AD§kdn the second regimen is lowered to
about 75 mg to the subject.

[0096] Embodiment 91. The method of any one of embodimént® 77, and 79 to 90,
wherein in (v) if the second regimen has been ahteired three or more times and the subject
has a body weight of less than 100 kg, the ADC dloglee second regimen is lowered to about
0.5 mg/kg of the subject’'s body weight.

[0097] Embodiment 92. The method of any one of embodimént® 77, and 79 to 90,
wherein in (v) if the second regimen has been ahteired three or more times and the subject
has a body weight of no less than 100 kg, the Ab§=dn the second regimen is lowered to
about 50 mg to the subject.

[0098] Embodiment 93. The method of any one of embodimént® 77, and 79 to 85,
wherein in (v) if the subject has a body weightesis than 100 kg, the second regimen comprises
an ADC dose of about 1.0 mg/kg of the subject’sybedight.

[0099] Embodiment 94. The method of any one of embodimént® 77, and 79 to 85,
wherein in (v) if the subject has a body weighhofless than 100 kg, the second regimen
comprises an ADC dose of about 100 mg to the stibjec

[00100] Embodiment 95. The method of any one of embodimént® 77, and 79 to 85, 93
to 94, wherein in (v) if the second regimen hasle@ministered one or more times and the
subject has a body weight of less than 100 kgAD€ dose in the second regimen is lowered to
about 0.75 mg/kg of the subject’s body weight.

[00101] Embodiment 96. The method of any one of embodimént® 77, and 79 to 85, 93
to 94, wherein in (v) if the second regimen hasle@ministered one or more times and the
subject has a body weight of no less than 100HegADC dose in the second regimen is lowered
to about 75 mg to the subject.

[00102] Embodiment 97. The method of any one of embodimént® 77, and 79 to 85, 93

to 96, wherein in (v) if the second regimen hasegministered two or more times and the
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subject has a body weight of less than 100 kgADE dose in the second regimen is lowered to
about 0.5 mg/kg of the subject’s body weight.
[00103] Embodiment 98. The method of any one of embodimént® 77, and 79 to 85, 93
to 96, wherein in (v) if the second regimen hasegministered two or more times and the
subject has a body weight of no less than 100HggADC dose in the second regimen is lowered
to about 50 mg to the subject.
[00104] Embodiment 99. The method of any one of embodimé&ntsnd 79 to 98, wherein
the ADC dose in the second regimen is increasezhtamount of about 0.25 mg/kg for the
subject having a body weight of less than 100 kipareased by an amount of about 25 mg for
the subject having a body weight of no less thahKd) if

(1) the administration of the ADC has not beeraiiginued permanently,

(2) the ADC dose in the second regimen is lowantthe ADC dose in the first
regimen, and

(3) the non-hematologic toxicity has returned domore than Grade 1.
[00105] Embodiment 100. The method of any one of embodisébtto 99, wherein the non-
hematologic toxicity is determined daily.
[00106] Embodiment 101. The method of any one of embodisébtto 99, wherein the non-
hematologic toxicity is determined once every tvays] once every three days, once every four
days, or once every five days, once every six days.
[00107] Embodiment 102. The method of any one of embodisébtto 99, wherein the non-
hematologic toxicity is determined weekly, bi-wegldnce every three weeks, or once every
four weeks.
[00108] Embodiment 103. The method of any one of embodisébtto 99, wherein the non-
hematologic toxicity is determined monthly, oncemsmvwo months, or once every three months.
[00109] Embodiment 104. The method of any one of embodismé&nd 103, further
comprising

(w) determining hematologic toxicity in the sulijesnd

(x) if the hematologic toxicity from (w) is no keshan Grade 2, withholding the
administration of the ADC.
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[00110] Embodiment 105. The method of embodiment 104, éurtlomprising

(y) waiting for a period sufficient for the hemiatgic toxicity to reduce to no more
than Grade 1.
[00111] Embodiment 106. The method of embodiment 104 or i@&er comprising

(z) determining the hematologic toxicity in théogact, and

(aa) if the hematologic toxicity in (z) is no mdhan Grade 1, administering to the
subject a second regimen comprising an effectiveuatnof the ADC, wherein the second
regimen comprises an ADC dose equal to or lowar tha first regimen.
[00112] Embodiment 107. The method of any one of embodisn&d4 to 106, wherein if the
hematologic toxicity in (w) or (z) is no less th@nade 4, discontinuing the administration of the
ADC permanently.
[00113] Embodiment 108. The method of any one of embodis&d4 to 107, wherein the
hematologic toxicity is thrombocytopenia.
[00114] Embodiment 109. The method of any one of embodis&d4 to 107, wherein the
hematologic toxicity is selected from the groupsisting of anemia, thrombocytopenia,
neutropenia, and febrile neutropenia.
[00115] Embodiment 110. The method of any one of embodisn&d4 to 106, and 108 to
109, further comprising repeating from (w) to (aa).
[00116] Embodiment 111. The method of any one of embodis&d6, and 108 to 110,
wherein if the hematologic toxicity in (w) is naskethan Grade 4 and the subject has a body
weight of less than 100 kg, the ADC dose in th@sdaegimen is lowered to about 1.0 mg/kg
of the subject’s body weight.
[00117] Embodiment 112. The method of any one of embodis&d6, and 108 to 110,
wherein if the hematologic toxicity in (w) is naskethan Grade 4 and the subject has a body
weight of no less than 100 kg, the ADC dose instaeond regimen is lowered to about 100 mg
to the subject.
[00118] Embodiment 113. The method of any one of embodis&d6, and 108 to 110,
wherein the hematologic toxicity in (w) is Grader3Grade 2.
[00119] Embodiment 114. The method of any one of embodis&d6, and 108 to 110,
wherein the hematologic toxicity in (w) is GradéhBombocytopenia or Grade 2

thrombocytopenia.
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[00120] Embodiment 115. The method of embodiment 113 or fitther comprising
determining the number of times the condition fer administration of the second regimen has
been satisfied.

[00121] Embodiment 116. The method of any one of embodis&h8 to 115, wherein in

(aa) the second regimen is identical to the fegimen.

[00122] Embodiment 117. The method of any one of embodis&h8 to 116, wherein in

(aa) if the subject has a body weight of less th@h kg, the ADC dose in the second regimen is
lowered to about 1.0 mg/kg of the subject’s bodygive

[00123] Embodiment 118. The method of any one of embodis&b8 to 116, wherein in

(aa) if the subject has a body weight of no leas tt00 kg, the ADC dose in the second regimen
is lowered to about 100 mg to the subject.

[00124] Embodiment 119. The method of any one of embodis&bh8 to 118, wherein in

(aa) if the second regimen has been administerget 8DC dose of about 1.0 mg/kg or 100 mg
and if the subject has a body weight of less ti@hKy, the ADC dose in the second regimen is
lowered to about 0.75 mg/kg of the subject’s boeyght.

[00125] Embodiment 120. The method of any one of embodis&h8 to 118, wherein in

(aa) if the second regimen has been administerret 8DC dose of about 1.0 mg/kg or 100 mg
and if the subject has a body weight of no lesa &G0 kg, the ADC dose in the second regimen
is lowered to about 75 mg to the subject.

[00126] Embodiment 121. The method of any one of embodis&h8 to 120, wherein in

(aa) if the second regimen has been administerret 8DC dose of about 0.75 mg/kg or 75 mg
and if the subject has a body weight of less ti@hKyg, the ADC dose in the second regimen is
lowered to about 0.5 mg/kg of the subject’s bodygive

[00127] Embodiment 122. The method of any one of embodis&h8 to 120, wherein in

(aa) if the second regimen has been administerdet 8ADC dose of about 0.75 mg/kg or 75 mg
and if the subject has a body weight of no lesa #@0 kg, the ADC dose in the second regimen
is lowered to about 50 mg to the subject.

[00128] Embodiment 123. The method of any one of embodisn&d6 and 108 to 122,
wherein the ADC dose in the second regimen is as@d by an amount of about 0.25 mg/kg for
the subject having a body weight of less than I0rincreased by an amount of about 25 mg

for the subject having a body weight of no lessith@0 kg, if
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(1) the administration of the ADC has not beeraiiginued permanently,

(2) the ADC dose in the second regimen is lowantthe ADC dose in the first
regimen, and

(3) the hematologic toxicity has returned to naenthan Grade 1.
[00129] Embodiment 124. The method of any one of embodis&dd to 123, wherein the
hematologic toxicity is determined daily.
[00130] Embodiment 125. The method of any one of embodis&dd to 123, wherein the
hematologic toxicity is determined once every tvagys] once every three days, once every four
days, or once every five days, once every six days.
[00131] Embodiment 126. The method of any one of embodis&dd to 123, wherein the
hematologic toxicity is determined weekly, bi-wegldnce every three weeks, or once every
four weeks.
[00132] Embodiment 127. The method of any one of embodis&d4 to 123, wherein the
hematologic toxicity is determined monthly, oncemvtwo months, or once every three months.
[00133] Embodiment 128. The method of any one of embodisé&nd 127, further
comprising

(ab) determining fatigue in the subject, and

(ac) if the fatigue from (ab) is no less than @ &dwithholding the administration of
the ADC.
[00134] Embodiment 129. The method of embodiment 128, éurtlomprising

(ad) waiting for a period sufficient for the fatigto reduce to no more than Grade 1.
[00135] Embodiment 130. The method of embodiment 128 or i2ther comprising

(ae) determining the fatigue in the subject, and

(af) if the fatigue in (ae) is no more than Gradadministering to the subject a
second regimen comprising an effective amount®BC, wherein the second regimen
comprises an ADC dose equal to or lower than tisé fiegimen.
[00136] Embodiment 131. The method of any one of embodis&®8 to 130, wherein if the
fatigue in (ab) or (ae) is no less than Grade g athtinuing the administration of the ADC
permanently.
[00137] Embodiment 132. The method of any one of embodis&a8 to 130, further

comprising repeating from (ab) to (af).
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[00138] Embodiment 133. The method of any one of embodim&n8 to 130 and 132,

further comprising determining the number of tirttes condition for the administration of the
second regimen has been satisfied.

[00139] Embodiment 134. The method of any one of embodis&a8 to 130 and 132 to 133,
wherein in if the fatigue in (ab) is Grade 3, teeand regimen is identical to the first regimen.
[00140] Embodiment 135. The method of any one of embodis&a8 to 130 and 132 to 134,
wherein if the fatigue in (ab) is Grade 3 and thiejsct has a body weight of less than 100 kg,
the ADC dose in the second regimen is lowered tutib.0 mg/kg of the subject’s body weight.
[00141] Embodiment 136. The method of any one of embodis&d8 to 130 and 132 to 134,
wherein if the fatigue in (ab) is Grade 3 and thiejsct has a body weight of no less than 100 kg,
the ADC dose in the second regimen is lowered twab00 mg to the subject.

[00142] Embodiment 137. The method of any one of embodis&d8 to 130 and 132 to 136,
wherein in (af) if the second regimen has been ateired at the ADC dose of about 1.0 mg/kg
or 100 mg and if the subject has a body weighées$ than 100 kg, the ADC dose in the second
regimen is lowered to about 0.75 mg/kg of the sttlgdody weight.

[00143] Embodiment 138. The method of any one of embodis&d8 to 130 and 132 to 136,
wherein in (af) if the second regimen has been adteired at the ADC dose of about 1.0 mg/kg
or 100 mg and if the subject has a body weightootiess than 100 kg, the ADC dose in the
second regimen is lowered to about 75 mg to thgestub

[00144] Embodiment 139. The method of any one of embodis&a8 to 130 and 132 to 138,
wherein in (af) if the second regimen has been aidteired at the ADC dose of about 0.75
mg/kg or 75 mg and if the subject has a body wedgl¢ss than 100 kg, the ADC dose in the
second regimen is lowered to about 0.5 mg/kg oktligect’s body weight.

[00145] Embodiment 140. The method of any one of embodis&a8 to 130 and 132 to 138,
wherein in (af) if the second regimen has been abteired at the ADC dose of about 0.75
mg/kg or 75 mg and if the subject has a body wedglio less than 100 kg, the ADC dose in the
second regimen is lowered to about 50 mg to thgestib

[00146] Embodiment 141. The method of any one of embodisn&d0 and 132 to 140,
wherein the ADC dose in the second regimen is as@d by an amount of about 0.25 mg/kg for
the subject having a body weight of less than I0rincreased by an amount of about 25 mg

for the subject having a body weight of no lessith@0 kg, if
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(1) the administration of the ADC has not beeraiiginued permanently,

(2) the ADC dose in the second regimen is lowantthe ADC dose in the first
regimen, and

(3) the fatigue has returned to no more than Giade
[00147] Embodiment 142. The method of any one of embodis&d8 to 141, wherein the
fatigue is determined daily.
[00148] Embodiment 143. The method of any one of embodis&d8 to 141, wherein the
fatigue is determined once every two days, onceyeieee days, once every four days, or once
every five days, once every six days.
[00149] Embodiment 144. The method of any one of embodis&®8 to 141, wherein the
fatigue is determined weekly, bi-weekly, once evéirge weeks, or once every four weeks.
[00150] Embodiment The method of any one of embodimentstd 281, wherein the fatigue
is determined monthly, once every two months, @ecgvery three months.
[00151] Embodiment 146. The method of any one of embodismé&nd 145, further
comprising

(ag) determining diarrhea in the subject, and

(ah) if the diarrhea from (ag) is no less thand@&ra, withholding the administration
of the ADC.
[00152] Embodiment 147. The method of embodiment 146, éurtlomprising

(ai) waiting for a period sufficient for the dibga to reduce to no more than Grade 1.
[00153] Embodiment 148. The method of embodiment 146 or fidther comprising

(aj) determining the diarrhea in the subject, and

(ak) if the diarrhea in (aj) is no more than Gradadministering to the subject a
second regimen comprising an effective amount ®&BC, wherein the second regimen
comprises an ADC dose equal to or lower than tisé fegimen.
[00154] Embodiment 149. The method of any one of embodis&6 to 148, wherein if the
diarrhea in (ag) or (ai) is no less than Gradedtthe diarrhea does not improve to no more than
Grade 2 within 72 hours with supportive managenmgistontinuing the administration of the
ADC permanently.
[00155] Embodiment 150. The method of any one of embodis&6 to 148, further

comprising repeating from (ag) to (ak).
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[00156] Embodiment 151. The method of any one of embodim&#6 to 148 and 150,
further comprising determining the number of tirttes condition for the administration of the
second regimen has been satisfied.

[00157] Embodiment 152. The method of any one of embodis&46 to 148 and 150 to 151,
wherein in (ak) the second regimen is identicahtfirst regimen.

[00158] Embodiment 153. The method of any one of embodis&46 to 148 and 150 to 152,
wherein in (ak) if the second regimen has been adiered one or more times and the subject
has a body weight of less than 100 kg, the ADC diosiee second regimen is lowered to about
1.0 mg/kg of the subject’s body weight.

[00159] Embodiment 154. The method of any one of embodis&#é to 148 and 150 to 152,
wherein in (ak) if the second regimen has been adiered one or more times and the subject
has a body weight of no less than 100 kg, the Ab§2dn the second regimen is lowered to
about 100 mg to the subject.

[00160] Embodiment 155. The method of any one of embodis&#é to 148 and 150 to 154,
wherein in (ak) if the second regimen has been aditared two or more times and the subject
has a body weight of less than 100 kg, the ADC dloglee second regimen is lowered to about
0.75 mg/kg of the subject’'s body weight.

[00161] Embodiment 156. The method of any one of embodis&#é to 148 and 150 to 154,
wherein in (ak) if the second regimen has been aditared two or more times and the subject
has a body weight of no less than 100 kg, the AD§kdn the second regimen is lowered to
about 75 mg to the subject.

[00162] Embodiment 157. The method of any one of embodis&4é to 148 and 150 to 156,
wherein in (ak) if the second regimen has been aditered three or more times and the subject
has a body weight of less than 100 kg, the ADC diosiee second regimen is lowered to about
0.5 mg/kg of the subject’'s body weight.

[00163] Embodiment 158. The method of any one of embodis&46 to 148 and 150 to 156,
wherein in (ak) if the second regimen has been adiered three or more times and the subject
has a body weight of no less than 100 kg, the AD§kdn the second regimen is lowered to
about 50 mg to the subject.
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[00164] Embodiment 159. The method of any one of embodis&#é to 148 and 150 to 151,
wherein in (ak) if the subject has a body weighliest than 100 kg, the second regimen
comprises an ADC dose of about 1.0 mg/kg of thgestib body weight.

[00165] Embodiment 160. The method of any one of embodis&46 to 148 and 150 to 151,
wherein in (ak) if the subject has a body weighhofless than 100 kg, the second regimen
comprises an ADC dose of about 100 mg to the stibjec

[00166] Embodiment 161. The method of any one of embodis&46 to 148, 150 to 151,
and 159 to 160, wherein in (ak) if the second regirthas been administered one or more times
and the subject has a body weight of less thark@iDthe ADC dose in the second regimen is
lowered to about 0.75 mg/kg of the subject’s boayght.

[00167] Embodiment 162. The method of any one of embodis&#é to 148, 150 to 151,
and 159 to 160, wherein in (ak) if the second regirthas been administered one or more times
and the subject has a body weight of no less tBarkd, the ADC dose in the second regimen is
lowered to about 75 mg to the subject.

[00168] Embodiment 163. The method of any one of embodis&46 to 148, 150 to 151,
and 159 to 162, wherein in (ak) if the second regirthas been administered two or more times
and the subject has a body weight of less tharkfjpthe ADC dose in the second regimen is
lowered to about 0.5 mg/kg of the subject’s bodygive

[00169] Embodiment 164. The method of any one of embodis&4é to 148, 150 to 151,
and 159 to 162, wherein in (ak) if the second regithas been administered two or more times
and the subject has a body weight of no less tBarkd, the ADC dose in the second regimen is
lowered to about 50 mg to the subject.

[00170] Embodiment 165. The method of any one of embodisn&48 and 150 to 164,
wherein the ADC dose in the second regimen is aszd by an amount of about 0.25 mg/kg for
the subject having a body weight of less than I0rincreased by an amount of about 25 mg
for the subject having a body weight of no les1th@0 kg, if

(1) the administration of the ADC has not beenalsinued permanently,

(2) the ADC dose in the second regimen is lowen tha ADC dose in the first regimen, and

(3) the diarrhea has returned to no more than Gtade

[00171] Embodiment 166. The method of any one of embodis&#6 to 165, wherein the

diarrhea is determined daily.
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[00172] Embodiment 167. The method of any one of embodis&46 to 165, wherein the
diarrhea is determined once every two days, onegydtiree days, once every four days, or once
every five days, once every six days.

[00173] Embodiment 168. The method of any one of embodis&46 to 165, wherein the
diarrhea is determined weekly, bi-weekly, once gtieree weeks, or once every four weeks.
[00174] Embodiment 169. The method of any one of embodis&46 to 165, wherein the
diarrhea is determined monthly, once every two inndr once every three months.

[00175] Embodiment 170. The method of any one of embodis&nd 169, wherein the
antibody or antigen binding fragment thereof cosgsiCDR H1 comprising the amino acid
sequence of SEQ ID NO:9, CDR H2 comprising the nanaicid sequence of SEQ ID NO:10,
CDR H3 comprising the amino acid sequence of SEQ@11; CDR L1 comprising the amino
acid sequence of SEQ ID NO:12, CDR L2 comprisirggdmino acid sequence of SEQ ID
NO:13, and CDR L3 comprising the amino acid seqeeriSEQ ID NO:14.

[00176] Embodiment 171. The method of any one of embodism&nd 169, wherein the
antibody or antigen binding fragment thereof cosgsiCDR H1 comprising the amino acid
sequence of SEQ ID NO:16, CDR H2 comprising thenanaicid sequence of SEQ ID NO:17,
CDR H3 comprising the amino acid sequence of SEQ@18; CDR L1 comprising the amino
acid sequence of SEQ ID NO:19, CDR L2 comprisirggdmino acid sequence of SEQ ID
NO:20, and CDR L3 comprising the amino acid seqeerfiSEQ ID NO:21.

[00177] Embodiment 172. The method of any one of embodis&nd 169, wherein the
antibody or antigen binding fragment thereof cosgsiCDR H1 consisting of the amino acid
sequence of SEQ ID NO:9, CDR H2 consisting of tiména acid sequence of SEQ ID NO:10,
CDR H3 consisting of the amino acid sequence of SEQ0:11; CDR L1 consisting of the
amino acid sequence of SEQ ID NO:12, CDR L2 comgjsif the amino acid sequence of SEQ
ID NO:13, and CDR L3 consisting of the amino a@dwsence of SEQ ID NO:14.

[00178] Embodiment 173. The method of any one of embodis&nd 169, wherein the
antibody or antigen binding fragment thereof cosggiCDR H1 consisting of the amino acid
sequence of SEQ ID NO:16, CDR H2 consisting ofaimeno acid sequence of SEQ ID NO:17,
CDR H3 consisting of the amino acid sequence of 88@0:18; CDR L1 consisting of the
amino acid sequence of SEQ ID NO:19, CDR L2 comgjsif the amino acid sequence of SEQ
ID NO:20, and CDR L3 consisting of the amino a@dwsence of SEQ ID NO:21.
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[00179] Embodiment 174. The method of any one of embodisménd 173, wherein the
antibody or antigen binding fragment thereof cosgsia heavy chain variable region
comprising the amino acid sequence of SEQ ID N@rfa light chain variable region
comprising the amino acid sequence of SEQ ID NO:23.

[00180] Embodiment 175. The method of any one of embodis&nd 174, wherein the
antibody comprises a heavy chain comprising thenaracid sequence ranging from the 20th
amino acid (glutamic acid) to the 466th amino dbydine) of SEQ ID NO:7 and a light chain
comprising the amino acid sequence ranging fron28rd amino acid (aspartic acid) to the
236th amino acid (cysteine) of SEQ ID NO:8.

[00181] Embodiment 176. The method of any one of embodis&nd 175, wherein the
antigen binding fragment is an Fab, FfabFv or scFv fragment.

[00182] Embodiment 177. The method of any one of embodis&nd 176, wherein the
antibody is a fully human antibody.

[00183] Embodiment 178. The method of any one of embodis&nd 177, wherein the
antibody or antigen binding fragment thereof isorabinantly produced.

[00184] Embodiment 179. The method of any one of embodism&nd 178, wherein the
antibody or antigen binding fragment is linked &zle unit of monomethyl auristatin E (MMAE)
via a linker.

[00185] Embodiment 180. The method of embodiment 179, whehe linker is an enzyme-
cleavable linker, and wherein the linker forms adwvith a sulfur atom of the antibody or
antigen binding fragment thereof.

[00186] Embodiment 181. The method of embodiment 179 or W8@rein the linker has a
formula of: —Aa—Ww-Yy—; wherein —A— is a stretcluit, a is 0 or 1; —~W- is an amino acid
unit, w is an integer ranging from 0 to 12; and -+¥-a spacer unit, y is 0, 1, or 2.

[00187] Embodiment 182. The method of embodiment 181, whehe stretcher unit has the
structure of Formula (1) below; the amino acid usialine citrulline; and the spacer unit is a
PAB group comprising the structure of Formula (2lolv:
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[00188] Embodiment 183. The method of embodiment 181 or WB2rein the stretcher unit

forms a bond with a sulfur atom of the antibodwntigen binding fragment thereof; and

Formula (2).

wherein the spacer unit is linked to MMAE via almmate group.

[00189] Embodiment 184. The method of any one of embodisngénd 183, wherein the
antibody is a fully human monoclonal antibody arttevein the antibody is an IgG1.

[00190] Embodiment 185. The method of any one of embodisngénd 184, wherein the
ADC comprises from 1 to 10 units of MMAE per antilyoor antigen binding fragment thereof.
[00191] Embodiment 186. The method of any one of embodisngénd 185, wherein the
ADC comprises from 2 to 8 units of MMAE per antilyoat antigen binding fragment thereof.
[00192] Embodiment 187. The method of any one of embodisngénd 186, wherein the
ADC comprises from 3 to 5 units of MMAE per antilyoat antigen binding fragment thereof.
[00193] Embodiment 188. The method of any one of embodisngénd 187, wherein the
ADC comprises from 3 to 4 units of MMAE per antilyoat antigen binding fragment thereof.
[00194] Embodiment 189. The method of any one of embodisngnd 188, wherein the
ADC comprises about 4 units of MMAE per antibodyaotigen binding fragment thereof.
[00195] Embodiment 190. The method of any one of embodisngénd 185, wherein the

ADC has the following structure:
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wherein L- represents the antibody or antigen igdiagment thereof and p is from 1 to 10.

[00196] Embodiment 191. The method of embodiment 190, wherés from 2 to 8.

[00197] Embodiment 192. The method of embodiment 190 or Wde&rein p is from 3 to 5.
[00198] Embodiment 193. The method of embodiment 190 tq W&2rein p is from 3 to 4.
[00199] Embodiment 194. The method of embodiment 190 tq W&@&rein p is about 4.
[00200] Embodiment 195. The method of embodiment 190 tq W&@rein p is about 3.8.
[00201] Embodiment 196. The method of any one of embodism&nd 195, wherein the
ADC is formulated in a pharmaceutical compositiomerising about 20 mM L-histidine, about
0.02% (w/v) TWEEN-20, about 5.5% (w/v) trehaloskydirate, and hydrochloride, and wherein
the pH of the pharmaceutical composition is aboitab 25 1.

[00202] Embodiment 197. The method of any one of embodis&nd 195, wherein the
ADC is formulated in a pharmaceutical compositiomerising about 9 mM histidine, about 11
mM histidine hydrochloride monohydrate, about 0.0@%y) TWEEN-20, and about 5.5% (w/v)
trehalose dihydrate, and wherein the pH of therphaeutical composition is about 6.0 at 25
[00203] Embodiment 198. The method of any one of embodis&nd 195, wherein the
ADC is formulated at about 10 mg/ml in a pharmaicalicomposition comprising about 1.4
mg/ml histidine, about 2.31 mg/ml histidine hydrtmeide monohydrate, about 0.2 mg/ml
polysorbate 20 (TWEEN-20), and about 55 mg/ml tiedendihydrate, and wherein the pH of the
pharmaceutical composition is about 6.0 at'25

[00204] Embodiment 199. The method of any one of embodism&nd 195, wherein the
ADC is formulated in a vial comprising a pharmadgealtcomposition comprising about 20 mg
of the ADC, about 2.8 mg histidine, about 4.62 nggitine hydrochloride monohydrate, about
0.4 mg polysorbate 20 (TWEEN-20), and about 11Gnetgglose dihydrate.
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[00205] Embodiment 200. The method of any one of embodism&nd 195, wherein the
ADC is formulated in a vial comprising a pharmadagaltcomposition comprising about 30 mg
of the ADC, about 4.2 mg histidine, about 6.93 nugitiine hydrochloride monohydrate, about
0.6 mg polysorbate 20 (TWEEN-20), and about 165nelgalose dihydrate.

[00206] Embodiment 201. The method of any one of embodism&nd 200, wherein the
ADC is administered by an intravenous (1V) injeatiar infusion.

[00207] Embodiment 202. The method of any one of embodis&nd 201, wherein the
ADC or the ADC formulated in the pharmaceutical pasition is administered by an
intravenous (IV) injection or infusion over about inutes.

[00208] Embodiment 203. A method for treating cancer inlgjext, comprising
administering a treatment regimen to the subjebgrein the treatment regimen comprises:

a. administering one or more doses of an antibedg donjugate (ADC) to the
subject, wherein the one or more doses are admiadcsat a first dose level that
contains an effective amount of the ADC,;

b. determining whether the subject experienceslaarae reaction in response to
administration of the ADC in (a), wherein the acbeereaction is selected from
the group consisting of hyperglycemia, periphemlropathy, a skin reaction, a
nonhematologic toxicity, and a hematologic toxigity

c. administering one or more subsequent doseABDT, each containing an
effective amount of the ADC, or discontinuing adisiration of the ADC based
upon the determination in (b), wherein

i. if the subject is determined not to have expergsl an adverse reaction to
the ADC or the adverse reaction is determined tbdbew a defined level,
then the one or more subsequent doses of the AB@dministered to the
subject at the first dose level;

ii. if the subject is determined to have experiehae adverse reaction to the
ADC at or above a defined level, the treatmentmegi is permanently
discontinued or administration of the one or maresequent doses of the
ADC are withheld for a period of time sufficientteduce the adverse

reaction to a desired level and then administraticihe one or more
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subsequent doses of ADC are administered at thtedfise level or a
reduced dose level that is reduced relative tditsiedose level; and
d. optionally repeating (a) — (c) one or more sieach repetition of (a) — (c)

defining a treatment round, wherein the first desel in (a) of each subsequent
treatment round is either the first dose level fi@nfrom the immediately
preceding round or the reduced dose level of tm the immediately preceding
round, and wherein if the subject is found to havecurrence of the adverse
reaction in two successive treatment rounds, tieeoormore subsequent doses of
the ADC administered in c(ii) is reduced relatigetie dose administered in (a)
during that treatment round, or administrationtef ADC is permanently
discontinued; and wherein:

i. the subject has urothelial cancer, optionallgated from the group of
locally advanced or metastatic urothelial canced, laas previously been
treated with an immune checkpoint inhibitor andcharotherapy agent,
wherein the immune checkpoint inhibitor is optidpa programmed
death receptor-1 (PD-1) inhibitor, or a programrdedth-ligand 1 (PD-
L1) inhibitor, and wherein the immune checkpoirttibitor was optionally
administered in a neoadjuvant or adjuvant settngt

ii. the ADC comprises an antibody or antigen bigdiragment thereof that
binds to 191P4D12 and is conjugated to one or moits of monomethyl
auristatin E (MMAE), wherein the antibody or antiganding fragment
thereof comprises a heavy chain variable regionprming
complementarity determining regions (CDRs) compgdhe CDRs of the
heavy chain variable region set forth in SEQ ID R®and a light chain
variable region comprising the CDRs the light chanable region set
forth in SEQ ID NO:23.

[00209] Embodiment 204. The method of embodiment 203, where
A. the treatment regimen comprises (a) — (d);
B. the first dose level for the initial treatmentind is the starting dose level as

indicated in the dose reduction schedule below; and
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C. the reduced dose level in c(ii) for each treatineund is reduced to the first dose

reduction, the second dose reduction, or the thoge reduction level as set forth
in the dose reduction schedule below depending whather the dose reduction
in c(ii) is the first, second or third dose redaantin the collective treatment

rounds, respectively.

Dose Level

Starting Dose 1.25 mg/kg if the subject weighs tess 100 kg and
up to 125 mg if the subject weighs 100 kg or more

First Dose Reduction 1.0 mg/kg if the subject weilgss than 100 kg, and
up to 100 mg if the subject weighs 100 kg or more

Second Dose 0.75 mg/kg if the subject weighs less than 100akgl,
Reduction up to 75 mg if the subject weighs 100 kg or more
Third Dose 0.5 mg/kg if the subject weighs less than 100 kg, a
Reduction up to 50 mg if the subject weighs 100 kg or more

[00210] Embodiment 205. The method of embodiment 203 or @bkrein

the adverse reaction in (b) is hyperglycemia detdrmining comprises
determining the blood glucose level of the subject;

. the determination to continue or discontinuenaastration of the ADC in (c) is

made as follows:

i. if the blood glucose level of the subject is @qw or below 250 mg/dL,
then the one or more subsequent doses are admexistethe first dose
level;

ii. if the blood glucose level of the subject iegter than 250 mg/dL, then
administration of the one or more subsequent dokt® ADC are
withheld for a period of time sufficient to redute blood glucose level
to less than or equal to 250 mg/dL, and then tleeasnmore subsequent
doses of the ADC are administered at the first degel; and

iii. if the blood glucose level of the subject iegter than 500 mg/dL, then

the treatment regimen is permanently discontinued.
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[00211]

[00212]

Embodiment 206. The method of embodiment 204, vhere

I. the determination of an adverse reaction inc@hprises determining if the

subject experiences new or worsening symptomsrigftperal neuropathy; and

Il. the determination to continue or discontinuenadstration of the ADC in (c) is

made as follows:

if the subject experiences no symptoms of peniphneuropathy or
has symptoms of peripheral neuropathy below Gradee? the one or
more subsequent doses of the ADC are administénbe &irst dose

level;

. if the subject experiences a first occurrentespmptoms of Grade 2

peripheral neuropathy at the first dose level adstered in (a), then
administration of the one or more subsequent dokt® ADC are
withheld for a period sufficient to reduce the syoms of peripheral
neuropathy to Grade 1 or lower, and then administraf the one or
more subsequent doses of the ADC at the dosedelvaihistered in

(a) is resumed;

iii. if the subject has recurrent symptoms of peeal neuropathy after

two successive treatment rounds at the same desleing(a), then the
dose is reduced by one dose level in accordantetietdose
reduction schedule; and

If the subject experiences symptoms of peripheeuropathy at Grade

3 or higher, then the treatment regimen is perméndiscontinued.

Embodiment 207. The method of embodiment 204, vhere

I. the determination of an adverse reaction irc(hprises determining if the

subject experiences a skin reaction; and

Il. the decision to continue or discontinue adnimaison of the ADC in (c) is

made as follows:

if the subject experiences no skin reactionas & skin reaction below
Grade 3, then the one or more subsequent doshke &0C are

administered at the first dose level;
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ii. if the subject experiences a Grade 3 skin ieacthen the one or more
subsequent doses of the ADC are withheld for agesufficient to
reduce the skin reaction to Grade 1 or less andaddeninistration of
the one or more subsequent doses of the ADC atabe level
administered in (a) is resumed or reduced by ose tivel in
accordance with the dose reduction schedule;

iii. if the subject experiences a Grade 4 skin tiear has recurrent
Grade 3 skin reactions following multiple adminggions of the ADC,

then the treatment regimen is permanently discaatin

[00213] Embodiment 208. The method of embodiment 204, where
I. the determination of an adverse reaction ircmprises determining if
the subject has symptoms of a nonhematologic tiyxiand
II. the decision to continue or discontinue adnimigon of the ADC in (c) is
made as follows:

i. if the subject experiences a nonhematologicatity that is below
Grade 3, then the one or more subsequent doshke &0C are
administered at the first dose level,

ii. if the subject experiences a Grade 3 nonherogichl toxicity,
then the one or more subsequent doses of the AB@itlrtheld for
a period sufficient to reduce the nonhematolodicdbrade 1 or
less and then administration of the one or morsegient doses
of the ADC at the dose level administered in (agsumed or
reduced by one dose level in accordance with tlse deduction
schedule;

iii. if the subject experiences a Grade 4 nonhelogical toxicity,

then the treatment regimen is permanently discaatin

[00214] Embodiment 209. The method of embodiment 204, where
I. the determination of an adverse reaction ircprises determining if
the subject has symptoms of a hematologic toxiaitygerein the

hematological toxicity is optionally thrombocytopanand
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Il. the decision to continue or discontinue adnimaison of the ADC in (c) is
made as follows:

i. if the subject experiences a hematological tbxithat is below
Grade 3 and the hematological toxicity is not thoorytopenia,
then the one or more subsequent doses of the ABC ar
administered at the first dose level,

ii. if the subject experiences a Grade 2 or Gratleratological
toxicity, wherein the hematological toxicity is ¢imbocytopenia,
then the one or more subsequent doses of the AB@itlrheld for
a period sufficient to reduce the thrombocytop¢oi&rade 1 or
less and then administration of the one or morsegient doses
of the ADC at the dose level administered in (agmumed or
reduced by one dose level in accordance with tlse deduction
schedule;

iii. if the subject experiences a Grade 4 nonhelogical toxicity that
is not thrombocytopenia, then administration & ¢ime or more
subsequent doses of the ADC at the dose level asteried in (a)
is reduced by one dose level in accordance witlitise reduction

schedule or the treatment regimen is permanerdgodtinued.

[00215] Embodiment 210. The method of any one of embodig208 to 209, wherein the
antibody or antigen binding fragment thereof cosggia CDR H1 comprising the amino acid
sequence of SEQ ID NO:9, a CDR H2 comprising thena acid sequence of SEQ ID NO:10, a
CDR H3 comprising the amino acid sequence of SEQ@11; a CDR L1 comprising the
amino acid sequence of SEQ ID NO:12, a CDR L2 cosmyg the amino acid sequence of SEQ
ID NO:13, and a CDR L3 comprising the amino acigusance of SEQ ID NO:14.

[00216] Embodiment 211. The method of any one of embodis208 to 209, wherein the
antibody or antigen binding fragment thereof cosgsia CDR H1 comprising the amino acid
sequence of SEQ ID NO:16, a CDR H2 comprising thana acid sequence of SEQ ID NO:17,
a CDR H3 comprising the amino acid sequence of 8ER0:18; a CDR L1 comprising the
amino acid sequence of SEQ ID NO:19, a CDR L2 cosmyg the amino acid sequence of SEQ
ID NO:20, and a CDR L3 comprising the amino acigusnce of SEQ ID NO:21.
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[00217] Embodiment 212. The method of any one of embodim208 to 209, wherein the
antibody or antigen binding fragment thereof cosgsia CDR H1 consisting of the amino acid
sequence of SEQ ID NO:9, a CDR H2 consisting of éineno acid sequence of SEQ ID NO:10,
a CDR H3 consisting of the amino acid sequencee6) 0 NO:11; a CDR L1 consisting of the
amino acid sequence of SEQ ID NO:12, a CDR L2 bimgj of the amino acid sequence of
SEQ ID NO:13, and a CDR L3 consisting of the ananiml sequence of SEQ ID NO:14.
[00218] Embodiment 213. The method of any one of embodis208 to 209, wherein the
antibody or antigen binding fragment thereof cosgsia CDR H1 consisting of the amino acid
sequence of SEQ ID NO:16, a CDR H2 consisting efaimino acid sequence of SEQ ID
NO:17, a CDR H3 consisting of the amino acid seqaerf SEQ ID NO:18; a CDR L1
consisting of the amino acid sequence of SEQ ID190a CDR L2 consisting of the amino acid
sequence of SEQ ID NO:20, and a CDR L3 consistfrijeamino acid sequence of SEQ ID
NO:21.

[00219] Embodiment 214. The method of any one of embodim208 to 213, wherein the
antibody or antigen binding fragment thereof cosgsia heavy chain variable region
comprising the amino acid sequence of SEQ ID N@rfa light chain variable region
comprising the amino acid sequence of SEQ ID NO:23.

[00220] Embodiment 215. The method of any one of embodis208 to 214, wherein the

ADC has the following structure:

c
o] H R CH; |, oH
o] H | |
PSR ES ¥ J AR,
o o "

L Q

p
NH

o<

NH;

wherein L- represents the antibody or antigen bigdiagment thereof and p is from 1 to 10.

[00221] Embodiment 216. The method of embodiment 215, @thgy is from 3 to 5.
[00222] Embodiment 217. The method of embodiment 215 or @b@rein p is from 3 to 4.
[00223] Embodiment 218. The method of any one of embodis21b to 217, wherein p is
about 4.
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[00224] Embodiment 219. The method of any one of embodis2bb to 217, wherein p is
about 3.8.

4, Brief Description of the Drawings

[00225] FIGS. 1A-E depict the nucleotide and amino acid sequencé81P4D12 protein
(FIG. 1A), the nucleotide and amino acid sequences oféhgyhchainEIG. 1B) and light
chain FIG. 1C) of Ha22-2(2.4)6.1, and the amino acid sequentdgedeavy chainq|G. 1D)
and light chain of Ha22-2(2.4)6.EIG. 1E).

[00226] FIG. 2 depicts the efficacy of Ha22-2(2,4)6.1-vcMMAE mbgutaneous established
human lung cancer xenograft AG-L4 in SCID mice.e Tésults show that treatment with Ha22-
2(2,4)6.1-vcMMAE significantly inhibited the growtif AG-L4 lung cancer xenografts
implanted subcutaneously in nude mice comparedtto the treated and untreated control.
[00227] FIG. 3 depicts the efficacy of Ha22-2(2,4)6.1-vcMMAE ubgutaneous established
human breast cancer xenograft BT-483 in SCID midee results show that treatment with
Ha22-2(2,4)6.1-vcMMAE significantly inhibited theagyth of BT-483 breast tumor xenografts
implanted subcutaneously in SCID mice comparetiedrieated and untreated control ADCs.
[00228] FIGS. 4A-H. Detection of 191P4D12 protein in cancer patsgg@cimens by IHC.
FIGS. 4A-B show breast cancer specimeR3GS. 4C-D show lung cancer specimenslGS.
4E-F show esophageal cancer specimdfi§&sS. 4G-H show head and neck cancer specimens.
[00229] FIG. 5. Duration of response (DOR) assessed by blind@ejiendent central review
(BICR).

5. Detailed Description

[00230] Before the present disclosure is further descriliesl to be understood that the
disclosure is not limited to the particular emboents set forth herein, and it is also to be
understood that the terminology used herein isierpurpose of describing particular
embodiments only, and is not intended to be lirgitin

5.1 Definitions
[00231] Techniques and procedures described or referererethhinclude those that are
generally well understood and/or commonly employsitig conventional methodology by those
skilled in the art, such as, for example, the widellized methodologies described in Sambrook

et al., Molecular Cloning: A Laboratory Manual (8d. 2001); Current Protocols in Molecular
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Biology (Ausubel et al. eds., 2003); Therapeuticwddonal Antibodies: From Bench to Clinic
(An ed. 2009); Monoclonal Antibodies: Methods amdt&cols (Albitar ed. 2010); and Antibody
Engineering Vols 1 and 2 (Kontermann and Diibel,é&tsed. 2010).

[00232] Unless otherwise defined herein, technical anchsifieterms used in the present
description have the meanings that are commonlgnstabd by those of ordinary skill in the art.
For purposes of interpreting this specificatior, thllowing description of terms will apply and
whenever appropriate, terms used in the singullalgo include the plural and vice versa. In
the event that any description of a term set foathflicts with any document incorporated herein
by reference, the description of the term set fodlow shall control.

[00233] The term “antibody,” “immunoglobulin,” or “Ig” is $ed interchangeably herein, and
is used in the broadest sense and specificallyrspf@ example, monoclonal antibodies
(including agonist, antagonist, neutralizing andites, full length or intact monoclonal
antibodies), antibody compositions with polyepitopr monoepitopic specificity, polyclonal or
monovalent antibodies, multivalent antibodies, mspkcific antibodiesgg., bispecific

antibodies so long as they exhibit the desiredogickl activity), formed from at least two intact
antibodies, single chain antibodies, and fragmtémgseof, as described below. An antibody can
be human, humanized, chimeric and/or affinity maduas well as an antibody from other
species, for example, mouse and raldit, The term “antibody” is intended to include a
polypeptide product of B cells within the immundgldin class of polypeptides that is able to
bind to a specific molecular antigen and is comgagf@wo identical pairs of polypeptide
chains, wherein each pair has one heavy chain (&340 kDa) and one light chain (about 25
kDa), each amino-terminal portion of each chairiudes a variable region of about 100 to about
130 or more amino acids, and each carboxy-ternpiadlon of each chain includes a constant
region. See, e.qg., Antibody Engineering (Borrebaeck ed., 2d ed. 3986d Kuby, Immunology
(3d ed. 1997). In specific embodiments, the spemblecular antigen can be bound by an
antibody provided herein, including a polypeptiden epitope. Antibodies also include, but are
not limited to, synthetic antibodies, recombinamitgduced antibodies, camelized antibodies,
intrabodies, anti-idiotypic (anti-Id) antibodiesicafunctional fragments(g., antigen-binding
fragments) of any of the above, which refers t@dipn of an antibody heavy or light chain
polypeptide that retains some or all of the bindacgvity of the antibody from which the

fragment was derived. Non-limiting examples ofdtional fragmentsgg., antigen-binding
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fragments) include single-chain Fvs (scFe( including monospecific, bispecifiefc.), Fab
fragments, F(ab’) fragments, F(alijagments, F(abz)fragments, disulfide-linked Fvs (dsFv),
Fd fragments, Fv fragments, diabody, triabodyatetdy, and minibody. In particular,
antibodies provided herein include immunoglobulinlecules and immunologically active
portions of immunoglobulin molecules, for examg@etigen-binding domains or molecules that
contain an antigen-binding site that binds to aman €.g., one or more CDRs of an antibody).
Such antibody fragments can be found in, for examgarlow and Lane, Antibodies: A
Laboratory Manual (1989); Mol. Biology and Biotedhogy: A Comprehensive Desk Reference
(Myers ed., 1995); Hustoat al., 1993, Cell Biophysics 22:189-224; Pluckthun akdr&, 1989,
Meth. Enzymol. 178:497-515; and Day, Advanced Imaalremistry (2d ed. 1990). The
antibodies provided herein can be of any clasg, (gG, IgE, IgM, IgD, and IgA) or any
subclassdg., 1gG1, 1gG2, 19G3, IgG4, IgAl, and 1gA2) of immuglobulin molecule.
Antibodies may be agonistic antibodies or antagmnatibodies

[00234] The term “monoclonal antibody” refers to an antipothtained from a population of
substantially homogeneous antibodies, that isinti@idual antibodies comprising the
population are identical except for possible ndlyi@curring mutations that can be present in
minor amounts. Monoclonal antibodies are highlgcsiic, being directed against a single
antigenic site. In contrast to polyclonal antibguigparations, which can include different
antibodies directed against different determinéapstopes), each monoclonal antibody is
directed against a single determinant on the amtige

[00235] An “antigen” is a structure to which an antibody clectively bind. A target
antigen may be a polypeptide, carbohydrate, nueldt, lipid, hapten, or other naturally
occurring or synthetic compound. In some embodtmehe target antigen is a polypeptide. In
certain embodiments, an antigen is associatedandtll, for example, is present on or in a cell,
for example, a cancer cell.

[00236] An “intact” antibody is one comprising an antigeinding site as well as a CL and at
least heavy chain constant regions, CH1, CH2 an8.CHhe constant regions may include
human constant regions or amino acid sequencenvsitizereof. In certain embodiments, an
intact antibody has one or more effector functions.

[00237] The terms “antigen binding fragment,” “antigen bimgldomain,” “antigen binding

region,” and similar terms refer to that portionaof antibody, which comprises the amino acid
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residues that interact with an antigen and configthe binding agent its specificity and affinity
for the antigendg., the CDRs). “Antigen-binding fragment” as usedere include “antibody
fragment,” which comprise a portion of an intactilaody, such as the antigen-binding or
variable region of the intact antibody. Exampléamibody fragments include, without
limitation, Fab, Fab’, F(ab3) and Fv fragments; diabodies and di-diabodses, €.g., Holliger et
al., 1993, Proc. Natl. Acad. Sci. 90:6444-48;dtl., 2005, J. Biol. Chem. 280:19665-72;
Hudsonet al., 2003, Nat. Med. 9:129-34; WO 93/11161,; and U&. Ros. 5,837,242 and
6,492,123); single-chain antibody moleculsse(e.g., U.S. Pat. Nos. 4,946,778; 5,260,203;
5,482,858; and 5,476,786); dual variable domaiibadies €ee, e.g., U.S. Pat. No. 7,612,181);
single variable domain antibodies (sdAkse( e.g., Woolvenet al., 1999, Immunogenetics 50:
98-101; and Streltsost al., 2004, Proc Natl Acad Sci USA. 101:12444-49); amdtispecific
antibodies formed from antibody fragments.

[00238] The terms “binds” or “binding” refer to an interast between molecules including,
for example, to form a complex. Interactions canfbr example, non-covalent interactions
including hydrogen bonds, ionic bonds, hydrophafieractions, and/or van der Waals
interactions. A complex can also include the bigddf two or more molecules held together by
covalent or non-covalent bonds, interactions, ozds. The strength of the total non-covalent
interactions between a single antigen-bindinga@it@n antibody and a single epitope of a target
molecule, such as an antigen, is the affinity efdhtibody or functional fragment for that
epitope. The ratio of dissociation ratgs{kto association rate 4k of a binding moleculeg(g.,

an antibody) to a monovalent antigesr(kon) is the dissociation constanbKwhich is inversely
related to affinity. The lower thegdvalue, the higher the affinity of the antibodyhelvalue of
Kb varies for different complexes of antibody andgert and depends on botk land k. The
dissociation constantg<for an antibody provided herein can be determum@dg any method
provided herein or any other method well-knownhtose skilled in the art. The affinity at one
binding site does not always reflect the true gjtieof the interaction between an antibody and
an antigen. When complex antigens containing pleltrepeating antigenic determinants, such
as a polyvalent antigen, come in contact with aalies containing multiple binding sites, the
interaction of antibody with antigen at one sitdl imicrease the probability of a reaction at a
second site. The strength of such multiple int&vas between a multivalent antibody and

antigen is called the avidity.
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[00239] In connection with the antibody or antigen bindfragment thereof described herein
terms such as “bind to,” “that specifically bind"tand analogous terms are also used
interchangeably herein and refer to binding moleswlf antigen binding domains that
specifically bind to an antigen, such as a polyigept An antibody or antigen binding fragment
that binds to or specifically binds to an antigesyrbe cross-reactive with related antigens. In
certain embodiments, an antibody or antigen binéliagment that binds to or specifically binds
to an antigen does not cross-react with other antig An antibody or antigen binding fragment
that binds to or specifically binds to an antigan be identified, for example, by immunoassays,
Octef, Biacoré®, or other techniques known to those of skill ia #1t. In some embodiments,
an antibody or antigen binding fragment binds temecifically binds to an antigen when it binds
to an antigen with higher affinity than to any @a@sactive antigen as determined using
experimental techniques, such as radioimmunoagBaf$ and enzyme linked immunosorbent
assays (ELISAs). Typically, a specific or seleetreaction will be at least twice background
signal or noise and may be more than 10 times baokgd. See, e.g., Fundamental Immunology
332-36 (Paul ed., 2d ed. 1989) for a discussioardigg binding specificity. In certain
embodiments, the extent of binding of an antibodgrdgigen binding fragment to a “non-target”
protein is less than about 10% of the binding eflimding molecule or antigen binding domain
to its particular target antigen, for example, atetmined by fluorescence activated cell sorting
(FACS) analysis or RIA. With regard terms suchspecific binding,” “specifically binds to,”

or “is specific for” means binding that is measuyatifferent from a non-specific interaction.
Specific binding can be measured, for example,digrahining binding of a molecule compared
to binding of a control molecule, which genera#fyaimolecule of similar structure that does not
have binding activity. For example, specific bimglcan be determined by competition with a
control molecule that is similar to the target, éaample, an excess of non-labeled target. In this
case, specific binding is indicated if the bindofghe labeled target to a probe is competitively
inhibited by excess unlabeled target. An antibodgntigen binding fragment that binds to an
antigen includes one that is capable of bindingatitggen with sufficient affinity such that the
binding molecule is useful, for example, as a dosgic agent in targeting the antigen. In certain
embodiments, an antibody or antigen binding fragrtieat binds to an antigen has a dissociation
constant (k) of less than or equal to 1000 nM, 800 nM, 500 @80 nM, 100 nM, 50 nM, 10

nM, 5 nM, 4 nM, 3 nM, 2 nM, 1 nM, 0.9 nM, 0.8 nM,70nM, 0.6 nM, 0.5 nM, 0.4 nM, 0.3 nM,
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0.2 nM, or 0.1 nM. In certain embodiments, antady or antigen binding fragment binds to an
epitope of an antigen that is conserved amongrthigemn from different specieg.¢., between
human and cyno species).

[00240] *“Binding affinity” generally refers to the strengtifithe sum total of noncovalent
interactions between a single binding site of agole €.g., a binding protein such as an
antibody) and its binding partnexg., an antigen). Unless indicated otherwise, as hseein,
“binding affinity” refers to intrinsic binding affiity which reflects a 1:1 interaction between
members of a binding paie.g., antibody and antigen). The affinity of a bindimglecule X for
its binding partner Y can generally be represebiethe dissociation constantfK Affinity

can be measured by common methods known in thmeliding those described herein. Low-
affinity antibodies generally bind antigen slowlydatend to dissociate readily, whereas high-
affinity antibodies generally bind antigen fasteddend to remain bound longer. A variety of
methods of measuring binding affinity are knowrthia art, any of which can be used for
purposes of the present disclosure. Specifictitiive embodiments include the following. In
one embodiment, the ‘K or “K p value” may be measured by assays known in théoart,
example by a binding assay. The iKay be measured in a RIA, for example, performid w
the Fab version of an antibody of interest andmtsgen (Chen et al., 1999, J. Mol Biol 293:865-
81). The K or Kp value may also be measured by using biolayerfertametry (BLI) or

surface plasmon resonance (SPR) assays by Oct&t®), fior example, a Octet® QK384
system, or by Biacore®, using, for example, a Bie@I M-2000 or a Biacore® TM-3000. An
“on-rate” or “rate of association” or “associaticate” or “kon” may also be determined with the
same biolayer interferometry (BLI) or surface plasmesonance (SPR) techniques described
above using, for example, the Octet®QK384, the &e®TM-2000, or the Biacore®TM-3000
system.

[00241] In certain embodiments, the antibodies or antigedibg fragments can comprise
“chimeric” sequences in which a portion of the heamd/or light chain is identical with or
homologous to corresponding sequences in antibadieged from a particular species or
belonging to a particular antibody class or sulscladile the remainder of the chain(s) is
identical with or homologous to corresponding se&ges in antibodies derived from another

species or belonging to another antibody classiloclass, as well as fragments of such
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antibodies, so long as they exhibit the desiretbbioal activity éee U.S. Pat. No. 4,816,567,
and Morrisoret al., 1984, Proc. Natl. Acad. Sci. USA 81:6851-55).

[00242] In certain embodiments, the antibodies or antigedibg fragments can comprise
portions of “humanized” forms of nonhumasg;, murine) antibodies that are chimeric
antibodies that include human immunoglobuliag.( recipient antibody) in which the native
CDR residues are replaced by residues from thesponding CDR of a nonhuman species
(e.g., donor antibody) such as mouse, rat, rabbit, ahoman primate comprising the desired
specificity, affinity, and capacity. In some instas, one or more FR region residues of the
human immunoglobulin are replaced by correspondorhuman residues. Furthermore,
humanized antibodies can comprise residues thataf®und in the recipient antibody or in the
donor antibody. These modifications are made ttinéu refine antibody performance. A
humanized antibody heavy or light chain can conepsisbstantially all of at least one or more
variable regions, in which all or substantially @llthe CDRs correspond to those of a nonhuman
immunoglobulin and all or substantially all of tARRs are those of a human immunoglobulin
sequence. In certain embodiments, the humanizgsbdy will comprise at least a portion of an
immunoglobulin constant region (Fc), typically tledta human immunoglobulin. For further
details, see, Jonesal., 1986, Nature 321:522-25; Riechmaatral., 1988, Nature 332:323-29;
Presta, 1992, Curr. Op. Struct. Biol. 2:593-96;t€at al., 1992, Proc. Natl. Acad. Sci. USA
89:4285-89; U.S. Pat. Nos: 6,800,738; 6,719,9@3%055; 6,407,213; and 6,054,297.

[00243] In certain embodiments, the antibodies or antigadibg fragments can comprise
portions of a “fully human antibody” or “human amdy,” wherein the terms are used
interchangeably herein and refer to an antibodiydbmprises a human variable region and, for
example, a human constant region. In specific elmbents, the terms refer to an antibody that
comprises a variable region and constant regiduofan origin. “Fully human” antibodies, in
certain embodiments, can also encompass antibatiies bind polypeptides and are encoded
by nucleic acid sequences which are naturally sotyisomatic variants of human germline
immunoglobulin nucleic acid sequence. The ternflyfauman antibody” includes antibodies
comprising variable and constant regions corresipgnt human germline immunoglobulin
sequences as described by Kadval. (See Kabatt al. (1991) Sequences of Proteins of
Immunological Interest, Fifth Edition, U.S. Depaem of Health and Human Services, NIH

Publication No. 91-3242). A “human antibody” isediihat possesses an amino acid sequence
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which corresponds to that of an antibody produged buman and/or has been made using any
of the techniques for making human antibodies.s Heffinition of a human antibody specifically
excludes a humanized antibody comprising non-huaméigen-binding residues. Human
antibodies can be produced using various technikp@sn in the art, including phage-display
libraries (Hoogenboom and Winter, 1991, J. Mol.IBR27:381; Markt al., 1991, J. Mol. Biol.
222:581) and yeast display libraries (Cletal., 2006, Nature Protocols 1: 755-68). Also
available for the preparation of human monocloméibadies are methods described in Gale

al., Monoclonal Antibodies and Cancer Therapy 77 (39Bberneret al., 1991, J. Immunol.
147(1):86-95; and van Dijk and van de Winkel, 200aysr. Opin. Pharmacol. 5: 368-74. Human
antibodies can be prepared by administering thigemto a transgenic animal that has been
modified to produce such antibodies in responstmenic challenge, but whose endogenous
loci have been disabledg., mice &ee, e.g., Jakobovits, 1995, Curr. Opin. Biotechnol. 6(5}:56
66; Briggemann and Taussing, 1997, Curr. Opin.eBlutol. 8(4):455-58; and U.S. Pat. Nos.
6,075,181 and 6,150,584 regarding XENOMOUSEechnology). See also, for examplegt.i

al., 2006, Proc. Natl. Acad. Sci. USA 103:3557-62 rdigey human antibodies generated via a
human B-cell hybridoma technology.

[00244] In certain embodiments, the antibodies or antigadibg fragments can comprise
portions of a “recombinant human antibody,” wheréi@ phrase includes human antibodies that
are prepared, expressed, created or isolated bynf®@nant means, such as antibodies expressed
using a recombinant expression vector transfectda host cell, antibodies isolated from a
recombinant, combinatorial human antibody libranytibodies isolated from an animeld(, a
mouse or cow) that is transgenic and/or transchsomal for human immunoglobulin genes
(seeegq., Taylor, L. D.et al. (1992)Nucl. Acids Res. 20:6287-6295) or antibodies prepared,
expressed, created or isolated by any other méahgwolves splicing of human
immunoglobulin gene sequences to other DNA seq@ensach recombinant human antibodies
can have variable and constant regions derived faman germline immunoglobulin sequences
(See Kabat, E. Aet al. (1991) Sequences of Proteins of Immunologicalréste Fifth Edition,

U.S. Department of Health and Human Services, NiHIiPation No. 91-3242). In certain
embodiments, however, such recombinant human atiibare subjected to vitro

mutagenesis (or, when an animal transgenic for lnugnaequences is used,vivo somatic

mutagenesis) and thus the amino acid sequenche ®H and VL regions of the recombinant
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antibodies are sequences that, while derived frodnrelated to human germline VH and VL
sequences, may not naturally exist within the huargibody germline repertoira vivo.

[00245] In certain embodiments, the antibodies or antigadibg fragments can comprise a
portion of a “monoclonal antibody,” wherein thenteas used herein refers to an antibody
obtained from a population of substantially homagers antibodie®.g., the individual
antibodies comprising the population are ident&alept for possible naturally occurring
mutations that may be present in minor amounts.eaigh monoclonal antibody will typically
recognize a single epitope on the antigen. Inipembodiments, a “monoclonal antibody,” as
used herein, is an antibody produced by a sindbeithyma or other cell. The term
“monoclonal” is not limited to any particular methtor making the antibody. For example, the
monoclonal antibodies useful in the present disslwsnay be prepared by the hybridoma
methodology first described by Kohleral., 1975, Nature 256:495, or may be made using
recombinant DNA methods in bacterial or eukaryational or plant cellssge, eg., U.S. Pat.

No. 4,816,567). The “monoclonal antibodies” magodbe isolated from phage antibody
libraries using the techniques described in Clacksal., 1991, Nature 352:624-28 and Marks
etal., 1991, J. Mol. Biol. 222:581-97, for example. @tmethods for the preparation of clonal
cell lines and of monoclonal antibodies expreskedetby are well-known in the argee, e.g.,
Short Protocols in Molecular Biology (Ausuletlal. eds., 5th ed. 2002).

[00246] A typical 4-chain antibody unit is a heterotetrametycoprotein composed of two
identical light (L) chains and two identical heg¥) chains. In the case of 1gGs, the 4-chain
unit is generally about 150,000 daltons. Each &irels linked to an H chain by one covalent
disulfide bond, while the two H chains are linkedeach other by one or more disulfide bonds
depending on the H chain isotype. Each H and linchiso has regularly spaced intrachain
disulfide bridges. Each H chain has at the N-teusj a variable domain (VH) followed by three
constant domains (CH) for each of thandy chains and four CH domains fprande isotypes.
Each L chain has at the N-terminus, a variable dof\é.) followed by a constant domain (CL)
at its other end. The VL is aligned with the ViHdahe CL is aligned with the first constant
domain of the heavy chain (CH1). Particular amaniml residues are believed to form an
interface between the light chain and heavy chammable domains. The pairing of a VH and

VL together forms a single antigen-binding siter the structure and properties of the different
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classes of antibodies, see, for examphsic and Clinical Immunology 71 (Stitetsal. eds., 8th

ed. 1994); and Immunobiology (Janevehyl. eds., 8 ed. 2001).

[00247] The term “Fab” or “Fab region” refers to an antipgdgion that binds to antigens. A
conventional 1gG usually comprises two Fab regi@ash residing on one of the two arms of the
Y-shaped IgG structure. Each Fab region is typicamposed of one variable region and one
constant region of each of the heavy and the tbhtn. More specifically, the variable region
and the constant region of the heavy chain in arégion are VH and CH1 regions, and the
variable region and the constant region of thetlgytain in a Fab region are VL and CL regions.
The VH, CH1, VL, and CL in a Fab region can bemged in various ways to confer an antigen
binding capability according to the present disates For example, VH and CHL1 regions can be
on one polypeptide, and VL and CL regions can ba separate polypeptide, similarly to a Fab
region of a conventional IgG. Alternatively, VH, @HVL and CL regions can all be on the
same polypeptide and oriented in different orderdescribed in more detail the sections below.
[00248] The term “variable region,” “variable domain,” “\égion,” or “V domain” refers to a
portion of the light or heavy chains of an antibalat is generally located at the amino-terminal
of the light or heavy chain and has a length ofudd@0 to 130 amino acids in the heavy chain
and about 100 to 110 amino acids in the light cheama are used in the binding and specificity of
each particular antibody for its particular antigdrhe variable region of the heavy chain may be
referred to as “VH.” The variable region of thght chain may be referred to as “VL.” The

term “variable” refers to the fact that certain semts of the variable regions differ extensively
in sequence among antibodies. The V region mexdatggen binding and defines specificity of
a particular antibody for its particular antigedowever, the variability is not evenly distributed
across the 110-amino acid span of the variabl@nsgi Instead, the V regions consist of less
variable é.g., relatively invariant) stretches called framewacegions (FRs) of about 15-30

amino acids separated by shorter regions of gregatebility (e.g., extreme variability) called
“hypervariable regions” that are each about 9-1iharacids long. The variable regions of
heavy and light chains each comprise four FRselgrgdopting 8 sheet configuration,
connected by three hypervariable regions, whicmflmops connecting, and in some cases form
part of, the sheet structure. The hypervariable regions i ehain are held together in close
proximity by the FRs and, with the hypervariablgioas from the other chain, contribute to the

formation of the antigen-binding site of antibodfs=e, e.g., Kabatet al., Sequences of Proteins
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of Immunological Interest (5th ed. 1991)). The stant regions are not involved directly in
binding an antibody to an antigen, but exhibit @as effector functions, such as participation of
the antibody in antibody dependent cellular cytatibx (ADCC) and complement dependent
cytotoxicity (CDC). The variable regions differtersively in sequence between different
antibodies. In specific embodiments, the variabtgon is a human variable region.

[00249] The term “variable region residue numbering aceawydo Kabat” or “amino acid
position numbering as in Kabat”, and variationg¢lé refer to the numbering system used for
heavy chain variable regions or light chain vamatgigions of the compilation of antibodies in
Kabatet al., supra. Using this numbering system, the actual lineaina acid sequence may
contain fewer or additional amino acids correspogdo a shortening of, or insertion into, an FR
or CDR of the variable domain. For example, a gednain variable domain may include a
single amino acid insert (residue 52a accordingabat) after residue 52 and three inserted
residues€.g., residues 82a, 82b, and 82tz. according to Kabat) after residue 82. The Kabat
numbering of residues may be determined for a gargibody by alignment at regions of
homology of the sequence of the antibody with arfdard” Kabat numbered sequence. The
Kabat numbering system is generally used whenreégto a residue in the variable domain
(approximately residues 1-107 of the light chaid essidues 1-113 of the heavy chamyy
Kabatet al., supra). The “EU numbering system” or “EU index” is geaky used when

referring to a residue in an immunoglobulin healigin constant regiore@., the EU index
reported in Kaba#t al., supra). The “EU index as in Kabat” refers to theidue numbering of
the human IgG 1 EU antibody. Other numbering systbave been described, for example, by
AbM, Chothia, Contact, IMGT, and AHon.

[00250] The term “heavy chain” when used in reference targtibody refers to a polypeptide
chain of about 50-70 kDa, wherein the amino-terinpoation includes a variable region of
about 120 to 130 or more amino acids, and a carbenxyinal portion includes a constant
region. The constant region can be one of fivardistypes, €.g., isotypes) referred to as alpha
(o), delta §), epsilon §), gamma-), and mu (i), based on the amino acid sequenite dfeavy
chain constant region. The distinct heavy chaifierdn size:a, 3, andy contain approximately
450 amino acids, while p amdcontain approximately 550 amino acids. When dostbwith a

light chain, these distinct types of heavy chaiing gise to five well-known classee.,
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isotypes) of antibodies, IgA, IgD, IgE, IgG, andMgrespectively, including four subclasses of
IgG, namely IgG1, 1gG2, 1gG3, and IgGA4.

[00251] The term “light chain” when used in reference tcaatibody refers to a polypeptide
chain of about 25 kDa, wherein the amino-termiraatipn includes a variable region of about
100 to about 110 or more amino acids, and a carberxginal portion includes a constant
region. The approximate length of a light chai@14 to 217 amino acids. There are two
distinct types, referred to as kapm @r lambdaX) based on the amino acid sequence of the
constant domains.

[00252] As used herein, the terms “hypervariable regioRlVR,” “Complementarity
Determining Region,” and “CDR” are used interchaigg. A “CDR” refers to one of three
hypervariable regions (H1, H2 or H3) within the Ffeemework region of the immunoglobulin
(Ig or antibody) VHB-sheet framework, or one of three hypervariabléoreg(L1, L2 or L3)

within the non-framework region of the antibody ¥isheet framework. Accordingly, CDRs
are variable region sequences interspersed witleiframework region sequences.

[00253] CDR regions are well-known to those skilled in #ineand have been defined by
well-known numbering systems. For example, thedf&omplementarity Determining Regions
(CDRs) are based on sequence variability and arentsst commonly usedeg, e.g., Kabatet

al., supra). Chothia refers instead to the location of thhectural loops ee, e.g., Chothia and
Lesk, 1987, J. Mol. Biol. 196:901-17). The endlef Chothia CDR-H1 loop when numbered
using the Kabat numbering convention varies betwé#h and H34 depending on the length of
the loop (this is because the Kabat numbering seh@ates the insertions at H35A and H35B;
if neither 35A nor 35B is present, the loop end32tif only 35A is present, the loop ends at 33;
if both 35A and 35B are present, the loop endgtat The AbM hypervariable regions represent
a compromise between the Kabat CDRs and Chothietstal loops, and are used by Oxford
Molecular's AbM antibody modeling softwarseg, e.g., Antibody Engineering Vol. 2
(Kontermann and Dibel eds., 2d ed. 2010)). Thata” hypervariable regions are based on
an analysis of the available complex crystal stmed. Another universal numbering system that
has been developed and widely adopted is ImMunoGes¢IMGT) Information Systefn
(Lafrancet al., 2003, Dev. Comp. Immunol. 27(1):55-77). IMGTaisintegrated information
system specializing in immunoglobulins (IG), T-aeteptors (TCR), and major

histocompatibility complex (MHC) of human and otlvertebrates. Herein, the CDRs are
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referred to in terms of both the amino acid seqaem the location within the light or heavy
chain. As the “location” of the CDRs within thewstture of the immunoglobulin variable

domain is conserved between species and presstitictures called loops, by using numbering
systems that align variable domain sequences aogptal structural features, CDR and
framework residues are readily identified. Thi®rmation can be used in grafting and
replacement of CDR residues from immunoglobulinsera# species into an acceptor framework
from, typically, a human antibody. An additionalmbering system (AHon) has been developed
by Honegger and Pluckthun, 2001, J. Mol. Biol. 3887-70. Correspondence between the
numbering system, including, for example, the Kahahbering and the IMGT unique
numbering system, is well-known to one skilledhe art éee, e.g., Kabat,supra; Chothia and
Lesk,supra; Martin, supra; Lefrancet al., supra). The residues from each of these hypervariable

regions or CDRs are noted below Table 1.

Table 1
Kabat AbM Chothia Contact IMGT
CDR L1 | L24--L34 L24--1L34| L24--134| L30--L36] L27--L38
CDR L2 | L50--L56 L50--L56 | L50--L56| L46--L55| L56--L65
CDRL3 | L89-L97 | L89--L97| L89--L97| L89--L96 :jg?
H31--H35B
CDR H1 |<3 bt35 H26-- H26-- H30--
(Nuamg‘ering) H35B H32..34 | H35B
H31--H35 H27--H38
CDR H1 | (Chothia H26--H35 | H26--H32| H30--H35
Numbering)
CDRH2 | H50--H65 | H50--H5§ H52--H56¢ H47-H58 H56--H$5
H95-- H95-- H93-- H105-
CDRH3 | H95--H102 | 1105 H102 H101 H117

[00254] The boundaries of a given CDR may vary dependintherscheme used for
identification. Thus, unless otherwise specifiée, terms “CDR” and “complementary
determining region” of a given antibody or regibiereof, such as a variable region, as well as
individual CDRs é.g., “CDR-H1, CDR-H2) of the antibody or region thefeshould be
understood to encompass the complementary detergnmiagion as defined by any of the known

schemes described herein above. In some instaheescheme for identification of a particular
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CDR or CDRs is specified, such as the CDR as defryethe Kabat, Chothia, or Contact
method. In other cases, the particular amino seglience of a CDR is given.

[00255] Hypervariable regions may comprise “extended hyaeable regions” as follows:
24-36 or 24-34 (L1), 46-56 or 50-56 (L2), and 89e9'B9-96 (L3) in the VL, and 26-35 or 26-
35A (H1), 50-65 or 49-65 (H2), and 93-102, 94-1®295-102 (H3) in the VH.

[00256] The term “constant region” or “constant domain’emsfto a carboxy terminal portion
of the light and heavy chain which is not directlyolved in binding of the antibody to antigen
but exhibits various effector function, such agiattion with the Fc receptor. The term refers to
the portion of an immunoglobulin molecule comprisaamore conserved amino acid sequence
relative to the other portion of the immunoglobutime variable region, which contains the
antigen binding site. The constant region mayaiorthe CH1, CH2, and CH3 regions of the
heavy chain and the CL region of the light chain.

[00257] The term “framework” or “FR” refers to those varialoegion residues flanking the
CDRs. FR residues are present, for example, metc, humanized, human, domain
antibodies, diabodies, linear antibodies, and loi§ipeantibodies. FR residues are those variable
domain residues other than the hypervariable regisiglues or CDR residues.

[00258] The term “Fc region” herein is used to define a@vinal region of an
immunoglobulin heavy chain, including, for exampiative sequence Fc regions, recombinant
Fc regions, and variant Fc regions. Although tberalaries of the Fc region of an
immunoglobulin heavy chain might vary, the huma@ lgeavy chain Fc region is often defined
to stretch from an amino acid residue at positiga226, or from Pro230, to the carboxyl-
terminus thereof. The C-terminal lysine (residd& dccording to the EU numbering system) of
the Fc region may be removed, for example, durnoglpction or purification of the antibody, or
by recombinantly engineering the nucleic acid emogpa heavy chain of the antibody.
Accordingly, a composition of intact antibodies ntynprise antibody populations with all
K447 residues removed, antibody populations witiKAd7 residues removed, and antibody
populations comprising a mixture of antibodies vétid without the K447 residue. A
“functional Fc region” possesses an “effector fimct of a native sequence Fc region.
Exemplary “effector functions” include C1q bindif@PC; Fc receptor binding; ADCC;
phagocytosis; downregulation of cell surface resepg.g., B cell receptor)gtc. Such effector

functions generally require the Fc region to be loim@d with a binding region or binding
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domain €.g., an antibody variable region or domain) and caadsessed using various assays
known to those skilled in the art. A “variant Fegion” comprises an amino acid sequence
which differs from that of a native sequence Fdaedpy virtue of at least one amino acid
modification €.g., substituting, addition, or deletion). In certambodiments, the variant Fc
region has at least one amino acid substitutionpeoed to a native sequence Fc region or to the
Fc region of a parent polypeptide, for examplenfrmbout one to about ten amino acid
substitutions, or from about one to about five aracid substitutions in a native sequence Fc
region or in the Fc region of a parent polypeptidée variant Fc region herein can possess at
least about 80% homology with a native sequenaegion and/or with an Fc region of a parent
polypeptide, or at least about 90% homology thettevior example, at least about 95%
homology therewith.

[00259] As used herein, an “epitope” is a term in the ad eefers to a localized region of an
antigen to which a binding moleculed., an antibody) can specifically bind. An epitopa de

a linear epitope or a conformational, non-lineardiscontinuous epitope. In the case of a
polypeptide antigen, for example, an epitope caodmiguous amino acids of the polypeptide (a
“linear” epitope) or an epitope can comprise ananms from two or more non-contiguous
regions of the polypeptide (a “conformational,” fmbnear” or “discontinuous” epitope). It will
be appreciated by one of skill in the art thag@meral, a linear epitope may or may not be
dependent on secondary, tertiary, or quaternangtstre. For example, in some embodiments, a
binding molecule binds to a group of amino acidgardless of whether they are folded in a
natural three dimensional protein structure. Ireo#kmbodiments, a binding molecule requires
amino acid residues making up the epitope to ekhiparticular conformatiore@., bend, twist,
turn or fold) in order to recognize and bind theéape.

[00260] The terms “polypeptide” and “peptide” and “protedre used interchangeably herein
and refer to polymers of amino acids of any lengthe polymer may be linear or branched, it
may comprise modified amino acids, and it may berinpted by non-amino acids. The terms
also encompass an amino acid polymer that hasrnedified naturally or by intervention; for
example, disulfide bond formation, glycosylatiapjdation, acetylation, phosphorylation, or any
other manipulation or modification. Also includetthin the definition are, for example,
polypeptides containing one or more analogs ofraima acid, including but not limited to,

unnatural amino acids, as well as other modificetibnown in the art. It is understood that,
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because the polypeptides of this disclosure mayased upon antibodies or other members of
the immunoglobulin superfamily, in certain embodntsg a “polypeptide” can occur as a single
chain or as two or more associated chains.

[00261] The term “pharmaceutically acceptable” as usedilheneans being approved by a
regulatory agency of the Federal or a state govenynor listed in United States Pharmacopeia,
European Pharmacopeia, or other generally recogftharmacopeia for use in animals, and
more particularly in humans.

[00262] “Excipient” means a pharmaceutically-acceptableemal, composition, or vehicle,
such as a liquid or solid filler, diluent, solveat,encapsulating material. Excipients include, fo
example, encapsulating materials or additives siscibsorption accelerators, antioxidants,
binders, buffers, carriers, coating agents, cofpagents, diluents, disintegrating agents,
emulsifiers, extenders, fillers, flavoring ageffisimectants, lubricants, perfumes, preservatives,
propellants, releasing agents, sterilizing agevigeteners, solubilizers, wetting agents and
mixtures thereof. The term “excipient” can alsterdo a diluent, adjuvane@., Freunds’
adjuvant (complete or incomplete) or vehicle.

[00263] In one embodiment, each component is “pharmacéiytmeceptable” in the sense of
being compatible with the other ingredients of arptaceutical formulation, and suitable for use
in contact with the tissue or organ of humans amohals without excessive toxicity, irritation,
allergic response, immunogenicity, or other proldemcomplications, commensurate with a
reasonable benefit/risk ratiSee, e.g., Lippincott Williams & Wilkins: Philadelphia, PA005;
Handbook of Pharmaceutical Excipients, 6th ed.; Retwal., Eds.; The Pharmaceutical Press
and the American Pharmaceutical Association: 2628idbook of Pharmaceutical Additives,
3rd ed.; Ash and Ash Eds.; Gower Publishing Compa8§7; Pharmaceutical Preformulation
and Formulation, 2nd ed.; Gibson Ed.; CRC Press:IBdca Raton, FL, 2009. In some
embodiments, pharmaceutically acceptable excipemetsiontoxic to the cell or mammal being
exposed thereto at the dosages and concentratigrisyeed. In some embodiments, a
pharmaceutically acceptable excipient is an aqupbliBuffered solution.

[00264] The abbreviation “MMAE” refers to monomethyl auath E.

[00265] Unless otherwise noted, the term “alkyl” referatsaturated straight or branched
hydrocarbon comprising from about 1 to about 2®@aratoms (and all combinations and

subcombinations of ranges and specific numbersartfon atoms therein), with from about 1 to
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about 8 carbon atoms being preferred. Exampledkgf groups are methyl, ethyl;propyl,iso-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, 2-pentyl, 3-pentyl, 2-methyl-2-butyl,
n-hexyl, n-heptyl,n-octyl, n-nonyl, n-decyl, 3-methyl-2-butyl, 3-methyl-1-butyl, 2-metki

butyl, 1-hexyl, 2-hexyl, 3-hexyl, 2-methyl-2-pent@-methyl-2-pentyl, 4-methyl-2-pentyl, 3-
methyl-3-pentyl, 2-methyl-3-pentyl, 2,3-dimethyle2rtyl, and 3,3-dimethyl-2-butyl. Alkyl
groups, whether alone or as part of another grocaup pe optionally substituted with one or more
groups, preferably 1 to 3 groups (and any additisnbstituents selected from halogen),
including, but not limited to, -halogen, -O+Cs alkyl), -O-(G-Cs alkenyl), -O-(G-Cs alkynyl),
-aryl, -C(O)R’, -OC(O)R’, -C(O)OR’, -C(O)NH, -C(O)NHR’, -C(O)N(R», -NHC(O)R’, -

SR’, -SQR’, -S(O(R’, -S(O)R’, -OH, =0, -N, -NHz, -NH(R’), -N(R’)2 and -CN, where each
R’ is independently selected from -H,1-Csg alkyl, -C>-Cg alkenyl, -G-Cg alkynyl, or -aryl, and
wherein said -O-(GCs alkyl), -O-(G-Csg alkenyl), -O-(G-Cg alkynyl), -aryl, -G-Cg alkyl, -C-

Csg alkenyl, and -&Cs alkynyl groups can be optionally further subsg&tutvith one or more
groups including, but not limited to, +s alkyl, -C>-Cg alkenyl, -G-Cg alkynyl, -halogen, -O-
(C1-Cg alkyl), -O-(G-Cs alkenyl), -O-(G-Csg alkynyl), -aryl, -C(O)R”, -OC(O)R”, -C(O)OR”,
-C(O)NH: , -C(O)NHR”, -C(O)N(R™)2, -NHC(O)R”, -SR", -SGR”, -S(O)2R", -S(O)R”, -

OH, -Ng, -NH, -NH(R""), -N(R"") 2 and -CN, where each R” is independently sele&teah -H,
-C1-Csg alkyl, -C>-Cg alkenyl, -G-Cg alkynyl, or -aryl.

[00266] Unless otherwise noted, the terms “alkenyl” andkyayl!” refer to straight and
branched carbon chains comprising from about dDtw®a20 carbon atoms (and all combinations
and subcombinations of ranges and specific nundderarbon atoms therein), with from about 2
to about 8 carbon atoms being preferred. An alkeimgin has at least one double bond in the
chain and an alkynyl chain has at least one thpled in the chain. Examples of alkenyl groups
include, but are not limited to, ethylene or virallyl, -1-butenyl, -2-butenyl, -isobutylenyl,
-1-pentenyl, -2-pentenyl, -3-methyl-1-butenyl, -2dmyl-2-butenyl, and -2,3-dimethyl-

2- butenyl. Examples of alkynyl groups includat are not limited to, acetylenic, propargyl,
acetylenyl, propynyl, -1-butynyl, -2-butynyl, -ptynyl, -2-pentynyl, and -3-methyl-1 butynyl.
Alkenyl and alkynyl groups, whether alone or ag padanother group, can be optionally
substituted with one or more groups, preferably 3 groups (and any additional substituents
selected from halogen), including but not limited-halogen, -O-(€Cs alkyl), -O-(G-Cs
alkenyl), -O-(G-Cg alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR’, {©)NH,, -C(O)NHR’, -
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C(O)N(R")2, -NHC(O)R’, -SR’, -S@R’, -S(O}pR’, -S(O)R’, -OH, =0, -N, -NH., -NH(R"), -
N(R’)2> and -CN, where each R’ is independently selefcted -H, -G-Csg alkyl, -C>-Cg alkyenl,
-C2-Cg alkynyl, or -aryl and wherein said -O-Cs alkyl), -O-(G-Cs alkenyl), -O-(G-Cs

alkynyl), -aryl, -G-Cg alkyl, -C>-Cg alkenyl, and -&Cg alkynyl groups can be optionally further
substituted with one or more substituents including not limited to, -&Cs alkyl, -G-Cs

alkenyl, -G-Cg alkynyl, -halogen, -O-(€Cs alkyl), -O-(G-Cg alkenyl), -O-(GCsg alkynyl), -

aryl, -C(O)R”, -OC(O)R”, -C(O)OR”, -C(O)NH , -C(O)NHR", -C(O)N(R")2, -NHC(O)R",
-SR”, -SG:R”, -S(O):R”, -S(O)R”, -OH, -Ns, -NHz, -NH(R”), -N(R") 2 and -CN, where each
R” is independently selected from -H, +Cs alkyl, -C>-Cg alkenyl, -G-Cs alkynyl, or -aryl.
[00267] Unless otherwise noted, the term "alkylene” refera saturated branched or straight
chain hydrocarbon radical comprising from aboud &thout 20 carbon atoms (and all
combinations and subcombinations of ranges andfgpeambers of carbon atoms therein),
with from about 1 to about 8 carbon atoms beindgpred and having two monovalent radical
centers derived by the removal of two hydrogen aténom the same or two different carbon
atoms of a parent alkane. Typical alkylenes ingJudit are not limited to, methylene, ethylene,
propylene, butylene, pentylene, hexylene, heptyleogtylene, nonylene, decalene, 1,4-
cyclohexylene, and the like. Alkylene groups, Wieetalone or as part of another group, can be
optionally substituted with one or more groupsfenably 1 to 3 groups (and any additional
substituents selected from halogen), including,not limited to, -halogen, -O-(&Cs alkyl), -
O-(C-Cg alkenyl), -O-(G-Cs alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR’, -@{NH,, -
C(O)NHR’, -C(O)N(R’, -NHC(O)R’, -SR’, -S@R’, -S(O}R’, -S(O)R’, -OH, =0, -N, -NH_, -
NH(R’), -N(R")2 and -CN, where each R’ is independently selefrtad -H, -G-Cs alkyl, -C-

Cs alkenyl, -G-Cg alkynyl, or -aryl and wherein said -O+Cs alkyl), -O-(G-Csg alkenyl), -O-
(Co-Cs alkynyl), -aryl, -G-Csg alkyl, -C>-Cg alkenyl, and -&Cs alkynyl groups can be further
optionally substituted with one or more substitsaentluding, but not limited to, 43Csg alkyl, -
C»-Cg alkenyl, -G-Cg alkynyl, -halogen, -O-(&Cs alkyl), -O-(G-Cg alkenyl), -O-(G-Cs

alkynyl), -aryl, -C(O)R”, -OC(O)R”, -C(O)OR”,-C(O)NH, , -C(O)NHR", -C(O)N(R™)2, -
NHC(O)R”, -SR”, -SQ:R”, -S(O)2R", -S(O)R”, -OH, -Nz, -NH,

-NH(R"), -N(R") 2 and -CN, where each R” is independently seleftah -H, -G-Csg alkyl,
-C2-Cg alkenyl, -G-Cs alkynyl, or -aryl.
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[00268] Unless otherwise noted, the term “alkenylene” eferan optionally substituted
alkylene group containing at least one carbon-cadmuble bond. Exemplary alkenylene
groups include, for example, ethenylene (-CH=CH¢ propenylene (-CH=CHCH.

[00269] Unless otherwise noted, the term “alkynylene” refieran optionally substituted
alkylene group containing at least one carbon-catbple bond. Exemplary alkynylene groups
include, for example, acetylene EC-), propargyl (-CHC=C-), and 4-pentynyl
(-CH2CH2CHC=CH-).

[00270] Unless otherwise noted, the term “aryl” refers ta@novalent aromatic hydrocarbon
radical of 6-20 carbon atoms (and all combinatiamd subcombinations of ranges and specific
numbers of carbon atoms therein) derived by thewahof one hydrogen atom from a single
carbon atom of a parent aromatic ring system. Sanylggroups are represented in the
exemplary structures as “Ar”. Typical aryl groupslude, but are not limited to, radicals
derived from benzene, substituted benzene, pheaghthalene, anthracene, biphenyl, and the
like.

[00271] An aryl group, whether alone or as part of anotiteup, can be optionally
substituted with one or more, preferably 1 to 5ewen 1 to 2 groups including, but not limited
to, -halogen, -GCsg alkyl, -C-Cs alkenyl, -G-Cg alkynyl, -O-(G-Cs alkyl), -O-(G-Csg alkenyl),
-O-(C2-Cg alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR’,G(O)NH; , -C(O)NHR’, -
C(O)N(R")2, -NHC(O)R’, -SR’, -SG@R’, -S(O}pR’, -S(O)R’, -OH, -NQ, -N3, -NHz, -NH(R’), -
N(R’)2> and -CN, where each R’ is independently selefcted -H, -G-Csg alkyl, -C>-Cg alkenyl,
-C2-Cg alkynyl, or -aryl and wherein said +Cs alkyl, -C>-Cg alkenyl, -G-Csg alkynyl, O-(G-Csg
alkyl), -O-(G-Cg alkenyl), -O-(G-Csg alkynyl), and -aryl groups can be further optidyal
substituted with one or more substituents includimg not limited to, -&Cs alkyl, -G-Cs
alkenyl, -G-Cg alkynyl, -halogen, -O-(&Cs alkyl), -O-(G-Cs alkenyl), -O-(G-Cg alkynyl), -

aryl, -C(O)R”, -OC(O)R”, -C(O)OR”, -C(O)NH , -C(O)NHR", -C(O)N(R")2, -NHC(O)R",
-SR”, -SG:R”, -S(O)2R”, -S(O)R”, -OH, -Ns3, -NHz, -NH(R”), -N(R”) 2 and -CN, where each
R is independently selected from -H, +Cs alkyl, -G-Cs alkenyl, -G-Cg alkynyl, or -aryl.
[00272] Unless otherwise noted, the term “arylene” referan optionally substituted aryl
group which is divalenti ., derived by the removal of two hydrogen atoms ftbmsame or

two different carbon atoms of a parent aromatig system) and can be in the ortho, meta, or
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para configurations as shown in the following stuues with phenyl as the exemplary aryl
group.

S

01 )

” In 1]

Typical “-(Ci-Cg alkylene)aryl,” “-(G-Cg alkenylene)aryl”, “and -(&Cs alkynylene)aryl”

groups include, but are not limited to, benzyl,i&pylethan-1-yl, 2-phenylethen-1-yl,
naphthylmethyl, 2-naphthylethan-1-yl, 2-naphthyéetti-yl, naphthobenzyl,
2-naphthophenylethan-1-yl and the like.

[00273] Unless otherwise noted, the term "heterocyclegreefo a monocyclic, bicyclic, or
polycyclic ring system having from 3 to 14 ring @i® (also referred to as ring members)
wherein at least one ring atom in at least oneigragheteroatom selected from N, O, P, or S
(and all combinations and subcombinations of ramgesspecific numbers of carbon atoms and
heteroatoms therein). The heterocycle can hawe fréo 4 ring heteroatoms independently
selected from N, O, P, or S. One or more N, (5§ atoms in a heterocycle can be oxidized. A
monocylic heterocycle preferably has 3 to 7 ringnbers €.g., 2 to 6 carbon atoms and 1 to 3
heteroatoms independently selected from N, O, B),0mland a bicyclic heterocycle preferably
has 5 to 10 ring memberad., 4 to 9 carbon atoms and 1 to 3 heteroatoms indeméiyd
selected from N, O, P, or S). The ring that inekithe heteroatom can be aromatic or non-
aromatic. Unless otherwise noted, the heterodgcdtached to its pendant group at any
heteroatom or carbon atom that results in a st&thleture. Heterocycles are described in
Paquette, "Principles of Modern Heterocyclic ChemigW.A. Benjamin, New York, 1968),
particularly Chapters 1, 3, 4, 6, 7, and 9; "TheQlstry of Heterocyclic Compounds, A series
of Monographs" (John Wiley & Sons, New York, 195Qtesent), in particular Volumes 13, 14,
16, 19, and 28; anél Am. Chem. Soc. 82:5566 (1960). Examples of “heterocycle” groups
include by way of example and not limitation pytidyihydropyridyl, tetrahydropyridyl
(piperidyl), thiazolyl, pyrimidinyl, furanyl, thieyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl,
benzofuranyl, thianaphthalenyl, indolyl, indolengliinolinyl, isoquinolinyl, benzimidazolyl,
piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrationyl, pyrrolinyl, tetrahydrofuranyl, bis-
tetrahydrofuranyl, tetrahydropyranyl, bis-tetrahyplyranyl, tetrahydroquinolinyl,
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tetrahydroisoquinolinyl, decahydroquinolinyl, ocydioisoquinolinyl, azocinyl, triazinyl, 6H-
1,2,5-thiadiazinyl, 2H,6H-1,5,2-dithiazinyl, thidnyhianthrenyl, pyranyl, isobenzofuranyl,
chromenyl, xanthenyl, phenoxathinyl, 2H-pyrrol@othiazolyl, isoxazolyl, pyrazinyl,
pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl, H-indazolyl, purinyl, 4H-quinolizinyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quindiawyl, cinnolinyl, pteridinyl, 4H-carbazolyl,
carbazolyl g-carbolinyl, phenanthridinyl, acridinyl, pyrimidihyphenanthrolinyl, phenazinyl,
phenothiazinyl, furazanyl, phenoxazinyl, isochroglachromanyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyisoindolinyl, quinuclidinyl, morpholinyl,
oxazolidinyl, benzotriazolyl, benzisoxazolyl, oxolgl, benzoxazolinyl, and isatinoyl. Preferred
“heterocycle” groups include, but are not limited benzofuranyl, benzothiophenyl, indolyl,
benzopyrazolyl, coumarinyl, isoquinolinyl, pyrrolyhiophenyl, furanyl, thiazolyl, imidazolyl,
pyrazolyl, triazolyl, quinolinyl, pyrimidinyl, pydinyl, pyridonyl, pyrazinyl, pyridazinyl,
isothiazolyl, isoxazolyl and tetrazolyl. A heteyote group, whether alone or as part of another
group, can be optionally substituted with one orergroups, preferably 1 to 2 groups, including
but not limited to, -GCs alkyl, -C>-Cg alkenyl, -G-Cg alkynyl, -halogen, -O-(€Cs alkyl), -O-
(C2-Cg alkenyl), -O-(G-Cg alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR’, -@{)NH-, -
C(O)NHR’, -C(O)N(R", -NHC(O)R’, -SR’, -SGR’, -S(O}R’, -S(O)R’, -OH, -N, -NH, -
NH(R"), -N(R’)2 and -CN, where each R’ is independently seleftted -H, -G-Csg alkyl, -C>-

Cs alkenyl, -G-Cg alkynyl, or -aryl and wherein said -O+Cs alkyl), -O-(G-Cs alkenyl), -O-
(C2-Cs alkynyl), -G-Cg alkyl, -G-Cs alkenyl, -G-Cg alkynyl, and -aryl groups can be further
optionally substituted with one or more substitgantluding, but not limited to, <XCs alkyl, -
C»-Cg alkenyl, -G-Cg alkynyl, -halogen, -O-(&Cs alkyl), -O-(G-Cg alkenyl), -O-(G-Cs

alkynyl), -aryl, -C(O)R”, -OC(O)R”, -C(O)OR”, €(O)NH;, -C(O)NHR", -

C(O)N(R")2, -NHC(O)R", -SR”, -SQR", -S(O)2R”, -S(O)R", -OH, -N3, -NHz, -NH(R"), -
N(R™ 2 and -CN, where each R” is independently selefteah -H, -G-Csg alkyl, -C>-Cs

alkenyl, -G-Cg alkynyl, or aryl.

[00274] By way of example and not limitation, carbon-bondieterocycles can be bonded at
the following positions: position 2, 3, 4, 5, ooba pyridine; position 3, 4, 5, or 6 of a
pyridazine; position 2, 4, 5, or 6 of a pyrimidinpasition 2, 3, 5, or 6 of a pyrazine; position 2,
3, 4, or 5 of a furan, tetrahydrofuran, thiofurtimpphene, pyrrole or tetrahydropyrrole; position

2, 4, or 5 of an oxazole, imidazole or thiazolesipon 3, 4, or 5 of an isoxazole, pyrazole, or
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isothiazole; position 2 or 3 of an aziridine; pmsit2, 3, or 4 of an azetidine; position 2, 3, 4, 5
6, 7, or 8 of a quinoline; or position 1, 3, 465, or 8 of an isoquinoline. Still more typigall
carbon bonded heterocycles include 2-pyridyl, 3ebyr 4-pyridyl, 5-pyridyl, 6-pyridyl, 3-
pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridanyl, 2-pyrimidinyl, 4-pyrimidinyl, 5-
pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-pyraziry5-pyrazinyl, 6-pyrazinyl, 2-thiazolyl, 4-
thiazolyl, or 5-thiazolyl.

[00275] By way of example and not limitation, nitrogen beddeterocycles can be bonded at
position 1 of an aziridine, azetidine, pyrrole, qyidine, 2-pyrroline, 3-pyrroline, imidazole,
imidazolidine, 2-imidazoline, 3-imidazoline, pyrdgppyrazoline, 2-pyrazoline, 3-pyrazoline,
piperidine, piperazine, indole, indoline, or 1H-&xle; position 2 of a isoindole, or isoindoline;
position 4 of a morpholine; and position 9 of abzerole, oP-carboline. Still more typically,
nitrogen bonded heterocycles include 1-aziridyhzétedyl, 1-pyrrolyl, 1-imidazolyl,

1-pyrazolyl, and 1-piperidinyl.

[00276] Unless otherwise noted, the term “carbocycle,’nefe a saturated or unsaturated
non-aromatic monocyclic, bicyclic, or polycycliag system having from 3 to 14 ring atoms
(and all combinations and subcombinations of ramgesspecific numbers of carbon atoms
therein) wherein all of the ring atoms are carbmmes. Monocyclic carbocycles preferably have
3 to 6 ring atoms, still more preferably 5 or 6gretoms. Bicyclic carbocycles preferably have 7
to 12 ring atomsg.g., arranged as a bicyclo [4,5], [5,5], [5,6] or [Bs§stem, or 9 or 10 ring
atoms arranged as a bicyclo [5,6] or [6,6] systdine term “carbocycle” includes, for example,
a monocyclic carbocycle ring fused to an aryl rjag., a monocyclic carbocycle ring fused to a
benzene ring). Carbocyles preferably have 3 tarBararing atoms. Carbocycle groups, whether
alone or as part of another group, can be optipsalbstituted with, for example, one or more
groups, preferably 1 or 2 groups (and any additienbstituents selected from halogen),
including, but not limited to, -halogen, +Cs alkyl, -G-Cg alkenyl, -G-Csg alkynyl, -O-(G-Cs
alkyl), -O-(G-Cs alkenyl), -O-(G-Cg alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR’, -

C(O)NH; , -C(O)NHR’, -C(O)N(R’}, -NHC(O)R’, -SR’, -SGR’, -S(O}»R’, -S(O)R’, -OH, =0,
-N3, -NHz, -NH(R’), -N(R’)2 and -CN, where each R’ is independently selefcted -H, -G-Cs
alkyl, -C>-Cg alkenyl, -G-Cg alkynyl, or -aryl and wherein said +Cs alkyl, -C>-Cg alkenyl, -
C>-Csg alkynyl, -O-(G-Cg alkyl), -O-(G-Cs alkenyl), -O-(G-Csg alkynyl), and -aryl groups can be
further optionally substituted with one or more stithents including, but not limited to, +Cs
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alkyl, -C>-Cg alkenyl, -G-Cg alkynyl, -halogen, -O-(€Csg alkyl), -O-(G-Cs alkenyl), -O-(G-Cs
alkynyl), -aryl, -C(O)R”, -OC(O)R”, -C(O)OR”,-C(O)NH, , -C(O)NHR", -C(O)N(R")2, -
NHC(O)R”, -SR”, -SGR”, -S(O)2R”, -S(O)R”, -OH, -Nsz, -NH, -NH(R"), -N(R")2 and -
CN, where each R” is independently selected fréin-C1-Cs alkyl, -G-Cg alkenyl, -G-Cg
alkynyl, or -aryl.

[00277] Examples of monocyclic carbocylic substituentsudel -cyclopropyl,

-cyclobutyl, -cyclopentyl, -1-cyclopent-1-enyl, elclopent-2-enyl, -1-cyclopent-3-enyl,
cyclohexyl, -1-cyclohex-1-enyl, -1-cyclohex-2-emd;cyclohex-3-enyl, -cycloheptyl,
-cyclooctyl. -1,3-cyclohexadienyl, -1,4-cyclohexawlyl, -1,3-cycloheptadienyl,
-1,3,5-cycloheptatrienyl, and —cyclooctadienyl.

[00278] A “carbocyclo,” whether used alone or as part afthar group, refers to an
optionally substituted carbocycle group as defiabdve that is divalent.¢., derived by the
removal of two hydrogen atoms from the same ordifferent carbon atoms of a parent
carbocyclic ring system).

[00279] Unless otherwise indicated by context, a hypheddsignates the point of
attachment to the pendant molecule. Accordingig.term “-(G-Cs alkylene)aryl” or “-G-Cg
alkylene(aryl)” refers to a 2Cg alkylene radical as defined herein wherein thglatie radical

is attached to the pendant molecule at any of &hlgon atoms of the alkylene radical and one of
the hydrogen atoms bonded to a carbon atom oflklykeae radical is replaced with an aryl
radical as defined herein.

[00280] When a particular group is "substituted", that gronay have one or more
substituents, preferably from one to five substitasemore preferably from one to three
substituents, most preferably from one to two stumsits, independently selected from the list
of substituents. The group can, however, genehallle any number of substituents selected
from halogen. Groups that are substituted ara@dicated. It is intended that the definition of
any substituent or variable at a particular logatioa molecule be independent of its definitions
elsewhere in that molecule. It is understood thbs8tuents and substitution patterns on the
compounds of this invention can be selected byodredinary skill in the art to provide
compounds that are chemically stable and that eaeddily synthesized by techniques known

in the art as well as those methods set forth herei
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[00281] Protective groups as used herein refer to groupshwaelectively block, either
temporarily or permanently, one reactive site mutifunctional compound. Suitable hydroxy-
protecting groups for use in the present invenéipharmaceutically acceptable and may or
may not need to be cleaved from the parent compatiadadministration to a subject in order
for the compound to be active. Cleavage is thraugimal metabolic processes within the body.
Hydroxy protecting groups are well-known in the age, Protective Groups in Organic
Synthesis by T. W. Greene and P. G. M. Wuts (Jollay& sons, ¥ Edition) incorporated
herein by reference in its entirety and for allgmges and include, for example, ethesg.( alkyl
ethers and silyl ethers including, for examplelldiailylether, trialkylsilylether,
dialkylalkoxysilylether), ester, carbonate, carb&sasulfonate, and phosphate protecting
groups. Examples of hydroxy protecting groupsudel but are not limited to, methyl ether;
methoxymethyl ether, methylthiomethyl ether, (pHdmgethylsilyl)methoxymethyl ether,
benzyloxymethyl ether, p-methoxybenzyloxymethylegfip-nitrobenzyloxymethyl ether, o-
nitrobenzyloxymethyl ether, (4-methoxyphenoxy)mégther, guaiacolmethyl ether, t-
butoxymethyl ether, 4-pentenyloxymethyl ether,»grimethyl ether, 2-methoxyethoxymethyl
ether, 2,2,2-trichloroethoxymethyl ether, bis(2ecbkethoxy)methyl ether,
2-(trimethylsilyl)ethoxymethyl ether, menthoxymellegher, tetrahydropyranyl ether,
1-methoxycylcohexyl ether, 4-methoxytetrahydrotlyigmyl ether,
4-methoxytetrahydrothiopyranyl ether S,S-Dioxidd(2:-choro-4-methyl)phenyl]-4-
methoxypiperidin-4-yl ether, 1-(2-fluorophneyl)-4ethoxypiperidin-4-yl ether, 1,4-dioxan-2-yl
ether, tetrahydrofuranyl ether, tetrahydrothiofytagther; substituted ethyl ethers such as 1-
ethoxyethyl ether, 1-(2-chloroethoxy)ethyl ethef24(trimethylsilyl)ethoxy]ethyl ether, 1-
methyl-1-methoxyethyl ether, 1-methyl-1-benzyloxygtether, 1-methyl-1-benzyloxy-2-
fluoroethyl ether, 1-methyl-1phenoxyethyl ethetriBiethylsilyl ether, t-butyl ether, allyl ether,
propargyl ethers, p-chlorophenyl ether, p-methoxyph ether, benzyl ether, p-methoxybenzyl
ether 3,4-dimethoxybenzyl ether, trimethylsilyl ethtriethylsilyl ether, tripropylsilylether,
dimethylisopropylsilyl ether, diethylisopropylsilgther, dimethylhexylsilyl ether, t-
butyldimethylsilyl ether, diphenylmethylsilyl ethdrenzoylformate ester, acetate ester,
chloroacetate ester, dichloroacetate ester, tricht®tate ester, trifluoroacetate ester,
methoxyacetate ester, triphneylmethoxyacetate,ggtenylacetate ester, benzoate ester, alkyl

methyl carbonate, alkyl 9-fluorenylmethyl carbonatéyl ethyl carbonate, alkyl 2,2,2,-
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trichloroethyl carbonate, 1,1,-dimethyl-2,2,2-ttmtoethyl carbonate, alkylsulfonate,
methanesulfonate, benzylsulfonate, tosylate, mettgyhcetal, ethylidene acetal, and t-
butylmethylidene ketal. Preferred protecting gmape represented by the formulag -R
Si(R)(RY(R?), -C(O)R, -C(O)OR, -C(O)NH(RY), -S(O}pR?, -S(O»OH, P(O)(OH}), and -
P(O)(OH)OR, wherein Ris Gi-Cy alkyl, C-Czo alkenyl, G-Cyo alkynyl, -G-Cxo
alkylene(carbocycle), 4Co alkenylene(carbocycle), 260 alkynylene(carbocycle), €10

aryl, -Gi-Cyo alkylene(aryl), -G-Cyo alkenylene(aryl), -&Cxo alkynylene(aryl), -@&Cozo
alkylene(heterocycle), 43C2o alkenylene(heterocycle), or ~C»o alkynylene(heterocycle)
wherein said alkyl, alkenyl, alkynyl, alkylene, allylene, alkynylene, aryl, carbocycle, and
heterocycle radicals whether alone or as part oftean group are optionally substituted.

[00282] The term “Chemotherapeutic Agent” refers to allralel compounds that are
effective in inhibiting tumor growth. Non-limitingxamples of chemotherapeutic agents include
alkylating agents; for example, nitrogen mustaedlsyleneimine compounds and alkyl
sulphonates; antimetabolites, for example, folid,gaurine or pyrimidine antagonists; mitotic
inhibitors, for example, anti-tubulin agents sushvanca alkaloids, auristatins and derivatives of
podophyllotoxin; cytotoxic antibiotics; compoundisat damage or interfere with DNA
expression or replication, for example, DNA minco@ve binders; and growth factor receptor
antagonists. In addition, chemotherapeutic agantsde cytotoxic agents (as defined herein),
antibodies, biological molecules and small molesule

[00283] The term "compound" refers to and encompassedraical compound itself as well
as, whether explicitly stated or not, and unlesscibntext makes clear that the following are to be
excluded: amorphous and crystalline forms of themaund, including polymorphic forms, where
these forms may be part of a mixture or in isotgtioee acid and free base forms of the compound,
which are typically the forms shown in the struesiprovided herein; isomers of the compound,
which refers to optical isomers, and tautomerieniscs, where optical isomers include enantiomers
and diastereomers, chiral isomers and non-chivahéss, and the optical isomers include isolated
optical isomers as well as mixtures of optical isosnncluding racemic and non-racemic mixtures;
where an isomer may be in isolated form or in atanewith one or more other isomers; isotopes of
the compound, including deuterium- and tritium-@mihg compounds, and including compounds
containing radioisotopes, including therapeuticadigd diagnostically-effective radioisotopes;

multimeric forms of the compound, including dimetigmeric, etc. forms; salts of the compound,
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preferably pharmaceutically acceptable salts, ofinlyiacid addition salts and base addition salts,
including salts having organic counterions andgaaic counterions, and including zwitterionic
forms, where if a compound is associated with twmore counterions, the two or more counterions
may be the same or different; and solvates of gmepound, including hemisolvates, monosolvates,
disolvates, etc., including organic solvates amiganic solvates, said inorganic solvates including
hydrates; where if a compound is associated withdivmore solvent molecules, the two or more
solvent molecules may be the same or differensome instances, reference made herein to a
compound of the invention will include an explicference to one or of the above formg,, salts
and/or solvates; however, this reference is forlaasjs only, and is not to be construed as
excluding other of the above forms as identified\eh

[00284] As used herein, the term “conservative substitdtiefers to substitutions of amino
acids are known to those of skill in this art analyrbe made generally without altering the
biological activity of the resulting molecule. T8®of skill in this art recognize that, in general,
single amino acid substitutions in non-essentigiares of a polypeptide do not substantially alter
biological activity éee, e.g., Watsongt al., MOLECULAR BIOLOGY OF THE GENE, The
Benjamin/Cummings Pub. Co., p. 224 (4th Edition7)®8 Such exemplary substitutions are
preferably made in accordance with those set farffable 2 and Table 3. For example, such
changes include substituting any of isoleucinev@ine (V), and leucine (L) for any other of
these hydrophobic amino acids; aspartic acid (Dyfatamic acid (E) and vice versa,; glutamine
(Q) for asparagine (N) and vice versa; and se®)ddr threonine (T) and vice versa. Other
substitutions can also be considered conservateending on the environment of the particular
amino acid and its role in the three-dimensionaicstire of the protein. For example, glycine
(G) and alanine (A) can frequently be interchantgas can alanine (A) and valine (V).
Methionine (M), which is relatively hydrophobic,rc&requently be interchanged with leucine
and isoleucine, and sometimes with valine. Lygieand arginine (R) are frequently
interchangeable in locations in which the significkeature of the amino acid residue is its
charge and the differing pK's of these two amind aesidues are not significant. Still other
changes can be considered "conservative” in péati@nvironmentssee, e.g. Table 3 herein;
pages 13-15 “Biochemistry” 2nd ED. Lubert Stryer(8tanford University); Henikofét al .,

PNAS 1992 Vol 89 10915-10919; Letial., J Biol Chem 1995 May 19; 270(20):11882-11886).
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Other substitutions are also permissible and mayebermined empirically or in accord with

known conservative substitutions.

Table 2: Amino Acid Abbreviations

SINGLE LETTER THREE LETTER FULL NAME
F Phe phenylalanine
L Leu leucine

S Ser serine

Y Tyr tyrosine

C Cys cysteine

W Trp tryptophan

P Pro proline

H His histidine

Q GIn glutamine

R Arg arginine

I lle isoleucine

M Met methionine
T Thr threonine

N Asn asparagine
K Lys lysine

\% Val valine

A Ala alanine

D Asp aspartic acid
E Glu glutamic acid
G Gly glycine
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Table 3: Amino Acid Substitution or Similarity Mat rix

Adapted from the GCG Software 9.0 BLOSUMG62 aminidl gabstitution matrix (block
substitution matrix). The higher the value, therenlikely a substitution is found in related,
natural proteins.

K LMNPO QRS STV WY.
-1-1-1-2-1-1-1 1 0 0-3-2
-3-1-1-3-3-3-3-1-1-1-2-2
-1-4-3 1-1 0-2 0-1-3-4-3
1-3-2 0-1 2 0 0-1-2-3-2
-3 0 0-3-4-3-3-2-2-1 1 3
-2 -4-3 0-2-2-2 0-2-3-2-3
-1-3-2 1-2 0 0-1-2-3-2 2
-3 2 1-3-3-3-3-2-1 3-3-1
5-2-1 0-1 1 2 0-1-2-3-2
4 2-3-3-2-2-2-11-2-1
5-2-2 0-1-1-1 1-1-1
6-2 0 0 1 0-3-4-2
7-1-2-1-1-2-4-3
5 1 0-1-2-2-1
5-1-1-3-3-2

4 1-2-3-2

5 0-2-2

4 -3 -1
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[00285] The term “homology” or “homologous” is intendedrt@an a sequence similarity
between two polynucleotides or between two polyipest Similarity can be determined by
comparing a position in each sequence, which caligpeed for purposes of comparison. If a
given position of two polypeptide sequences isidentical, the similarity or conservativeness of
that position can be determined by assessing thigasity of the amino acid of the position, for
example, according to Table 3. A degree of sintjldretween sequences is a function of the

number of matching or homologous positions shayetthé sequences. The alignment of two
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sequences to determine their percent sequenceastgidan be done using software programs
known in the art, such as, for example, those da=ttin Ausubel et al., Current Protocols in
Molecular Biology, John Wiley and Sons, BaltimoxD) (1999). Preferably, default parameters
are used for the alignment, examples of which erdéosth below. One alignment program well
known in the art that can be used is BLAST setefaalt parameters. In particular, programs are
BLASTN and BLASTP, using the following default paraters: Genetic code = standard; filter
= none; strand = both; cutoff = 60; expect = 10tia= BLOSUM®62; Descriptions = 50
sequences; sort by = HIGH SCORE; Databases = mhmdant, GenBank + EMBL + DDBJ +
PDB + GenBank CDS translations + SwissProtein +p8Rte + PIR. Details of these programs
can be found at the National Center for Biotechgplmformation..

[00286] The term “homologs” of to a given amino acid setpgeor a nucleic acid sequence is
intended to indicate that the corresponding secgeatthe “homologs” having substantial
identity or homology to the given amino acid sedqugeor nucleic acid sequence.

[00287] The determination of percent identity between teguencesgg., amino acid
sequences or nucleic acid sequences) can be agsbetplising a mathematical algorithm. A
preferred, non-limiting example of a mathematidgbethm utilized for the comparison of two
sequences is the algorithm of Karlin and Altsci@RQ0, Proc. Natl. Acad. Sci. U.S.A. 87:2264
2268, modified as in Karlin and Altschul, 1993, &riNatl. Acad. Sci. U.S.A. 90:5873 5877.
Such an algorithm is incorporated into the NBLASIO &BLAST programs of Altschudt al.,
1990, J. Mol. Biol. 215:403. BLAST nucleotide sgees can be performed with the NBLAST
nucleotide program parameters &4,, for score=100, wordlength=12 to obtain nucleotide
sequences homologous to a nucleic acid molecuksitded herein. BLAST protein searches
can be performed with the XBLAST program paramesetg.g., to score 50, wordlength=3 to
obtain amino acid sequences homologous to a proteiacule described herein. To obtain
gapped alignments for comparison purposes, Gapp&&$B can be utilized as described in
Altschulet al., 1997, Nucleic Acids Res. 25:3389 3402. Altenelti, PSI BLAST can be used
to perform an iterated search which detects distedationships between moleculéd.. When
utilizing BLAST, Gapped BLAST, and PSI Blast progrs, the default parameters of the
respective programe.f., of XBLAST and NBLAST) can be usegeg, e.g., National Center for
Biotechnology Information (NCBI) on the worldwidesty, ncbi.nim.nih.gov). Another non-

limiting example of a mathematical algorithm utdfor the comparison of sequences is the
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algorithm of Myers and Miller, 1988, CABIOS 4:11.13uch an algorithm is incorporated in the
ALIGN program (version 2.0) which is part of the GGequence alignment software package.
When utilizing the ALIGN program for comparing araiacid sequences, a PAM120 weight
residue table, a gap length penalty of 12, andpgpgaalty of 4 can be used.

[00288] The percent identity between two sequences cameteendined using techniques
similar to those described above, with or withdldveing gaps. In calculating percent identity,
typically only exact matches are counted.

[00289] The term “cytotoxic agent” refers to a substane thhibits or prevents the
expression activity of cells, function of cells &dcauses destruction of cells. The term is
intended to include radioactive isotopes, chemaibeuitic agents, and toxins such as small
molecule toxins or enzymatically active toxins atterial, fungal, plant or animal origin,
including fragments and/or variants thereof. ExE®pf cytotoxic agents include, but are not
limited to auristatinsg€g., auristatin E, auristatin F, MMAE and MMAF), aurgans,
maytansinoids, ricin, ricin A-chain, combrestatinpcarmycins, dolastatins, doxorubicin,
daunorubicin, taxols, cisplatin, cc1065, ethidiurarbide, mitomycin, etoposide, tenoposide,
vincristine, vinblastine, colchicine, dihydroxy aracin dione, actinomycin, diphtheria toxin,
Pseudomonas exotoxin (PE) A, PE40, abrin, abrilh&r; modeccin A chain, alpha-sarcin,
gelonin, mitogellin, retstrictocin, phenomycin, emgcin, curicin, crotin, calicheamicin,
Sapaonaria officinalis inhibitor, and glucocortid@nd other chemotherapeutic agents, as well as
radioisotopes such as?At, 1131 125 Y90 Re86 R Snids3 Bi2l? or 23 P32 and radioactive
isotopes of Lu including Ld”. Antibodies may also be conjugated to an antzeapro-drug
activating enzyme capable of converting the pragdauits active form.

[00290] The term “effective amount” or “therapeutically &tfive amount” as used herein
refers to the amount of binding molecudgy(, an antibody) or pharmaceutical composition
provided herein which is sufficient to result irettiesired outcome.

[00291] The terms “subject” and “patient” may be used ichangeably. As used herein, in
certain embodiments, a subject is a mammal, suahhas-primategg., cow, pig, horse, cat,
dog, ratetc.) or a primated€.g., monkey and human). In specific embodimentsstiigect is a
human. In one embodiment, the subject is a manexgla human, diagnosed with a condition
or disorder. In another embodiment, the subjeatns&ammalge.g., a human, at risk of

developing a condition or disorder.
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[00292] *“Administer” or “administration” refers to the aof injecting or otherwise physically
delivering a substance as it exists outside thg bud a patient, such as by mucosal,
intradermal, intravenous, intramuscular deliveng/ar any other method of physical delivery
described herein or known in the art.

[00293] As used herein, the terms “treat,” “treatment” &melating” refer to the reduction or
amelioration of the progression, severity, andimaton of a disease or condition resulting from
the administration of one or more therapies. Tinganay be determined by assessing whether
there has been a decrease, alleviation and/oratigigof one or more symptoms associated with
the underlying disorder such that an improvemenbierved with the patient, despite that the
patient may still be afflicted with the underlyidgorder. The term “treating” includes both
managing and ameliorating the disease. The termagége,” “managing,” and “management”
refer to the beneficial effects that a subject\aerifrom a therapy which does not necessarily
result in a cure of the disease.

[00294] The terms “prevent,” “preventing,” and “preventiargfer to reducing the likelihood

of the onset (or recurrence) of a disease, dispodadition, or associated symptom(@j(, a
cancer).

[00295] The term “cancer” or “cancer cell” is used her@ménote a tissue or cell found in a
neoplasm which possesses characteristics whickréiffiate it from normal tissue or tissue cells.
Among such characteristics include but are nottéchio: degree of anaplasia, irregularity in
shape, indistinctness of cell outline, nuclear,sthb@nges in structure of nucleus or cytoplasm,
other phenotypic changes, presence of cellulaepreindicative of a cancerous or pre-
cancerous state, increased number of mitoses,kality &0 metastasize. Words pertaining to
“cancer” include carcinoma, sarcoma, tumor, epitimed, leukemia, lymphoma, polyp, and
scirrus, transformation, neoplasm, and the like.

[00296] As used herein, a “locally advanced” cancer refieis cancer that has spread from where
it started to nearby tissue or lymph nodes.

[00297] As used herein, a “metastatic” cancer refers targcer that has spread from where it
started to different part of the body.

[00298] The terms “about” and “approximately” mean withi®2, within 15%, within 10%,
within 9%, within 8%, within 7%, within 6%, withiB%, within 4%, within 3%, within 2%,

within 1%, or less of a given value or range.
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[00299] As used in the present disclosure and claims,itigeigr forms “a”, “an” and “the”
include plural forms unless the context clearlytaties otherwise.

[00300] Itis understood that wherever embodiments areritbestherein with the term
“comprising” otherwise analogous embodiments descrin terms of “consisting of” and/or
“consisting essentially of” are also providedislalso understood that wherever embodiments
are described herein with the phrase “consistisgrgally of” otherwise analogous
embodiments described in terms of “consisting o€ @so provided.

[00301] The term “and/or” as used in a phrase such as HaaB” herein is intended to
include both A and B; A or B; A (alone); and B (ad). Likewise, the term “and/or” as used in a
phrase such as “A, B, and/or C” is intended to emuass each of the following embodiments: A,
B,and C; A,B,orC;AorC; AorB;BorC; Aa@ Aand B; B and C; A (alone); B (alone);
and C (alone).

[00302] The term “variant” refers to a molecule that extsta variation from a described type
or norm, such as a protein that has one or moferdift amino acid residues in the
corresponding position(s) of a specifically desedlprotein €.g. the 191P4D12 protein shown

in Figure 1.) An analog is an example of a var@otein. Splice isoforms and single
nucleotides polymorphisms (SNPs) are further exampf variants.

[00303] The “191P4D12 proteins” and/or “191P4D12 relatentgins” of the invention

include those specifically identified herein (sEigure 1), as well as allelic variants,
conservative substitution variants, analogs anddlogs that can be isolated/generated and
characterized without undue experimentation follogwihe methods outlined herein or readily
available in the art. Fusion proteins that comlgads of different 191P4D12 proteins or
fragments thereof, as well as fusion proteins 89aP4D12 protein and a heterologous
polypeptide are also included. Such 191P4D12 pret@re collectively referred to as the
191P4D12-related proteins, the proteins of thentiea, or 191P4D12. The term “191P4D12-
related protein” refers to a polypeptide fragmama A91P4D12 protein sequence of 4, 5, 6, 7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20221 23, 24, 25, or more than 25 amino acids; or, at
least 30, 35, 40, 45, 50, 55, 60, 65, 70, 80, 8599, 100, 105, 110, 115, 120, 125, 130, 135,
140, 145, 150, 155, 160, 165, 170, 175, 180, 186, 195, 200, 225, 250, 275, 300, 325, 330,

335, 339 or more amino acids.
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[00304] As used herein, “peripheral neuropathy” refers tlisarder characterized by
inflammation or degeneration of the peripheral egnsr motor nerves. The disorder characterized
by inflammation or degeneration of the peripheesisory nerves is referred to@aripheral sensory
neuropathy.The disorder characterized by inflammation or degation of the peripheral motor
nerves is referred to geripheral motor neuropathy. Peripheral neuropattmych is a disorder
in the nerves, can have various manifestation mpsgms in the subject having peripheral
neuropathy. Peripheral neuropathy, for examplenwlsed in the context of a subject, is a
grouped term and include: hypoesthesia, gait diance, muscular weakness, neuralgia,
paresthesia, peripheral motor neuropathy, peripsersory neuropathy and peripheral
sensorimotor neuropathys described further beloywgeripheral neuropathgan be assessed,
evaluated, described, and categorized in accordaitc€Common Terminology Criteria for
Adverse Events (CTCAE) Grading v4.0. In some enmbedts, peripheral neuropathgn be
assessed, evaluated, described, and categoriaedardance with Table 6 below.

[00305] As used herein, “hyperglycemia” refers to a disoxeracterized by laboratory test
results that indicate an elevation in the concéiomaof blood sugar. Hyperglycemia is usually an
indication of diabetes mellitus or glucose intolera. As described further below, hyperglycemia
can be assessed, evaluated, described, and cagefjoriaccordance witBTCAE Grading v4.0. In
some embodimenthyperglycemia can be assessed, evaluated, descaifiddategorized in
accordance with Table 5 below.

[00306] As used herein, a “skin reaction” or “skin reactiorefers to a response to the ADC
treatment manifested in the subject’s skin. Suddsponse can be a direct result of the ADC
treatment, for example, damages and other patresagiused by the ADC to the subject’s skin.
Such a response can also be a indirect resulecAC treatment, for example, a result of the
inflammation, necrosis, apoptosis, and/or immuspoase to the primary or direct damages or
pathologies caused by the ADC. The skin reactiocisde, for example and not by way of
limitation, maculopapular rash, pruritus, symmetrical drugteelantertriginous, flexural
exanthema (SDRIFE), bullous dermatitis, exfoliath@matitis, palmar-plantar
erythrodysesthesia, rash pustula, rash acneifcapylppustular rastand/or dry skin. As
described further below, skin reactions can bessssk evaluated, described, and categorized in
accordance witiCTCAE Grading v4.0. In some embodimerstsn reactions can be assessed,

evaluated, described, and categorized in accordaiticel able 9 below.
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[00307] As used herein, “dysgeusia” refers to a disordaratterized by abnormal sensual
experience with the taste of foodstuffs; it canddated to a decrease in the sense of smell.
“Anorexia” refers to a disorder characterized Hgss of appetite. As described further below,
dysgeusia and anorexia can be assessed, evaldesedped, and categorized in accordance with
Table 11 below.

[00308] As used herein, “keratitis” refers to a disordearateterized by inflammation to the
cornea of the eye. “Dry eye” refers to a disomaaracterized by dryness of the cornea and
conjunctiva. “Blurred vision” refers to a disorddraracterized by visual perception of unclear or
fuzzy images. As described further below, kemsatdry eye, and blurred vision can be assessed,
evaluated, described, and categorized in accordaiticéCTCAE Grading v4.0 and/drable 11
below.

[00309] As used herein, “febrile neutropenia” refers tasoder characterized by an ANC
<1000/mni and a single temperature of >38.3 degrees C (&0feds F) or a sustained temperature
of >38 degrees C (100.4 degrees F) for more than ame s described further below, febrile
neutropenia can be assessed, evaluated, des@aitrbdategorized in accordance Wl CAE

Grading v4.0 and/ofable 13 below.

[00310] As used herein, “thrombocytopenia” refers to a o characterized by abnormally

low levels of platelets in the blood. Thrombocyaoja is often determined based on the counts of
platelets. Accordingly, thrombocytopenia is a dtod in a subject characterized by a decrease in
number of platelets in a blood specimen to a rdhgeis below normal. As used herein, “anemia”
refers to a disorder characterized by an reduatidghe amount of hemoglobin in 200 ml of blood.
Signs and symptoms of anemia may include palléh@skin and mucous membranes, shortness of
breath, palpitations of the heart, soft systoliammurs, lethargy, and fatigability. As described
further below, thrombocytopenia and anemia canssessed, evaluated, described, and categorized
in accordance witTCAE Grading v4.0 and/drable 13 below.

[00311] As used herein, “fatigue” refers to a disorder abtarized by a state of generalized
weakness with a pronounced inability to summonigiefit energy to accomplish daily activities. As
described further below, fatigue can be assessatljaed, described, and categorized in accordance
with CTCAE Grading v4.0 and/drable 15 below.

[00312] As used herein, “diarrhea” refers to a disorderatigrized by frequent and watery
bowel movements. As described further below, tarcan be assessed, evaluated, described, and

categorized in accordance wilTCAE Grading v4.0 and/drable 17 below. Additionally,

-65 of 274



diarrhea can be assessed, evaluated, describedatmgbrized in accordance with National Cancer
Institute, Gastrointestinal Complications (PDQ®)-aklle Professional Version.
https://www.cancer.gov/about-cancer/treatment/sifiects/constipation/gi-complications-hp-pdq as

updated on November 28, 2018, which is incorporbigdin in its entirety by reference.

5.2  Methods of Treating Cancer
5.2.1 Methods of Treating Cancer in Various Settings

[00313] Provided herein are methods for the treatment wbua cancers, including bladder
cancer, using an antibody drug conjugate (ADC) tinads 191P4D12. Also provided herein are
methods for the treatment ofothelial canceusing an antibody drug conjugate (ADC) that binds
191P4D12. Additionally provided herein are methfmtshe treatment afolid tumorsusing an
antibody drug conjugate (ADC) that binds 191P4DlkPcertain embodiments, theothelial cancer
is locally advanced or metastatic urothelial candarcertain embodiments, thdadder cances
locally advanced or metastatic bladder cancercehtain embodiments, tts®lid tumorsare locally
advanced or metastatic solid tumors. In other atimbents, theurothelial canceis locally

advanced or metastatic urothelial cancer in a patio have received a programmed death
receptor-1 (PD-1) or programmed death-ligand 1 [RPinhibitor and who have received a
platinum-containing chemotherapy in the neoadjutaapivant, locally advanced or metastatic
setting. In some embodiments, thladder cances locally advanced or metastatic bladder cancer
in a patient who have received a programmed deattptor-1 (PD-1) or programmed death-ligand 1
(PD-L1) inhibitor and who have received a platinaomtaining chemotherapy in the
neoadjuvant/adjuvant, locally advanced or metassatiting. In some embodiments, gudid

tumors ardocally advanced or metastatic solid tumors iraagmt who have received a programmed
death receptor-1 (PD-1) or programmed death-ligafeD-L1) inhibitor and who have received a
platinum-containing chemotherapy in the neoadjutaaptivant, locally advanced or metastatic
setting. In some embodiments the ADC is enfortuweadntin (also known as anti-191P4D12-ADC,
Ha22-2(2,4)6.1vcMMAE, ASG-22CE, ASG-22ME, or AGSMGE). In some embodiments, the
ADC is administered three times every 28 day cyt@itesome specific embodiments, the ADC is
administered on Days 1, 8 and 15 of every 28 dalecy

[00314] In one aspect, provided herein is a method of priévg or treating cancer in a
subject, comprising (a) administering to the sulogefirst regimen comprising an effective

amount of an antibody drug conjugate (ADC), whethenADC comprises an antibody or
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antigen binding fragment thereof that binds to D F2 conjugated to one or more units of
monomethyl auristatin E (MMAE), wherein the antilyant antigen binding fragment thereof
comprises a heavy chain variable region comprisorgplementarity determining regions
(CDRs) comprising the amino acid sequences of DR<of the heavy chain variable region set
forth in SEQ ID NO:22 and a light chain variablgits comprising CDRs comprising the amino
acid sequences of the CDRs of the light chain bégisegion set forth in SEQ ID NO:23;
wherein the subject has urothelial cancer or bladdecer; and wherein the subject has received
an immune checkpoint inhibitor therapy and recei@ethemotherapy.

[00315] In some embodiments of the methods provided hette#nADC is administered three
times within a 28 day cycle. In some embodimehth® methods provided herein, the ADC is
administered on Days 1, 8 and 15 of a 28 day cyiclesome embodiments of the methods
provided herein, the urothelial cancer is locatlyanced urothelial cancer. In some
embodiments of the methods provided herein, thédalacancer is locally advanced bladder
cancer. In some embodiments of the methods prd\hdeein, the urothelial cancer is metastatic
urothelial cancer. In some embodiments of the oustprovided herein, the bladder cancer is
metastatic bladder cancer. In some embodimentseahethods provided herein, the immune
checkpoint inhibitor therapy is a PD-1 inhibitdn some embodiments of the methods provided
herein, the immune checkpoint inhibitor therapf?¥-L1 inhibitor. In some embodiments of
the methods provided herein, the chemotherapyatgpim-containing chemotherapy. In some
embodiments of the methods provided herein, thienplia-containing chemotherapy is
platinum-containing chemotherapy in a neoadjuvattirsy. In some embodiments of the
methods provided herein, the platinum-containingnetitherapy is platinum-containing
chemotherapy in a neoadjuvant and locally advase#thg. In some embodiments of the
methods provided herein, the platinum-containingnetitherapy is platinum-containing
chemotherapy in a neoadjuvant and metastatic gettmsome embodiments of the methods
provided herein, the platinum-containing chemotpgiia platinum-containing chemotherapy in
an adjuvant setting. In some embodiments of thinods provided herein, the platinum-
containing chemotherapy is platinum-containing cograrapy in an adjuvant and locally
advanced setting. In some embodiments of the rdstpmvided herein, the platinum-
containing chemotherapy is platinum-containing codrarapy in an adjuvant and metastatic

setting. In some embodiments of the methods peaviterein, the platinum-containing
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chemotherapy is platinum-containing chemotherapylmcally advanced setting. In some
embodiments of the methods provided herein, thienplia-containing chemotherapy is
platinum-containing chemotherapy in a metastatittrge In some embodiments of the methods
provided herein, the first regimen comprises an AdoSe of about 1.25 milligram/kilogram
(mg/kg) of the subject’'s body weight. In some edibwents of the methods provided herein, the
subject has a body weight of less than 100 kgsome embodiments of the methods provided
herein, the first regimen comprises an ADC dosabaiut 1.25 milligram/kilogram (mg/kg) of
the subject’s body weight, wherein the subjectdnbsdy weight of less than 100 kg. In some
embodiments of the methods provided herein, tisé fagimen comprises an ADC dose of about
125 mg to the subject, wherein the subject hasdy lveight of no less than 100 kg. The
disclosure provides that the embodiments in thiagraph can be but are not limited to specific
embodiments of the aspect in the preceding paragrap

[00316] In some aspects, provided herein is a method ekEpteng or treating cancer in a
subject, comprising administering to the subjecefiactive amount of an antibody drug
conjugate, wherein the antibody drug conjugate a@®ap an antibody or antigen binding
fragment thereof that binds to 191P4D12 conjugtdezhe or more units of monomethyl
auristatin E (MMAE), wherein the antibody or antiganding fragment thereof comprises a
heavy chain variable region comprising complemétytdetermining regions (CDRS)
comprising the amino acid sequences of the CDRiseolieavy chain variable region set forth in
SEQ ID NO:22 and a light chain variable region casipg CDRs comprising the amino acid
sequences of the CDRs of the light chain variagdgon set forth in SEQ ID NO:23; wherein the
subject has locally advanced or metastatic ur@hedincer; wherein the subject has received a
PD-1 or PD-L1 inhibitor; and wherein the subjecs$ haceived a platinum-containing
chemotherapy in the neoadjuvant/adjuvant, locallyaaced or metastatic setting. In some
aspects, also provided herein is a method of ptewgaor treating cancer in a subject,
comprising administering to the subject an effectwnount of an antibody drug conjugate,
wherein the antibody drug conjugate comprises &@baualy or antigen binding fragment thereof
that binds to 191P4D12 conjugated to one or moits ohmonomethyl auristatin E (MMAE),
wherein the antibody or antigen binding fragmeetélof comprises a heavy chain variable
region comprising complementarity determining regifCDRs) comprising the amino acid
sequences of the CDRs of the heavy chain variggiemn set forth in SEQ ID NO:22 and a light
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chain variable region comprising CDRs comprising@mino acid sequences of the CDRs of the
light chain variable region set forth in SEQ ID NQ; wherein the subject has locally advanced
or metastatic bladder cancer; wherein the subgetéceived a PD-1 or PD-L1 inhibitor; and
wherein the subject has received a platinum-comgichemotherapy in the
neoadjuvant/adjuvant, locally advanced or metasaiting.

[00317] In all the methods provided herein and specificdilyse described in the previous
two paragraphs: the therapeutic agents that carsdx are described in this Section (Section 5.2)
and Section 5.3, selection of patients for treatmsedescribed herein and exemplified in this
Section (Section 5.2) and Section 6, dosing reggaea pharmaceutical composition for
administering the therapeutic agent are describélis Section (Section 5.2), Section &ntl
Section 6 below, the biomarkers that can be usediéntifying the therapeutic agents, selecting
the patients, determining the outcome of these odsthand/or serving as criteria in any way for
these methods are described herein and exemgilifignils Section (Section 5.2) and Section 6,
therapeutic outcomes for the methods provided hexam be improvement of the biomarkers
described herein, for example, those describeceaanhplified in this Section (Section 5.2) and
Section 6. Therefore, a person skilled in thenantild understand that the methods provided
herein include all permutations and combinationthefpatients, therapeutic agents, dosing
regiments, biomarkers, and therapeutic outcomegssibed above and below.

[00318] In certain embodiments, the methods provided henedrused for treating subjects
having cancers that express 191P4D12 RNA, exp@&H34D12 protein, or express both
191P4D12 RNA and 191P4D12 protein. In certain etithents, the methods provided herein
are used for treating subjects having cancersettiaess both 191P4D12 RNA and 191P4D12
protein, including for example, locally advancechwetastatic urothelial cancer or locally
advanced or metastatic bladder cancer in a subjezthas received a PD-1 or PD-L1 inhibitor
and who have received a platinum-containing cheerafty in the neoadjuvant/adjuvant, locally
advanced or metastatic setting. In some embodsntrg 191P4D12 RNA expression in the
cancers is determined by polynucleotide hybridargtsequencing (assessing the relative
abundance of the sequences), and/or PCR (incllRITRGCR). In some embodiments, the
191P4D12 protein expression in the cancers ismated by IHC, analysis in fluorescence-
activated cell sorting (FACS), and/or western Iohgft In some embodiments, the 191P4D12

protein expression in the cancers is determinechdne than one method. In some
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embodiments, the 191P4D12 protein expression icdheers is determined by two methods of
IHC.

[00319] In certain embodiments, the methods provided hemerused for treating subjects
having cancers, wherein the cancers express 191PRNA, express 191P4D12 protein, or
express both 191P4D12 RNA and 191P4D12 proteinydmadlein the cancers are sensitive to
cytotoxic agents (such as Vinca and MMAE) blockmigrotubule polymerizatianIn certain
embodiments, the methods provided herein are wsddeating subjects having cancers that
express both 191P4D12 RNA and 191P4D12 proteirtteatcare sensitive toytotoxic agents
(such as Vinca and MMAE) blocking microtubule pobmization which cancers include for
example, locally advanced or metastatic urothebaicer or locally advanced or metastatic
bladder cancer in an adult who has received a BDPD-L1 inhibitor and who have received a
platinum-containing chemotherapy in the neoadjutaaivant, locally advanced or metastatic
setting.

[00320] In some embodiments, the subjects that can beettréathe methods provided herein
are subjects having locally advanced or metastatithelial cancer, wherein the subjects have
received a PD-1 or PD-L1 inhibitor and have recgiaglatinum-containing chemotherapy in
the neoadjuvant/adjuvant, locally advanced or niatiassetting. In some embodiments, the
subjects that can be treated in the methods prdvidesin are subjects having locally advanced
or metastatic bladder cancer, wherein the subfents received a PD-1 or PD-L1 inhibitor and
have received a platinum-containing chemotheraplgemeoadjuvant/adjuvant, locally
advanced or metastatic setting.

[00321] In certain embodiments, the cancers that can héestlen the methods provided
herein include locally advanced or metastatic welhcancer in subjects, wherein the subjects
have received a PD-1 or PD-L1 inhibitor and haweireed a platinum-containing chemotherapy
in the neoadjuvant/adjuvant, locally advanced otastatic setting. In certain embodiments, the
cancers that can be treated in the methods providesin include locally advanced or metastatic
bladder cancer in subjects, wherein the subjeats Feceived a PD-1 or PD-L1 inhibitor and
have received a platinum-containing chemotheraglgemeoadjuvant/adjuvant, locally
advanced or metastatic setting.

[00322] In some embodiments, the locally advanced or nagtastrothelial cancers are

confirmed histologically, cytologically, or bothdtologically and cytologically. In some
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embodiments, the locally advanced or metastatiddaiacancers are confirmed histologically,
cytologically, or both histologically and cytologity

[00323] In some embodiments, the subjects that can beettréathe methods provided herein
include subjects who received one or more othetrrents for cancer. In some embodiments,
the subjects that can be treated in the methodsdaa herein include subjects who received one
or more other treatments for cancer and whose camogressed or relapsed following the one
or more treatments. Such one or more treatmeaiisde, for example, one or more lines of
immune checkpoint inhibitor therapies, chemotherspand both immune checkpoint inhibitor
therapies and chemotherapies. In some embodintbatsubjects that can be treated in the
methods provided herein include subjects whoseezarprogressed or relapsed following a
therapy with an inhibitor of programmed cell deptbtein-1 (PD-1), an inhibitor of programmed
cell death-ligand 1 (PD-L1), a platinum-containcigemotherapy or any permutation or
combination of two or more of the therapies prodidethis paragraph and those described
herein. In some embodiments, the subjects thabedreated in the methods provided herein
include subjects whose cancers progressed or egldpBowing a therapy with an inhibitor of
PD-1. In some embodiments, the subjects that earelted in the methods provided herein
include subjects whose cancers progressed or egldpBowing a therapy with an inhibitor of
PD-L1. In some embodiments, the subjects thabeameated in the methods provided herein
include subjects whose cancers progressed or segldpBowing a platinum-containing
chemotherapy. In some embodiments, the subjeatsdm be treated in the methods provided
herein include subjects whose cancers progressedamsed following a platinum-containing
chemotherapy in the neoadjuvant setting. In somigogliments, the subjects that can be treated
in the methods provided herein include subjectssghmancers progressed or relapsed following
a platinum-containing chemotherapy in the adjusatting. In some embodiments, the subjects
that can be treated in the methods provided ha&mnelnde subjects whose cancers progressed or
relapsed following a platinum-containing chemotlpgran the neoadjuvant, locally advanced
setting. In some embodiments, the subjects thrabedreated in the methods provided herein
include subjects whose cancers progressed or egldpBowing a platinum-containing
chemotherapy in the neoadjuvant, metastatic setfimgome embodiments, the subjects that can
be treated in the methods provided herein includbigests whose cancers progressed or relapsed

following a platinum-containing chemotherapy in #dguvant, locally advanced setting. In
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some embodiments, the subjects that can be treatbd methods provided herein include
subjects whose cancers progressed or relapsediof@ platinum-containing chemotherapy in
the adjuvant, metastatic setting. In some emboadtisnéhe subjects that can be treated in the
methods provided herein include subjects whoseerarprogressed or relapsed following a
platinum-containing chemotherapy in metastatidrsgttIn some embodiments, the subjects that
can be treated in the methods provided hereindectwbjects whose cancers progressed or
relapsed following a platinum-containing chemotlpgran the locally advanced setting.

[00324] In some specific embodiments, the subjects thabeamneated in the methods
provided herein include subjects whose cancersressgd or relapsed following a therapy with
an inhibitor of PD-1 and a platinum-containing clo¢herapy. In other specific embodiments,
the subjects that can be treated in the methodsdaa herein include subjects whose cancers
progressed or relapsed following a therapy witlin&ibitor of PD-L1 and a platinum-containing
chemotherapy. In some specific embodiments, thgests that can be treated in the methods
provided herein include subjects whose cancer pesgd or relapsed following a therapy with
an inhibitor of PD-1 and a platinum-containing clo¢herapy in the neoadjuvant setting. In
some specific embodiments, the subjects that carebted in the methods provided herein
include subjects whose cancer progressed or reldpBewing a therapy with an inhibitor of
PD-1 and a platinum-containing chemotherapy iraffjgvant setting. In some specific
embodiments, the subjects that can be treateccim#thods provided herein include subjects
whose cancer progressed or relapsed followingraplyewvith an inhibitor of PD-1 and a
platinum-containing chemotherapy in the locally alved setting. In some specific
embodiments, the subjects that can be treateccim#thods provided herein include subjects
whose cancer progressed or relapsed followingraplyewvith an inhibitor of PD-1 and a
platinum-containing chemotherapy in the metastditing. In some specific embodiments, the
subjects that can be treated in the methods prdvidesin include subjects whose cancer
progressed or relapsed following a therapy witlndiibitor of PD-1 and a platinum-containing
chemotherapy in the neoadjuvant, locally advanetiihg. In some specific embodiments, the
subjects that can be treated in the methods prdwhdeein include subjects whose cancer
progressed or relapsed following a therapy witlin&ibitor of PD-1 and a platinum-containing
chemotherapy in the neoadjuvant, metastatic setfimgome specific embodiments, the subjects

that can be treated in the methods provided hémnelnde subjects whose cancer progressed or
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relapsed following a therapy with an inhibitor @ and a platinum-containing chemotherapy
in the adjuvant, locally advanced setting. In s@mecific embodiments, the subjects that can be
treated in the methods provided herein includeesttbjwhose cancer progressed or relapsed
following a therapy with an inhibitor of PD-1 angktinum-containing chemotherapy in the
adjuvant, metastatic setting.

[00325] In some specific embodiments, the subjects thabeamneated in the methods
provided herein include subjects whose cancer pesgd or relapsed following a therapy with
an inhibitor of PD-L1 and a platinum-containing of@herapy in the neoadjuvant setting. In
some specific embodiments, the subjects that carebted in the methods provided herein
include subjects whose cancer progressed or reldpiewing a therapy with an inhibitor of
PD-L1 and a platinum-containing chemotherapy inatigivant setting. In some specific
embodiments, the subjects that can be treateckimtthods provided herein include subjects
whose cancer progressed or relapsed followingraplyenith an inhibitor of PD-L1 and a
platinum-containing chemotherapy in the locally alved setting. In some specific
embodiments, the subjects that can be treateccim#thods provided herein include subjects
whose cancer progressed or relapsed followingraplyenith an inhibitor of PD-L1 and a
platinum-containing chemotherapy in the metastditing. In some specific embodiments, the
subjects that can be treated in the methods prdvidesin include subjects whose cancer
progressed or relapsed following a therapy witln&ibitor of PD-L1 and a platinum-containing
chemotherapy in the neoadjuvant, locally advanegtthg. In some specific embodiments, the
subjects that can be treated in the methods prdwhdeein include subjects whose cancer
progressed or relapsed following a therapy witlin&bitor of PD-L1 and a platinum-containing
chemotherapy in the neoadjuvant, metastatic setfimgome specific embodiments, the subjects
that can be treated in the methods provided hamelnde subjects whose cancer progressed or
relapsed following a therapy with an inhibitor @1 and a platinum-containing
chemotherapy in the adjuvant, locally advancedrggttin some specific embodiments, the
subjects that can be treated in the methods prdvidesin include subjects whose cancer
progressed or relapsed following a therapy witlndibitor of PD-L1 and a platinum-containing
chemotherapy in the adjuvant, metastatic setting.

[00326] In certain embodiments, the subjects that candzdd in the methods provided

herein include those whose cancers have progressethpsed other treatments for cancers
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within 1, 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 18, 15, 16, 17, 18, 19, 20, 21, 22, 23, or 24 months
after the other treatments, including for exampié aot by way of limitation, any or any
combination of the treatments described in theguig 13 paragraphs. In some particular
embodiment, the cancers in the subjects have megteor relapsed within 6 months after the
platinum-based therapy. In further embodiments cédncers in the subjects have progressed or
relapsed within 12 months after a platinum-baseday.

[00327] In some embodiments, the subjects that can beetr@athe methods provided herein
have certain phenotypic or genotypic charactesstio some embodiments, the subjects have
any permutation and combination of the phenotypigemotypic characteristics described
herein.

[00328] In some embodiments, the phenotypic or genotypacattieristics are determined
histologically, cytologically, or both histologidgland cytologically. In some embodiments of
methods provided herein, the histological and/erdytological determination of the phenotypic
and/or genotypic characteristics are performedeasrtbed in American Society of Clinical
Oncology/College of American Pathologists (ASCO/GARidelines based on the most recently
analyzed tissue, which is incorporated herein @irtantirety by reference. In some
embodiments, the phenotypic or genotypic charatiesiare determined by sequencing
including the next generation sequenciag.(NGS from Illumina, Inc), DNA hybridization,
and/or RNA hybridization.

[00329] In some embodiments, the one or more other treagnfiencancer, which the

subjects have received or from which the canceteeo$ubjects have progressed or relapsed, are
a PD-1 inhibitor or a PD-L1 inhibitor. In certaambodiments, the PD-1 inhibitor is
pembrolizumab. In certain embodiments, the PDhibitor is nivolumab. In other

embodiments, the PD-L1 inhibitor is atezolizum#f some embodiments, the PD-L1 inhibitor
is avelumab. In certain embodiments, the PD-L1bidr is durvalumab. Other examples of
PD-I/PD-L1 inhibitors include, but are not limitéa, those described in US Patent Nos.
7,488,802; 7,943,743; 8,008,449; 8,168,757; 8,2 ,&nd PCT Patent Application Publication
Nos. W02003042402, WO2008156712, WO2010089411, \WWORB6959, WO2011066342,
WO02011159877, WO2011082400, and W02011161699f athich are incorporated herein in
their entireties.
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[00330] In certain embodiment, the PD-1 inhibitor is an-&i-1 antibody. In one
embodiment, the anti-PD-1 antibody is BGB-A317 ahinmab (also known as ONO-4538,
BMS-936558, or MDX1106) or pembrolizumab (also kmoas MK-3475, SCH 900475, or
lambrolizumab). In one embodiment, the anti-PDatibedy is nivolumab. Nivolumab is a
human IgG4 anti-PD-1 monoclonal antibody, and isket@d under the trade name Opdivo™.
In another embodiment, the anti-PD-1 antibody mip®lizumab. Pembrolizumab is a
humanized monoclonal 1gG4 antibody and is markateter the trade name Keytruda™. In yet
another embodiment, the anti-PD-1 antibody is CT;@humanized antibody. In yet another
embodiment, the anti-PD-1 antibody is AMP-224, sida protein. In another embodiment, the
PD-1 antibody is BGB-A317. BGB-A317 is a monoclbaatibody in which the ability to bind
Fc gamma receptor | is specifically engineered and which has a unique binding signature to
PD-1 with high affinity and superior target spediiy.

[00331] In further embodiment, the PD-L1 inhibitor is artidPD-L1 antibody. In one
embodiment, the anti-PD-L1 antibody is MEDI4736r(dumab). In one embodiment, the
anti-PD-L1 antibody is avelumab (BAVENCIO®). Inaher embodiment, the anti-PD-L1
antibody is BMS-936559 (also known as MDX-1105-01).yet another embodiment, the PD-
L1 inhibitor is atezolizumab (also known as MPDLB28 and Tecentriq®).

[00332] In some embodiments, the subjects that can beettréathe methods provided herein
is a mammal. In some embodiments, the subjectcéimabe treated in the methods provided
herein is a human.

5.2.2 Methods of Treatment Including Dose ModificationsBd on Hyperglycemia

and/or Blood Glucose Levels
[00333] The disclosure further provides that the ADC dadmiaistered for treating the

cancer in the subject can be modified based oainectiteria, for example the hyperglycemia in

the subject. In some embodiments, the subjedietlesith the methods provided herein has
hyperglycemia. In some specific embodiments, thgext treated with the methods provided
herein has diabetic ketoacidosis (DKA). In otheeafic embodiments, the subject treated with
the methods provided herein has conditions thaease the risks for hyperglycemia, such as
higher body mass index and/or higher baseline A1C.

[00334] Hyperglycemia can be assessed based on the blooaksgl levels. In some

embodiments, the methods provided herein furthemxses (b) determining blood glucose
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level in the subject, and (c) if the blood glucteseesl from (b) is higher than 250 mg/dL,
withholding the administration of the antibody dre@njugate. In certain embodiments, the
methods provided herein further comprises (d) wegitor a period sufficient for the blood
glucose level to reduce to no more than 250 mgldLcertain further embodiments, the methods
provided herein further comprises (e) determinitogpt glucose level in the subject, and (f) if
the blood glucose level from (e) is no more tha@ @®/dL, administering to the subject a
second regimen comprising an effective amount @ftfitibody drug conjugate.

[00335] The disclosure provides that under certain critefisevere adverse events in the
subject, the administration of the ADC for the aaniceatment should be discontinued
permanently. In some embodiments of the methoolgged herein, if the blood glucose level
determined in any of the method steps is more B@nmg/dL, including, for example, in step
(b) or (e) determining blood glucose level in théjsct described in the preceding paragraph,
the administration of the ADC is permanently digomred. In certain embodiments, if the blood
glucose level determined is more than 500 mg/dé attiministration of the ADC is permanently
discontinued regardless any other criteria.

[00336] The disclosure provides that the method stepshfodbse modification based on the
criteria of blood glucose can be iterated. Theldsure further provides that the method steps
for the dose modification based on the criteridlobd glucose can be iterated according to the
rules set forth and provided herein. In some enmbedts of the methods provided herein, the
method steps (a) to (f) can be repeated, whiclfaggradministering to the subject a first regimen
comprising an effective amount of an ADC, (b) deti@ing blood glucose level in the subject,
(c) if the blood glucose level from (b) is highbah 250 mg/dL, withholding the administration
of the antibody drug conjugate, (d) waiting foraaipd sufficient for the blood glucose level to
reduce to no more than 250 mg/dL, (e) determiningdglucose level in the subject, and (f) if
the blood glucose level from (e) is no more tha@ @m/dL, administering to the subject a
second regimen comprising an effective amount eftfitibody drug conjugate. In some
embodiments of the methods provided herein, théodesteps (a), (b), (c), (e) and (f) can be
repeated, which are (a) administering to the stilgidicst regimen comprising an effective
amount of an ADC, (b) determining blood glucoseelem the subject, (c) if the blood glucose
level from (b) is higher than 250 mg/dL, withholdithe administration of the antibody drug

conjugate, (e) determining blood glucose levehmgubject, and (f) if the blood glucose level
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from (e) is no more than 250 mg/dL, administerioghte subject a second regimen comprising
an effective amount of the antibody drug conjugatesome embodiments of the methods
provided herein, the method steps (b), (c), (J)atel (f) can be repeated, which are (b)
determining blood glucose level in the subject,f(the blood glucose level from (b) is higher
than 250 mg/dL, withholding the administration loé¢ tantibody drug conjugate, (d) waiting for a
period sufficient for the blood glucose level tduee to no more than 250 mg/dL, (e)
determining blood glucose level in the subject, @hd the blood glucose level from (e) is no
more than 250 mg/dL, administering to the subjesst@nd regimen comprising an effective
amount of the antibody drug conjugate. In someaatmbents of the methods provided herein,
the method steps (b), (c), (e) and (f) can be tedeavhich are (b) determining blood glucose
level in the subject, (c) if the blood glucose levem (b) is higher than 250 mg/dL, withholding
the administration of the antibody drug conjugé¢ determining blood glucose level in the
subject, and (f) if the blood glucose level fromig&no more than 250 mg/dL, administering to
the subject a second regimen comprising an effeetmaount of the antibody drug conjugate.
[00337] The disclosure provides that the ADC dose in tloerse regimen based on the blood
glucose level is kept identical as the ADC dosthafirst regimen. In some embodiments, when
the second regimen is administered following therreng of the blood glucose level to no more
than 250 mg/dL, the ADC dose in the second regiimétentical to the ADC dose in the first
regimen. In some specific embodiments, when therskregimen is administered following the
returning of the blood glucose to no more than 22dL, the ADC dose in the second regimen
is about 1.25 milligram/kilogram (mg/kg) of the geidt’s body weight for a subject having a
body weight of less than 100 kg or about 125 mg $abject having a body weight of no less
than 100 kg.

[00338] Alternatively, the hyperglycemia as the dose medifbn criteria as described in the
preceding paragraphs can be determined based @TtDAE Grading v4.0 as set forth in
National Cancer Institute: Common Terminology CGrador Adverse Events (CTCAE) version
4.03. https://evs.nci.nih.gov/ftpl/CTCAE/CTCAE_403CAE_4.03_2010-06-

14 QuickReference_5x7.pdf, which is incorporatebg in its entirety by reference.

Accordingly, hyperglycemia can be categorized gsdles indicated in the following Table 4
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Table 4. Common Terminology Criteria for Adverse Ewvents (CTCAE) Grading v4.0 for

Hyperglycemia
Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Fasting ULN - 160 160 - 250 250 - 500 Over 500 Death
glucose value mg/dL mg/dL mg/dL mg/dL
ULN - 8.9 8.9-13.9 13.9-27.8 Over 27.8
mmol/L mmol/L mmol/L mmol/L
Hospitalization | Life-
indicated threatening
consequences

ULN: Upper limit of normal

[00339]

Alternatively, in some embodiments, the grade gidrglycemia is determined

according to a scale in which Grade 1 is mild, @rads moderate, Grade 3 is severe, and Grade

4 is life-threatening.

[00340]

Based on the hyperglycemia grade in Table 4, inesembodiments, the methods

provided herein further comprises (b’) determinimygerglycemiage.g. hyperglycemia grade, in

the subject, and (c’) if the hyperglycemia graderfr(b’) is no less than Grade 3, withholding

the administration of the antibody drug conjugdtecertain embodiments, the methods

provided herein further comprises (d’) waiting #operiod sufficient for the hyperglycemia to

reduce to no more than Grade 2. In some furthéoeiments, the methods provided herein

further comprises (e’) determining hyperglyceneig, hyperglycemia grade, in the subject, and

(f) if the hyperglycemia from (e’) is no more th&rade 2, administering to the subject a second

regimen comprising an effective amount of the adibdrug conjugate.

[00341]

Similarly, under certain criteria of severe hypgogimia in the subject, the

administration of the ADC for the cancer treatm&muld be discontinued permanently. In

some embodiments of the methods provided hereiheihyperglycemia determined in any of

the method steps is no less than Grad 4, includomgsgxample, in step (b’) or (e’) determining

hyperglycemiag.g. hyperglycemia grade, in the subject describetienpreceding paragraph,

the administration of the ADC is permanently digomred. In certain embodiments, if the

hyperglycemia is no less than Grad 4, the admatistn of the ADC is permanently

discontinued regardless any other criteria.
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[00342] The method steps for the dose modification basetti@writeria of hyperglycemia
can also be iterated. The disclosure further plewihat the method steps for the dose
modification based on the criteria of hyperglycecaa be iterated according to the rules set
forth and provided herein. In some embodimenth®imethods provided herein, the method
steps (a), (b"), (¢), (d), (e’) and (f') as degmd above can be repeated. In some embodiments
of the methods provided herein, the method stepgl(a, (c’), (e’) and (f') as described above
can be repeated. In some embodiments of the metfhrodided herein, the method steps (b’),
(c), (d), (') and (') as described above canrbpeated. In some embodiments of the methods
provided herein, the method steps (b’), (¢’), @il (f') as described above can be repeated.
[00343] The disclosure provides that the ADC dose in tlverse regimen based on
hyperglycemia is kept identical as the ADC dosthanfirst regimen. In some embodiments,
when the second regimen is administered followiregreturning of the hyperglycemia to no
more than Grade 2, the ADC dose in the second mgimidentical to the ADC dose in the first
regimen. In some specific embodiments, when thersgregimen is administered following the
returning of the hyperglycemia to no more Gradth@,ADC dose in the second regimen is
about 1.25 milligram/kilogram (mg/kg) of the sulijsdody weight for a subject having a body
weight of less than 100 kg or about 125 mg to gestithaving a body weight of no less than 100
kg.
[00344] Based on some embodiments provided herein andibed@above, the dose
modification schemes for the methods provided hesased on blood glucose level and/or
hyperglycemia are summarized in the Table 5 below:

Table 5: dose modification schemes for the metippagided herein based on blood glucose

level and/or hyperglycemia

Grade 1 Grade 2 Grade 3 Grade 4
Continue at | Continue at | Withhold treatment. Discontinue
same dose | same dose treatment*
level level Resume treatment at the same dose level

once hyperglycemia/elevated blood
glucose has improved t& Grade 2 and
patient is clinically and metabolically
stable.

-79 of 274



*Patients with blood glucose >500 mg/dL (Grade@hsidered unrelated to ADC treatment may
continue dosing once the patient’s blood glucoseimm@roved to<250 mg/dL & Grade 2) and the
patient is clinically and metabolically stable.

[00345] As described in the Table 5 above, in some embausnéhe administration of the
ADC does not need to be discontinued permanentrvthe hyperglycemia determined in any
of the method steps is no less than Grad 4, istigect with Grade 4 hyperglycemia is
considered unrelated to the ADC treatment andubgest’s blood glucose has improved<o

250 mg/dL (or hyperglycemia improved to no morent&ade 2) and the patient is clinically
and metabolically stable. As described in the &&bhbove, in some embodiments, the
administration of the ADC does not need to be disooed permanently when the blood glucose
determined in any of the method steps is more 8@nmg/dL, if the subject with Grade 4
hyperglycemia is considered unrelated to the AX@ttnent and the subject’s blood glucose has
improved to<250 mg/dL or hyperglycemia improved to no more taade 2) and the patient
is clinically and metabolically stable. In somelsdiments, the administration of the ADC can
resume at the same dose level as that in thedggnen even after the hyperglycemia
determined in any of the method steps is no lems @rad 4, if the subject with Grade 4
hyperglycemia is considered unrelated to the AR@ttnent and if the subject’s blood glucose
has improved te=250 mg/dL (or hyperglycemia has improved to no nibesn Grade 2) and the
patient is clinically and metabolically stable. sSome embodiments, the administration of the
ADC can resume at the same dose level as thagifirtth regimen even after the blood glucose
level determined in any of the method steps is ntfwaa 500 mg/dL, if the blood glucose level

is considered unrelated to the ADC and if the sttlgélood glucose has improved 6250

mg/dL (or hyperglycemia has improved to no morent@aade 2) and the patient is clinically and
metabolically stable.

[00346] In some embodiments of the methods provided hetteintime period sufficient for
the hyperglycemia to improve to no more than Grade blood glucose to reduce to no more
than 250 mg/dL is 1 to 10 days. In some embodisehthe methods provided herein, the time
period sufficient for the hyperglycemia to impraeeno more than Grade 2 or blood glucose to
reduce to no more than 250 mg/dL is 1 to 10 wedéksome embodiments of the methods
provided herein, the time period sufficient for thgerglycemia to improve to no more than

Grade 2 or blood glucose to reduce to no more #&mg/dL is 1 to 4 months. In some
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embodiments of the methods provided herein, the period sufficient for the hyperglycemia to
improve to no more than Grade 2 or blood glucosedoce to no more than 250 mg/dL is 1
day. In some embodiments of the methods provi@eeli, the time period sufficient for the
hyperglycemia to improve to no more than Grade Bl@od glucose to reduce to no more than
250 mg/dL is 2 days. In some embodiments of thénaas provided herein, the time period
sufficient for the hyperglycemia to improve to nonathan Grade 2 or blood glucose to reduce
to no more than 250 mg/dL is 3 days. In some emnbaats of the methods provided herein, the
time period sufficient for the hyperglycemia to irape to no more than Grade 2 or blood
glucose to reduce to no more than 250 mg/dL isyé.dén some embodiments of the methods
provided herein, the time period sufficient for thgerglycemia to improve to no more than
Grade 2 or blood glucose to reduce to no more 258mg/dL is 5 days. In some embodiments
of the methods provided herein, the time periofigaht for the hyperglycemia to improve to

no more than Grade 2 or blood glucose to reduoe tmore than 250 mg/dL is 6 days. In some
embodiments of the methods provided herein, the period sufficient for the hyperglycemia to
improve to no more than Grade 2 or blood glucosedoce to no more than 250 mg/dL is 7
days. In some embodiments of the methods proviéeein, the time period sufficient for the
hyperglycemia to improve to no more than Grade Bl@od glucose to reduce to no more than
250 mg/dL is 8 days. In some embodiments of thinawks provided herein, the time period
sufficient for the hyperglycemia to improve to nonathan Grade 2 or blood glucose to reduce
to no more than 250 mg/dL is 9 days. In some emnbaats of the methods provided herein, the
time period sufficient for the hyperglycemia to irape to no more than Grade 2 or blood
glucose to reduce to no more than 250 mg/dL isay@.d In some embodiments of the methods
provided herein, the time period sufficient for thgerglycemia to improve to no more than
Grade 2 or blood glucose to reduce to no more 2@ mg/dL is 1 week. In some embodiments
of the methods provided herein, the time periofigaht for the hyperglycemia to improve to

no more than Grade 2 or blood glucose to reduoe tmore than 250 mg/dL is 2 weeks. In
some embodiments of the methods provided heregrjrie period sufficient for the
hyperglycemia to improve to no more than Grade Bl@od glucose to reduce to no more than
250 mg/dL is 3 weeks. In some embodiments of tethods provided herein, the time period
sufficient for the hyperglycemia to improve to nomathan Grade 2 or blood glucose to reduce

to no more than 250 mg/dL is 4 weeks. In some e@inbents of the methods provided herein,
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the time period sufficient for the hyperglycemiangrove to no more than Grade 2 or blood
glucose to reduce to no more than 250 mg/dL is &keae In some embodiments of the methods
provided herein, the time period sufficient for thgerglycemia to improve to no more than
Grade 2 or blood glucose to reduce to no more 2s8mg/dL is 6 weeks. In some
embodiments of the methods provided herein, the period sufficient for the hyperglycemia to
improve to no more than Grade 2 or blood glucosedoce to no more than 250 mg/dL is 7
weeks. In some embodiments of the methods pro\ndeein, the time period sufficient for the
hyperglycemia to improve to no more than Grade Bl@od glucose to reduce to no more than
250 mg/dL is 8 weeks. In some embodiments of tethods provided herein, the time period
sufficient for the hyperglycemia to improve to nomathan Grade 2 or blood glucose to reduce
to no more than 250 mg/dL is 1 month. In some alithents of the methods provided herein,
the time period sufficient for the hyperglycemiangrove to no more than Grade 2 or blood
glucose to reduce to no more than 250 mg/dL is @ths In some embodiments of the methods
provided herein, the time period sufficient for thgerglycemia to improve to no more than
Grade 2 or blood glucose to reduce to no more #s&mg/dL is 3 months. In some
embodiments of the methods provided herein, the period sufficient for the hyperglycemia to
improve to no more than Grade 2 or blood glucosedoce to no more than 250 mg/dL is 4
months.

[00347] The disclosure provides that the blood glucosel$eaed the hyperglycemia in the
methods provided herein can be determined at v@freguencies and intervals according to the
need of the methods and the practice of the arsoine embodiments of the methods provided
herein, the blood glucose level is determined ddilysome embodiments of the methods
provided herein, the blood glucose level is deteanionce every two days, once every three
days, once every four days, or once every five dayse every six days. In some embodiments
of the methods provided herein, the blood glucesellis determined weekly, bi-weekly, once
every three weeks, or once every four weeks. mmesembodiments of the methods provided
herein, the blood glucose level is determined nmigntnce every two months, or once every
three months. In some embodiments of the methamsded herein, the hyperglycemia is
determined daily. In some embodiments of the nuthmovided herein, the hyperglycemia is
determined once every two days, once every thrgg dace every four days, or once every five

days, once every six days. In some embodimerttseainethods provided herein, the
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hyperglycemia is determined weekly, bi-weekly, oauery three weeks, or once every four
weeks. In some embodiments of the methods provideein, the hyperglycemia is determined
monthly, once every two months, or once every timeaths.

5.2.3 Methods of Treatment Including Dose ModificationsBd on Peripheral

Neuropathy
[00348] The disclosure also provides that the ADC dose atered for treating the cancer

in the subject can be modified based on otherr@jteor example peripheral neuropathy in the
subject. In some embodiments, the subject treaiitdthe methods provided herein has
peripheral neuropathy. In some embodiments, thgesutreated with the methods provided
herein has peripheral sensory neuropathy. In sanmi®diments, the subject treated with the
methods provided herein has peripheral motor neihgp In some embodiments, the subject
treated with the methods provided herein has pergfsensorimotor neuropathy. In some
embodiments, peripheral neuropathy is used asriteeia for modifying the ADC dose. In
some embodiments, peripheral sensory neuropatigeis as the criteria for modifying the ADC
dose. In some embodiments, peripheral motor netigps used as the criteria for modifying
the ADC dose. In some embodiments, peripheralosegnstor neuropathy is used as the criteria
for modifying the ADC dose. In some embodimengsjgheral neuropathy, predominantly
peripheral sensory neuropathy, is used as theiarfter modifying the ADC dose. In some
embodiments, peripheral neuropathy, about 50% aéwils peripheral sensory neuropathy, is
used as the criteria for modifying the ADC dose.sdme embodiments, peripheral neuropathy,
49% of which is peripheral sensory neuropathysiduas the criteria for modifying the ADC
dose.

[00349] Peripheral neuropathy, including peripheral moeunopathy, peripheral sensory
neuropathy, and/or peripheral sensorimotor neuhgpais the dose modification criteria can be
determined based on the CTCAE Grading v4.0 asostt in National Cancer Institute:
Common Terminology Criteria for Adverse Events (G} version 4.03.
https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03/CTCAE03_2010-06-

14 QuickReference_5x7.pdf, which is incorporatebg in its entirety by reference.
Accordingly, peripheral neuropathy can be categarias 5 grades indicated in the following
Table 6
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Table 6: Common Terminology Criteria for Adverse Ewents (CTCAE) Grading v4.0 for
Peripheral Neuropathy*

Adverse Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
Event
Peripheral | Asymptomatic; Moderate Severe Life- Death
Motor clinical or symptoms; symptoms; threatening
Neuropathy | diagnostic limiting limiting self consequences;
observations | instrumental care ADL,; urgent
only; ADL assistive device intervention
intervention indicated indicated

not indicated

Peripheral Asymptomatic;| Moderate Severe Life- Death
Sensory loss of deep | symptoms; symptoms; threatening
Neuropathy | tendon reflexes limiting limiting self consequences;
or paresthesia | instrumental care ADL urgent
ADL intervention
indicated

*peripheral neuropathy is a grouped term and iresuthypoesthesia, gait disturbance, muscular
weakness, neuralgia, paresthesia, peripheral metoopathy, peripheral sensory neuropathy and/or
peripheral sensorimotor neuropathy.

ADL: Activities of daily living

[00350] Alternatively, in some embodiments, the grade oigberal neuropathy, including

for example the grade for peripheral motor neudopgteripheral sensory neuropathy, and/or
peripheral sensorimotor neuropathy, is determinedraing to a scale in which Grade 1 is mild,
Grade 2 is moderate, Grade 3 is severe, and Graddetthreatening.

[00351] Based on the peripheral neuropathy grade, for ebathp peripheral neuropathy
grade as set forth in Table 6, in some embodimémanethods provided herein further
comprises (g) determining peripheral neuropaththésubject, and (h) if the peripheral
neuropathy from (g) is no less than Grade 2, wildihg the administration of the antibody drug
conjugate. In certain embodiments, the methodgiged herein further comprises (i) waiting
for a period sufficient for the peripheral neurdpato reduce to no more than Grade 1. In some
further embodiments, the methods provided heraitién comprises (j) determining peripheral
neuropathy in the subject, and (k) if the peripheearropathy (j) is no more than Grade 1,
administering to the subject a second regimen cisingran effective amount of the ADC,

wherein the second regimen comprises an ADC dasa &g or lower than the first regimen.
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[00352] The disclosure provides that under certain critefisevere adverse events in the
subject, such as Grade 3 or higher Grade periphetabpathy, the administration of the ADC
for the cancer treatment is discontinued permanertl some embodiments of the methods
provided herein, if the peripheral neuropathy fr@nor (j) is no less than Grade 3, the
administration of the ADC is discontinued permahenin certain embodiments, if the
peripheral neuropathy is no less than Grade Zadhanistration of the ADC is permanently
discontinued regardless any other criteria.

[00353] The disclosure provides that the method stepshfodbse modification based on the
criteria of peripheral neuropathy can be iteratétle disclosure further provides that the method
steps for the dose modification based on the @itdrperipheral neuropathy can be iterated
according to the rules set forth and provided Imerém some embodiments of the methods
provided herein, the method steps (a), (g), () (jli and (k) can be repeated, which are (a)
administering to the subject a first regimen cosipg an effective amount of an ADC, (g)
determining peripheral neuropathy in the subjéutjf(the peripheral neuropathy from (g) is no
less than Grade 2, withholding the administratibthe antibody drug conjugate, (i) waiting for
a period sufficient for the peripheral neuropathhygduce to no more than Grade 1, (j)
determining peripheral neuropathy in the subjeud, &) if the peripheral neuropathy (j) is no
more than Grade 1, administering to the subjeetarsd regimen comprising an effective
amount of the ADC, wherein the second regimen c@apran ADC dose equal to or lower than
the first regimen. In some embodiments of the wwddlprovided herein, the method steps (a),
(9), (), (), and (k) can be repeated, which ajeadministering to the subject a first regimen
comprising an effective amount of an ADC, (g) deti@ing peripheral neuropathy in the subject,
(h) if the peripheral neuropathy from (g) is nosléisan Grade 2, withholding the administration
of the antibody drug conjugate, (j) determiningipleeral neuropathy in the subject, and (k) if
the peripheral neuropathy (j) is no more than Glgdedministering to the subject a second
regimen comprising an effective amount of the AR@Gerein the second regimen comprises an
ADC dose equal to or lower than the first regimémsome embodiments of the methods
provided herein, the method steps (g), (h), (),and (k) can be repeated, which are (g)
determining peripheral neuropathy in the subjéutjf(the peripheral neuropathy from (g) is no
less than Grade 2, withholding the administratibthe antibody drug conjugate, (i) waiting for

a period sufficient for the peripheral neuropathhygduce to no more than Grade 1, (j)
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determining peripheral neuropathy in the subjeud, &) if the peripheral neuropathy (j) is no
more than Grade 1, administering to the subjeecarsd regimen comprising an effective
amount of the ADC, wherein the second regimen c@apran ADC dose equal to or lower than
the first regimen. In some embodiments of the waslprovided herein, the method steps (g),
(h), (j), and (K) can be repeated, which are (g¢mheining peripheral neuropathy in the subject,
(h) if the peripheral neuropathy from (g) is nosléisan Grade 2, withholding the administration
of the antibody drug conjugate, (j) determiningipleeral neuropathy in the subject, and (k) if
the peripheral neuropathy (j) is no more than Gigdeiministering to the subject a second
regimen comprising an effective amount of the AR@erein the second regimen comprises an
ADC dose equal to or lower than the first regimen.

[00354] In some embodiments of the methods provided hetteéntime period sufficient for
the peripheral neuropathy to reduce to no more @radle 1 is 1 to 10 days. In some
embodiments of the methods provided herein, the period sufficient for the peripheral
neuropathy to reduce to no more than Grade 10s10 weeks. In some embodiments of the
methods provided herein, the time period sufficfenthe peripheral neuropathy to reduce to no
more than Grade 1 is 1 to 4 months. In some emipeis of the methods provided herein, the
time period sufficient for the peripheral neuropatib reduce to no more than Grade 1 is 1 day.
In some embodiments of the methods provided hetteéntime period sufficient for the
peripheral neuropathy to reduce to no more thanlé&tais 2 days. In some embodiments of the
methods provided herein, the time period sufficfenthe peripheral neuropathy to reduce to no
more than Grade 1 is 3 days. In some embodiménite anethods provided herein, the time
period sufficient for the peripheral neuropathydduce to no more than Grade 1 is 4 days. In
some embodiments of the methods provided heregrtjitie period sufficient for the peripheral
neuropathy to reduce to no more than Grade 1 &y5.dIn some embodiments of the methods
provided herein, the time period sufficient for fhexipheral neuropathy to reduce to no more
than Grade 1 is 6 days. In some embodiments ah#tbods provided herein, the time period
sufficient for the peripheral neuropathy to redtece@o more than Grade 1 is 7 days. In some
embodiments of the methods provided herein, the period sufficient for the peripheral
neuropathy to reduce to no more than Grade 1 &/8.dIn some embodiments of the methods
provided herein, the time period sufficient for fhexipheral neuropathy to reduce to no more

than Grade 1 is 9 days. In some embodiments ah#tbods provided herein, the time period
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sufficient for the peripheral neuropathy to redteceo more than Grade 1 is 10 days. In some
embodiments of the methods provided herein, the period sufficient for the peripheral
neuropathy to reduce to no more than Grade 1 isekwIn some embodiments of the methods
provided herein, the time period sufficient for fhexipheral neuropathy to reduce to no more
than Grade 1 is 2 weeks. In some embodimentseamnithods provided herein, the time period
sufficient for the peripheral neuropathy to redt@wao more than Grade 1 is 3 weeks. In some
embodiments of the methods provided herein, the period sufficient for the peripheral
neuropathy to reduce to no more than Grade 1 iseksv In some embodiments of the methods
provided herein, the time period sufficient for fhexipheral neuropathy to reduce to no more
than Grade 1 is 5 weeks. In some embodimentsaingthods provided herein, the time period
sufficient for the peripheral neuropathy to redteceo more than Grade 1 is 6 weeks. In some
embodiments of the methods provided herein, the period sufficient for the peripheral
neuropathy to reduce to no more than Grade 1 iséksv In some embodiments of the methods
provided herein, the time period sufficient for fhexipheral neuropathy to reduce to no more
than Grade 1 is 8 weeks. In some embodimentseamnithods provided herein, the time period
sufficient for the peripheral neuropathy to redteceo more than Grade 1 is 1 month. In some
embodiments of the methods provided herein, the period sufficient for the peripheral
neuropathy to reduce to no more than Grade 1 isrhms. In some embodiments of the
methods provided herein, the time period sufficfenthe peripheral neuropathy to reduce to no
more than Grade 1 is 3 months. In some embodinénke methods provided herein, the time
period sufficient for the peripheral neuropathygduce to no more than Grade 1 is 4 months.
[00355] The disclosure provides that the modified dosedsgend on the number of times the
condition for the administration of the second negm based on the criteria of peripheral
neuropathy have been satisfied. As such, in sontdiments, the methods further comprises
determining the number of times the condition fag &dministration of the second regimen
based on the criteria of peripheral neuropathy heen satisfied. The disclosure provides that
the ADC dose can be modified according to the seh@escribed in Table 7 below:

Table 7: dose modification schemes for the methogsovided herein based on peripheral
neuropathy*
Grade 1 Grade 2 Grade 3 Grade 4
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Continue at | Withhold dose until toxicity is< Grade 1 or | Discontinue Discontinue
same dose | has returned to baseline, then resume treatment treatment
level treatment at the same dose level.

For the second occurrence of Grade 2
neuropathy, withhold dose until toxicity<s
Grade 1, then reduce the dose by 1 dose
level and resume treatment.

* Seeeg. Rosenberg JE, et al. J Clin Oncol. 2019; 37:258@2Rosenberg JE, et al. J Clin Oncaol.
2019; 37:2592-2600 (Protocol), both of which areebg incorporated in their entireties by
reference.

[00356] The dose reduction or modification referenced tthenTable 8 above and the
paragraphs related to peripheral neuropathy abogdalow, are set forth as follows:
Table 8 Starting Dose and Dose Reduction Schedule

ADC Dose Level

Starting dose 1.25 mg/kg for subject having a body weight of ldem 100 kg or 125
mg for subject having a body weight of no less th@@ kg

First dose reduction | 1.0 mg/kg for subject having a body weight of lg=an 100 kg or 100
mg for subject having a body weight of no less th@@ kg

Second dose reduction 0.75 mg/kg for subject having a body weight of & 100 kg or 75
mg for subject having a body weight of no less th@@ kg

Third dose reduction | 0.5 mg/kg for subject having a body weight of lgem 100 kg or 50
mg for subject having a body weight of no less th@@ kg

* Patients requiring a dose reduction may be redased by 1 dose leved.§., patients reduced to
0.75 mg/kg may only be re-escalated to 1 mg/kgyideml the toxicity does not require study drug
discontinuation and has returned to baseline Grade 1. If the toxicity recurs, re-escalatiofl wi
not be permitted.

[00357] In some embodiments of the methods provided hette#nADC dose in the first
regimen is the starting dose before any dose remtuct dose modification based on peripheral
neuropathy. In some embodiments, such ADC do#eifirst regimen and the starting dose is
1.25 mg/kg for subject having a body weight of lgm 100 kg or 125 mg for subject having a
body weight of no less than 100 kg.

[00358] As is clear from the description and Table 7 anbl& & above, in some embodiments
of the methods provided herein, if the second regims administered for the first time in (k), the
second regimen can be identical to the first regiml@ some embodiments of the methods

provided herein, the second regimen in (k) cardbatical to the first regimen when the second
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regimen is administered for the first time or hasmadministered one or more times in (k). In
some embodiments of the methods provided hereiheiSecond regimen has been administered
once in (k) and the subject has a body weightsx than 100 kg, the ADC dose in the second
regimen is lowered to about 1.0 mg/kg of the sutgdmdy weight. In some embodiments of
the methods provided herein, if the second regihsenbeen administered once in (k) and the
subject has a body weight of no less than 100HggADC dose in the second regimen is lowered
to about 100 mg to the subject. In some embodisneinthe methods provided herein, if the
second regimen has been administered twice imn(}t@e subject has a body weight of less than
100 kg, the ADC dose in the second regimen is ledéo about 0.75 mg/kg of the subject’s
body weight. In some embodiments of the methodsiged herein, if the second regimen has
been administered twice in (k) and the subjectahlbsdy weight of no less than 100 kg, the

ADC dose in the second regimen is lowered to aBbung to the subject. In some
embodiments of the methods provided herein, isgmond regimen has been administered three
times in (k) and the subject has a body weighes$ than 100 kg, the ADC dose in the second
regimen is lowered to about 0.5 mg/kg of the sutgdmdy weight. In some embodiments of
the methods provided herein, if the second regiheanbeen administered three times in (k) and
the subject has a body weight of no less than §0éhle ADC dose in the second regimen is
lowered to about 50 mg to the subject.

[00359] The disclosure provides that requiring a dose rieoluenay be re-escalated by 1 dose
level according to Table &.0., patients reduced to 0.75 mg/kg may only be redatad to 1
mg/kg) if the peripheral neuropathy does not regjatudy drug discontinuation and the
peripheral neuropathy has returned to baselire@rade 1. Accordingly, in some embodiments
of the methods provided herein, the ADC dose irsteond regimen is increased by an amount
of about 0.25 mg/kg for the subject having a boayght of less than 100 kg or increased by an
amount of about 25 mg for the subject having a beeight of no less than 100 kg, if (1) the
administration of the ADC has not been discontinpeamanently, (2) the ADC dose in the
second regimen is lower than the ADC dose in ttst fegimen, and (3) the peripheral
neuropathy has returned to no more than Gradeicifgally, in some embodiments of the
methods provided herein, the ADC dose in the secegithen is increased from 0.5 mg/ml to
0.75 mg/ml for the subject having a body weighlests than 100 kg or increased 50 mg to 75 mg
for the subject having a body weight of no les®1th@0 kg, if (1) the administration of the ADC
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has not been discontinued permanently, (2) the AD€& in the second regimen is lower than
the ADC dose in the first regimen, and (3) the gegral neuropathy has returned to no more
than Grade 1. In some embodiments of the methansded herein, the ADC dose in the
second regimen is increased from 0.75 mg/ml to Anhipr the subject having a body weight of
less than 100 kg or increased 75 mg to 100 mdhfostibject having a body weight of no less
than 100 kg, if (1) the administration of the AD&smot been discontinued permanently, (2) the
ADC dose in the second regimen is lower than th&€AIDse in the first regimen, and (3) the
peripheral neuropathy has returned to no more @rade 1. In some embodiments of the
methods provided herein, the ADC dose in the secegithen is increased from 1 mg/ml to 1.25
mg/ml for the subject having a body weight of lésmn 100 kg or increased 100 mg to 125 mg
for the subject having a body weight of no less1th@0 kg, if (1) the administration of the ADC
has not been discontinued permanently, (2) the AD€& in the second regimen is lower than
the ADC dose in the first regimen, and (3) the geeral neuropathy has returned to no more
than Grade 1.

[00360] The disclosure provides that the peripheral neulgpancluding peripheral motor
neuropathy, peripheral sensory neuropathy, an@plperal sensorimotor neuropathy, in the
methods provided herein, can be determined atwsifrequencies and intervals according to the
need of the methods and/or the practice of thelartome embodiments of the methods
provided herein, the peripheral neuropathy is aetexd daily. In some embodiments of the
methods provided herein, the peripheral neuropiatigtermined once every two days, once
every three days, once every four days, or oncey/dive days, once every six days. In some
embodiments of the methods provided herein, thiplperal neuropathy is determined weekly,
bi-weekly, once every three weeks, or once evany Weeks. In some embodiments of the
methods provided herein, the peripheral neuropiatdgtermined monthly, once every two
months, or once every three months. In some emimds of the methods provided herein, the
peripheral sensory neuropathy is determined dailysome embodiments of the methods
provided herein, the peripheral sensory neuropiatdgtermined once every two days, once
every three days, once every four days, or oncey/dive days, once every six days. In some
embodiments of the methods provided herein, thiplperal sensory neuropathy is determined
weekly, bi-weekly, once every three weeks, or aagry four weeks. In some embodiments of

the methods provided herein, the peripheral senseuyopathy is determined monthly, once
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every two months, or once every three months.ofnesembodiments of the methods provided
herein, the peripheral motor neuropathy is deteechiaily. In some embodiments of the
methods provided herein, the peripheral motor n@atioy is determined once every two days,
once every three days, once every four days, a exery five days, once every six days. In
some embodiments of the methods provided heresrpehipheral motor neuropathy is
determined weekly, bi-weekly, once every three week once every four weeks. In some
embodiments of the methods provided herein, thiplperal motor neuropathy is determined
monthly, once every two months, or once every timeaths. In some embodiments of the
methods provided herein, the peripheral sensorimm@aropathy is determined daily. In some
embodiments of the methods provided herein, thiplperal sensorimotor neuropathy is
determined once every two days, once every thrgg dace every four days, or once every five
days, once every six days. In some embodimerttseainethods provided herein, the peripheral
sensorimotor neuropathy is determined weekly, lekle once every three weeks, or once
every four weeks. In some embodiments of the nustipoovided herein, the peripheral
sensorimotor neuropathy is determined monthly, @vesy two months, or once every three
months.

5.2.4 Methods of Treatment Including Dose ModificationsBed on Skin Reaction

[00361] The disclosure also provides that the ADC dose atered for treating the cancer

in the subject can be modified based on otherr@jteor example a skin reaction in the subject.
In some embodiments, the subject treated with thhoas provided herein has a skin reaction.
In some embodiments, the subject treated with thhoas provided herein has one or more skin
reactions. In some embodiments, the subject tiegild the methods provided herein has
maculopapular rash. In some embodiments, the cubgated with the methods provided herein
has pruritus. In some embodiments, the subjeatadewith the methods provided herein has
symmetrical drug-related intertriginous. In som@&ediments, the subject treated with the
methods provided herein has flexural exanthema (BER In some embodiments, the subject
treated with the methods provided herein has bslilermatitis. In some embodiments, the
subject treated with the methods provided heremexdoliative dermatitis. In some
embodiments, the subject treated with the methoolaged herein has dermatitis. In some
embodiments, the subject treated with the methoolaged herein has palmar-plantar

erythrodysesthesia. In some embodiments, the cuibgated with the methods provided herein
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has rash pustula. In some embodiments, the subgated with the methods provided herein
has rash acneiform. In some embodiments, the gubgated with the methods provided herein
has papulopustular rash. In some embodimentsuibject treated with the methods provided
herein has dry skin. In some embodiments, thesstibjeated with the methods provided herein
has any permutation or combination of one or méta@skin reactions selected from the group
consisting of maculopapular rash, pruritus, symioatdrug-related intertriginous, flexural
exanthema (SDRIFE), bullous dermatitis, exfoliath@matitis, palmar-plantar
erythrodysesthesia, rash pustula, rash acneifaapylppustular rash, and dry skin.

[00362] In some embodiments, a skin reaction is used asrifieeia for modifying the ADC
dose in the methods provided herein. In some emisods, one or more skin reactions are used
as the criteria for modifying the ADC dose in thethods provided herein. In some
embodiments, maculopapular rash is used as tleiarfor modifying the ADC dose in the
methods provided herein. In some embodimentsijtpsus used as the criteria for modifying
the ADC dose in the methods provided herein. mesembodiments, symmetrical drug-related
intertriginous is used as the criteria for modityitne ADC dose in the methods provided herein.
In some embodiments, flexural exanthema (SDRIFE}& as the criteria for modifying the
ADC dose in the methods provided herein. In sombagliments, bullous dermatitis is used as
the criteria for modifying the ADC dose in the matl provided herein. In some embodiments,
exfoliative dermatitis is used as the criteriarfordifying the ADC dose in the methods provided
herein. In some embodiments, dermatitis is usetesriteria for modifying the ADC dose in
the methods provided herein. In some embodimeatsjar-plantar erythrodysesthesia is used
as the criteria for modifying the ADC dose in thethods provided herein. In some
embodiments, rash pustula is used as the crit@riamddifying the ADC dose in the methods
provided herein. In some embodiments, rash aomeii® used as the criteria for modifying the
ADC dose in the methods provided herein. In sombagliments, papulopustular rash is used as
the criteria for modifying the ADC dose in the matls provided herein. In some embodiments,
dry skin is used as the criteria for modifying tsieC dose in the methods provided herein. In
some embodiments, any permutation or combinatia@nefor more of the skin reactions
selected from the group consisting of maculopapalsin, pruritus, symmetrical drug-related

intertriginous, SDRIFE, bullous dermatitis, exftN& dermatitis, palmar-plantar
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erythrodysesthesia, rash pustula, rash acneifcapuylppustular rash, and dry skin, are used as

the criteria for modifying the ADC dose in the madk provided herein.

[00363]

Skin reactions, including maculopapular rash, pusrisymmetrical drug-related

intertriginous, SDRIFE, bullous dermatitis, exftiv@ dermatitis, palmar-plantar

erythrodysesthesia, rash pustula, rash acneifcapylppustular rash, and/or dry skin, as the

dose modification criteria can be determined basethe Grade scale as set forth in National

Cancer Institute: Common Terminology Criteria fah&rse Events (CTCAE) version 4.03.
https://evs.nci.nih.gov/ftp1/CTCAE/CTCAE_4.03/CTCAE03_2010-06-
14 QuickReference_5x7.pdf, which is incorporateébg in its entirety by reference.

Accordingly, skin reactions can be categorized geafles indicated in the following Table 9
Table 9: CTCAE Definition and Grading v4.0 for skin reactions

or
Papulopustular
rash

pustules covering
< 10% BSA,
which may or
may not be
associated with
symptoms of
pruritus or
tenderness

pustules covering
10 - 30% BSA,
which may or
may not be
associated with
symptoms of
pruritus or
tenderness;
associated with
psychosocial
impact; limiting
instrumental ADL

pustules covering
>30% BSA, which
may or may not be
associated with
symptoms of pruritug
or tenderness;
limiting self care
ADL; associated with
local superinfection
with oral antibiotics
indicated

pustules
covering any
% BSA, which
may or may
not be
associated with
symptoms of
pruritus or
tenderness and
are associated
with extensive
superinfection
with IV
antibiotics
indicated; life
threatening
consequences

Adverse Even Grade 1 Grade Z Grade < Grade 4 Grade £
Rash Macules/papule | Macules/papule | Macules/papule
maculopapular | covering <10% | covering 10 - covering >30% BSA
BSA with or 30% BSA with or | with or without
without without associated
symptoms €.9., symptoms €.9., symptoms; limiting - -
pruritus, burning, | pruritus, burning, | self care ADL
tightness) tightness);
limiting
instrumental ADL
Rash acneiforr | Papules and/c Papules and/c Papules and/c Papules and/c | Deatt
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Rash pustul:

Localized; loca
intervention
indicated é.9.,
topical antibiotic,
antifungal, or

IV antibiotic,
antifungal, or
antiviral intervention
indicated; radiologic
or operative

antiviral) intervention
indicated
Dry skir Covering < 10% | Covering 1C- Covering >30% BS#
BSA and not 30% BSA and and associated with
associated with | associated with | pruritus; limiting self
erythema or erythema or care ADL
pruritis pruritus; limiting
instrumental ADL
Pruritis Mild or localized; | Intense ol Intense ol
topical widespread,; widespread; constant;
intervention intermittent; skin | limiting self care
indicated changes from ADL or sleep; oral
scratching €.9., corticosteroid or
edema, immunosuppressive
papulation, therapy indicated

excoriations,
lichenification,
oozing/crusts);
oral intervention
indicated,;

limiting
instrumental ADL

ADL.: Activities of daily living
[00364]

example the grade for maculopapular rash, prurdtgimmetrical drug-related intertriginous,

Alternatively, in some embodiments, the grade @i s&actions, including for

SDRIFE, bullous dermatitis, exfoliative dermatifiglmar-plantar erythrodysesthesia, rash
pustula, rash acneiform, papulopustular rash, ambifoskin, is determined according to a scale
in which Grade 1 is mild, Grade 2 is moderate, @rads severe, and Grade 4 is life-threatening.
[00365]
Table 9, in some embodiments, the methods proviéeein further comprises (l) determining a

Based on the skin reaction grade, for example kimersaction grade described in

skin reaction in the subject, and (m) if the sl@aation from (l) is no less than Grade 3,
withholding the administration of the ADC. In c@rt embodiments, the methods provided
herein further comprises (n) waiting for a periodfisient for the skin reaction to reduce to no
more than Grade 1. In some further embodimenespigthods provided herein comprises (0)

determining the skin reaction in the subject, gndf(the skin reaction in (0) is no more than
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Grade 1, administering to the subject a secondn@gicomprising an effective amount of the
ADC, wherein the second regimen comprises an AD&e @égjual to or lower than the first
regimen.

[00366] The disclosure provides that under certain critefisevere adverse events in the
subject, such as skin reactions no less than Graitie administration of the ADC for the cancer
treatment is discontinued permanently. In someaghimbents of the methods provided herein, if
the skin reactions from the method step () ora@yescribed above is no less than Grade 4, the
administration of the ADC is discontinued permahenin certain embodiments, if the skin
reactions is no less than Grade 4, the administrati the ADC is permanently discontinued
regardless any other criteria.

[00367] In other embodiments of the methods provided hereinGrade 3 skin reaction
occurs more than once in the methods, the admatistrof the ADC for the cancer treatment is
discontinued permanently. In other embodimenth@fimethods provided herein, if a Grade 3
skin reaction occurs more than once in the metke () or (0), the administration of the ADC
for the cancer treatment is discontinued permayeriti some embodiments of the methods
provided herein, if the Grade 3 skin reaction reesdn the method step (I) or (0), the
administration of the ADC is discontinued permahenin some embodiments of the methods
provided herein, if the Grade 3 skin reaction remsdn the methods, the administration of the
ADC is discontinued permanently. In certain embughts, if a Grade 3 skin reaction occurs
more than once, the administration of the ADC isr@nently discontinued regardless any other
criteria.

[00368] The disclosure provides that the method stepshfodbse modification based on the
criteria of skin reactions can be iterated. Tleeldisure further provides that the method steps
for the dose modification based on the criterialah reactions can be iterated according to the
rules set forth and provided herein. In some enmbedts of the methods provided herein, the
method steps (a), (1), (m), (n), (0), and (p) canrdpeated, which are (a) administering to the
subject a first regimen comprising an effective antaf an ADC, (I) determining a skin

reaction in the subject, (m) if the skin reactioonf (I) is no less than Grade 3, withholding the
administration of the ADC, (n) waiting for a perisdfficient for the skin reaction to reduce to
no more than Grade 1, (0) determining the skinti@aén the subject, and (p) if the skin reaction

in (0) is no more than Grade 1, administering sogtibject a second regimen comprising an
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effective amount of the ADC, wherein the secondmeg comprises an ADC dose equal to or
lower than the first regimen. In some embodimentsie methods provided herein, the method
steps (a), (1), (m), (0), and (p) can be repeatdiich are (a) administering to the subject a first
regimen comprising an effective amount of an AOTdétermining a skin reaction in the
subject, (m) if the skin reaction from (1) is n@$ethan Grade 3, withholding the administration
of the ADC, (0) determining the skin reaction il gubject, and (p) if the skin reaction in (0) is
no more than Grade 1, administering to the sulgjesgticond regimen comprising an effective
amount of the ADC, wherein the second regimen c@apran ADC dose equal to or lower than
the first regimen. In some embodiments of the westprovided herein, the method steps (1),
(m), (n), (0), and (p) can be repeated, which Br@etermining a skin reaction in the subject, (m)
if the skin reaction from (I) is no less than Gr&jevithholding the administration of the ADC,
(n) waiting for a period sufficient for the skinaion to reduce to no more than Grade 1, (0)
determining the skin reaction in the subject, gndf(the skin reaction in (0) is no more than
Grade 1, administering to the subject a secondn@gicomprising an effective amount of the
ADC, wherein the second regimen comprises an ADg& @dgjual to or lower than the first
regimen. In some embodiments of the methods peovicérein, the method steps (1), (m), (0),
and (p) can be repeated, which are () determiaisgin reaction in the subject, (m) if the skin
reaction from (l) is no less than Grade 3, withiregdhe administration of the ADC, (0)
determining the skin reaction in the subject, gndf(the skin reaction in (0) is no more than
Grade 1, administering to the subject a secondn@gicomprising an effective amount of the
ADC, wherein the second regimen comprises an ADg& @égjual to or lower than the first
regimen.

[00369] In some embodiments of the methods provided hetteintime period sufficient for
the skin reaction to reduce to no more than Graidello 10 days. In some embodiments of the
methods provided herein, the time period sufficienthe skin reaction to reduce to no more
than Grade 1 is 1 to 10 weeks. In some embodintéritee methods provided herein, the time
period sufficient for the skin reaction to reducenb more than Grade 1 is 1 to 4 months. In
some embodiments of the methods provided heregrtjrtie period sufficient for the skin
reaction to reduce to no more than Grade 1 is 1 tagome embodiments of the methods
provided herein, the time period sufficient for #lén reaction to reduce to no more than Grade

1is 2 days. In some embodiments of the methoalgged herein, the time period sufficient for
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the skin reaction to reduce to no more than Grage31days. In some embodiments of the
methods provided herein, the time period sufficienthe skin reaction to reduce to no more
than Grade 1 is 4 days. In some embodiments ah#tbods provided herein, the time period
sufficient for the skin reaction to reduce to norenthan Grade 1 is 5 days. In some
embodiments of the methods provided herein, the period sufficient for the skin reaction to
reduce to no more than Grade 1 is 6 days. In santediments of the methods provided herein,
the time period sufficient for the skin reactionréaluce to no more than Grade 1 is 7 days. In
some embodiments of the methods provided heregrtjrtie period sufficient for the skin
reaction to reduce to no more than Grade 1 is 8.daysome embodiments of the methods
provided herein, the time period sufficient for #ién reaction to reduce to no more than Grade
1is 9 days. In some embodiments of the methoalgged herein, the time period sufficient for
the skin reaction to reduce to no more than Gragel® days. In some embodiments of the
methods provided herein, the time period sufficienthe skin reaction to reduce to no more
than Grade 1 is 1 week. In some embodiments ainéthods provided herein, the time period
sufficient for the skin reaction to reduce to norenthan Grade 1 is 2 weeks. In some
embodiments of the methods provided herein, the period sufficient for the skin reaction to
reduce to no more than Grade 1 is 3 weeks. In sanimdiments of the methods provided
herein, the time period sufficient for the skina#an to reduce to no more than Grade 1 is 4
weeks. In some embodiments of the methods prowndeein, the time period sufficient for the
skin reaction to reduce to no more than GradeSlweeks. In some embodiments of the
methods provided herein, the time period sufficienthe skin reaction to reduce to no more
than Grade 1 is 6 weeks. In some embodimentseamnithods provided herein, the time period
sufficient for the skin reaction to reduce to norenthan Grade 1 is 7 weeks. In some
embodiments of the methods provided herein, the period sufficient for the skin reaction to
reduce to no more than Grade 1 is 8 weeks. In sontmdiments of the methods provided
herein, the time period sufficient for the skina&an to reduce to no more than Grade 1is 1
month. In some embodiments of the methods providedin, the time period sufficient for the
skin reaction to reduce to no more than Grade2Inmnths. In some embodiments of the
methods provided herein, the time period sufficienthe skin reaction to reduce to no more
than Grade 1 is 3 months. In some embodimentseofethods provided herein, the time period

sufficient for the skin reaction to reduce to norenthan Grade 1 is 4 months.
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[00370] The disclosure provides that the modified dosedsgpend on the number of times the
condition for the administration of the second megn based on the criteria of skin reactions
have been satisfied. As such, in some embodimér@snethods further comprises determining
the number of times the condition for the admiistn of the second regimen based on the
criteria of skin reactions have been satisfiede @isclosure provides that the ADC dose can be
modified according to the scheme described in Tablbelow:

Table 10: dose modification schemes for the methogsovided herein based on skin reactiorts

Grade 12 Grade 2 Grade 3 Grade 4
Continue at | Continue at Withhold until Grade< 1 or has returned to | Discontinue
same dose | same dose baseline, then resume treatment at the samdreatment
level level. dose level or consider dose reduction by 1

dose level

Discontinue treatment for recurrent Grade 3
skin reactions$

1 Seee.g. Rosenberg JE, et al. J Clin Oncol. 2019; 37:258@2Rosenberg JE, et al. J Clin Oncol.
2019; 37:2592-2600 (Protocol), both of which aresbg incorporated in their entireties by
reference.

2Mild rash related to ADC treatment can be treat@dgilocal supportive care as needed. Topical
corticosteroids have been used along with antifmistes for pruritus as needed.

3 Grade 3 rash that is not limiting self-care atig of daily living or associated with infection
requiring systemic antibiotics does not requiratimeent interruption, provided symptoms are not
severe and can be managed with supportive treatment

[00371] In some embodiments, the dose reduction or motificaeferenced to in the Table
10 above and the paragraphs related to skin reaabiove and below, are set forth in Table 8
above.

[00372] In some embodiments of the methods provided hettenADC dose in the first
regimen is the starting dose before any dose rigtuot dose modification based on skin
reactions. Based on Table 8, in some embodimsats, ADC dose in the first regimen and the
starting dose is 1.25 mg/kg for subject having dybwmeight of less than 100 kg or 125 mg for
subject having a body weight of no less than 1Q0 kg

[00373] Asiis clear from the description and Table 10 aall@ 8 above, in some

embodiments of the methods provided herein, iSeond regimen is administered for the first
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time in (p), the second regimen can be identic#hédfirst regimen. In some embodiments of
the methods provided herein, the second regimép)ican be identical to the first regimen when
the second regimen is administered for the firsetor has been administered one or more times
in (p). In some embodiments of the methods praVviterein, if the second regimen has been
administered one or more times in (p) and the stlbj@s a body weight of less than 100 kg, the
ADC dose in the second regimen is lowered to abhdumg/kg of the subject’s body weight. In
some embodiments of the methods provided hereiheiSecond regimen has been administered
one or more times in (p) and the subject has a badght of no less than 100 kg, the ADC dose
in the second regimen is lowered to about 100 mbeaaubject. In some embodiments of the
methods provided herein, if the second regimerbeas administered two or more times in (p)
and the subject has a body weight of less thark@iDthe ADC dose in the second regimen is
lowered to about 0.75 mg/kg of the subject’s bodyght. In some embodiments of the methods
provided herein, if the second regimen has beerrashered two or more times in (p) and the
subject has a body weight of no less than 100HegADC dose in the second regimen is lowered
to about 75 mg to the subject. In some embodimaritse methods provided herein, if the
second regimen has been administered three ortmmes in (p) and the subject has a body
weight of less than 100 kg, the ADC dose in th@sdaegimen is lowered to about 0.5 mg/kg

of the subject’s body weight. In some embodimehthie methods provided herein, if the
second regimen has been administered three ortmmes in (p) and the subject has a body
weight of no less than 100 kg, the ADC dose instaeond regimen is lowered to about 50 mg to
the subject.

[00374] Alternatively, according to Table 10 and Table &ah in some embodiments of the
methods provided herein and based on the crités&io reactions, if the subject has a body
weight of less than 100 kg, the ADC dose in the@sdaegimen is about 1.0 mg/kg of the
subject’s body weight. In some embodiments oftle¢hods provided herein and based on the
criteria of skin reactions, if the subject has dyweight of no less than 100 kg, the ADC dose

in the second regimen is about 100 mg to the stibjacsome embodiments of the methods
provided herein and based on the criteria of skactions, if the subject has a body weight of
less than 100 kg, the ADC dose in the second ragimabout 1.0 mg/kg of the subject’s body
weight when the second regimen is administereth#®first time or has been administered one

or more times. In some embodiments of the metpoalgded herein and based on the criteria of
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skin reactions, if the subject has a body weightafess than 100 kg, the ADC dose in the
second regimen is about 100 mg to the subject wheesecond regimen is administered for the
first time or has been administered one or moregimn some embodiments of the methods
provided herein, if the second regimen has beerrastered one or more times in (p) and the
subject has a body weight of less than 100 kgAD€ dose in the second regimen is lowered to
about 0.75 mg/kg of the subject’'s body weight.sdme embodiments of the methods provided
herein, if the second regimen has been administaredr more times in (p) and the subject has
a body weight of no less than 100 kg, the ADC dogke second regimen is lowered to about
75 mg to the subject. In some embodiments of tetaus provided herein, if the second
regimen has been administered two or more timgs)iand the subject has a body weight of less
than 100 kg, the ADC dose in the second regimémwsred to about 0.5 mg/kg of the subject’s
body weight. In some embodiments of the methodsiged herein, if the second regimen has
been administered two or more times in (p) andstligect has a body weight of no less than 100
kg, the ADC dose in the second regimen is lowepeabbut 50 mg to the subject.

[00375] The disclosure provides that requiring a dose rieoluenay be re-escalated by 1 dose
level according to Table &.§., patients reduced to 0.75 mg/kg may only be redated to 1
mg/kg) if the skin reaction does not require stddyg discontinuation and the skin reaction has
returned to baseline erGrade 1. Accordingly, in some embodiments ofrtfe¢hods provided
herein, the ADC dose in the second regimen is asaé by an amount of about 0.25 mg/kg for
the subject having a body weight of less than 1@0rkincreased by an amount of about 25 mg
for the subject having a body weight of no les1th@0 kg, if (1) the administration of the ADC
has not been discontinued permanently, (2) the AID€2 in the second regimen is lower than
the ADC dose in the first regimen, and (3) the skimction has returned to no more than Grade
1. Specifically, in some embodiments of the methvided herein, the ADC dose in the
second regimen is increased from 0.5 mg/ml to @bl for the subject having a body weight
of less than 100 kg or increased 50 mg to 75 mgh®subject having a body weight of no less
than 100 kg, if (1) the administration of the AD&shmot been discontinued permanently, (2) the
ADC dose in the second regimen is lower than th&€AIDse in the first regimen, and (3) the
skin reaction has returned to no more than Grade $ome embodiments of the methods
provided herein, the ADC dose in the second regiméncreased from 0.75 mg/ml to 1 mg/ml

for the subject having a body weight of less th@@ kg or increased 75 mg to 100 mg for the
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subject having a body weight of no less than 1Q0fK@) the administration of the ADC has not
been discontinued permanently, (2) the ADC dogskersecond regimen is lower than the ADC
dose in the first regimen, and (3) the skin reachias returned to no more than Grade 1. In
some embodiments of the methods provided hereerADC dose in the second regimen is
increased from 1 mg/ml to 1.25 mg/ml for the subfeving a body weight of less than 100 kg
or increased 100 mg to 125 mg for the subject ltpaibody weight of no less than 100 kg, if (1)
the administration of the ADC has not been disca@d permanently, (2) the ADC dose in the
second regimen is lower than the ADC dose in tts¢ fegimen, and (3) the skin reaction has
returned to no more than Grade 1.

[00376] The disclosure provides that the skin reactionugiog maculopapular rash, pruritus,
symmetrical drug-related intertriginous, flexurahathema (SDRIFE), bullous dermatitis,
exfoliative dermatitis, palmar-plantar erythrodytbesia, rash pustula, rash acneiform,
papulopustular rash, and/or dry skin, in the methmdvided herein, can be determined at
various frequencies and intervals according tonted of the methods and/or the practice of the
art. In some embodiments of the methods providedih, the skin reaction is determined daily.
In some embodiments of the methods provided hettegnskin reaction is determined once every
two days, once every three days, once every foys, aa once every five days, once every six
days. In some embodiments of the methods proviéeein, the skin reaction is determined
weekly, bi-weekly, once every three weeks, or angery four weeks. In some embodiments of
the methods provided herein, the skin reactioretertnined monthly, once every two months, or
once every three months.

[00377] In some embodiments of the methods provided heaeiynpne or more of the

specific skin reactions including for example, mapapular rash, pruritus, symmetrical drug-
related intertriginous, flexural exanthema (SDRIA&)Ious dermatitis, exfoliative dermatitis,
palmar-plantar erythrodysesthesia, rash pustusa, aaneiform, papulopustular rash, and/or dry
skin, are determined daily. In some embodimente®imethods provided herein, any one or
more of the specific skin reactions including faample, maculopapular rash, pruritus,
symmetrical drug-related intertriginous, flexurahathema (SDRIFE), bullous dermatitis,
exfoliative dermatitis, palmar-plantar erythrodytbesia, rash pustula, rash acneiform,
papulopustular rash, and/or dry skin, are deterchoreee every two days, once every three days,

once every four days, or once every five days, @vesy six days. In some embodiments of the
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methods provided herein, any one or more of theiBpakin reactions including for example,
maculopapular rash, pruritus, symmetrical drugteelantertriginous, flexural exanthema
(SDRIFE), bullous dermatitis, exfoliative dermatjtpalmar-plantar erythrodysesthesia, rash
pustula, rash acneiform, papulopustular rash, amttoskin, are determined weekly, bi-weekly,
once every three weeks, or once every four werkksome embodiments of the methods
provided herein, any one or more of the specifin séactions including for example,
maculopapular rash, pruritus, symmetrical drugteelantertriginous, flexural exanthema
(SDRIFE), bullous dermatitis, exfoliative dermatjtpalmar-plantar erythrodysesthesia, rash
pustula, rash acneiform, papulopustular rash, amitjoskin, are determined monthly, once
every two months, or once every three months.

5.2.5 Methods of Treatment Including Dose ModificationsBd on Non-

hematologic Toxicity

[00378] The disclosure also provides that the ADC dose aidtered for treating the cancer

in the subject can be modified based on otherr@jtéor example non-hematologic toxicity in

the subject. In some embodiments, the subjedietiasith the methods provided herein has
non-hematologic toxicity. In some embodiments,dhbject treated with the methods provided
herein has one or more non-hematologic toxicitiassome embodiments, the subject treated
with the methods provided herein has dysgeusiaome embodiments, the subject treated with
the methods provided herein has anorexia. In ssmi@mdiments, the subject treated with the
methods provided herein has loss of appetite.otmesembodiments, the subject treated with the
methods provided herein has an ocular disordesoine embodiments, the subject treated with
the methods provided herein has punctate keratitisome embodiments, the subject treated
with the methods provided herein has keratitissdme embodiments, the subject treated with
the methods provided herein has keratopathy. nmesembodiments, the subject treated with the
methods provided herein has limbal stem cell deficy. In some embodiments, the subject
treated with the methods provided herein has dey ¢y some embodiments, the subject treated
with the methods provided herein has blurred visisnsome embodiments, the subject treated
with the methods provided herein has any permutairccombination of one or more of the non-
hematologic toxicities selected from the group cstitgy of dysgeusia, anorexia, loss of appetite,
and ocular disorder. In some embodiments, theestibjeated with the methods provided herein

has any permutation or combination of one or métaenon-hematologic toxicities selected
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from the group consisting of dysgeusia, anorexiss bf appetite, punctate keratitis, keratitis,
keratopathy, limbal stem cell deficiency, dry eged blurred vision.

[00379] In some embodiments, non-hematologic toxicity isduas the criteria for modifying
the ADC dose in the methods provided herein. mesembodiments, one or more non-
hematologic toxicities are used as the criterianfiodifying the ADC dose in the methods
provided herein. In some embodiments, dysgeusiaad as the criteria for modifying the ADC
dose in the methods provided herein. In some emisrds, anorexia is used as the criteria for
modifying the ADC dose in the methods provided imerén some embodiments, loss of appetite
is used as the criteria for modifying the ADC doséhe methods provided herein. In some
embodiments, an ocular disorder is used as therieriior modifying the ADC dose in the
methods provided herein. In some embodiments,tptekeratitis is used as the criteria for
modifying the ADC dose in the methods provided imerén some embodiments, keratitis is
used as the criteria for modifying the ADC doséhie methods provided herein. In some
embodiments, keratopathy is used as the criterim@wlifying the ADC dose in the methods
provided herein. In some embodiments, limbal stethdeficiency is used as the criteria for
modifying the ADC dose in the methods provided imerén some embodiments, dry eye is used
as the criteria for modifying the ADC dose in thethods provided herein. In some
embodiments, blurred vision is used as the criferianodifying the ADC dose in the methods
provided herein. In some embodiments, any permontatr combination of one or more of the
non-hematologic toxicities selected from the groapsisting of dysgeusia, anorexia, loss of
appetite, and ocular disorder are used as theiarftg modifying the ADC dose in the methods
provided herein. In some embodiments, any permontatr combination of one or more of the
non-hematologic toxicities selected from the groapsisting of dysgeusia, anorexia, loss of
appetite, punctate keratitis, keratitis, keratopalimbal stem cell deficiency, dry eye, and
blurred vision are used as the criteria for modidythe ADC dose in the methods provided
herein.

[00380] As s clear from the above description, in some @hitbents, the non-hematologic
toxicity includes, for example but not limited tbysgeusia, anorexia, loss of appetite, and ocular
disorder. In some embodiments, the ocular disqlicereye disorder) includes, for example but
not limited to, punctate keratitis, keratitis, keq@athy, limbal stem cell deficiency, dry eye, and

blurred vision. Accordingly, in certain embodimgnhe non-hematologic toxicity includes, for
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example but not limited to, dysgeusia, anorexiss lof appetite, punctate keratitis, keratitis,

keratopathy, limbal stem cell deficiency, dry eged blurred vision. The non-hematologic

toxicity including dysgeusia, anorexia, loss of ejife, and ocular disorder (i.e. eye disorder

such as punctate keratitis, keratitis, keratopdtimpal stem cell deficiency, dry eye, and blurred

vision), as the dose modification criteria can btednined based on the Grade scale as set forth

in National Cancer Institute: Common Terminologyté&ria for Adverse Events (CTCAE)
version 4.03. https://evs.nci.nih.gov/ftpl/CTCAECAE_4.03/CTCAE_4.03_2010-06-

14 QuickReference_5x7.pdf, which is incorporatectby in its entirety by reference. In some

specific embodiments, the Grade for non-hematoltmiity is determined as set forth in the

following Table 11

Table 11: CTCAE Definition and Grading v4.0 for different kinds of Non-Hematologic Toxicity

Non- Grade 1 Grade 2 Grade 3 Grade 4 Grade §
Hematologic
Toxicity
(Adverse
Event)
Dysgeusi Altered taste bu | Altered taste witt
no change in diet| change in diet;
noxious or N/A N/A N/A
unpleasant taste;
loss of taste
Anorexiz Loss of appetitt | Oral intake Associated witt Life- Deatt
without alteration | altered without | significant weight threatening
in eating habits | significant weight| loss or malnutrition; | consequences;
loss or tube feeding or TPN | urgent
malnutrition; oral | indicated intervention
nutritional indicated
supplements
indicated
dry eye Asymptomatic; | Symptomatic Decrease in visu:
clinical or multiple agents | acuity (<20/40);
diagnostic indicated,; limiting self care
observations limiting ADL
only; mild instrumental ADL - -
symptoms
relieved by
lubricants
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blurred vision

Intervention no

Symptomatic;

Limiting self care

indicated limiting ADL

instrumental )
ADL

keratitis - Symptomatic; Decline in vision Perforation or
medical (worse than 20/40 | blindness
intervention but better than (20/200 or
indicated é.9., 20/200); limiting worse) in the
topical agents); | self care ADL affected eye
limiting
instrumental
ADL

ADL: Activities of daily living; TPN: total pareetal nutrition
[00381]
for example the grade for dysgeusia, anorexia,dbsppetite, ocular disorder, punctate keratitis,

Alternatively, in some embodiments, the grade af-hematologic toxicity, including

keratitis, keratopathy, limbal stem cell deficiendyy eye, and/or blurred vision, is determined
according to a scale in which Grade 1 is mild, @rads moderate, Grade 3 is severe, and Grade
4 is life-threatening.

[00382]

is dysgeusia. In some embodiments of the methamsded herein, the non-hematologic

In some embodiments of the methods provided hetfegmon-hematologic toxicity

toxicity is anorexia. In some embodiments of trethnds provided herein, the non-hematologic
toxicity is loss of appetite. In some embodimeftthe methods provided herein, the non-
hematologic toxicity is ocular disorder. In sonmeb®diments of the methods provided herein,
the non-hematologic toxicity is punctate keratitis.some embodiments of the methods
provided herein, the non-hematologic toxicity isdteis. In some embodiments of the methods
provided herein, the non-hematologic toxicity isdkepathy. In some embodiments of the
methods provided herein, the non-hematologic toxisilimbal stem cell deficiency. In some
embodiments of the methods provided herein, thehsmnatologic toxicity is dry eye. In some
embodiments of the methods provided herein, theh@mnatologic toxicity is blurred vision.
[00383]
toxicity grade described in Table 11, in some ennedts, the methods provided herein further

Based on the non-hematologic toxicity grade, famegle the non-hematologic
comprises (q) determining non-hematologic toxiaityhe subject, and (s) if the non-

hematologic toxicity from (q) is no less than Gr&gjevithholding the administration of the

ADC. In certain embodiments, the methods provildexckin further comprises (t) waiting for a
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period sufficient for the non-hematologic toxicityreduce to no more than Grade 1. In some
further embodiments, the methods provided herempses (u) determining the non-
hematologic toxicity in the subject, and (v) if then-hematologic toxicity in (u) is no more than
Grade 1, administering to the subject a secondn@gicomprising an effective amount of the
ADC, wherein the second regimen comprises an ADg& @dgjual to or lower than the first
regimen.

[00384] The disclosure provides that under certain critefisevere adverse events in the
subject, such as non-hematologic toxicity no leas tGrade 4, the administration of the ADC
for the cancer treatment is discontinued permayeritl some embodiments of the methods
provided herein, if the non-hematologic toxicitgin the method step (q) or (u) as described
above is no less than Grade 4, the administratioinecADC is discontinued permanently. In
certain embodiments, if the non-hematologic toyigtno less than Grade 4, the administration
of the ADC is permanently discontinued regardlessaher criteria.

[00385] The disclosure provides that the method stepshfodbse modification based on the
criteria of non-hematologic toxicity can be itexhteThe disclosure further provides that the
method steps for the dose modification based owgritexia of non-hematologic toxicity can be
iterated according to the rules set forth and glediherein. In some embodiments of the
methods provided herein, the method steps (a)(€)(t), (u) and (v) can be repeated, which are
(a) administering to the subject a first regqimempasing an effective amount of an ADC, (q)
determining non-hematologic toxicity in the subjés) if the non-hematologic toxicity from (q)
is no less than Grade 3, withholding the adminiistneof the ADC, (t) waiting for a period
sufficient for the non-hematologic toxicity to rezuto no more than Grade 1, (u) determining
the non-hematologic toxicity in the subject, anfli{¥he non-hematologic toxicity in (u) is no
more than Grade 1, administering to the subjeetcarsd regimen comprising an effective
amount of the ADC, wherein the second regimen c@apran ADC dose equal to or lower than
the first regimen. In some embodiments of the wwddlprovided herein, the method steps (a),
(@), (s), (u) and (v) can be repeated, which aradaninistering to the subject a first regimen
comprising an effective amount of an ADC, (q) deti®ing non-hematologic toxicity in the
subject, (s) if the non-hematologic toxicity frog) {s no less than Grade 3, withholding the
administration of the ADC, (u) determining the negmatologic toxicity in the subject, and (v)

if the non-hematologic toxicity in (u) is no moteah Grade 1, administering to the subject a
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second regimen comprising an effective amount®BC, wherein the second regimen
comprises an ADC dose equal to or lower than tis¢ iegimen. In some embodiments of the
methods provided herein, the method steps (q)(t{sju) and (v) can be repeated, which are (q)
determining non-hematologic toxicity in the subjés) if the non-hematologic toxicity from (q)

is no less than Grade 3, withholding the adminiistneof the ADC, (t) waiting for a period
sufficient for the non-hematologic toxicity to rezuto no more than Grade 1, (u) determining
the non-hematologic toxicity in the subject, anfli{the non-hematologic toxicity in (u) is no
more than Grade 1, administering to the subjeecarsd regimen comprising an effective
amount of the ADC, wherein the second regimen c@apran ADC dose equal to or lower than
the first regimen. In some embodiments of the wdtiprovided herein, the method steps (q),
(s), (u) and (v) can be repeated, which are (¢grdghing non-hematologic toxicity in the
subject, (s) if the non-hematologic toxicity frog) {s no less than Grade 3, withholding the
administration of the ADC, (u) determining the negmatologic toxicity in the subject, and (v)

if the non-hematologic toxicity in (u) is no moteah Grade 1, administering to the subject a
second regimen comprising an effective amount ®&BC, wherein the second regimen
comprises an ADC dose equal to or lower than tisé fegimen.

[00386] In some embodiments of the methods provided hettentime period sufficient for

the non-hematologic toxicity to reduce to no mévantGrade 1 is 1 to 10 days. In some
embodiments of the methods provided herein, the period sufficient for the non-hematologic
toxicity to reduce to no more than Grade 1 is 1Qaveeks. In some embodiments of the
methods provided herein, the time period sufficienthe non-hematologic toxicity to reduce to
no more than Grade 1 is 1 to 4 months. In someodmients of the methods provided herein,
the time period sufficient for the non-hematoloigiricity to reduce to no more than Grade 1is 1
day. In some embodiments of the methods provi@eeih, the time period sufficient for the
non-hematologic toxicity to reduce to no more tlkaade 1 is 2 days. In some embodiments of
the methods provided herein, the time period sefficfor the non-hematologic toxicity to

reduce to no more than Grade 1 is 3 days. In sant®diments of the methods provided herein,
the time period sufficient for the non-hematologixicity to reduce to no more than Grade 1 is 4
days. In some embodiments of the methods proviéeein, the time period sufficient for the
non-hematologic toxicity to reduce to no more taade 1 is 5 days. In some embodiments of

the methods provided herein, the time period sefficfor the non-hematologic toxicity to
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reduce to no more than Grade 1 is 6 days. In sant®diments of the methods provided herein,
the time period sufficient for the non-hematoloigiricity to reduce to no more than Grade 1is 7
days. In some embodiments of the methods proviéeein, the time period sufficient for the
non-hematologic toxicity to reduce to no more taade 1 is 8 days. In some embodiments of
the methods provided herein, the time period sefficfor the non-hematologic toxicity to

reduce to no more than Grade 1 is 9 days. In sant®diments of the methods provided herein,
the time period sufficient for the non-hematoloigiricity to reduce to no more than Grade 1 is
10 days. In some embodiments of the methods pedvigrein, the time period sufficient for the
non-hematologic toxicity to reduce to no more tlaade 1 is 1 week. In some embodiments of
the methods provided herein, the time period siefficfor the non-hematologic toxicity to

reduce to no more than Grade 1 is 2 weeks. In sonmdiments of the methods provided
herein, the time period sufficient for the non-héotagic toxicity to reduce to no more than
Grade 1 is 3 weeks. In some embodiments of thaadstprovided herein, the time period
sufficient for the non-hematologic toxicity to remuto no more than Grade 1 is 4 weeks. In
some embodiments of the methods provided heregrtjrtie period sufficient for the non-
hematologic toxicity to reduce to no more than @rads 5 weeks. In some embodiments of the
methods provided herein, the time period sufficienthe non-hematologic toxicity to reduce to
no more than Grade 1 is 6 weeks. In some embodsnaéthe methods provided herein, the
time period sufficient for the non-hematologic @y to reduce to no more than Grade 1is 7
weeks. In some embodiments of the methods prondeein, the time period sufficient for the
non-hematologic toxicity to reduce to no more tkaade 1 is 8 weeks. In some embodiments
of the methods provided herein, the time periofigaht for the non-hematologic toxicity to
reduce to no more than Grade 1 is 1 month. In semgodiments of the methods provided
herein, the time period sufficient for the non-héotagic toxicity to reduce to no more than
Grade 1 is 2 months. In some embodiments of thads provided herein, the time period
sufficient for the non-hematologic toxicity to remuto no more than Grade 1 is 3 months. In
some embodiments of the methods provided heregrjriie period sufficient for the non-
hematologic toxicity to reduce to no more than @rads 4 months.

[00387] The disclosure provides that the modified dosedsgpend on the number of times the
condition for the administration of the second negim based on the criteria of non-hematologic

toxicity have been satisfied. As such, in some @ithents, the methods further comprises

-108 of 274



determining the number of times the condition fag &dministration of the second regimen

based on the criteria of non-hematologic toxiciéyd been satisfied. The disclosure provides

that the ADC dose can be modified according tosttfeeme described in Table 12 below:
Table 12: dose modification schemes for the methogsovided herein based on non-

hematologic toxicity*

Grade 1 Grade 2 Grade 3 Grade 4
Continue at | Continue at Withhold dose until toxicity i Grade 1 or | Discontinue
same dose | same dose has returned to baseline, then resume treatment
level level. treatment at the same dose level or consider

dose reduction by 1 dose level.

1 Seee.g. Rosenberg JE, et al. J Clin Oncol. 2019; 37:258@2Rosenberg JE, et al. J Clin Oncol.
2019; 37:2592-2600 (Protocol), both of which aresbg incorporated in their entireties by
reference.

[00388] In some embodiments, the dose reduction or motidicaeferenced to in the Table

12 above and the paragraphs related to non-hengatdatixicity above and below, are set forth

in Table 8 above.

[00389] In some embodiments of the methods provided hette#nADC dose in the first
regimen is the starting dose before any dose rgguct dose modification based on non-
hematologic toxicity. Based on Table 8, in somd&edmments, such ADC dose in the first
regimen and the starting dose is 1.25 mg/kg fojemtithaving a body weight of less than 100 kg
or 125 mg for subject having a body weight of r&slthan 100 kg.

[00390] As is clear from the description and Table 12 aall@ 8 above, in some
embodiments of the methods provided herein, iSteond regimen is administered for the first
time in (v), the second regimen can be identicah&ofirst regimen. In some embodiments of
the methods provided herein, the second regimév) ican be identical to the first regimen when
the second regimen is administered for the firsetor has been administered one or more times
in (v). In some embodiments of the methods praviderein, if the second regimen has been
administered one or more times in (v) and the suljas a body weight of less than 100 kg, the
ADC dose in the second regimen is lowered to abhdumg/kg of the subject’s body weight. In
some embodiments of the methods provided hereiheiSecond regimen has been administered
one or more times in (v) and the subject has a boglght of no less than 100 kg, the ADC dose
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in the second regimen is lowered to about 100 mbeaasubject. In some embodiments of the
methods provided herein, if the second regimerbkeas administered two or more times in (v)
and the subject has a body weight of less thark@iDthe ADC dose in the second regimen is
lowered to about 0.75 mg/kg of the subject’s bodyght. In some embodiments of the methods
provided herein, if the second regimen has beenrashered two or more times in (v) and the
subject has a body weight of no less than 100HggADC dose in the second regimen is lowered
to about 75 mg to the subject. In some embodimaritsee methods provided herein, if the
second regimen has been administered three ortmmes in (v) and the subject has a body
weight of less than 100 kg, the ADC dose in the@sdaegimen is lowered to about 0.5 mg/kg

of the subject’s body weight. In some embodimehthie methods provided herein, if the
second regimen has been administered three ortmmes in (v) and the subject has a body
weight of no less than 100 kg, the ADC dose instbeond regimen is lowered to about 50 mg to
the subject.

[00391] Alternatively, according to Table 12 and Table &wah in some embodiments of the
methods provided herein and based on the criténam-hematologic toxicity, if the subject has
a body weight of less than 100 kg, the ADC dosénsecond regimen is about 1.0 mg/kg of the
subject’s body weight in (v). In some embodimenftthe methods provided herein and based
on the criteria of non-hematologic toxicity, if teabject has a body weight of no less than 100
kg, the ADC dose in the second regimen is aboutmi@®o the subject in (v). In some
embodiments of the methods provided herein anddoasé¢he criteria of non-hematologic
toxicity, if the subject has a body weight of Iéisan 100 kg, the ADC dose in the second
regimen is about 1.0 mg/kg of the subject’s bodightewhen the second regimen is
administered for the first time or has been adritenexl one or more times in (v). In some
embodiments of the methods provided herein anddbasé¢he criteria of non-hematologic
toxicity, if the subject has a body weight of nedeéhan 100 kg, the ADC dose in the second
regimen is about 100 mg to the subject when therskregimen is administered for the first

time or has been administered one or more timég)inin some embodiments of the methods
provided herein, if the second regimen has beenraskered one or more times in (v) and the
subject has a body weight of less than 100 kgADE dose in the second regimen is lowered to
about 0.75 mg/kg of the subject’'s body weight.sdme embodiments of the methods provided

herein, if the second regimen has been administaredr more times in (v) and the subject has
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a body weight of no less than 100 kg, the ADC dogke second regimen is lowered to about
75 mg to the subject. In some embodiments of tathaus provided herein, if the second
regimen has been administered two or more timég) iand the subject has a body weight of less
than 100 kg, the ADC dose in the second regimémwisred to about 0.5 mg/kg of the subject’s
body weight. In some embodiments of the methodsiged herein, if the second regimen has
been administered two or more times in (v) andsthiigect has a body weight of no less than 100
kg, the ADC dose in the second regimen is loweoembbut 50 mg to the subject.

[00392] The disclosure provides that requiring a dose rieoluenay be re-escalated by 1 dose
level according to Table &.., patients reduced to 0.75 mg/kg may only be redated to 1
mg/kg) if the non-hematologic toxicity does notuigg study drug discontinuation and the non-
hematologic toxicity has returned to baseline@rade 1. Accordingly, in some embodiments
of the methods provided herein, the ADC dose irstteond regimen is increased by an amount
of about 0.25 mg/kg for the subject having a bo@yght of less than 100 kg or increased by an
amount of about 25 mg for the subject having a beeight of no less than 100 kg, if (1) the
administration of the ADC has not been discontinpeamanently, (2) the ADC dose in the
second regimen is lower than the ADC dose in ttst fegimen, and (3) the non-hematologic
toxicity has returned to no more than Grade 1.cHipally, in some embodiments of the
methods provided herein, the ADC dose in the secegithen is increased from 0.5 mg/ml to
0.75 mg/ml for the subject having a body weighlest than 100 kg or increased 50 mg to 75 mg
for the subject having a body weight of no les®1th@0 kg, if (1) the administration of the ADC
has not been discontinued permanently, (2) the AID€2 in the second regimen is lower than
the ADC dose in the first regimen, and (3) the hematologic toxicity has returned to no more
than Grade 1. In some embodiments of the methalsded herein, the ADC dose in the
second regimen is increased from 0.75 mg/ml to Anhipr the subject having a body weight of
less than 100 kg or increased 75 mg to 100 mghstbject having a body weight of no less
than 100 kg, if (1) the administration of the AD&smot been discontinued permanently, (2) the
ADC dose in the second regimen is lower than th&€AIdse in the first regimen, and (3) the
non-hematologic toxicity has returned to no moamntfsrade 1. In some embodiments of the
methods provided herein, the ADC dose in the secegithen is increased from 1 mg/ml to 1.25
mg/ml for the subject having a body weight of lésmn 100 kg or increased 100 mg to 125 mg
for the subject having a body weight of no lese1th@0 kg, if (1) the administration of the ADC
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has not been discontinued permanently, (2) the AD€& in the second regimen is lower than
the ADC dose in the first regimen, and (3) the hematologic toxicity has returned to no more
than Grade 1.

[00393] The disclosure provides that the non-hematologiiiky, including dysgeusia,
anorexia, loss of appetite, ocular disorder, purdtaratitis, keratitis, keratopathy, limbal stem
cell deficiency, dry eye, and/or blurred visiontl®e methods provided herein, can be determined
at various frequencies and intervals accordingp¢onieed of the methods and/or the practice of
the art. In some embodiments of the methods peaMiterein, the non-hematologic toxicity is
determined daily. In some embodiments of the nuthpyovided herein, the non-hematologic
toxicity is determined once every two days, oncergvthree days, once every four days, or once
every five days, once every six days. In some alimbents of the methods provided herein, the
non-hematologic toxicity is determined weekly, eakly, once every three weeks, or once
every four weeks. In some embodiments of the nustipoovided herein, the non-hematologic
toxicity is determined monthly, once every two nfator once every three months.

5.2.6 Methods of Treatment Including Dose ModificationsBd on Non-

hematologic Toxicity

[00394] The disclosure also provides that the ADC dose atered for treating the cancer

in the subject can be modified based on otherr@jtéor example hematologic toxicity in the
subject. In some embodiments, the subject treaiitdthe methods provided herein has
hematologic toxicity. In some embodiments, thgettitreated with the methods provided
herein has one or more hematologic toxicitiessdme embodiments, the subject treated with
the methods provided herein has anemia. In sonb@@ments, the subject treated with the
methods provided herein has thrombocytopenia.ommesembodiments, the subject treated with
the methods provided herein has neutropenia. nresambodiments, the subject treated with the
methods provided herein has febrile neutropemasome embodiments, the subject treated with
the methods provided herein has any permutati@ombination of one or more of the
hematologic toxicities selected from the group ¢stivgy of anemia, thrombocytopenia,
neutropenia and febrile neutropenia.

[00395] In some embodiments, hematologic toxicity is usetha criteria for modifying the
ADC dose in the methods provided herein. In sombagliments, one or more hematologic

toxicities are used as the criteria for modifyihg ADC dose in the methods provided herein. In
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some embodiments, anemia is used as the criterraddifying the ADC dose in the methods
provided herein. In some embodiments, thrombo@rapis used as the criteria for modifying
the ADC dose in the methods provided herein. mesembodiments, neutropenia is used as the
criteria for modifying the ADC dose in the methgievided herein. In some embodiments,
febrile neutropenia is used as the criteria for ifiyotg the ADC dose in the methods provided
herein. In some embodiments, any permutation orbooation of one or more of the
hematologic toxicities selected from the group ¢stirsy of anemia, thrombocytopenia,
neutropenia and febrile neutropenia are used axitieeia for modifying the ADC dose in the
methods provided herein.

[00396] As is clear from the above description, in some @stithents, the hematologic

toxicity includes, for example but not limited ememia, thrombocytopenia, neutropenia and
febrile neutropenia. The hematologic toxicity,luding anemia, thrombocytopenia, neutropenia
and febrile neutropenia, as the dose modificatitieria can be determined based on the Grade
scale as set forth in National Cancer Institutem@mn Terminology Criteria for Adverse Events
(CTCAE) version 4.03. https://evs.nci.nih.gov/fBILCAE/CTCAE_4.03/CTCAE_4.03_2010-
06-14_QuickReference_5x7.pdf, which is incorpordterkby in its entirety by reference. In
some specific embodiments, the Grade for hematologicity is determined as set forth in the

following Table 13.
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Table 13: CTCAE Definition and Grading v4.0 for different kinds of Hematologic Toxicity

Hematologic Grade 1 Grade 2 Grade 3 Grade 4 Grade
Toxicity (Adverse 5
Event)

Febrile ANC <1000/mm Life- Death
neutropenia with a single threatening

temperature of | consequences;
>38.3 degrees G urgent
(101 degrees F)| intervention
or a sustained indicated
temperature of
>=38 degrees C
(100.4 degrees H
for more than one
hour.

Thrombocytopenia <LLN - <75,000 - 50,000 - <25,000/mn;
75,000/mns; or | 50,000/mns; or | 25,000/mnd; or | or <25.0 x
<LLN - 75.0 x | <75.0-50.0 x | <50.0 - 25.0 x 10°/L

1¢° /L 1¢° /L 10° /L
Anemia Hemoglobin | Hgb <10.0 - 8.0 Hgb <8.0 g/dL; | Life-
(Hgb) <LLN - | g/dL; <6.2 - 4.9| <4.9 mmol/L; threatening
10.0 g/dL; mmol/L; <100 -| <80 g/L; consequences; . .-
<LLN - 6.2 80g/L transfusion urgent
mmol/L; <LLN indicated intervention
- 100 g/L indicated

LLN: lower limit of normal; ANC: absolute neutropplcount; Hgb: hemoglobin

[00397] Alternatively, in some embodiments, the grade ahamlogic toxicity, including for
example the grade for anemia, thrombocytopeniarogenia and febrile neutropenia, is
determined according to a scale in which Gradeniili$, Grade 2 is moderate, Grade 3 is
severe, and Grade 4 is life-threatening.

[00398] In some embodiments of the methods provided hetlegnhematologic toxicity is
anemia. In some embodiments of the methods prd\hdeein, the hematologic toxicity is
thrombocytopenia. In some embodiments of the nustipoovided herein, the hematologic
toxicity is neutropenia. In some embodiments efitiethods provided herein, the hematologic
toxicity is febrile neutropenia.

[00399] Based on the hematologic toxicity grade, for exantpé hematologic toxicity grade

described in Table 13, in some embodiments, théadstprovided herein further comprises (w)
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determining hematologic toxicity in the subjectddr) if the hematologic toxicity from (w) is

no less than Grade 2, withholding the administratibthe ADC. In certain embodiments, the
methods provided herein further comprises (y) wgifor a period sufficient for the hematologic
toxicity to reduce to no more than Grade 1. Insdunther embodiments, the methods provided
herein comprises (z) determining the hematologietty in the subject, and (aa) if the
hematologic toxicity in (z) is no more than Gradadministering to the subject a second
regimen comprising an effective amount of the AR@erein the second regimen comprises an
ADC dose equal to or lower than the first regimen.

[00400] The disclosure provides that under certain critefisevere adverse events in the
subject, such as hematologic toxicity no less tBeade 4, the administration of the ADC for the
cancer treatment is discontinued permanently.oinesembodiments of the methods provided
herein, if the hematologic toxicity from the methstép (w) or (z) as described above is no less
than Grade 4, the administration of the ADC is diigmued permanently. In certain
embodiments, if the hematologic toxicity is no léssn Grade 4, the administration of the ADC
is permanently discontinued regardless any otherier.

[00401] The disclosure provides that the method stepshfodbse modification based on the
criteria of hematologic toxicity can be iterateéthe disclosure further provides that the method
steps for the dose maodification based on the @itdrhematologic toxicity can be iterated
according to the rules set forth and provided Imerén some embodiments of the methods
provided herein, the method steps (a), (w), (X)), (3) and (aa) can be repeated, which are (a)
administering to the subject a first regimen cosipg an effective amount of an ADC, (w)
determining hematologic toxicity in the subject) iithe hematologic toxicity from (w) is no
less than Grade 2, withholding the administratibthe ADC, (y) waiting for a period sufficient
for the hematologic toxicity to reduce to no mdrart Grade 1, (z) determining the hematologic
toxicity in the subject, and (aa) if the hematototgixicity in (z) is no more than Grade 1,
administering to the subject a second regimen cisingran effective amount of the ADC,
wherein the second regimen comprises an ADC das& &g or lower than the first regimen. In
some embodiments of the methods provided hereennthod steps (a), (w), (x), (z) and (aa)
can be repeated, which are (a) administering tetihgect a first regimen comprising an
effective amount of an ADC, (w) determining hemagpt toxicity in the subject, (x) if the

hematologic toxicity from (w) is no less than Gr&jevithholding the administration of the
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ADC, (z) determining the hematologic toxicity ireteubject, and (aa) if the hematologic toxicity
in (z) is no more than Grade 1, administering eogtbject a second regimen comprising an
effective amount of the ADC, wherein the secondmeg comprises an ADC dose equal to or
lower than the first regimen. In some embodimentsie methods provided herein, the method
steps (w), (X), (), (z) and (aa) can be repeatdiich are (w) determining hematologic toxicity
in the subject, (x) if the hematologic toxicity fno(w) is no less than Grade 2, withholding the
administration of the ADC, (y) waiting for a periadfficient for the hematologic toxicity to
reduce to no more than Grade 1, (z) determiningnémeatologic toxicity in the subject, and (aa)
if the hematologic toxicity in (z) is no more th&nade 1, administering to the subject a second
regimen comprising an effective amount of the AR@erein the second regimen comprises an
ADC dose equal to or lower than the first regimémsome embodiments of the methods
provided herein, the method steps (w), (X), (z) @& can be repeated, which are (w)
determining hematologic toxicity in the subject) iithe hematologic toxicity from (w) is no
less than Grade 2, withholding the administratibthe ADC, (z) determining the hematologic
toxicity in the subject, and (aa) if the hematototgixicity in (z) is no more than Grade 1,
administering to the subject a second regimen cisingran effective amount of the ADC,
wherein the second regimen comprises an ADC das& &g or lower than the first regimen.
[00402] In some embodiments of the methods provided hetteintime period sufficient for
the hematologic toxicity to reduce to no more taade 1 is 1 to 10 days. In some
embodiments of the methods provided herein, the period sufficient for the hematologic
toxicity to reduce to no more than Grade 1 is 1Qaveeks. In some embodiments of the
methods provided herein, the time period sufficienthe hematologic toxicity to reduce to no
more than Grade 1 is 1 to 4 months. In some emipdis of the methods provided herein, the
time period sufficient for the hematologic toxicttyreduce to no more than Grade 1 is 1 day. In
some embodiments of the methods provided heregrjrie period sufficient for the
hematologic toxicity to reduce to no more than @rads 2 days. In some embodiments of the
methods provided herein, the time period sufficienthe hematologic toxicity to reduce to no
more than Grade 1 is 3 days. In some embodiménite anethods provided herein, the time
period sufficient for the hematologic toxicity teduce to no more than Grade 1 is 4 days. In
some embodiments of the methods provided heregrjrie period sufficient for the

hematologic toxicity to reduce to no more than @rads 5 days. In some embodiments of the
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methods provided herein, the time period sufficienthe hematologic toxicity to reduce to no
more than Grade 1 is 6 days. In some embodiménite anethods provided herein, the time
period sufficient for the hematologic toxicity teduce to no more than Grade 1 is 7 days. In
some embodiments of the methods provided heregrtjrtie period sufficient for the

hematologic toxicity to reduce to no more than @rads 8 days. In some embodiments of the
methods provided herein, the time period sufficienthe hematologic toxicity to reduce to no
more than Grade 1 is 9 days. In some embodiménite anethods provided herein, the time
period sufficient for the hematologic toxicity teduce to no more than Grade 1 is 10 days. In
some embodiments of the methods provided heregrjrie period sufficient for the

hematologic toxicity to reduce to no more than @rads 1 week. In some embodiments of the
methods provided herein, the time period sufficienthe hematologic toxicity to reduce to no
more than Grade 1 is 2 weeks. In some embodineétie methods provided herein, the time
period sufficient for the hematologic toxicity teduce to no more than Grade 1 is 3 weeks. In
some embodiments of the methods provided heregrjriie period sufficient for the

hematologic toxicity to reduce to no more than @rads 4 weeks. In some embodiments of the
methods provided herein, the time period sufficienthe hematologic toxicity to reduce to no
more than Grade 1 is 5 weeks. In some embodinoétie methods provided herein, the time
period sufficient for the hematologic toxicity teduce to no more than Grade 1 is 6 weeks. In
some embodiments of the methods provided heregrtjrtie period sufficient for the

hematologic toxicity to reduce to no more than @rads 7 weeks. In some embodiments of the
methods provided herein, the time period sufficienthe hematologic toxicity to reduce to no
more than Grade 1 is 8 weeks. In some embodinoétie methods provided herein, the time
period sufficient for the hematologic toxicity teduce to no more than Grade 1 is 1 month. In
some embodiments of the methods provided heregrtjrtie period sufficient for the

hematologic toxicity to reduce to no more than @rads 2 months. In some embodiments of
the methods provided herein, the time period setfficfor the hematologic toxicity to reduce to
no more than Grade 1 is 3 months. In some embodged the methods provided herein, the
time period sufficient for the hematologic toxicttyreduce to no more than Grade 1 is 4
months.

[00403] The disclosure provides that the modified dosedsgpend on the number of times the

condition for the administration of the second megm based on the criteria of hematologic
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toxicity have been satisfied. As such, in some @ithents, the methods further comprises
determining the number of times the condition fer &dministration of the second regimen
based on the criteria of hematologic toxicity heen satisfied. The disclosure provides that
the ADC dose can be modified according to the sehéescribed in Table 14 below:
Table 14: dose modification schemes for the methogsovided herein based on hematologic
toxicity
Grade 1 Grade 2 Grade 3 Grade 4

Continue at Withhold until | Withhold until Grade< | Withhold
same dose leve] Grade< 1, then| 1, then resume until Grade<
resume treatment at the same | 1, then reduce
treatment at the dose level or consider | dose by one
same dose dose reduction by one| dose level or
level or dose level. discontinue
consider dose treatment.
reduction by
one dose level.
[00404] In some embodiments, the dose reduction or motificaeferenced to in the Table

14 above and the paragraphs related to hematdimguty above and below, are set forth in
Table 8 above.

[00405] In some embodiments of the methods provided hettenADC dose in the first
regimen is the starting dose before any dose reuct dose modification based on
hematologic toxicity. Based on Table 8, in soméediments, such ADC dose in the first
regimen and the starting dose is 1.25 mg/kg fojemtithaving a body weight of less than 100 kg
or 125 mg for subject having a body weight of reslthan 100 kg.

[00406] As is clear from the description and Table 14 aaHl& 8 above, in some
embodiments of the methods provided herein, ihg@atologic toxicity in (w) is no less than
Grade 4 and the subject has a body weight of kess 100 kg, the ADC dose in the second
regimen is lowered to about 1.0 mg/kg of the sutgdmdy weight. In some embodiments of
the methods provided herein, if the hematologiddioxin (w) is no less than Grade 4 and the
subject has a body weight of no less than 100HegADC dose in the second regimen is lowered
to about 100 mg to the subject.

[00407] In some embodiments of the methods provided heifdime hematologic toxicity in

(w) is Grade 3 or Grade 2, the second regimenahigaidentical to the first regimen. In some
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embodiments of the methods provided herein, ihgm@atologic toxicity in (w) is Grade 3 or
Grade 2 and the second regimen is administeretthédiirst time, the second regimen in (aa) is
identical to the first regimen. In some embodirsesftthe methods provided herein, if the
hematologic toxicity in (w) is Grade 3 or Graddt® second regimen in (aa) is identical to the
first regimen when the second regimen is admirestéor the first time or has been administered
one or more times in (aa).

[00408] In some embodiments of the methods provided heifdime hematologic toxicity in

(w) is Grade 3 or Grade 2 and if the subject hiasdy weight of less than 100 kg, the ADC dose
in the second regimen in (aa) is lowered to abdutrdg/kg of the subject’s body weight. In
some embodiments of the methods provided hereiheihematologic toxicity in (w) is Grade 3
or Grade 2 and if the subject has a body weighiodess than 100 kg, the ADC dose in the
second regimen in (aa) is lowered to about 100aige subject. In some embodiments of the
methods provided herein, if the hematologic toyiait (w) is Grade 3 or Grade 2 and if the
subject has a body weight of less than 100 kgADE€ dose in the second regimen in (aa) is
lowered to about 1.0 mg/kg of the subject’s bodygiwewhen the second regimen is
administered for the first time or has been adrténésl one or more times in (aa). In some
embodiments of the methods provided herein, iti@atologic toxicity in (w) is Grade 3 or
Grade 2 and if the subject has a body weight déas than 100 kg, the ADC dose in the second
regimen in (aa) is lowered to about 100 mg to thigext when the second regimen is
administered for the first time or has been adrénésl one or more times in (aa).

[00409] In some embodiments of the methods provided heifdime second regimen has been
modified to the ADC dose of about 1.0 mg/kg or b based on hematologic toxicity and if
the subject has a body weight of less than 10@hegADC dose in the second regimen in (aa) is
lowered to about 0.75 mg/kg of the subject’s bodyght. In some embodiments of the methods
provided herein, if the second regimen has beerifraddo the ADC dose of about 1.0 mg/kg or
100 mg based on hematologic toxicity and if thgesetthas a body weight of no less than 100
kg, the ADC dose in the second regimen in (aavgted to about 75 mg to the subject. In
some embodiments of the methods provided hereineisecond regimen has been modified to
the ADC dose of about 1.0 mg/kg or 100 mg basekemnatologic toxicity and if the subject has
a body weight of less than 100 kg, the ADC doghénsecond regimen in (aa) is lowered to

about 0.75 mg/kg of the subject’'s body weight rdigms how many times the second regimen
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has been administered. In some embodiments eh#tlkrods provided herein, if the second
regimen has been modified to the ADC dose of abhdutng/kg or 100 mg based on hematologic
toxicity and if the subject has a body weight ofless than 100 kg, the ADC dose in the second
regimen in (aa) is lowered to about 75 mg to tHgesit regardless how many times the second
regimen has been administered.

[00410] In some embodiments of the methods provided heifdime second regimen has been
modified to the ADC dose of about 0.75 mg/kg omY® based on hematologic toxicity and if
the subject has a body weight of less than 10@hegADC dose in the second regimen in (aa) is
lowered to about 0.5 mg/kg of the subject’s bodygive In some embodiments of the methods
provided herein, if the second regimen has beerifraddo the ADC dose of about 0.75 mg/kg
or 75 mg based on hematologic toxicity and if thiject has a body weight of no less than 100
kg, the ADC dose in the second regimen in (aajvgted to about 50 mg to the subject. In
some embodiments of the methods provided hereiheiecond regimen has been modified to
the ADC dose of about 0.75 mg/kg or 75 mg basekemnatologic toxicity and if the subject has
a body weight of less than 100 kg, the ADC dogénsecond regimen in (aa) is lowered to
about 0.5 mg/kg of the subject’s body weight retgssihow many times the second regimen has
been administered. In some embodiments of theadstprovided herein, if the second regimen
has been modified to the ADC dose of about 0.7%ggf 75 mg based on hematologic toxicity
and if the subject has a body weight of no lesa #@0 kg, the ADC dose in the second regimen
in (aa) is lowered to about 50 mg to the subjegardless how many times the second regimen
has been administered.

[00411] The disclosure provides that requiring a dose rieoluenay be re-escalated by 1 dose
level according to Table &.0., patients reduced to 0.75 mg/kg may only be redatad to 1
mg/kg) if the hematologic toxicity does not requstady drug discontinuation and the
hematologic toxicity has returned to baseline@rade 1. Accordingly, in some embodiments
of the methods provided herein, the ADC dose irsend regimen is increased by an amount
of about 0.25 mg/kg for the subject having a bo@yght of less than 100 kg or increased by an
amount of about 25 mg for the subject having a beeight of no less than 100 kg, if (1) the
administration of the ADC has not been discontinpednanently, (2) the ADC dose in the
second regimen is lower than the ADC dose in ttst fegimen, and (3) the hematologic toxicity

has returned to no more than Grade 1. Specifidallfome embodiments of the methods
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provided herein, the ADC dose in the second regimméncreased from 0.5 mg/ml to 0.75 mg/ml
for the subject having a body weight of less th@@ Bg or increased 50 mg to 75 mg for the
subject having a body weight of no less than 1Q0fK@) the administration of the ADC has not
been discontinued permanently, (2) the ADC dogskersecond regimen is lower than the ADC
dose in the first regimen, and (3) the hematologyecity has returned to no more than Grade 1.
In some embodiments of the methods provided hette#nADC dose in the second regimen is
increased from 0.75 mg/ml to 1 mg/ml for the subfeving a body weight of less than 100 kg
or increased 75 mg to 100 mg for the subject haaibgdy weight of no less than 100 kg, if (1)
the administration of the ADC has not been discw#d permanently, (2) the ADC dose in the
second regimen is lower than the ADC dose in ttst fegimen, and (3) the hematologic toxicity
has returned to no more than Grade 1. In some @émikeats of the methods provided herein, the
ADC dose in the second regimen is increased frong/nl to 1.25 mg/ml for the subject having
a body weight of less than 100 kg or increasedri@@o 125 mg for the subject having a body
weight of no less than 100 kg, if (1) the admimigtm of the ADC has not been discontinued
permanently, (2) the ADC dose in the second regimémwer than the ADC dose in the first
regimen, and (3) the hematologic toxicity has medrto no more than Grade 1.
[00412] The disclosure provides that the hematologic toyxiancluding for example the
grade for anemia, thrombocytopenia, neutropenidoariebrile neutropenia, in the methods
provided herein, can be determined at various #aqies and intervals according to the need of
the methods and/or the practice of the art. Inesembodiments of the methods provided herein,
the hematologic toxicity is determined daily. bnse embodiments of the methods provided
herein, the hematologic toxicity is determined oacery two days, once every three days, once
every four days, or once every five days, onceyeserdays. In some embodiments of the
methods provided herein, the hematologic toxigtgetermined weekly, bi-weekly, once every
three weeks, or once every four weeks. In someodmients of the methods provided herein,
the hematologic toxicity is determined monthly, emvery two months, or once every three
months.

5.2.7 Methods of Treatment Including Dose ModificationsBd on Fatigue

[00413] The disclosure also provides that the ADC dose atered for treating the cancer
in the subject can be modified based on otherr@jtéor example fatigue in the subject. In

some embodiments, the subject treated with theadstprovided herein has fatigue. In some
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embodiments, fatigue is used as the criteria fodifgimg the ADC dose in the methods provided
herein.
[00414] The fatigue as the dose modification criteria cardétermined based on the Grade
scale as set forth in National Cancer Institutem@mn Terminology Criteria for Adverse Events
(CTCAE) version 4.03. https://evs.nci.nih.gov/fiBILCAE/CTCAE_4.03/CTCAE_4.03_2010-
06-14_QuickReference_5x7.pdf, which is incorpordterkby in its entirety by reference. In
some specific embodiments, the Grade for fatigueisrmined as set forth in the following
Table 15.

Table 15: CTCAE Definition and Grading v4.0 for Fatigue

Grade 1 Grade 2 Grade 3 Grade 4 Grade
5
Fatigue Fatigue not _
relieved by rest relieved by Fatigue not

relieved by rest;

rest; limiting L N/A N/A
. limiting self care

instrumental ADL

ADL

ADL.: Activities of daily living; N/A: not availaké

[00415] Based on the fatigue grade, in some embodimermsn#thods provided herein
further comprises (ab) determining fatigue in thbjsct, and (ac) if the fatigue from (ab) is no
less than Grade 3, withholding the administratibthe ADC. In certain embodiments, the
methods provided herein further comprises (ad)imgior a period sufficient for the fatigue to
reduce to no more than Grade 1. In some furthéodiments, the methods provided herein
comprises (ae) determining the fatigue in the supgnd (af) if the fatigue in (ae) is no more
than Grade 1, administering to the subject a seoegichen comprising an effective amount of
the ADC, wherein the second regimen comprises a@ Abse equal to or lower than the first
regimen.

[00416] The disclosure provides that under certain critefisevere adverse events in the
subject, such as fatigue no less than Grade 4dimenistration of the ADC for the cancer
treatment is discontinued permanently. In someaghimbents of the methods provided herein, if
the fatigue from the method step (ab) or (ae) asrileed above is no less than Grade 4, the

administration of the ADC is discontinued permahenin certain embodiments, if the fatigue is
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no less than Grade 4, the administration of the AD@ermanently discontinued regardless any
other criteria.

[00417] The disclosure provides that the method stepshfodbse modification based on the
criteria of fatigue can be iterated. The disclesurther provides that the method steps for the
dose modification based on the criteria of fatigaa be iterated according to the rules set forth
and provided herein. In some embodiments of thihoaks provided herein, the method steps
(@), (ab), (ac), (ad), (ae) and (af) can be repeathich are (a) administering to the subject st fir
regimen comprising an effective amount of an ADdh) (determining fatigue in the subject, and
(ac) if the fatigue from (ab) is no less than Gradwithholding the administration of the ADC,
(ad) waiting for a period sufficient for the fatigyto reduce to no more than Grade 1, (ae)
determining the fatigue in the subject, and (afthé fatigue in (ae) is no more than Grade 1,
administering to the subject a second regimen cisingran effective amount of the ADC,
wherein the second regimen comprises an ADC das& &g or lower than the first regimen. In
some embodiments of the methods provided hereennithod steps (a), (ab), (ac), (ae) and (af)
can be repeated, which are (a) administering tetihgect a first regimen comprising an
effective amount of an ADC, (ab) determining faggo the subject, and (ac) if the fatigue from
(ab) is no less than Grade 3, withholding the adstriation of the ADC, (ae) determining the
fatigue in the subject, and (af) if the fatigugae) is no more than Grade 1, administering to the
subject a second regimen comprising an effectiveustnof the ADC, wherein the second
regimen comprises an ADC dose equal to or lower the first regimen. In some embodiments
of the methods provided herein, the method stdps (ac), (ad), (ae) and (af) can be repeated,
which are (ab) determining fatigue in the subjaad (ac) if the fatigue from (ab) is no less than
Grade 3, withholding the administration of the AQ¥&d) waiting for a period sufficient for the
fatigue to reduce to no more than Grade 1, (a@raing the fatigue in the subject, and (af) if
the fatigue in (ae) is no more than Grade 1, adstering to the subject a second regimen
comprising an effective amount of the ADC, wherthi@ second regimen comprises an ADC
dose equal to or lower than the first regimensdme embodiments of the methods provided
herein, the method steps (ab), (ac), (ae) anccéafpe repeated, which are (ab) determining
fatigue in the subject, and (ac) if the fatiguenir@ab) is no less than Grade 3, withholding the
administration of the ADC, (ae) determining thedae in the subject, and (af) if the fatigue in

(ae) is no more than Grade 1, administering tcsthgect a second regimen comprising an
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effective amount of the ADC, wherein the secondmeg comprises an ADC dose equal to or
lower than the first regimen.

[00418] In some embodiments of the methods provided hetteéntime period sufficient for
the fatigue to reduce to no more than Grade 1tes1D days. In some embodiments of the
methods provided herein, the time period sufficienthe fatigue to reduce to no more than
Grade 1 is 1 to 10 weeks. In some embodimentseofitethods provided herein, the time period
sufficient for the fatigue to reduce to no morentiizrade 1 is 1 to 4 months. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 1 day. In some embadsre the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 2 days. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 3 days. In some emlsdsrof the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 4 days. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 5 days. In some emlmdsrof the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 6 days. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 7 days. In some emlsdsrof the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 8 days. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 9 days. In some emlmdsrof the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 10 days. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 1 week. In some embersof the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 2 weeks. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 3 weeks. In some emimyds of the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 4 weeks. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 5 weeks. In some emimds of the methods provided herein, the

time period sufficient for the fatigue to reducentomore than Grade 1 is 6 weeks. In some
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embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 7 weeks. In some emimds of the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 8 weeks. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 1 month. In some emmbenlis of the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 2 months. In some
embodiments of the methods provided herein, the period sufficient for the fatigue to reduce
to no more than Grade 1 is 3 months. In some emigds of the methods provided herein, the
time period sufficient for the fatigue to reducentomore than Grade 1 is 4 months.

[00419] The disclosure provides that the modified dosedsgpend on the number of times the
condition for the administration of the second negm based on the criteria of fatigue have been
satisfied. As such, in some embodiments, the nastharther comprises determining the
number of times the condition for the administratad the second regimen based on the criteria
of fatigue have been satisfied. The disclosureiges that the ADC dose can be modified
according to the scheme described in Table 16 below

Table 16: dose modification schemes for the methogsovided herein based on fatigue

Grade 1 Grade 2 Grade 3 Grade 4
Continue at Continue at Withhold dose until Discontinue
same dose level same dose toxicity (fatigue) is< treatment

level Grade 1 or has returned

to baseline, then
resume treatment at the
same dose level or
consider dose reduction
by 1 dose level.

1 Seee.g. Rosenberg JE, et al. J Clin Oncol. 2019; 37:258@2Rosenberg JE, et al. J Clin Oncol.
2019; 37:2592-2600 (Protocol), both of which aresbg incorporated in their entireties by
reference.

[00420] In some embodiments, the dose reduction or motidicaeferenced to in the Table
16 above and the paragraphs related to fatigueesdiod below, are set forth in Table 8 above.
[00421] In some embodiments of the methods provided hettenADC dose in the first
regimen is the starting dose before any dose rtuct dose modification based on fatigue.

Based on Table 8, in some embodiments, such ADE itahe first regimen and the starting
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dose is 1.25 mg/kg for subject having a body wedgjiess than 100 kg or 125 mg for subject
having a body weight of no less than 100 kg.

[00422] As s clear from the description and Table 16 aall@ 8 above, in some
embodiments of the methods provided herein, ifatigue in (ab) is Grade 3, the second
regimen in (af) is identical to the first regimeim some embodiments of the methods provided
herein, if the fatigue in (ab) is Grade 3 and theosid regimen is administered for the first time,
the second regimen in (af) is identical to thetfiegimen. In some embodiments of the methods
provided herein, if the fatigue in (ab) is Gradeh® second regimen in (af) is identical to the
first regimen when the second regimen is admirestéor the first time or has been administered
one or more times in (af).

[00423] In some embodiments of the methods provided heifdimg fatigue in (ab) is Grade 3
and if the subject has a body weight of less tt@hKkp, the ADC dose in the second regimen in
(af) is lowered to about 1.0 mg/kg of the subjebtisly weight. In some embodiments of the
methods provided herein, if the fatigue in (abfrade 3 and if the subject has a body weight of
no less than 100 kg, the ADC dose in the secondhesgin (af) is lowered to about 100 mg to
the subject. In some embodiments of the methonlgged herein, if the fatigue in (ab) is Grade
3 and if the subject has a body weight of less t@hkg, the ADC dose in the second regimen
in (af) is lowered to about 1.0 mg/kg of the subgbody weight when the second regimen is
administered for the first time or has been adrtenésl one or more times in (af). In some
embodiments of the methods provided herein, ifétigue in (ab) is Grade 3 and if the subject
has a body weight of no less than 100 kg, the Ab§edn the second regimen in (af) is lowered
to about 100 mg to the subject when the secondneagis administered for the first time or has
been administered one or more times in (af).

[00424] In some embodiments of the methods provided heifdime second regimen has been
modified to the ADC dose of about 1.0 mg/kg or b@f based on fatigue and if the subject has a
body weight of less than 100 kg, the ADC dose engbcond regimen in (af) is lowered to about
0.75 mg/kg of the subject’s body weight. In somediments of the methods provided herein,
if the second regimen has been modified to the AIDEE of about 1.0 mg/kg or 100 mg based
on fatigue and if the subject has a body weightofess than 100 kg, the ADC dose in the
second regimen in (af) is lowered to about 75 mitnéosubject. In some embodiments of the

methods provided herein, if the second regimerbeas modified to the ADC dose of about 1.0
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mg/kg or 100 mg based on fatigue and if the sulbfjasta body weight of less than 100 kg, the
ADC dose in the second regimen in (af) is loweedlout 0.75 mg/kg of the subject’s body
weight regardless how many times the second regirasrbeen administered. In some
embodiments of the methods provided herein, iSteond regimen has been modified to the
ADC dose of about 1.0 mg/kg or 100 mg based ogudatand if the subject has a body weight of
no less than 100 kg, the ADC dose in the secorichergin (af) is lowered to about 75 mg to the
subject regardless how many times the second regmag been administered.

[00425] In some embodiments of the methods provided heifdime second regimen has been
modified to the ADC dose of about 0.75 mg/kg om¥® based on fatigue and if the subject has a
body weight of less than 100 kg, the ADC dose engbcond regimen in (af) is lowered to about
0.5 mg/kg of the subject’'s body weight. In soméediments of the methods provided herein,
if the second regimen has been modified to the Alo§e of about 0.75 mg/kg or 75 mg based
on fatigue and if the subject has a body weightofess than 100 kg, the ADC dose in the
second regimen in (af) is lowered to about 50 mitnéosubject. In some embodiments of the
methods provided herein, if the second regimerbeas modified to the ADC dose of about
0.75 mg/kg or 75 mg based on fatigue and if thgestithas a body weight of less than 100 kg,
the ADC dose in the second regimen in (af) is l@sego about 0.5 mg/kg of the subject’s body
weight regardless how many times the second regirasrbeen administered. In some
embodiments of the methods provided herein, iSteond regimen has been modified to the
ADC dose of about 0.75 mg/kg or 75 mg based ogudatand if the subject has a body weight of
no less than 100 kg, the ADC dose in the secondchesgin (af) is lowered to about 50 mg to the
subject regardless how many times the second regmag been administered.

[00426] The disclosure provides that requiring a dose rieoluenay be re-escalated by 1 dose
level according to Table &.0., patients reduced to 0.75 mg/kg may only be redatad to 1
mg/kg) if the fatigue does not require study drisgdntinuation and the fatigue has returned to
baseline ok Grade 1. Accordingly, in some embodiments ofrtfehods provided herein, the
ADC dose in the second regimen is increased byrayuat of about 0.25 mg/kg for the subject
having a body weight of less than 100 kg or ineddsy an amount of about 25 mg for the
subject having a body weight of no less than 1Q0fK@) the administration of the ADC has not
been discontinued permanently, (2) the ADC dogbersecond regimen is lower than the ADC

dose in the first regimen, and (3) the fatiguere&srned to no more than Grade 1. Specifically,
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in some embodiments of the methods provided hettenADC dose in the second regimen is
increased from 0.5 mg/ml to 0.75 mg/ml for the sabhaving a body weight of less than 100 kg
or increased 50 mg to 75 mg for the subject haaibgdy weight of no less than 100 kg, if (1)
the administration of the ADC has not been disca@d permanently, (2) the ADC dose in the
second regimen is lower than the ADC dose in tfs fegimen, and (3) the fatigue has returned
to no more than Grade 1. In some embodimentseofttthods provided herein, the ADC dose
in the second regimen is increased from 0.75 mgirfiimg/ml for the subject having a body
weight of less than 100 kg or increased 75 mg @ for the subject having a body weight of
no less than 100 kg, if (1) the administrationtef ADC has not been discontinued permanently,
(2) the ADC dose in the second regimen is lowen tha@ ADC dose in the first regimen, and (3)
the fatigue has returned to no more than Grada $ome embodiments of the methods provided
herein, the ADC dose in the second regimen is asgée from 1 mg/ml to 1.25 mg/ml for the
subject having a body weight of less than 100 kipareased 100 mg to 125 mg for the subject
having a body weight of no less than 100 kg, iftfile) administration of the ADC has not been
discontinued permanently, (2) the ADC dose in #moad regimen is lower than the ADC dose
in the first regimen, and (3) the fatigue has me#drto no more than Grade 1.

[00427] The disclosure provides that the fatigue in thehoes$ provided herein can be
determined at various frequencies and intervalerdarg to the need of the methods and/or the
practice of the art. In some embodiments of ththods provided herein, the fatigue is
determined daily. In some embodiments of the nuthpyovided herein, the fatigue is
determined once every two days, once every thrgg dace every four days, or once every five
days, once every six days. In some embodimerttseahethods provided herein, the fatigue is
determined weekly, bi-weekly, once every three week once every four weeks. In some
embodiments of the methods provided herein, thguatis determined monthly, once every two
months, or once every three months.

5.2.8 Methods of Treatment Including Dose ModificationsBd on Diarrhea

[00428] The disclosure also provides that the ADC dose atered for treating the cancer
in the subject can be modified based on otherr@jteor example diarrhea in the subject. In
some embodiments, the subject treated with theadstprovided herein has diarrhea. In some
embodiments, diarrhea is used as the criteria fatifying the ADC dose in the methods

provided herein.
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[00429] The diarrhea as the dose modification criterialmandetermined based on the Grade
scale as set forth in National Cancer Institutem@mn Terminology Criteria for Adverse Events
(CTCAE) version 4.03. https://evs.nci.nih.gov/fiBILCAE/CTCAE_4.03/CTCAE_4.03_2010-
06-14_QuickReference_5x7.pdf, which is incorpordterkby in its entirety by reference. In
some more specific embodiments, the Grade forltkaris determined as set forth in the
following Table 17.

Table 17: CTCAE Definition and Grading v4.0 for Diarhea

Grade 1 Grade 2 Grade 3 Grade 4 Grade
5
Increase of <: Increase of - 6 | Increase of >=' Life-threatening Deatt
stools per day | stools per day | stools per day consequences; urgent
over baseline; over baseline; | over baseline; intervention indicated
mild increase in | moderate incontinence;
ostomy output | increase in hospitalization
compared to ostomy output | indicated; severe
baseline compared to increase in
baseline ostomy output

compared to

baseline; limiting

self care ADL

ADL: Activities of daily living
1. Self-care ADL refers to bathing, dressing and easiing, feeding self, using the toilet, taking
medications, and not bedridden.

[00430] Additionally, in some embodiments, diarrhea cam$sessed, evaluated, described,
and categorized in accordance with National Calmstitute, Gastrointestinal Complications
(PDQ®)—-Health Professional Version. https://www @angov/about-cancer/treatment/side-
effects/constipation/gi-complications-hp-pdqg asatpd on November 28, 2018.

[00431] Alternatively, in some embodiments, the grade afrtiea is determined according to
a scale in which Grade 1 is mild, Grade 2 is mageKarade 3 is severe, and Grade 4 is life-
threatening.

[00432] Based on the diarrhea grade, for example the diargnade described in Table 17
and/or the preceding several paragraphs, in sorbediments, the methods provided herein
further comprises (ag) determining diarrhea inghigject, and (ah) if the diarrhea from (ag) is no
less than Grade 3, withholding the administratibthe ADC. In certain embodiments, the

methods provided herein further comprises (ai) wgitor a period sufficient for the diarrhea to
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reduce to no more than Grade 1. In some furthéoeiments, the methods provided herein
comprises (aj) determining the diarrhea in theettbjpnd (ak) if the diarrhea in (aj) is no more
than Grade 1, administering to the subject a seoagichen comprising an effective amount of
the ADC, wherein the second regimen comprises a@ Abse equal to or lower than the first
regimen.

[00433] The disclosure provides that under certain critefisevere adverse events in the
subject, such as diarrhea no less than Grade 4gdtheistration of the ADC for the cancer
treatment is discontinued permanently. In someaghmbents of the methods provided herein, if
the diarrhea in (ag) or (ai) is no less than Geydbe administration of the ADC is discontinued
permanently. In certain embodiments, if the diearin (ag) or (ai) is no less than Grade 4, the
administration of the ADC is permanently disconéduegardless any other criteria. In some
embodiments of the methods provided herein, itdiberhea is no less than Grade 4, the
administration of the ADC is discontinued permahenin certain embodiments, if the diarrhea
is no less than Grade 4, the administration oABE is permanently discontinued regardless
any other criteria. In some embodiments of thehos provided herein, if the diarrhea in (ag)
or (ai) is no less than Grade 4 and the diarrhea dot improve to no more than Grade 2 within
72 hours with supportive management, the administraf the ADC is discontinued
permanently. In certain embodiments, if the diearin (ag) or (ai) is no less than Grade 4 and
the diarrhea does not improve to no more than G2aslghin 72 hours with supportive
management, the administration of the ADC is pemenéy discontinued regardless any other
criteria.

[00434] The disclosure provides that the method stepshfodbse modification based on the
criteria of diarrhea can be iterated. The disalesurther provides that the method steps for the
dose modification based on the criteria of diarrb@abe iterated according to the rules set forth
and provided herein. In some embodiments of thihoas provided herein, the method steps
(@), (ag), (ah), (ai), (aj) and (ak) can be repbataich are (a) administering to the subject st fir
regimen comprising an effective amount of an ADdg}) (determining diarrhea in the subject,
(ah) if the diarrhea from (ag) is no less than @ragwithholding the administration of the ADC,
(ai) waiting for a period sufficient for the diag& to reduce to no more than Grade 1, (a))
determining the diarrhea in the subject, and (Bt)a diarrhea in (aj) is no more than Grade 1,

administering to the subject a second regimen cisingran effective amount of the ADC,
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wherein the second regimen comprises an ADC dasa &g or lower than the first regimen. In
some embodiments of the methods provided hereenntthod steps (a), (ag), (ah), (aj) and (ak)
can be repeated, which are (a) administering tetihgect a first regimen comprising an
effective amount of an ADC, (ag) determining diaahn the subject, (ah) if the diarrhea from
(ag) is no less than Grade 3, withholding the adstriation of the ADC, (aj) determining the
diarrhea in the subject, and (ak) if the diarrhreéaj) is no more than Grade 1, administering to
the subject a second regimen comprising an efieemount of the ADC, wherein the second
regimen comprises an ADC dose equal to or lower the first regimen. In some embodiments
of the methods provided herein, the method stegs (@h), (ai), (aj) and (ak) can be repeated,
which are (ag) determining diarrhea in the subj@dt) if the diarrhea from (ag) is no less than
Grade 3, withholding the administration of the AQ¥&i) waiting for a period sufficient for the
diarrhea to reduce to no more than Grade 1, (&rohning the diarrhea in the subject, and (ak)
if the diarrhea in (aj) is no more than Grade Inistering to the subject a second regimen
comprising an effective amount of the ADC, whertki@ second regimen comprises an ADC
dose equal to or lower than the first regimensdme embodiments of the methods provided
herein, the method steps (ag), (ah), (aj) and¢ak)be repeated, which are (ag) determining
diarrhea in the subject, (ah) if the diarrhea fi@u) is no less than Grade 3, withholding the
administration of the ADC, (aj) determining therdmea in the subject, and (ak) if the diarrhea in
(aj) is no more than Grade 1, administering tostigject a second regimen comprising an
effective amount of the ADC, wherein the secondmeg comprises an ADC dose equal to or
lower than the first regimen.

[00435] In some embodiments of the methods provided hetteintime period sufficient for
the diarrhea to reduce to no more than Grade 1aslD days. In some embodiments of the
methods provided herein, the time period sufficfenthe diarrhea to reduce to no more than
Grade 1is 1to 10 weeks. In some embodimentseoirtethods provided herein, the time period
sufficient for the diarrhea to reduce to no moemtisrade 1 is 1 to 4 months. In some
embodiments of the methods provided herein, the period sufficient for the diarrhea to
reduce to no more than Grade 1 is 1 day. In sont®diments of the methods provided herein,
the time period sufficient for the diarrhea to reeltio no more than Grade 1 is 2 days. In some
embodiments of the methods provided herein, the period sufficient for the diarrhea to

reduce to no more than Grade 1 is 3 days. In sant®diments of the methods provided herein,
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the time period sufficient for the diarrhea to reeltio no more than Grade 1 is 4 days. In some
embodiments of the methods provided herein, the period sufficient for the diarrhea to

reduce to no more than Grade 1 is 5 days. In sant®diments of the methods provided herein,
the time period sufficient for the diarrhea to reeltio no more than Grade 1 is 6 days. In some
embodiments of the methods provided herein, the period sufficient for the diarrhea to

reduce to no more than Grade 1 is 7 days. In santediments of the methods provided herein,
the time period sufficient for the diarrhea to reeltio no more than Grade 1 is 8 days. In some
embodiments of the methods provided herein, the period sufficient for the diarrhea to

reduce to no more than Grade 1 is 9 days. In sant®diments of the methods provided herein,
the time period sufficient for the diarrhea to reeltio no more than Grade 1 is 10 days. In some
embodiments of the methods provided herein, the period sufficient for the diarrhea to

reduce to no more than Grade 1 is 1 week. In samtgdiments of the methods provided
herein, the time period sufficient for the diarrteaeduce to no more than Grade 1 is 2 weeks.
In some embodiments of the methods provided hettegntime period sufficient for the diarrhea
to reduce to no more than Grade 1 is 3 weeksoriresembodiments of the methods provided
herein, the time period sufficient for the diarrtteaeduce to no more than Grade 1 is 4 weeks.
In some embodiments of the methods provided hettegntime period sufficient for the diarrhea
to reduce to no more than Grade 1 is 5 weeksormesmbodiments of the methods provided
herein, the time period sufficient for the diarrtteaeduce to no more than Grade 1 is 6 weeks.
In some embodiments of the methods provided hettegntime period sufficient for the diarrhea
to reduce to no more than Grade 1 is 7 weeksoriresembodiments of the methods provided
herein, the time period sufficient for the diarrtteaeduce to no more than Grade 1 is 8 weeks.
In some embodiments of the methods provided hettegntime period sufficient for the diarrhea
to reduce to no more than Grade 1 is 1 month.otmesembodiments of the methods provided
herein, the time period sufficient for the diarrtteaeduce to no more than Grade 1 is 2 months.
In some embodiments of the methods provided hettegntime period sufficient for the diarrhea
to reduce to no more than Grade 1 is 3 monthsomme embodiments of the methods provided
herein, the time period sufficient for the diarrtteaeduce to no more than Grade 1 is 4 months.
[00436] The disclosure provides that the modified dosedsgpend on the number of times the
condition for the administration of the second negin based on the criteria of diarrhea have

been satisfied. As such, in some embodimentsp#tbods further comprises determining the
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number of times the condition for the administratad the second regimen based on the criteria
of diarrhea have been satisfied. The disclosweiges that the ADC dose can be modified
according to the scheme described in Table 18 below

Table 18: dose modification schemes for the methogsovided herein based on diarrhe&
Grade 1 Grade 2 Grade 3 Grade 4

Continue at | Continue at | Withhold dose until diarrhea Discontinue treatment.
same dose | same dose |is< Grade 1 or has returned

level level. to baseline, then resume | Grade 4 diarrhea that improves
treatment at the same dose| to < Grade 2 within 72 hours
level or consider dose with supportive management

reduction by 1 dose level. | does not require
discontinuation.

1 Seee.g. Rosenberg JE, et al. J Clin Oncol. 2019; 37:258@2Rosenberg JE, et al. J Clin Oncol.
2019; 37:2592-2600 (Protocol), both of which aresbg incorporated in their entireties by
reference.

[00437] In some embodiments, the dose reduction or motidicaeferenced to in the Table
18 above and the paragraphs related to diarrheseabal below, are set forth in Table 8 above.
[00438] In some embodiments of the methods provided hettenADC dose in the first
regimen is the starting dose before any dose reuat dose modification based on diarrhea.
Based on Table 8, in some embodiments, such ADE iahe first regimen and the starting
dose is 1.25 mg/kg for subject having a body wegghess than 100 kg or 125 mg for subject
having a body weight of no less than 100 kg.

[00439] As s clear from the description and Table 18 aall@ 8 above, in some
embodiments of the methods provided herein, iSteond regimen is administered for the first
time in (ak), the second regimen can be identxéhé first regimen. In some embodiments of
the methods provided herein, the second regiméakincan be identical to the first regimen
when the second regimen is administered for tis¢ tiime or has been administered one or more
times in (ak). In some embodiments of the methprdsided herein, if the second regimen has
been administered one or more times in (ak) andubgct has a body weight of less than 100
kg, the ADC dose in the second regimen is loweoegbbut 1.0 mg/kg of the subject’s body
weight. In some embodiments of the methods pravideein, if the second regimen has been

administered one or more times in (ak) and theetithjas a body weight of no less than 100 kg,
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the ADC dose in the second regimen is lowered tmab00 mg to the subject. In some
embodiments of the methods provided herein, iS#@nd regimen has been administered two
or more times in (ak) and the subject has a bodgiwef less than 100 kg, the ADC dose in the
second regimen is lowered to about 0.75 mg/kg @ftibject’'s body weight. In some
embodiments of the methods provided herein, iS#@nd regimen has been administered two
or more times in (ak) and the subject has a bodghwef no less than 100 kg, the ADC dose in
the second regimen is lowered to about 75 mg teubgct. In some embodiments of the
methods provided herein, if the second regimerbleas administered three or more times in
(ak) and the subject has a body weight of less 1#énkg, the ADC dose in the second regimen
is lowered to about 0.5 mg/kg of the subject’s baayght. In some embodiments of the
methods provided herein, if the second regimerbkeas administered three or more times in
(ak) and the subject has a body weight of no less 100 kg, the ADC dose in the second
regimen is lowered to about 50 mg to the subject.

[00440] Alternatively, according to Table 18 and Table &wah in some embodiments of the
methods provided herein and based on the critédeéaahea, if the subject has a body weight of
less than 100 kg, the ADC dose in the second ragimabout 1.0 mg/kg of the subject’s body
weight. In some embodiments of the methods praviterein and based on the criteria of
diarrhea, if the subject has a body weight of 133 khan 100 kg, the ADC dose in the second
regimen is about 100 mg to the subject. In somigogiiments of the methods provided herein
and based on the criteria of diarrhea if the sulljas a body weight of less than 100 kg, the
ADC dose in the second regimen is about 1.0 mgfitigeosubject’s body weight when the
second regimen is administered for the first timbas been administered one or more times in
(ak). In some embodiments of the methods proviterdin and based on the criteria of diarrhea,
if the subject has a body weight of no less thah Kd) the ADC dose in the second regimen is
about 100 mg to the subject when the second regisnaiministered for the first time or has
been administered one or more times in (ak). mesembodiments of the methods provided
herein, if the second regimen has been administaredr more times in (ak) and the subject has
a body weight of less than 100 kg, the ADC dogénsecond regimen is lowered to about 0.75
mg/kg of the subject’s body weight. In some embuatits of the methods provided herein, if
the second regimen has been administered one ertmwes in (ak) and the subject has a body
weight of no less than 100 kg, the ADC dose instdeond regimen is lowered to about 75 mg to
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the subject. In some embodiments of the methonlgged herein, if the second regimen has
been administered two or more times in (ak) andstliect has a body weight of less than 100
kg, the ADC dose in the second regimen is loweoegbbut 0.5 mg/kg of the subject’s body
weight. In some embodiments of the methods praviteein, if the second regimen has been
administered two or more times in (ak) and the ecttidpas a body weight of no less than 100 kg,
the ADC dose in the second regimen is lowered twe60 mg to the subject.

[00441] The disclosure provides that requiring a dose rieoluenay be re-escalated by 1 dose
level according to Table &.§., patients reduced to 0.75 mg/kg may only be redatad to 1
mg/kg) if the diarrhea does not require study dfisgontinuation and the diarrhea has returned
to baseline ok Grade 1. Accordingly, in some embodiments ofrtie¢hods provided herein,
the ADC dose in the second regimen is increasezhtamount of about 0.25 mg/kg for the
subject having a body weight of less than 100 kipareased by an amount of about 25 mg for
the subject having a body weight of no less thahKy) if (1) the administration of the ADC has
not been discontinued permanently, (2) the ADC dloske second regimen is lower than the
ADC dose in the first regimen, and (3) the diarrhaa returned to no more than Grade 1.
Specifically, in some embodiments of the methodwided herein, the ADC dose in the second
regimen is increased from 0.5 mg/ml to 0.75 mgbnlthe subject having a body weight of less
than 100 kg or increased 50 mg to 75 mg for thgestibaving a body weight of no less than
100 kg, if (1) the administration of the ADC hag been discontinued permanently, (2) the
ADC dose in the second regimen is lower than th&€AlDse in the first regimen, and (3) the
diarrhea has returned to no more than Grade $orme embodiments of the methods provided
herein, the ADC dose in the second regimen is asgé from 0.75 mg/ml to 1 mg/ml for the
subject having a body weight of less than 100 kigpereased 75 mg to 100 mg for the subject
having a body weight of no less than 100 kg, ift{ie) administration of the ADC has not been
discontinued permanently, (2) the ADC dose in #mad regimen is lower than the ADC dose
in the first regimen, and (3) the diarrhea hasrretd to no more than Grade 1. In some
embodiments of the methods provided herein, the AID§ in the second regimen is increased
from 1 mg/ml to 1.25 mg/ml for the subject havingaaly weight of less than 100 kg or
increased 100 mg to 125 mg for the subject havibgdy weight of no less than 100 kg, if (1)
the administration of the ADC has not been discw@d permanently, (2) the ADC dose in the
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second regimen is lower than the ADC dose in ttst fegimen, and (3) the diarrhea has
returned to no more than Grade 1.
[00442] The disclosure provides that the diarrhea can bermiéned at various frequencies
and intervals according to the need of the metlaodgor the practice of the art. In some
embodiments of the methods provided herein, thetdia is determined daily. In some
embodiments of the methods provided herein, theldia is determined once every two days,
once every three days, once every four days, a enery five days, once every six days. In
some embodiments of the methods provided hereeditirrhea is determined weekly, bi-
weekly, once every three weeks, or once everyvaaks. In some embodiments of the
methods provided herein, the diarrhea is determmexthly, once every two months, or once
every three months.

5.2.9 Additional Embodiments of Methods of Treatment lrthg Dose

Modifications

[00443] In view of the above description, in some emboditsieihe methods provided herein
further comprises (I) determining one or more doselification criteria and one or more dose
discontinuation criteria in the subject, and (Iijhe one or more dose modification criteria from
() are satisfied, withholding the administratidintiee ADC. In certain embodiments, the
methods provided herein further comprises (1) tiwgi for a period sufficient for the subject to
reach one or more dose continuation criteria.omes further embodiments, the methods
provided herein comprises (IV) determining the onenore dose continuation criteria in the
subject, and (V) if the one or more dose contirmmadriteria from (IV) are satisfied,
administering the subject a second regimen conmgrian effective amount of the ADC, wherein
the second regimen comprises a ADC dose equalltaver than the first regimen.

[00444] The disclosure provides that under one or more ds®®ntinuation criteria in the
subject the administration of the ADC for the cartoceatment is discontinued permanently. In
some embodiments of the methods provided hereiheibne or more dose discontinuation
criteria are satisfied, the administration of the@.is discontinued permanently. In certain
embodiments, if the one or more dose discontinnatigeria, the administration of the ADC is
permanently discontinued regardless any otherriite

[00445] The disclosure provides that the method stepshfodbse modification can be

iterated. The disclosure further provides thatrttethod steps for the dose modification can be
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iterated according to the rules set forth and glediherein. In some embodiments of the
methods provided herein, the method steps (a)Il){IIl), (IV) and (V) can be repeated, which
are (a) administering to the subject a first regimmemprising an effective amount of an ADC,
(I) determining one or more dose modification cr&@and one or more dose discontinuation
criteria in the subject, (Il) if the one or moreséamodification criteria from (1) are satisfied,
withholding the administration of the ADC, (lIl) wimg for a period sufficient for the subject to
reach one or more dose continuation criteria, (i®ermining the one or more dose continuation
criteria in the subject, and (V) if the one or mduese continuation criteria from (V) are
satisfied, administering the subject a second regioomprising an effective amount of the
ADC, wherein the second regimen comprises a AD@ @ggial to or lower than the first
regimen. In some embodiments of the methods peowvigérein, the method steps (a), (1), (11),
(IV) and (V) can be repeated, which are (a) adrteniisg to the subject a first regimen
comprising an effective amount of an ADC, (I) detgring one or more dose modification
criteria and one or more dose discontinuation rait@ the subject, (11) if the one or more dose
modification criteria from (l) are satisfied, witblding the administration of the ADC, (1V)
determining the one or more dose continuationr@iie the subject, and (V) if the one or more
dose continuation criteria from (IV) are satisfiadministering the subject a second regimen
comprising an effective amount of the ADC, whertti@ second regimen comprises a ADC dose
equal to or lower than the first regimen. In sa@n#odiments of the methods provided herein,
the method steps (1), (1), (ll1), (IV) and (V) cdre repeated, which are (I) determining one or
more dose modification criteria and one or moreedtiscontinuation criteria in the subject, (I1)
if the one or more dose modification criteria fr@inare satisfied, withholding the
administration of the ADC, (lll) waiting for a ped sufficient for the subject to reach one or
more dose continuation criteria, (IV) determinihg bne or more dose continuation criteria in
the subject, and (V) if the one or more dose caoatilon criteria from (1V) are satisfied,
administering the subject a second regimen conmgrian effective amount of the ADC, wherein
the second regimen comprises a ADC dose equallower than the first regimen. In some
embodiments of the methods provided herein, thédodesteps (1), (1), (IV) and (V) can be
repeated, which are (I) determining one or moreadosdification criteria and one or more dose
discontinuation criteria in the subject, (1l) ifetlone or more dose modification criteria from (1)

are satisfied, withholding the administration of DC, (V) determining the one or more dose
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continuation criteria in the subject, and (V) iétbne or more dose continuation criteria from
(Iv) are satisfied, administering the subject aosecregimen comprising an effective amount of
the ADC, wherein the second regimen comprises a Ab€2 equal to or lower than the first
regimen.

[00446] In some embodiments of the methods provided hettentime period sufficient for

the subject to reach one or more dose continuatiteria is 1 to 10 days. In some embodiments
of the methods provided herein, the time periofigaht for the subject to reach one or more
dose continuation criteria is 1 to 10 weeks. Ime@mbodiments of the methods provided
herein, the time period sufficient for the subjecteach one or more dose continuation criteria is
1 to 4 months. In some embodiments of the metpoaldded herein, the time period sufficient
for the subject to reach one or more dose contimuatiteria is 1 day. In some embodiments of
the methods provided herein, the time period sefficfor the subject to reach one or more dose
continuation criteria is 2 days. In some emboditmefthe methods provided herein, the time
period sufficient for the subject to reach one orendose continuation criteria is 3 days. In
some embodiments of the methods provided heregrtjrtie period sufficient for the subject to
reach one or more dose continuation criteria iaysd In some embodiments of the methods
provided herein, the time period sufficient for théject to reach one or more dose continuation
criteria is 5 days. In some embodiments of thenods provided herein, the time period
sufficient for the subject to reach one or moreedosntinuation criteria is 6 days. In some
embodiments of the methods provided herein, the period sufficient for the subject to reach
one or more dose continuation criteria is 7 ddyissome embodiments of the methods provided
herein, the time period sufficient for the subjecteach one or more dose continuation criteria is
8 days. In some embodiments of the methods prdwiéeein, the time period sufficient for the
subject to reach one or more dose continuatioara@its 9 days. In some embodiments of the
methods provided herein, the time period sufficienthe subject to reach one or more dose
continuation criteria is 10 days. In some embodits@f the methods provided herein, the time
period sufficient for the subject to reach one arendose continuation criteria is 1 week. In
some embodiments of the methods provided heregrtjtie period sufficient for the subject to
reach one or more dose continuation criteria i®2ksg. In some embodiments of the methods
provided herein, the time period sufficient for théject to reach one or more dose continuation

criteria is 3 weeks. In some embodiments of ththods provided herein, the time period
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sufficient for the subject to reach one or moreedoentinuation criteria is 4 weeks. In some
embodiments of the methods provided herein, the period sufficient for the subject to reach
one or more dose continuation criteria is 5 wedkssome embodiments of the methods
provided herein, the time period sufficient for thject to reach one or more dose continuation
criteria is 6 weeks. In some embodiments of ththows provided herein, the time period
sufficient for the subject to reach one or moreedosntinuation criteria is 7 weeks. In some
embodiments of the methods provided herein, the period sufficient for the subject to reach
one or more dose continuation criteria is 8 wedkssome embodiments of the methods
provided herein, the time period sufficient for théject to reach one or more dose continuation
criteria is 1 month. In some embodiments of théhaes provided herein, the time period
sufficient for the subject to reach one or moreedoentinuation criteria is 2 months. In some
embodiments of the methods provided herein, the period sufficient for the subject to reach
one or more dose continuation criteria is 3 monthssome embodiments of the methods
provided herein, the time period sufficient for théject to reach one or more dose continuation
criteria is 4 months.

[00447] The disclosure provides that the modified dosedsgpend on the number of times the
condition for the administration of the second megn based on the one or more dose
continuation criteria have been satisfied. As sutsome embodiments, the methods further
comprises determining the number of times the dardfor the administration of the second
regimen based on the one or more dose continuatitenia have been satisfied.

[00448] In some embodiments, the dose reduction or motificaeferenced to in the
paragraphs related to the one or more dose cotitnuaiteria above and below, are set forth in
Table 8 above.

[00449] In some embodiments of the methods provided hetten/ADC dose in the first
regimen is the starting dose before any dose rigtuot dose modification based on the one or
more dose continuation criteria. Based on Tabla 8ome embodiments, such ADC dose in the
first regimen and the starting dose is 1.25 mgtkgstibject having a body weight of less than
100 kg or 125 mg for subject having a body weidhaless than 100 kg.

[00450] In some embodiments of the methods provided heifdime second regimen is
administered for the first time in (V), the secardimen can be identical to the first regimen. In

some embodiments of the methods provided heredrse¢hond regimen in (V) is identical to the
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first regimen when the second regimen is admirestéor the first time or has been administered
one or more times in (V). In some embodiment$efrhnethods provided herein, if the second
regimen has been administered one or more tim@é)iand the subject has a body weight of
less than 100 kg, the ADC dose in the second regim®wered to about 1.0 mg/kg of the
subject’s body weight. In some embodiments oftie¢hods provided herein, if the second
regimen has been administered one or more tim@#)iand the subject has a body weight of no
less than 100 kg, the ADC dose in the second regim®wered to about 100 mg to the subject.
In some embodiments of the methods provided heifdime second regimen has been
administered two or more times in (V) and the sctbj@s a body weight of less than 100 kg, the
ADC dose in the second regimen is lowered to abatd mg/kg of the subject’s body weight.

In some embodiments of the methods provided heifagime second regimen has been
administered two or more times in (V) and the sctj@s a body weight of no less than 100 kg,
the ADC dose in the second regimen is lowered tm&B5 mg to the subject. In some
embodiments of the methods provided herein, istond regimen has been administered three
or more times in (V) and the subject has a bodyghtesf less than 100 kg, the ADC dose in the
second regimen is lowered to about 0.5 mg/kg ofthgect’'s body weight. In some
embodiments of the methods provided herein, iSgeond regimen has been administered three
or more times in (V) and the subject has a bodygltedf no less than 100 kg, the ADC dose in
the second regimen is lowered to about 50 mg teubgect.

[00451] Alternatively, in some embodiments of the methodsioled herein, if the subject

has a body weight of less than 100 kg, the ADC dotlee second regimen is about 1.0 mg/kg
of the subject’s body weight. In some embodimehthe methods provided herein, if the
subject has a body weight of no less than 100HggADC dose in the second regimen is about
100 mg to the subject. In some embodiments ofite#hods provided herein if the subject has a
body weight of less than 100 kg, the ADC dose engbcond regimen is about 1.0 mg/kg of the
subject’s body weight when the second regimen iisimidtered for the first time or has been
administered one or more times in (V). In some adinbents of the methods provided herein, if
the subject has a body weight of no less than §0éhle ADC dose in the second regimen is
about 100 mg to the subject when the second regisnaiministered for the first time or has
been administered one or more times in (V). Ins@mbodiments of the methods provided

herein, if the second regimen has been administarecr more times in (V) and the subject has
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a body weight of less than 100 kg, the ADC dosénsecond regimen is lowered to about 0.75
mg/kg of the subject’s body weight. In some embeaits of the methods provided herein, if
the second regimen has been administered one ertimwes in (V) and the subject has a body
weight of no less than 100 kg, the ADC dose inséaeond regimen is lowered to about 75 mg to
the subject. In some embodiments of the methooldged herein, if the second regimen has
been administered two or more times in (V) andsthigect has a body weight of less than 100
kg, the ADC dose in the second regimen is loweoesbbut 0.5 mg/kg of the subject’s body
weight. In some embodiments of the methods praviteein, if the second regimen has been
administered two or more times in (V) and the scij@s a body weight of no less than 100 kg,
the ADC dose in the second regimen is lowered tmeb0 mg to the subject.

[00452] The disclosure provides that the one or more dasdifioation criteria, the one or
more dose discontinuation criteria, and/or the @nore dose continuation criteria can be
determined at various frequencies and intervalerdarg to the need of the methods and/or the
practice of the art. In some embodiments of théhods provided herein, the one or more dose
modification criteria, the one or more dose dispurdtion criteria, and/or the one or more dose
continuation criteria are determined daily. In soembodiments of the methods provided
herein, the one or more dose modification critedha,one or more dose discontinuation criteria,
and/or the one or more dose continuation criteeadatermined once every two days, once
every three days, once every four days, or oncey/dive days, once every six days. In some
embodiments of the methods provided herein, theoomeore dose modification criteria, the one
or more dose discontinuation criteria, and/or the or more dose continuation criteria are
determined weekly, bi-weekly, once every three week once every four weeks. In some
embodiments of the methods provided herein, theoomeore dose modification criteria, the one
or more dose discontinuation criteria, and/or the or more dose continuation criteria are
determined monthly, once every two months, or awy three months.

[00453] As s clear from the above descriptions, in sombadiments of the methods
provided herein, the one or more dose modificatitteria, the one or more dose discontinuation
criteria, and/or the one or more dose continuatiteria are used in corresponding
combinations. Accordingly, in some embodimentthefmethods provided herein, certain one
or more dose modification criteria correspond td/anare used in combination with certain

specific one or more dose discontinuation critarid certain specific one or more dose
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continuation criteria. Similarly, in some embodirtgeof the methods provided herein, certain
one or more dose discontinuation criteria corredgorand/or are used in combination with
certain specific one or more dose modificationeciét and certain specific one or more dose
continuation criteria. Additionally, certain onermore dose continuation criteria correspond to
and/or are used in combination with certain speafie or more dose discontinuation criteria
and certain specific one or more dose modificatiateria.
[00454] Specifically, in some embodiments of the methodwidled herein, the dose
modification criteria, dose discontinuation crigerand the dose continuation criteria are selected
from any one or more of the following combinations:

i. the one or more dose modification criteria are diglucose level higher than 250

mg/dL; the one or more dose discontinuation catare none; and the one or more

dose continuation criteria are blood glucose lexeimore than 250 mg/dL;

ii.  the one or more dose modification criteria are dlglucose level higher than 250
mg/dL; the one or more dose discontinuation catare blood glucose level higher
than 500; and the one or more dose continuatideri@iare blood glucose level no
more than 250 mg/dL;

iii.  the one or more dose modification criteria are hgiyeemia no less than Grade 3;
the one or more dose discontinuation criteria gpehglycemia no less than Grade 4;
and the one or more dose continuation criteriehgperglycemia no more than Grade
2

iv. the one or more dose modification criteria aregesral neuropathy no less than
Grade 2; the one or more dose discontinuationri@itee peripheral neuropathy no

less than Grade 3; and the one or more dose catitnicriteria are peripheral

neuropathy no more than Grade 1;

v. the one or more dose modification criteria are s&action from no less than Grade
3: the one or more dose discontinuation critersaskin reaction no less than Grade 4
or recurrent Grade 3 skin reaction; and the omaae dose continuation criteria are

skin reaction no more than Grade 1;

vi. the one or more dose modification criteria are hematologic toxicity no less than

Grade 3; the one or more dose discontinuationriitge non-hematologic toxicity
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Vii.

viii.

Xi.

Xil.

Xiil.

Xiv.

no less than Grade 4; and the one or more dosaugatibn criteria are non-

hematologic toxicity no more than Grade 1;

the one or more dose modification criteria are acdlsorder no less than Grade 3;
the one or more dose discontinuation criteria argao disorder no less than Grade 4;
and the one or more dose continuation criteriabawgar disorder no more than Grade
1;

the one or more dose modification criteria are dysga no less than Grade 3; the one
or more dose discontinuation criteria are dysgengikess than Grade 4; and the one

or more dose continuation criteria are dysgeusimarce than Grade 1,

the one or more dose modification criteria are tfssppetite no less than Grade 3;
the one or more dose discontinuation criteria @8 bf appetite no less than Grade 4;
and the one or more dose continuation criteridas® of appetite no more than Grade
1;

the one or more dose modification criteria are exiarno less than Grade 3; the one
or more dose discontinuation criteria are anorari¢éess than Grade 4; and the one

or more dose continuation criteria are anorexiaooe than Grade 1;

the one or more dose modification criteria aregfaino less than Grade 3; the one or
more dose discontinuation criteria are fatigueess ithan Grade 4; and the one or
more dose continuation criteria are fatigue no ntbae Grade 1;

the one or more dose modification criteria arertiea no less than Grade 3; the one
or more dose discontinuation criteria are diarm@éess than Grade 4; and the one or

more dose continuation criteria are diarrhea noentoan Grade 1;

the one or more dose modification criteria are Hetogic toxicity no less than Grade
2; the one or more dose discontinuation critergah@matologic toxicity no less than
Grade 4; and the one or more dose continuatioarizriare the hematologic toxicity

no more than Grade 1;

the one or more dose modification criteria are Hetogic toxicity no less than Grade
2: the one or more dose discontinuation critergareane; and the one or more dose

continuation criteria are the hematologic toxigitymore than Grade 1;
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xv.  the one or more dose modification criteria arertivocytopenia no less than Grade
2; the one or more dose discontinuation criteratArombocytopenia no less than
Grade 4; and the one or more dose continuatioariiare the thrombocytopenia no

more than Grade 1; and

xvi.  the one or more dose modification criteria arerivocytopenia no less than Grade
2; the one or more dose discontinuation criterearaane; and the one or more dose

continuation criteria are the thrombocytopenia raerthan Grade 1;

[00455] In some embodiments of the methods provided hettegncombinations of the one or
more dose modification criteria, the one or morseddiscontinuation criteria, and/or the one or
more dose continuation criteria are used in comedimg combinations are independently. In
some embodiments of the methods provided herez;dimbinations of the one or more dose
modification criteria, the one or more dose disturdtion criteria, and/or the one or more dose
continuation criteria are used in corresponding lwioations are determined in parallel. In some
embodiments of the methods provided herein, thebamations of the one or more dose
modification criteria, the one or more dose dispurdtion criteria, and/or the one or more dose
continuation criteria are used in corresponding lwioations are determined independently and

in parallel.

5.3 Anti-191P4D12 Antibody Drug Conjugate

[00456] In general the methods provided herein utilize ar181P4D12 ADC described
herein and/or in US Patent No. 8,637,642, whidei®in incorporated in its entirety by
reference The anti-191P4D12 antibody drug conjugate prediberein comprises an antibody or
antigen binding fragment thereof that binds to M MF2 conjugated to one or more units of
cytotoxic agents (or drug units). The cytotoxieats (or drug units) can be covalently linked
directly or via a linker unit (LU).
[00457] In some embodiments, the antibody drug conjugatepcnind has the following
formula:

L - (LU-D)p (1)

or a pharmaceutically acceptable salt or solvateethf; wherein:
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L is the antibody unite.g., the anti-191P4D12 antibody or an antigen bindiagment

thereof as provided in Section 5.3.1 below, and

(LU-D) is a linker unit-drug unit moiety, wherein:

LU- is a linker unit, and

D is a drug unit having cytostatic or cytotoxicigity against a target cell; and

p is an integer from 1 to 20.
[00458] In some embodiments, p ranges from 1 to 20,114 1918, 1to 17,1to 16, 1to
15,1t014,1t013,1t012,1t011,1t016) %, 1t08,1to7,1t06,1t05,1to4, Bijorl
to 2. In some embodiments, p ranges from 2 t226,19, 2to 18, 2to 17, 2 to 16, 2 to 15, 2 to
14,2t013,2t012,2t0 11,210 10,2to R Bt2t07,21t06,21t0 5, 210 4 or 2 to 3.séme
embodiments, p ranges from 3 to 20, 3 to 19, BtB1o 17, 3to 16, 3to 15, 3to 14, 3t0 13, 3
to12,3t011,3t010,3t09,3t08,3t078,3to5,or3to4. Insome embodiments, p is
about 1. In some embodiments, p is about 2. fmesembodiments, p is about 3. In some
embodiments, p is about 4. In some embodimenssapout 3.8. In some embodiments, p is
about 5. In some embodiments, p is about 6. Inesembodiments, p is about 7. In some
embodiments, p is about 8. In some embodimenssapout 9. In some embodiments, p is
about 10. In some embodiments, p is about 15koiine embodiments, p is about 12. In some
embodiments, p is about 13. In some embodimeritsapout 14. In some embodiments, p is
about 15. In some embodiments, p is about 1&oiine embodiments, p is about 17. In some
embodiments, p is about 18. In some embodimenssapout 19. In some embodiments, p is
about 20.
[00459] In some embodiments, the antibody drug conjugatepoaind has the following
formula:

L - (Aa=Ww-Yy-D)p ()

or a pharmaceutically acceptable salt or solvateethf, wherein:

L is the Antibody unite.g., the anti-191P4D12 antibody or an antigen bindiagment
thereof as provided in Section 5.3.1 below; and

-Ax-Wyu-Yy- is a linker unit (LU), wherein:

-A- is a stretcher unit,

aisOorl,

each -W- is independently an amino acid unit,
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w is an integer ranging from 0 to 12,

-Y- is a self-immolative spacer unit,

yis 0, 1 or 2;

D is a drug units having cytostatic or cytotoxitiety against the target cell; and

p is an integer from 1 to 20.
[00460] In some embodiments, ais 0 or 1, wis O or 1,yaisd0, 1 or 2. In some
embodiments, ais 0 or 1, wis 0 or 1, and y is 0.0ln some embodiments, p ranges from 1 to
20,1t019,1t018,1t017,1t016,1to 18 14,1t013,1t012,1t011,1t010,1t4 &
8,1t07,1t06,1to5,1to4,1to 3, or Ptoln some embodiments, p ranges from 2 to 26, 2 t
19,2t018,2t0 17,210 16, 2to 15, 2to 1th 23,2t0 12, 2t0 11,2t010,2t09,2to & 2
7,2t06,21t05,2to4or2to 3. In some emimedts, p ranges from 3 to 20, 3to 19, 3to 18, 3
to17,3to 16,3to 15,310 14,310 13,3t03dH 11,3t010,3t09,3t08,3to7,3t8®
5, or 3to 4. In some embodiments, p is abouhlsome embodiments, p is about 2. In some
embodiments, p is about 3. In some embodimenssapout 4. In some embodiments, p is
about 3.8. In some embodiments, p is about Somesembodiments, p is about 6. In some
embodiments, p is about 7. In some embodimenssapout 8. In some embodiments, p is
about 9. In some embodiments, p is about 10.0fmesembodiments, p is about 11. In some
embodiments, p is about 12. In some embodimerissapout 13. In some embodiments, p is
about 14. In some embodiments, p is about 15o0me embodiments, p is about 16. In some
embodiments, p is about 17. In some embodimenssapout 18. In some embodiments, p is
about 19. In some embodiments, p is about 2&oine embodiments, when w is not zero, y is 1
or 2. In some embodiments, when wis 1 to 12,lyas 2. In some embodiments, w is 2 to 12
andyis 1 or 2. In some embodiments, a is 1 aandvy are O.
[00461] For compositions comprising a plurality antibodeesntigen binding fragments
thereof, the drug loading is represented by patleage number of drug molecules per antibody
unit. Drug loading may range from 1 to 20 drug$ pBr antibody. The average number of
drugs per antibody in preparation of conjugaticect®ns may be characterized by conventional
means such as mass spectroscopy, ELISA assay,RInd.HThe quantitative distribution of
antibody drug conjugates in terms of p may alsddtermined. In some instances, separation,

purification, and characterization of homogeneaugbady drug conjugates where p is a certain
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value from antibody drug conjugates with other daaglings may be achieved by means such as
reverse phase HPLC or electrophoresis. In exemplabodiments, p is from 2 to 8.

5.3.1 Anti-191P4D12 Antibodies or Antigen Binding Fagments
[00462] In one embodiment, the antibody or antigen bindragment thereof that binds to
191P4D12-related proteins is an antibody or antlgeding fragment that specifically binds to
191P4D12 protein comprising amino acid sequen@&g) ID NO:2 (see FIG. 1A). The
corresponding cDNA encoding the 191P4D12 protesidhaequence of SEQ ID NO:1 (see FIG.
1A).
[00463] The antibody that specifically binds to 191P4D1@t@in comprising amino acid
sequence of SEQ ID NO:2 includes antibodies thatiad to other 191P4D12-related proteins.
For example, antibodies that bind 191P4D12 pratemprising amino acid sequence of SEQ ID
NO:2 can bind 191P4D12-related proteins such a®4B12 variants and the homologs or
analogs thereof.
[00464] In some embodiments, the anti-191P4D12 antibodyigea herein is a monoclonal
antibody.
[00465] In some embodiments, the antibody comprises a helaaiy comprising an amino
acid sequence of SEQ ID NO:4 (cDNA sequence of 8ERO:3), and/or a light chain
comprising an amino acid sequence of SEQ ID N@DO\NA sequence of SEQ ID NO:5), as
shown in FIGS. 1B and 1C.
[00466] In some embodiments, the anti-191P4D12 antibodyntigen binding fragment
thereof comprises a heavy chain variable regionpemimg complementarity determining
regions (CDRs) comprising the amino acid sequeattdse CDRs of the heavy chain variable
region set forth in SEQ ID NO:22 (which is the amarcid sequence ranging from the 20th
amino acid (glutamic acid) to the 136th amino dse&fine) of SEQ ID NO:7) and a light chain
variable region comprising CDRs comprising the amaoid sequences of the CDRs of the light
chain variable region set forth in SEQ ID NO:23 fethis the amino acid sequence ranging from
the 23rd amino acid (aspartic acid) to the 130tinaracid (arginine) of SEQ ID NO:8). SEQ
ID NO: 22, SEQ ID NO:23, SEQ ID NO:7 and SEQ ID B@re as shown in FIGS. 1D and 1E
and listed below:
SEQ ID NO:22
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EVQLVESGGGLVQPGGSLRLSCAASGFTFSSYNMNWVRQAPGKGLEWVSSESSSTIY
YADSVKGRFTISRDNAKNSLSLQMNSLRDEDTAVYYCARAYYYGMDVWGQGTTVTVS
S

SEQ ID NO:23
DIQMTQSPSSVSASVGDRVTITCRASQGISGWLAWY QQKPGKAPKFLIYABTLQSGVPS
RFSGSGSGTDFTLTISSLQPEDFATYYCQQANSFPPTFGGGTKVEIKR

SEQ ID NO:7
MELGLCWVFLVAILEGVQCEVQLVESGGGLVQPGGSLRLSCAASGFTFSSYMNWVRQ
APGKGLEWVSYISSSSSTIYYADSVKGRFTISRDNAKNSLSLOMNSLRDEDAVYYCAR
AYYYGMDVWGQGTTVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKD¥PEPVTV
SWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKRI KVDKRV
EPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVIBHEDPEVKF
NWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPI
EKTISKAKGQPREPQVYTLPPSREEMTKNQVSLTCLVKGFYPSDIAVEWHSGQPENNY
KTTPPVLDSDGSFFLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSSPGK

SEQ ID NO:8
MDMRVPAQLLGLLLLWFPGSRCDIQMTQSPSSVSASVGDRVTITCRASQGGWLAWY
QQKPGKAPKFLIYAASTLQSGVPSRFSGSGSGTDFTLTISSLQPEDFATCQQANSFPPT
FGGGTKVEIKRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWVDNALQS
GNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT8FNRGEC
[00467] CDR sequences can be determined according to welldk numbering systems. As
described above, CDR regions are well-known todlsddled in the art and have been defined
by well-known numbering systems. For example Khbat Complementarity Determining
Regions (CDRs) are based on sequence variabildyaesthe most commonly usesd e.g.,
Kabatet al., supra). Chothia refers instead to the location of ttnectural loops ee, e.g.,
Chothia and Lesk, 1987, J. Mol. Biol. 196:901-1The end of the Chothia CDR-H1 loop when
numbered using the Kabat numbering convention sdréween H32 and H34 depending on the

length of the loop (this is because the Kabat numbgecheme places the insertions at H35A
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and H35B,; if neither 35A nor 35B is present, thep@nds at 32; if only 35A is present, the loop
ends at 33; if both 35A and 35B are present, tbhp Ends at 34). The AbM hypervariable
regions represent a compromise between the KabRis@Dd Chothia structural loops, and are

used by Oxford Molecular's AbM antibody modelindta@re (ee, e.g., Antibody Engineering

Vol. 2 (Kontermann and Dibel eds., 2d ed. 2010))e “contact” hypervariable regions are
based on an analysis of the available complexargstuctures. Another universal numbering
system that has been developed and widely adoptedMunoGeneTics (IMGT) Information
Syster? (Lafrancet al., 2003, Dev. Comp. Immunol. 27(1):55-77). IMGTais integrated
information system specializing in immunoglobul{iS), T-cell receptors (TCR), and major
histocompatibility complex (MHC) of human and otlvertebrates. Herein, the CDRs are
referred to in terms of both the amino acid seqaen the location within the light or heavy
chain. As the “location” of the CDRs within thewstture of the immunoglobulin variable
domain is conserved between species and presstitictures called loops, by using numbering
systems that align variable domain sequences aogptal structural features, CDR and
framework residues are readily identified. Thi®rmation can be used in grafting and
replacement of CDR residues from immunoglobulineraé species into an acceptor framework
from, typically, a human antibody. An additionalmbering system (AHon) has been developed
by Honegger and Pluckthun, 2001, J. Mol. Biol. 3887-70. Correspondence between the
numbering system, including, for example, the Kahanhbering and the IMGT unique
numbering system, is well-known to one skilledhe art gee, e.g., Kabat,supra; Chothia and
Lesk,supra; Martin, supra; Lefrancet al., supra). The residues from each of these hypervariable
regions or CDRs are noted in Table 1 above.

[00468] In some embodiments, the anti-191P4D12 antibodyntigen binding fragment
thereof comprises a heavy chain variable regionpemimg complementarity determining
regions (CDRs) comprising the amino acid sequeatdse CDRs of the heavy chain variable
region set forth in SEQ ID NO:22 according to Kahambering and a light chain variable
region comprising CDRs comprising the amino aciusaces of the CDRs of the light chain
variable region set forth in SEQ ID NO:23 accordiadabat numbering.

[00469] In some embodiments, the anti-191P4D12 antibodyntigen binding fragment
thereof comprises a heavy chain variable regionpemimg complementarity determining

regions (CDRs) comprising the amino acid sequeatdse CDRs of the heavy chain variable
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region set forth in SEQ ID NO:22 according to AbMnmbering and a light chain variable region
comprising CDRs comprising the amino acid sequeat#dse CDRs of the light chain variable
region set forth in SEQ ID NO:23 according to AbMnmbering.

[00470] In other embodiments, the anti-191P4D12 antibodymigen binding fragment
thereof comprises a heavy chain variable regionpemimg complementarity determining
regions (CDRs) comprising the amino acid sequeatdse CDRs of the heavy chain variable
region set forth in SEQ ID NO:22 according to Clatihumbering and a light chain variable
region comprising CDRs comprising the amino acgusaces of the CDRs of the light chain
variable region set forth in SEQ ID NO:23 accordioghothia numbering.

[00471] In other embodiments, the anti-191P4D12 antibodgmigen binding fragment
thereof comprises a heavy chain variable regionpemimg complementarity determining
regions (CDRs) comprising the amino acid sequeatdse CDRs of the heavy chain variable
region set forth in SEQ ID NO:22 according to Cebtaumbering and a light chain variable
region comprising CDRs comprising the amino aciusaces of the CDRs of the light chain
variable region set forth in SEQ ID NO:23 accordiogontact numbering.

[00472] In yet other embodiments, the anti-191P4D12 anfilmydcantigen binding fragment
thereof comprises a heavy chain variable regionpemimg complementarity determining
regions (CDRs) comprising the amino acid sequeatdse CDRs of the heavy chain variable
region set forth in SEQ ID NO:22 according to IM@@Imbering and a light chain variable
region comprising CDRs comprising the amino acgueaces of the CDRs of the light chain
variable region set forth in SEQ ID NO:23 accordiogMGT numbering.

[00473] As described above, the CDR sequences accorduifféoent numbering systems
can be readily determineelg., using online tools such as the one provided btygl&n receptor
Numbering And Receptor Classificatlon (ANARCI). rlexample, the heavy chain CDR
sequences within SEQ ID NO:22, and the light cl@DR sequences within SEQ ID NO:23
according to Kabat numbering as determined by ANA&E listed in Table 19 below.

Table 19
VH of SEQ ID NO:22 VL of SEQ ID NO:23
CDR1 | SYNMN (SEQ ID NO:9) RASQGISGWLA (SEQ ID NO:12)
CDR2 | YISSSSSTIYYADSVKG (SEQ ID NO:10) AASTLQS (SHQ NO:13)
CDR3 | AYYYGMDV (SEQ ID NO:11) QQANSFPPT (SEQ ID NGt)
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[00474] For another example, the heavy chain CDR sequemiteis SEQ ID NO:22, and the
light chain CDR sequences within SEQ ID NO:23 adtay to IMGT numbering as determined
by ANARCI are listed in Table 20 below.

Table 20
VH of SEQ ID NO:22 VL of SEQ ID NO:23
CDR1 | GFTFSSYN (SEQ ID NO:16) QGISGW (SEQ ID NO:19)
CDR2 | ISSSSSTI (SEQ ID NO:17) AAS (SEQ ID NO:20)
CDR3 | ARAYYYGMDYV (SEQ ID NO:18) QQANSFPPT (SEQ IDON21)

[00475] In some embodiments, the antibody or antigen bméfimgment thereof comprises
CDR H1 comprising an amino acid sequence of SEQ@I9, CDR H2 comprising an amino
acid sequence of SEQ ID NO:10, CDR H3 comprising@mo acid sequence of SEQ ID
NO:11, CDR L1 comprising an amino acid sequenc8Ed ID NO:NO:12, CDR L2
comprising an amino acid sequence of SEQ ID NO:[8Cahd CDR L3 comprising an amino
acid sequence of SEQ ID NO:NO:14.

[00476] In some embodiments, the antibody or antigen bmélimgment thereof comprises
CDR H1 comprising an amino acid sequence of SEQ@16, CDR H2 comprising an amino
acid sequence of SEQ ID NO:17, CDR H3 comprising@mo acid sequence of SEQ ID
NO:18, CDR L1 comprising an amino acid sequenc8Ed ID NO:NO:19, CDR L2
comprising an amino acid sequence of SEQ ID NO:lCaAd CDR L3 comprising an amino
acid sequence of SEQ ID NO:NO:21.

[00477] In some embodiments, the antibody or antigen bopétimgment thereof comprises
CDR H1 consisting of an amino acid sequence of SERO:9, CDR H2 consisting of an
amino acid sequence of SEQ ID NO:10, CDR H3 caoingjsif an amino acid sequence of SEQ
ID NO:11, CDR L1 consisting of an amino acid sequeeaf SEQ ID NO:NO:12, CDR L2
consisting of an amino acid sequence of SEQ ID N@18, and CDR L3 consisting of an
amino acid sequence of SEQ ID NO:NO:14.

[00478] In some embodiments, the antibody or antigen bméfimgment thereof comprises
CDR H1 consisting of an amino acid sequence of 8ER0:16, CDR H2 consisting of an
amino acid sequence of SEQ ID NO:17, CDR H3 coingjsif an amino acid sequence of SEQ
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ID NO:18, CDR L1 consisting of an amino acid sequeeaf SEQ ID NO:NO:19, CDR L2
consisting of an amino acid sequence of SEQ ID N@29, and CDR L3 consisting of an
amino acid sequence of SEQ ID NO:NO:21.

[00479] In some embodiments, the antibody or antigen bopétamgment thereof comprises a
heavy chain variable region comprising the amind aequence of SEQ ID NO:22 and a light
chain variable region comprising the amino acidusege of SEQ ID NO:23.

[00480] In some embodiments, the antibody or antigen bopétamgment thereof comprises a
heavy chain variable region consisting of the anacid sequence of SEQ ID NO:22 and a light
chain variable region consisting of the amino agduence of SEQ ID NO:23.

[00481] In some embodiments, the antibody comprises a hefaaiyp comprising the amino
acid sequence ranging from the 20th amino aciddgiic acid) to the 466th amino acid (lysine)
of SEQ ID NO:7 and a light chain comprising the monacid sequence ranging from the 23rd
amino acid (aspartic acid) to the 236th amino é&cydteine) of SEQ ID NO:8.

[00482] In some embodiments, the antibody comprises a hefaaipn consisting of the amino
acid sequence ranging from the 20th amino aciddgiic acid) to the 466th amino acid (lysine)
of SEQ ID NO:7 and a light chain consisting of #mino acid sequence ranging from the 23rd
amino acid (aspartic acid) to the 236th amino é&cydteine) of SEQ ID NO:8.

[00483] In some embodiments, amino acid sequence moddit@ of antibodies described
herein are contemplated. For example, it may seade to optimize the binding affinity
and/or other biological properties of the antibadg]uding but not limited to specificity,
thermostability, expression level, effector funospglycosylation, reduced immunogenicity, or
solubility. Thus, in addition to the antibodiesdebed herein, it is contemplated that antibody
variants can be prepared. For example, antibodgna can be prepared by introducing
appropriate nucleotide changes into the encoding [avd/or by synthesis of the desired
antibody or polypeptide. Those skilled in thevanib appreciate that amino acid changes may
alter post-translational processes of the antibsedgh as changing the number or position of
glycosylation sites or altering the membrane analgacharacteristics.

[00484] In some embodiments, the antibodies provided hemairchemically modified, for
example, by the covalent attachment of any typaagcule to the antibody. The antibody
derivatives may include antibodies that have bdwmically modified, for example, by

glycosylation, acetylation, pegylation, phosphatigia, amidation, derivatization by known

-152 of 274



protecting/blocking groups, proteolytic cleavagekage to a cellular ligand or other proteitt.
Any of numerous chemical modifications may be ealout by known techniques, including,
but not limited to, specific chemical cleavage,tgle¢ion, formulation, metabolic synthesis of
tunicamycin.etc. Additionally, the antibody may contain one or moon-classical amino acids.
[00485] Variations may be a substitution, deletion, or rhea of one or more codons
encoding the single domain antibody or polypeptide results in a change in the amino acid
sequence as compared with the original antibogyobpeptide. Amino acid substitutions can
be the result of replacing one amino acid with aBapamino acid comprising similar structural
and/or chemical properties, such as the replaceaienteucine with a serine,g., conservative
amino acid replacements. Standard techniques km@wrose of skill in the art can be used to
introduce mutations in the nucleotide sequencedinga molecule provided herein, including,
for example, site-directed mutagenesis and PCRatetimutagenesis which results in amino
acid substitutions. Insertions or deletions mayawatily be in the range of about 1 to 5 amino
acids. In certain embodiments, the substituti@hettbn, or insertion includes fewer than 25
amino acid substitutions, fewer than 20 amino aaioktitutions, fewer than 15 amino acid
substitutions, fewer than 10 amino acid substihgjdewer than 5 amino acid substitutions,
fewer than 4 amino acid substitutions, fewer thamno acid substitutions, or fewer than 2
amino acid substitutions relative to the originalecule. In a specific embodiment, the
substitution is a conservative amino acid subsituinade at one or more predicted non-
essential amino acid residues. The variation @tbmay be determined by systematically
making insertions, deletions, or substitutionsrofreo acids in the sequence and testing the
resulting variants for activity exhibited by thergatal antibodies.

[00486] Amino acid sequence insertions include amino- anclldboxyl-terminal fusions
ranging in length from one residue to polypeptidestaining multiple residues, as well as
intrasequence insertions of single or multiple aanid residues. Examples of terminal
insertions include an antibody with an N-terminatmonyl residue.

[00487] Antibodies generated by conservative amino acidtiubions are included in the
present disclosure. In a conservative amino adidtgution, an amino acid residue is replaced
with an amino acid residue comprising a side claih a similar charge. As described above,
families of amino acid residues comprising sidaemchavith similar charges have been defined in

the art. These families include amino acids wikib side chainge(., lysine, arginine,
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histidine), acidic side chains.g., aspartic acid, glutamic acid), uncharged polae sithins

(e.0., glycine, asparagine, glutamine, serine, threoriytesine, cysteine), nonpolar side chains
(e.g., alanine, valine, leucine, isoleucine, proline, pfialanine, methionine, tryptophan), beta-
branched side chains.g., threonine, valine, isoleucine) and aromatic sidgms €.9., tyrosine,
phenylalanine, tryptophan, histidine). Alternalyyenutations can be introduced randomly
along all or part of the coding sequence, suchyasahiration mutagenesis, and the resultant
mutants can be screened for biological activitidemtify mutants that retain activity. Following
mutagenesis, the encoded protein can be expresddteactivity of the protein can be
determined conservative.g., within an amino acid group with similar propest&nd/or side
chains) substitutions may be made, so as to maiotaiot significantly change the properties.
[00488] Amino acids may be grouped according to similagitrethe properties of their side
chains gee, e.g., Lehninger, Biochemistry 73-75 (2d ed. 1975)):f@h-polar: Ala (A), Val (V),
Leu (L), lle (), Pro (P), Phe (F), Trp (W), Met §M2) uncharged polar: Gly (G), Ser (S), Thr
(T), Cys (C), Tyr (Y), Asn (N), GIn (Q); (3) acidiasp (D), Glu (E); and (4) basic: Lys (K), Arg
(R), His(H). Alternatively, naturally occurringsielues may be divided into groups based on
common side-chain properties: (1) hydrophobic: Blacine, Met, Ala, Val, Leu, lle; (2) neutral
hydrophilic: Cys, Ser, Thr, Asn, GIn; (3) acidicspy Glu; (4) basic: His, Lys, Arg; (5) residues
that influence chain orientation: Gly, Pro; and #6)matic: Trp, Tyr, Phe.

[00489] For example, any cysteine residue not involved antaining the proper
conformation of the antibody also may be substituter example, with another amino acid,
such as alanine or serine, to improve the oxidaiability of the molecule and to prevent
aberrant crosslinking.

[00490] The variations can be made using methods knowneiratt such as oligonucleotide-
mediated (site-directed) mutagenesis, alanine sggnand PCR mutagenesis. Site-directed
mutagenesissée, e.g., Carter, 1986, Biochem J. 237:1-7; and Zod#teal., 1982, Nucl. Acids
Res. 10:6487-500), cassette mutagenssis€.g., Wellset al., 1985, Gene 34:315-23), or other
known techniques can be performed on the cloned BiN#oduce the anti-anti-MSLN antibody
variant DNA.

[00491] Covalent modifications of antibodies are includathim the scope of the present
disclosure. Covalent modifications include reagtiargeted amino acid residues of an antibody

with an organic derivatizing agent that is capaifleeacting with selected side chains or the N-
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or C- terminal residues of the antibody. Other ifications include deamidation of glutaminyl
and asparaginyl residues to the correspondingrglgltand aspartyl residues, respectively,
hydroxylation of proline and lysine, phosphorylatiof hydroxyl groups of seryl or threonyl
residues, methylation of theamino groups of lysine, arginine, and histidingesthainsee,

e.g., Creighton, Proteins: Structure and Molecular Brbgs 79-86 (1983)), acetylation of the N-
terminal amine, and amidation of any C-terminaboayl group.

[00492] Other types of covalent modification of the antipaacluded within the scope of this
present disclosure include altering the native @gytation pattern of the antibody or polypeptide
(see, eg., Becket al., 2008, Curr. Pharm. Biotechnol. 9:482-501; anddNa2010, Drug Discov.
Today 15:773-80), and linking the antibody to oha wariety of nonproteinaceous polymers,
e.g., polyethylene glycol (PEG), polypropylene glyoai,polyoxyalkylenes, in the manner set
forth, for example, in U.S. Pat. Nos. 4,640,83896,689; 4,301,144; 4,670,417; 4,791,192; or
4,179,337.

[00493] In some embodiments, the antibody or antigen bopéfimgment provided herein
comprises a heavy chain having more than 70% hawaoidentity to the heavy chain as set
forth in SEQ ID NO:7. In some embodiments, thelenty or antigen binding fragment

provided herein comprises a heavy chain having riae 75% homology or identity to the
heavy chain as set forth in SEQ ID NO:7. In sombediments, the antibody or antigen
binding fragment provided herein comprises a hednain having more than 80% homology or
identity to the heavy chain as set forth in SEQNID:7. In some embodiments, the antibody or
antigen binding fragment provided herein compreségavy chain having more than 85%
homology or identity to the heavy chain as setfantSEQ ID NO:7. In some embodiments, the
antibody or antigen binding fragment provided he@mprises a heavy chain having more than
90% homology or identity to the heavy chain adaeh in SEQ ID NO:7. In some
embodiments, the antibody or antigen binding fragnpeovided herein comprises a heavy chain
having more than 95% homology or identity to thawechain as set forth in SEQ ID NO:7.
[00494] In some embodiments, the antibody or antigen bopéfimgment provided herein
comprises a light chain having more than 70% homotur identity to the light chain as set forth
in SEQ ID NO:8. In some embodiments, the antibodgntigen binding fragment provided
herein comprises a light chain having more than A5%ology or identity to the light chain as

set forth in SEQ ID NO:8. In some embodiments,ahtbody or antigen binding fragment
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provided herein comprises a light chain having mibae 80% homology or identity to the light
chain as set forth in SEQ ID NO:8. In some embediits, the antibody or antigen binding
fragment provided herein comprises a light chawirigamore than 85% homology or identity to
the light chain as set forth in SEQ ID NO:8. Imsoembodiments, the antibody or antigen
binding fragment provided herein comprises a ligdin having more than 90% homology or
identity to the light chain as set forth in SEQNID:8. In some embodiments, the antibody or
antigen binding fragment provided herein compreséght chain having more than 95%
homology or identity to the light chain as setliort SEQ ID NO:8.

[00495] In some embodiments, the anti-191P4D12 antibodyigea herein comprises heavy
and light chain CDR regions of an antibody desigdaia22-2(2,4)6.1 produced by a hybridoma
deposited under the American Type Culture Collec(®TCC) Accession NO: PTA-11267, or
heavy and light chain CDR regions comprising andoiol sequences that are homologous to the
amino acid sequences of the heavy and light chBIR @€&gions of Ha22-2(2,4)6.1, and wherein
the antibodies retain the desired functional priogeof the anti-191P4D12 antibody designated
Ha22-2(2,4)6.1 produced by a hybridoma depositetuthe American Type Culture Collection
(ATCC) Accession NO: PTA-11267.

[00496] In some embodiments, the anti-191P4D12 antibodyigea herein comprises heavy
and light chain CDR regions of an antibody desigddia22-2(2,4)6.1 produced by a hybridoma
deposited under the American Type Culture Collec(®TCC) Accession NO: PTA-11267, or
heavy and light chain CDR regions consisting ofraoracid sequences that are homologous to
the amino acid sequences of the heavy and lighth @R regions of Ha22-2(2,4)6.1, and
wherein the antibodies retain the desired functipnaperties of the anti-191P4D12 antibody
designated Ha22-2(2,4)6.1 produced by a hybridoep@sited under the American Type
Culture Collection (ATCC) Accession NO: PTA-11267.

[00497] In some embodiments, the antibody or antigen bméfimgment thereof provided
herein comprises a humanized heavy chain variggiem and a humanized light chain variable
region, wherein:

(a) the heavy chain variable region comprises CBdRsprising the amino acid
sequences of the heavy chain variable region CBR®Hh in the antibody produced by a
hybridoma deposited under the American Type Cul@okection (ATCC) Accession NO: PTA-
11267,
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(b) the light chain variable region comprises CRBsprising the amino acid sequences
of the light chain variable region CDRs set forttthe antibody produced by a hybridoma
deposited under the American Type Culture Collec(®TCC) Accession NO: PTA-11267.
[00498] In some embodiments, the antibody or antigen bopétimgment thereof provided
herein comprises a humanized heavy chain variggiem and a humanized light chain variable
region, wherein:

(a) the heavy chain variable region comprises CBdRsisting of the amino acid
sequences of the heavy chain variable region C@R®&h in the antibody produced by a
hybridoma deposited under the American Type Cul@okection (ATCC) Accession NO: PTA-
11267,

(b) the light chain variable region comprises C2@8ssisting of the amino acid
sequences of the light chain variable region CD&R$asth in the antibody produced by a
hybridoma deposited under the American Type Cul@okection (ATCC) Accession NO: PTA-
11267.

[00499] In some embodiments, the anti-191P4D12 antibodyigea herein comprises heavy
and light chain variable regions of an antibodyiglested Ha22-2(2,4)6.1 produced by a
hybridoma deposited under the American Type Cul@okection (ATCC) Accession NO: PTA-
11267 (See, Figure 3), or heavy and light variabtgons comprising amino acid sequences that
are homologous to the amino acid sequences ofdéneyrand light chain variable regions of
Ha22-2(2,4)6.1, and wherein the antibodies reta@ndesired functional properties of the anti-
191P4D12 antibody provided herein. In some embedts) the anti-191P4D12 antibody
provided herein comprises heavy and light chainabée regions of an antibody designated
Ha22-2(2,4)6.1 produced by a hybridoma depositettuthe American Type Culture Collection
(ATCC) Accession NO: PTA-11267 (See, Figure 3heavy and light variable regions
consisting of amino acid sequences that are horoaktp the amino acid sequences of the
heavy and light chain variable regions of Ha22-@@,1, and wherein the antibodies retain the
desired functional properties of the anti-191P4R@f&#body provided herein. As the constant
region of the antibody of the invention, any subslaf constant region can be chosen. In one
embodiment, human IgG1 constant region as the heaaiyn constant region and human Ig

kappa constant region as the light chain consegibn can be used.
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[00500] In some embodiments, the anti-191P4D12 antibodyigea herein comprises heavy
and light chains of an antibody designated Ha2242621 produced by a hybridoma deposited
under the American Type Culture Collection (ATCQ)cassion NO: PTA-11267 (See, Figure
3), or heavy and light chains comprising amino agduences that are homologous to the amino
acid sequences of the heavy and light chains oRF242,4)6.1, and wherein the antibodies
retain the desired functional properties of the-281P4D12 antibody provided herein. In some
embodiments, the anti-191P4D12 antibody providedineomprises heavy and light chains of
an antibody designated Ha22-2(2,4)6.1 producedtbgpadoma deposited under the American
Type Culture Collection (ATCC) Accession NO: PTAZEY (See, Figure 3), or heavy and light
chains consisting of amino acid sequences that@relogous to the amino acid sequences of
the heavy and light chains of Ha22-2(2,4)6.1, ahén&in the antibodies retain the desired
functional properties of the anti-191P4D12 antibpdyvided herein.

[00501] In some embodiments, the antibody or antigen bméfimgment thereof provided
herein comprises a heavy chain variable regionadight chain variable region, wherein:

(a) the heavy chain variable region comprises an@ucid sequence that is at least 80%
homologous or identical to the heavy chain variabtgon amino acid sequence of the antibody
produced by a hybridoma deposited under the Ameflgge Culture Collection (ATCC)
Accession NO: PTA-11267; and

(b) the light chain variable region comprises anmnanacid sequence that is at least 80%
homologous or identical to the light chain variatdgion amino acid sequence of the antibody
produced by a hybridoma deposited under the Ameflggpe Culture Collection (ATCC)
Accession NO: PTA-11267.

[00502] In some embodiments, the heavy chain variable negoonprises an amino acid
sequence that is at least 85% homologous or iddntiche heavy chain variable region amino
acid sequence of the antibody produced by a hybré&ddeposited under the American Type
Culture Collection (ATCC) Accession NO: PTA-1126h. other embodiments, the heavy chain
variable region comprises an amino acid sequerataédfat least 90% homologous or identical to
the heavy chain variable region amino acid sequehtiee antibody produced by a hybridoma
deposited under the American Type Culture Collec{®TCC) Accession NO: PTA-11267. In
yet other embodiments, the heavy chain variabl®negomprises an amino acid sequence that is

at least 95% homologous or identical to the hedayrcvariable region amino acid sequence of
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the antibody produced by a hybridoma deposited wimgeAmerican Type Culture Collection
(ATCC) Accession NO: PTA-11267. In other emboditsethe heavy chain variable region
may be 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 9%, 95%, 96%, 97%, 98% or 99%
homologous or identical to the heavy chain variab@gon amino acid sequence of the antibody
produced by a hybridoma deposited under the Ameflgge Culture Collection (ATCC)
Accession NO: PTA-11267.

[00503] In some embodiments, the light chain variable negi@mprises an amino acid
sequence that is at least 85% homologous or iddntche light chain variable region amino
acid sequence of the antibody produced by a hybré&ddeposited under the American Type
Culture Collection (ATCC) Accession NO: PTA-1126h. other embodiments, the light chain
variable region comprises an amino acid sequeratadfat least 90% homologous or identical to
the light chain variable region amino acid sequefdée antibody produced by a hybridoma
deposited under the American Type Culture Collec(®TCC) Accession NO: PTA-11267. In
yet other embodiments, the light chain variableaegomprises an amino acid sequence that is
at least 95% homologous or identical to the lididin variable region amino acid sequence of
the antibody produced by a hybridoma deposited wimgeAmerican Type Culture Collection
(ATCC) Accession NO: PTA-11267. In other emboditsethe light chain variable region may
be 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%,, 99580, 96%, 97%, 98% or 99%
homologous or identical to the light chain variatdgion amino acid sequence of the antibody
produced by a hybridoma deposited under the Ameflgge Culture Collection (ATCC)
Accession NO: PTA-11267.

[00504] In other embodiments, the antibody or antigen lmigdiagment thereof provided
herein comprises a heavy chain and a light chaieramn:

(a) the heavy chain comprises an amino acid segqubat is at least 80% homologous or
identical to the heavy chain amino acid sequendbheo&ntibody produced by a hybridoma
deposited under the American Type Culture Collec{®TCC) Accession NO: PTA-11267; and

(b) the light chain comprises an amino acid seqei¢inat is at least 80% homologous or
identical to the light chain amino acid sequencthefantibody produced by a hybridoma
deposited under the American Type Culture Collec(®TCC) Accession NO: PTA-11267.
[00505] In some embodiments, the heavy chain comprisesnamzacid sequence that is at

least 85% homologous or identical to the heavyrchaiino acid sequence of the antibody
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produced by a hybridoma deposited under the Ameigge Culture Collection (ATCC)
Accession NO: PTA-11267. In other embodiments higevy chain comprises an amino acid
sequence that is at least 90% homologous or iddritiche heavy chain amino acid sequence of
the antibody produced by a hybridoma deposited wt#geAmerican Type Culture Collection
(ATCC) Accession NO: PTA-11267. In yet other emiboehts, the heavy chain comprises an
amino acid sequence that is at least 95% homologowgkentical to the heavy chain amino acid
sequence of the antibody produced by a hybridorpasited under the American Type Culture
Collection (ATCC) Accession NO: PTA-11267. In atleenbodiments, the heavy chain may be
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 99%8p, 96%, 97%, 98% or 99%
homologous or identical to the heavy chain amirid sequence of the antibody produced by a
hybridoma deposited under the American Type Cul@okection (ATCC) Accession NO: PTA-
11267.

[00506] In some embodiments, the light chain comprises@in@acid sequence that is at
least 85% homologous or identical to the light ohemnino acid sequence of the antibody
produced by a hybridoma deposited under the Ameflgge Culture Collection (ATCC)
Accession NO: PTA-11267. In other embodiments/ititeé chain comprises an amino acid
sequence that is at least 90% homologous or iddntche light chain amino acid sequence of
the antibody produced by a hybridoma deposited uimgeAmerican Type Culture Collection
(ATCC) Accession NO: PTA-11267. In yet other emiboehts, the light chain comprises an
amino acid sequence that is at least 95% homologoigkentical to the light chain amino acid
sequence of the antibody produced by a hybridorpasited under the American Type Culture
Collection (ATCC) Accession NO: PTA-11267. In atleenbodiments, the light chain may be
85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 99%86, 96%, 97%, 98% or 99%
homologous or identical to the light chain amin@aequence of the antibody produced by a
hybridoma deposited under the American Type Cul@okection (ATCC) Accession NO: PTA-
11267.

[00507] In some embodiments, the antibody or antigen banétimgment thereof provided herein
binds to a specific epitope in 191P4D12. In somba&liments, the antibody or antigen binding
fragment thereof provided herein bindsv@1 domain of 191P4D12In some embodiments, the
antibody or antigen binding fragment thereof predderein binds tt'C1 domain but not to C1C2

domain of 191P4D12. In some embodimetits,antibody or antigen binding fragment thereof
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provided herein binds to the 1st to 147th amind aesidues of 191P4D12n some embodiments,
the antibody or antigen binding fragment thereoivmed herein binds to an epitope located in the
1st to 147th amino acid residues of 191P4DitRsome embodimentt)e antibody or antigen

binding fragment thereof provided herein bindd#® 1st to 10th amino acid residues of 191P4D12.
In some embodimentthe antibody or antigen binding fragment thereolvjated herein binds to

the 11th to 20th amino acid residues of 191P40hZ0me embodimentthe antibody or antigen
binding fragment thereof provided herein bindshi® 21st to 30th amino acid residues of 191P4D12.
In some embodimentthe antibody or antigen binding fragment thereolvjaed herein binds to

the 31st to 40th amino acid residues of 191P4D&aZome embodiment#)e antibody or antigen
binding fragment thereof provided herein bindshi® 41st to 50th amino acid residues of 191P4D12.
In some embodimentthe antibody or antigen binding fragment thereolvjaed herein binds to

the 51st to 60th amino acid residues of 191P4D&azZome embodiment#)e antibody or antigen
binding fragment thereof provided herein bindg#® 61st to 70th amino acid residues of 191P4D12.
In some embodimentthe antibody or antigen binding fragment thereoljaed herein binds to

the 71st to 80th amino acid residues of 191P4D&aZome embodiment#)e antibody or antigen
binding fragment thereof provided herein bindshi® 81st to 90th amino acid residues of 191P4D12.
In some embodimentthe antibody or antigen binding fragment thereolvjaed herein binds to

the 91st to 100th amino acid residues of 191P4DdZome embodimentthe antibody or antigen
binding fragment thereof provided herein bindshi® 101st to 110th amino acid residues of
191P4D12.In some embodimentthe antibody or antigen binding fragment thereofvjated

herein binds to the 111th to 120th amino acid resdf 191P4D12In some embodimentt)e
antibody or antigen binding fragment thereof preddherein binds to the 121st to 130th amino acid
residues of 191P4D124n some embodimentthe antibody or antigen binding fragment thereof
provided herein binds to the 131st to 140th amiid eesidues of 191P4D12n some
embodimentsthe antibody or antigen binding fragment thereafvjited herein binds to the 141st to
147th amino acid residues of 191P4D12. The bindpitppes of certain embodiments the
antibodies or antigen binding fragments thereof/joled herein have been determined and described
in WO 2012/047724, which is incorporated hereiitsrentirety by reference.

[00508] In some embodimentthe antibody or antigen binding fragment thereolvjmed herein
binds to epitopes in 191P4D12 that are common kaiwee 191P4D12 variants observed in human.
In some embodimentthe antibody or antigen binding fragment thereafvjated herein binds to
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epitopes in 191P4D12 that are common between thB4M12 polymorphysm observed in human.
In some embodimentthe antibody or antigen binding fragment thereafvjated herein binds to
epitopes in 191P4D12 that are common between thB4@12 polymorphysm observed in human
cancers.In some embodimentthe antibody or antigen binding fragment thereafvjited herein
binds to epitopes in 191P4D12 that would bind,rimaéze, disrupt or modulate the biological
function of 191P4DI2 or 191P4D12 varianist some embodimentt)e antibody or antigen
binding fragment thereof provided herein bindsgapes in 191P4D12 that would disrupt the
interaction between 191P4D12 with ligands, subs$taand binding partners.

[00509] Engineered antibodies provided herein include thoséhich modifications have
been made to framework residues within VH and/or(®4. to improve the properties of the
antibody). Typically, such framework modificatioase made to decrease the immunogenicity
of the antibody. For example, one approach ibszKmutate" one or more framework residues
to the corresponding germline sequence. More Spalty, an antibody that has undergone
somatic mutation may contain framework residuesdtiter from the germline sequence from
which the antibody is derived. Such residues @iténtified by comparing the antibody
framework sequences to the germline sequencesvituoh the antibody is derived. To return
the framework region sequences to their germlingigoration, the somatic mutations can be
"backmutated" to the germline sequence by, for gtansite-directed mutagenesis or PCR-
mediated mutagenesied., "backmutated" from leucine to methionine). Subackmutated"
antibodies are also intended to be encompassdtkeligention.

[00510] Another type of framework modification involves ratihg one or more residues
within the framework region, or even within onenosore CDR regions, to remove T-cell
epitopes to thereby reduce the potential immunaigrof the antibody. This approach is also
referred to as "deimmunization” and is describefiiither detail in U.S. Patent Publication No.
2003/0153043 by Carr et al.

[00511] In addition or alternative to modifications madehin the framework or CDR
regions, antibodies of the invention may be engeeéo include modifications within the Fc
region, typically to alter one or more functionabperties of the antibody, such as serum half-
life, complement fixation, Fc receptor binding, sordantigen-dependent cellular cytotoxicity.
Furthermore, an anti-191P4D12 antibody provide@inemay be chemically modifieg.g., one

or more chemical moieties can be attached to thibaaty) or be modified to alter its
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glycosylation, again to alter one or more functigmaperties of the antibody. Each of these
embodiments is described in further detail below.

[00512] In one embodiment, the hinge region of CH1 is medisuch that the number of
cysteine residues in the hinge region is alteegp, increased or decreased. This approach is
described further in U.S. Pat. No. 5,677,425 byrBedet al. The number of cysteine residues in
the hinge region of CH1 is altered to, for examfadeilitate assembly of the light and heavy
chains or to increase or decrease the stabilitjefinti-191P4D12 antibody.

[00513] In another embodiment, the Fc hinge region of dibady is mutated to decrease the
biological half-life of the anti-191P4D12 antibodiylore specifically, one or more amino acid
mutations are introduced into the CH2-CH3 domaiarface region of the Fc-hinge fragment
such that the antibody has impaired Staphylocgumtein A (SpA) binding relative to native
Fc-hinge domain SpA binding. This approach is dbsdrin further detail in U.S. Pat. No.
6,165,745 by Ward et al.

[00514] In another embodiment, the anti-191P4D12 antibedyadified to increase its
biological half-life. Various approaches are pbksi For example, mutations can be introduced
as described in U.S. Pat. No. 6,277,375 to Warterratively, to increase the biological half-
life, the antibody can be altered within the CHXCdrregion to contain a salvage receptor
binding epitope taken from two loops of a CH2 damafian Fc region of an IgG, as described
in U.S. Pat. Nos. 5,869,046 and 6,121,022 by Petsih

[00515] In yet other embodiments, the Fc region is alténgdeplacing at least one amino
acid residue with a different amino acid residualter the effector function(s) of the antibody.
For example, one or more amino acids selected &nmno acid specific residues can be
replaced with a different amino acid residue st the antibody has an altered affinity for an
effector ligand but retains the antigen-bindindigbof the parent antibody. The effector ligand
to which affinity is altered can be, for example,Rc receptor or the C1 component of
complement. This approach is described in furtle¢aidin U.S. Pat. Nos. 5,624,821 and
5,648,260, both by Winter et al.

[00516] Reactivity of the anti-191P4D12 antibodies withSd B4D12-related protein can be
established by a number of well-known means, inoly#Vestern blot, immunoprecipitation,
ELISA, and FACS analyses using, as appropriateP4D12-related proteins, 191P4D12-

expressing cells or extracts thereof. A 191P4Ditbady or fragment thereof can be labeled
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with a detectable marker or conjugated to a secooidcule. Suitable detectable markers
include, but are not limited to, a radioisotop#uarescent compound, a bioluminescent
compound, chemiluminescent compound, a metal dratatan enzyme. Further, bi-specific
antibodies specific for two or more 191P4D12 epmtopre generated using methods generally
known in the art. Homodimeric antibodies can &ls@enerated by cross-linking techniques
known in the artdg., Wolff et al., Cancer Res. 53: 2560-2565).

[00517] In yet another specific embodiment, the anti-191P2Bntibody provided herein is
an antibody comprising heavy and light chain ohahbody designated Ha22-2(2,4)6.1. The
heavy chain of Ha22-2(2,4)6.1 consists of the araitid sequence ranging fromt28 residue
to the 468 K residue of SEQ ID NO:7 and the light chain of22&2(2,4)6.1 consists of amino
acid sequence ranging from2B residue to the 236C residue of SEQ ID NO:8 sequence.
[00518] The hybridoma producing the antibody designated?-2,4)6.1 was sent (via
Federal Express) to the American Type Culture Ctte (ATCC), P.O. Box 1549, Manassas,
VA 20108 on 18-August-2010 and assigned Accessionber PTA-11267.

5.3.2 Cytotoxic Agents (Drug Units)
[00519] In some embodiments, the ADC comprises an antilbo@ytigen binding fragment
thereof conjugated to dolastatins or dolostatirtidepanalogs and derivatives, the auristatins
(US Patent Nos. 5,635,483; 5,780,588). Dolastatntsauristatins have been shown to interfere
with microtubule dynamics, GTP hydrolysis, and eacland cellular division (Woyke et al
(2001) Antimicrob. Agents and Chemother. 45(12)(83884) and have anticancer (US
5,663,149) and antifungal activity (Pettit et @98) Antimicrob. Agents Chemother. 42:2961-
2965). The dolastatin or auristatin drug unit rbayattached to the antibody through the N
(amino) terminus or the C (carboxyl) terminus o treptidic drug unit (WO 02/088172).
[00520] Exemplary auristatin embodiments include the N-teu® linked
monomethylauristatin drug units DE and DF, disalbise“Senter et al, Proceedings of the
American Association for Cancer Research, VolumeMistract Number 623, presented March
28, 2004 and described in United States Patenidatibh No. 2005/0238649, the disclosure of
which is expressly incorporated by reference iritsrety.
[00521] In some embodiments, the auristatin is MMAE (whetee wavy line indicates the

covalent attachment to a linker of an antibody dragjugate).
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MMAE

[00522] In some embodiments, an exemplary embodiment cemgrMMAE and a linker
component (described further herein) has the fotigugtructure (wherein L presents the
antibody and p ranges from 1 to 12):

o] H HBC CHs H OH
o] oJLN Ny Ay N N
] N ,@/\ 0 I OcHO  oOcHO
N/\/\/\'I—N 3 N
H § H
o] 0
L 0
P
NH
o=

[00523] In some embodiments of the formula described irpteeeding paragraph, p ranges
from1to20,1t019,1t018,1to17,1to 16 15,1t014,1to13,1to12,1to11,1tp10
t09,1t08,1t07,1t06,1to5,1to4, Bior1to2. In some embodiments of the formula
described in the preceding paragraph, p ranges 2Zram?0, 2 to 19, 2t0 18, 2to 17, 2 to 16, 2 to
15,2t014,2t013,2t012,2t011,2t0o 14 9,2t08,2t0 7,2t0 6, 2t0 5, 2 to 4 o0 Bt

In some embodiments of the formula described imptieeeding paragraph, p ranges from 3 to
20,3t019,3t018,3to17, 3to 16, 3to 18 34, 3to 13,3 to 12,3 to 11,3 to 10,38 &
8,3to7,3t06,3t05, or3to4. In some ediments of the formula described in the
preceding paragraph, p is about 1. In some emlmusrof the formula described in the
preceding paragraph, p is about 2. In some emlmusrof the formula described in the
preceding paragraph, p is about 3. In some emlmusrof the formula described in the
preceding paragraph, p is about 4. In some emlmusrof the formula described in the
preceding paragraph, p is about 3.8. In some emigods of the formula described in the
preceding paragraph, p is about 5. In some embodgd the formula described in the
preceding paragraph, p is about 6. In some emlmusrof the formula described in the
preceding paragraph, p is about 7. In some embmdsrof the formula described in the
preceding paragraph, p is about 8. In some emlmusrof the formula described in the
preceding paragraph, p is about 9. In some embmdsrof the formula described in the
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preceding paragraph, p is about 10. In some emimyds of the formula described in the
preceding paragraph, p is about 11. In some emimus of the formula described in the
preceding paragraph, p is about 12. In some emizds of the formula described in the
preceding paragraph, p is about 13. In some emimus of the formula described in the
preceding paragraph, p is about 14. In some emimus of the formula described in the
preceding paragraph, p is about 15. In some emimus of the formula described in the
preceding paragraph, p is about 16. In some emimus of the formula described in the
preceding paragraph, p is about 17. In some emimus of the formula described in the
preceding paragraph, p is about 18. In some emizrds of the formula described in the
preceding paragraph, p is about 19. In some emimrds of the formula described in the
preceding paragraph, p is about 20.
[00524] Typically, peptide-based drug units can be prephyefdrming a peptide bond
between two or more amino acids and/or peptiderieags. Such peptide bonds can be
prepared, for example, according to the liquid phagthesis method (see E. Schroder and K.
Libke, “The Peptides”, volume 1, pp 76-136, 1968ademic Press) that is well-known in the
field of peptide chemistry. The auristatin/doléistalrug units may be prepared according to the
methods of: US 5635483; US 5780588; Pettit et@89) J. Am. Chem. Soc. 111:5463-5465;
Pettit et al (1998) Anti-Cancer Drug Design 13:24F; Pettit, G.R., et al. Synthesis, 1996, 719-
725; Pettit et al (1996) J. Chem. Soc. Perkin Trars859-863; and Doronina (2003) Nat
Biotechnol 21(7):778-784.

5.3.3 Linkers
[00525] Typically, the antibody drug conjugates comprismleer unit between the drug unit
(e.g., MMAE) and the antibody unie(@., the anti-191P4D12 antibody or antigen binding
fragment thereof). In some embodiments, the linketeavable under intracellular conditions,
such that cleavage of the linker releases the dnitgrom the antibody in the intracellular
environment. In yet other embodiments, the linkat is not cleavable and the drug is released,
for example, by antibody degradation.
[00526] In some embodiments, the linker is cleavable bgaving agent that is present in the
intracellular environmenig(g., within a lysosome or endosome or caveolea). lifilker can be,
e.g., a peptidyl linker that is cleaved by an intragkell peptidase or protease enzyme, including,

but not limited to, a lysosomal or endosomal pre¢ealn some embodiments, the peptidyl linker
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is at least two amino acids long or at least tlare@o acids long. Cleaving agents can include
cathepsins B and D and plasmin, all of which arkmto hydrolyze dipeptide drug derivatives
resulting in the release of active drug insidegauglls éee, e.g., Dubowchik and Walker, 1999,
Pharm. Therapeutics 83:67-123). Most typical are peptidyl linkerstthge cleavable by
enzymes that are present in 191P4D12-expressifeg d&r example, a peptidyl linker that is
cleavable by the thiol-dependent protease cathdpsivhich is highly expressed in cancerous
tissue, can be usédg., a Phe-Leu or a Gly-Phe-Leu-Gly linker (SEQ ID &)). Other
examples of such linkers are described,, in U.S. Patent No. 6,214,345, incorporated hdogin
reference in its entirety and for all purposesa Bpecific embodiment, the peptidyl linker
cleavable by an intracellular protease is a Vall@ker or a Phe-Lys linkeisée, e.g., U.S.

Patent 6,214,345, which describes the synthesisxdrubicin with the Val-Cit linker). One
advantage of using intracellular proteolytic rekeagthe therapeutic agent is that the agent is
typically attenuated when conjugated and the sestaimilities of the conjugates are typically
high.

[00527] In other embodiments, the cleavable linker is pHs#ere,i.e., sensitive to hydrolysis
at certain pH values. Typically, the pH-sensilimker hydrolyzable under acidic conditions.
For example, an acid-labile linker that is hydralgte in the lysosome=(., a hydrazone,
semicarbazone, thiosemicarbazone, cis-aconitic@roidhoester, acetal, ketal, or the like) can
be used. See, e.g., U.S. Patent Nos. 5,122,368; 5,824,805; 5,622,B2®pwchik and Walker,
1999,Pharm. Therapeutics 83:67-123; Nevilleet al., 1989,Biol. Chem. 264:14653-14661.)
Such linkers are relatively stable under neutralkcpHditions, such as those in the blood, but are
unstable at below pH 5.5 or 5.0, the approximatepthe lysosome. In certain embodiments,
the hydrolyzable linker is a thioether linker (swadhie.g., a thioether attached to the therapeutic
agent via an acylhydrazone borsdg e.g., U.S. Patent No. 5,622,929).

[00528] In yet other embodiments, the linker is cleavalridar reducing condition&.., a
disulfide linker). A variety of disulfide linkerare known in the art, including, for example,
those that can be formed using SATA (N-succinimi@ydcetylthioacetate), SPDP (N-
succinimidyl-3-(2-pyridyldithio)propionate), SPDBI{succinimidyl-3-(2-pyridyldithio)butyrate)
and SMPT (N-succinimidyl-oxycarbonyl-alpha-methjptaa-(2-pyridyl-dithio)toluene), SPDB
and SMPT. $ee, eg., Thorpeet al., 1987,Cancer Res. 47:5924-5931; Wawrzynczakal., In
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Immunoconjugates. Antibody Conjugates in Radioimagery and Therapy of Cancer (C. W. Vogel
ed., Oxford U. Press, 198Fee also U.S. Patent No. 4,880,935

[00529] In yet other specific embodiments, the linker mmaonate linker (Johnsaat al.,

1995, Anticancer Res. 15:1387-93), a maleimidobenzoyl linker (Letwal., 1995,Bioorg-Med-
Chem. 3(10):1299-1304), or a 3’-N-amide analog (leh@l., 1995 ,Bioorg-Med-Chem.
3(10):1305-12).

[00530] In yet other embodiments, the linker unit is n@aslable and the drug is released by
antibody degradation. (See U.S. Publication No 52088649 incorporated by reference herein
in its entirety and for all purposes).

[00531] Typically, the linker is not substantially sensgiio the extracellular environment.

As used herein, “not substantially sensitive togk&acellular environment,” in the context of a
linker, means that no more than about 20%, typicadl more than about 15%, more typically no
more than about 10%, and even more typically ncertfzain about 5%, no more than about 3%,
or no more than about 1% of the linkers, in a sanplantibody drug conjugate, are cleaved
when the antibody drug conjugate presents in aaeitular environmenie(g., in plasma).
Whether a linker is not substantially sensitivétte extracellular environment can be
determined, for example, by incubating with plagheantibody-drug conjugate compound for a
predetermined time period.§., 2, 4, 8, 16, or 24 hours) and then quantitativegamount of free
drug present in the plasma.

[00532] In other non-mutually exclusive embodiments, th&dr promotes cellular
internalization. In certain embodiments, the lingeomotes cellular internalization when
conjugated to the therapeutic agere. (in the milieu of the linker-therapeutic agent gtgiof

the antibody-drug conjugate compound as descrikegirh). In yet other embodiments, the
linker promotes cellular internalization when caggted to both the auristatin compound and the
anti-191P4D12 antibody or antigen binding fragntaeteof.

[00533] A variety of exemplary linkers that can be usecdwuitte present compositions and
methods are described in WO 2004-010957, U.S. &atldin No. 2006/0074008, U.S.
Publication No. 20050238649, and U.S. Publicatian 2006/0024317 (each of which is
incorporated by reference herein in its entirety #or all purposes).
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[00534] A “linker unit” (LU) is a bifunctional compound thaan be used to link a drug unit
and an antibody unit to form an antibody drug cgaje. In some embodiments, the linker unit
has the formula:

-AaWy-Yy-

wherein:-A- is a stretcher unit,

aisOorl,

each -W- is independently an amino acid unit,

w is an integer ranging from 0 to 12,

-Y- is a self-immolative spacer unit, and

yis 0, 1 or 2.
[00535] In some embodiments, ais 0 or 1, wis O or 1,yaisd0, 1 or 2. In some
embodiments, ais 0 or 1, wis O or 1, and y is 0.0ln some embodiments, when w is 1to 12,y
is 1 or 2. In some embodiments, w is 2 to 12 aigdlyor 2. In some embodiments, ais 1 and w

andy are 0.

5.3.3.1 Stretcher Unit
[00536] The stretcher unit ( A ), when present, is capablenking an antibody unit to an
amino acid unit (-W-), if present, to a spacer @#it), if present; or to a drug unit (-D). Useful
functional groups that can be present on an aritRa®12 antibody or an antigen binding
fragment thereofgg. Ha22-2(2,4)6.1), either naturally or via chemicelnipulation include, but
are not limited to, sulfhydryl, amino, hydroxyletlanomeric hydroxyl group of a carbohydrate,
and carboxyl. Suitable functional groups are sulflgyl and amino. In one example, sulfhydryl
groups can be generated by reduction of the intlecutar disulfide bonds of an anti-191P4D12
antibody or an antigen binding fragment thereofamhother embodiment, sulfhydryl groups can
be generated by reaction of an amino group ofiag¢ysoiety of an anti-191P4D12 antibody or
an antigen binding fragment with 2-iminothiolaneglit's reagent) or other sulfhydryl
generating reagents. In certain embodiments,ntiel@1P4D12 antibody or antigen binding
fragment thereof is a recombinant antibody anahgreeered to carry one or more lysines. In
certain other embodiments, the recombinant antP#®112 antibody is engineered to carry

additional sulfhydryl groups.g., additional cysteines.
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[00537] In one embodiment, the stretcher unit forms a baitid a sulfur atom of the antibody
unit. The sulfur atom can be derived from a sudfiyygroup of an antibody. Representative
stretcher units of this embodiment are depictetiiwithe square brackets of Formulas llla and
Illb below, wherein L-, -W-, -Y-, -D, w and y are defined above, and'Rs selected from -C
Cio0 alkylene-, -G-Cyo alkenylene-, -&Cio alkynylene-, carbocyclo-, -O-¢&Cs alkylene)-, O-
(C1-Cs alkenylene)-, -O-(&Cs alkynylene)-, -arylene-, €5C10 alkylene-arylene-, -&Cio
alkenylene-arylene, «3C10 alkynylene-arylene, -arylenerC1o alkylene-, -arylene-£Cio
alkenylene-, -arylene-Cio alkynylene-, -@-Cio alkylene-(carbocyclo)-, -£Cio alkenylene-(
carbocyclo)-,

-C,-Cyo alkynylene-(carbocyclo)-, -(carbocyclo)-Cio alkylene-, -(carbocyclo)-£Cio
alkenylene-, -(carbocyclo)-&C10 alkynylene, -heterocyclo-, 1C10 alkylene-(heterocyclo)-,
-C,-Cyo alkenylene-(heterocyclo)-, 2€C10 alkynylene-(heterocyclo)-, -(heterocyclo)-Cio
alkylene-, -( heterocyclo)-4Cio alkenylene-, -( heterocyclo):&1o alkynylene-, -(CHCH.0):-,
or -(CHCH20)-CHy-, and r is an integer ranging from 1-10, whereiid @kyl, alkenyl,

alkynyl, alkylene, alkenylene, alkynyklene, ardrioocycle, carbocyclo, heterocyclo, and
arylene radicals, whether alone or as part of arajtoup, are optionally substituted. In some
embodiments, said alkyl, alkenyl, alkynyl, alkyleatkenylene, alkynyklene, aryl, carbocyle,
carbocyclo, heterocyclo, and arylene radicals, hwreglone or as part of another group, are
unsubstituted.

[00538] In some embodiments!Ris selected from -zCy alkylene-, -carbocyclo-, -O-¢(€

Cs alkylene)-, -arylene-, 2C10 alkylene-arylene-, -arylene:(Cio alkylene-, -G-Cio alkylene-
(carbocyclo)-, -( carbocyclo)4SC1o alkylene-, -G-Cg heterocyclo-, -&Cio alkylene-(
heterocyclo)-, -( heterocyclo):€C10 alkylene-, -(CHCH20):-, and -(CHCH20)-CHy-; and r is
an integer ranging from 1-10, wherein said alkylgr®ups are unsubstituted and the remainder
of the groups are optionally substituted.

[00539] Itis to be understood from all the exemplary emimaghts that even where not
denoted expressly, 1 to 20 drug units can be lin&exh antibody unit ( p = 1-20).
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N-RY"-C(O)—W,—Y,D

O

- llla

I:{CHZ—CONH—Rl7—-C(O)+WW—Yy—D
b

[00540] An illustrative stretcher unit is that of Formuléalwherein R’ is -(CH)s-:
@)
NW
@)
O :

[00541] Another illustrative stretcher unit is that of Faua llla wherein R” is -(CH:CH2O0):-
CH.-; andris 2:

O
N/\/O\/\Oﬁf%
1.
O

[00542] An illustrative Stretcher unit is that of Formuléalwherein R’ is arylene- or
arylene-G-Cio alkylene-. In some embodiments, the aryl grousmisinsubstituted phenyl
group.

[00543] Still another illustrative stretcher unit is thdtFmrmula Illb wherein R

is -(CH)s-:

@]
;\)LNW
0 .
[00544] In certain embodiments, the stretcher unit is lthi@the antibody unit via a disulfide

bond between a sulfur atom of the antibody unitasdlfur atom of the stretcher unit. A
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representative stretcher unit of this embodimedeg@icted within the square brackets of

Formula IV, wherein R, L-, -W-, -Y-, -D, w and y are as defined above.

. —_—pl7 —_ —_
LS[S R C(O)J—ww Y,—D

[00545] It should be noted that throughout this applicatitle S moiety in the formula below

\

refers to a sulfur atom of the antibody unit, usletherwise indicated by context.
—s -

[00546] In certain of the structural descriptions of sulinked ADC herein the antibody is
represented as "L". It could also be indicatet®sS”. The inclusion of “S” merely indicated
the sulfur-linkage feature, and does not indich# & particular sulfur atom bears multiple
linker-drug moieties. The left parentheses ofdtmactures using the “Ab-S” description may
also be placed to the left of the sulfur atom, leewAb and S, which would be an equivalent
description of the ADC of the invention describkabtighout herein.

[00547] In yet other embodiments, the stretcher contaiesetive site that can form a bond
with a primary or secondary amino group of an aibunit. Examples of these reactive sites
include, but are not limited to, activated estershsas succinimide esters, 4 nitrophenyl esters,
pentafluorophenyl esters, tetrafluorophenyl estambydrides, acid chlorides, sulfonyl chlorides,
isocyanates and isothiocyanates. Representatatetstr units of this embodiment are depicted
within the square brackets of Formulas Va and \Mensin -R’-, L-, -W-, -Y-, -D, w and y are

as defined above;

l——C(O)NH—R'"—C(0)—W,~Y,— D
Va

I
l==—CNH-RY"-C(O)1—W,,—Y,~—D

Vb
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[00548] In some embodiments, the stretcher contains aiveagite that is reactive to a
modified carbohydrate’s (-CHO) group that can bespnt on an antibody unit. For example, a
carbohydrate can be mildly oxidized using a reaganh as sodium periodate and the resulting
(-CHO) unit of the oxidized carbohydrate can bedmrsed with a Stretcher that contains a
functionality such as a hydrazide, an oxime, a prymor secondary amine, a hydrazine, a
thiosemicarbazone, a hydrazine carboxylate, arahy@hydrazide such as those described by
Kanekoet al., 1991,Bioconjugate Chem. 2:133-41. Representative stretcher units of this
embodiment are depicted within the square braakeffermulas Vla, VIb, and Vic, wherein -
R-, L-, -W-, -Y-, -D, w and y are as defined as adov

L ==N-NH—R'’-C(O)-—W,,—Y,—D

- Via
L 3=N-O—R-c(0)—W,—Y,—D
- Vib
e R
L ——=N-NH—C—R"’-C(O)TW,,—Y,D
- Vic

5.3.3.2 Amino Acid Unit
[00549] The amino acid unit (-W-), when present, links stretcher unit to the spacer unit if
the spacer unit is present, links the stretchdrtarthe drug unit if the spacer unit is absent] an
links the antibody unit to the drug unit if theettther unit and spacer unit are absent.
[00550] W.w- can be, for example, a monopeptide, dipeptigegptide, tetrapeptide,
pentapeptide, hexapeptide, heptapeptide, octagepiihapeptide, decapeptide, undecapeptide
or dodecapeptide unit. Each -W- unit independemaly the formula denoted below in the square

brackets, and w is an integer ranging from O to 12:
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, or

wherein R?is hydrogen, methyl, isopropyl, isobutgtc-butyl, benzyl p-hydroxybenzyl,
-CH0OH, -CH(OH)CH;, -CH,CH,SCH;, -CH,CONH;, -CH.COOH,
-CH.CH2CONH, -CH,CH2COOH, -(CH)3NHC(=NH)NH2, -(CH:)sNH2,
-(CH2)sNHCOCH;, -(CHz)sNHCHO, -(CH)sNHC(=NH)NH;, -(CHy)4aNH2,
-(CH2)saNHCOCH, -(CH2)4aNHCHO, -(CH)3sNHCONH, -(CH2)saNHCONH,,
-CH2CH2CH(OH)CHNHz2, 2-pyridylmethyl-, 3-pyridylmethyl-, 4-pyridylmet, phenyl,

cyclohexyl,

%WO xNO %
CC
S %" e

O ’ E_C“Z(H))N o E—CHZZ_Q

N
H

[00551] In some embodiments, the amino acid unit can bgneatically cleaved by one or
more enzymes, including a cancer or tumor-assatiaietease, to liberate the drug unit (-D),

which in one embodiment is protonaiedivo upon release to provide a drug (D).

-1740f 274



[00552] In certain embodiments, the amino acid unit congsrisatural amino acids. In other
embodiments, the amino acid unit comprises nonrab&mino acids. lllustrative Ww units are

represented by Formulas VII-IX below:

0] R21
; %
% N
H
R20 o)

VII
wherein R° and R* are as follows:
RZO RZ]
Benzyl (CH)aNH>;
Methyl (CHz)aNHz;
Isopropyl (CH)sNHz;
Isopropyl (CH)sNHCONH;
Benzyl (CH)sNHCONH;
Isobutyl (CH)sNHCONH;;
sec-butyl (CH)sNHCONH;
S (CH2)sNHCONH;
—CH
g )
N
H
Benzyl methyl;
Benzyl (CH)sNHC(=NH)NH;
o R o
kd y =
R20 o R?? VI

wherein R%, R?! and R? are as follows:

RZO R21 R22
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Benzyl benzyl (CH)aNH2;

Isopropyl benzyl (CH)sNHz; and

H benzyl (CH)aNH;

o) R21 O R23
: : 3
"'L(?/ N N
H H
R20 o) R?2 o I

wherein R°, R?1, R?2 and R3 are as follows:

X

R20 R21 R22 R23
H benzyl isobutyl H; and
Methyl isobutyl methyl isobutyl.

[00553] Exemplary amino acid units include, but are notitlah to, units of Formula VII
above where: R is benzyl and R is -(CH)4sNHz; R? is isopropyl and R is -(CH:)sNH2; or

R0 s isopropyl and R is -(CH)sNHCONH,.

[00554] Another exemplary amino acid unit is a unit of FatanVIIl wherein RO is benzyl,
R2Lis benzyl, and R is -(CH)aNH..

[00555] Useful -Wy- units can be designed and optimized in theircsigigy for enzymatic
cleavage by a particular enzyme, for example, atuassociated protease. In one embodiment,
a -W,y - unit is that whose cleavage is catalyzed byegagim B, C and D, or a plasmin protease.
[00556] In one embodiment, -W is a dipeptide, tripeptide, tetrapeptide or ppatdide.

When R®, R0, R?!, R?? or R?3is other than hydrogen, the carbon atom to whith R°, R,

R?2 or R is attached is chiral.

[00557] Each carbon atom to whichRR?%, R?%, R?? or RP3is attached is independently in
the (S) or (R) configuration.

[00558] In one specific embodiment, the amino acid umiane-citrulline (vc or Val-Cit).

In another specific embodiment, the amino acid isnithenylalanine-lysine (i.e., fk). In yet
another specific embodiment, the amino acid uit-imethylvaline-citrulline. In yet another

specific embodiment, the amino acid unit is 5-amaleric acid, homo phenylalanine lysine,
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tetraisoquinolinecarboxylate lysine, cyclohexylatenlysine, isonepecotic acid lysine, beta-
alanine lysine, glycine serine valine glutamine ewhepecotic acid.

5.3.3.3 Spacer Unit
[00559] The spacer unit (-Y-), when present, links an angicid unit to the drug unit when an
amino acid unit is present. Alternately, the sparét links the stretcher unit to the drug unit
when the amino acid unit is absent. The spaceralso links the drug unit to the antibody unit
when both the amino acid unit and stretcher umitadnsent.
[00560] Spacer units are of two general types: non selfamative or self-immolative. A non
self-immolative spacer unit is one in which paradrof the spacer unit remains bound to the
drug unit after cleavage, particularly enzymaticaim amino acid unit from the antibody drug
conjugate. Examples of a non self-immolative spaoé include, but are not limited to a
(glycine-glycine) spacer unit and a glycine spagcet (both depicted in Scheme 1) (infra).
When a conjugate containing a glycine-glycine spaoé or a glycine Spacer unit undergoes
enzymatic cleavage via an enzyreg( a tumor-cell associated-protease, a cancer-cell-
associated protease or a lymphocyte-associateegse)t, a glycine-glycine-drug unit or a
glycine-drug unit is cleaved from L-Aa-Ww-. In oeembodiment, an independent hydrolysis
reaction takes place within the target cell, cleguhe glycine-drug unit bond and liberating the

drug.
Scheme 1
LJrAa—Ww—Gly—D LJFA_a—WW—Gly—GlerD

enzymatic enzymatic

cleavage cleavage
Gly-D Gly-Gly-D

hydrolysis hydrolysis
Drug Drug

[00561] In some embodiments, a non self-immolative spangr(y-) is -Gly-. In some
embodiments, a non self-immolative spacer unit)(i¥-Gly-Gly-.

[00562] In one embodiment, the spacer unit is absent{¥here y=0).
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[00563] Alternatively, an antibody drug conjugate contagnanself-immolative spacer unit

can release -D. As used herein, the term “self@hative spacer” refers to a bifunctional
chemical moiety that is capable of covalently linktogether two spaced chemical moieties into
a stable tripartite molecule. It will spontanegustparate from the second chemical moiety if its
bond to the first moiety is cleaved.

[00564] In some embodiments, y¥is a p-aminobenzyl alcohol (PAB) unit (see Schee

and 3) whose phenylene portion is substituted ®@ittwherein Q is -&Cg alkyl, -C1-Cg alkenyl,
-C1-Cg alkynyl, -O-(G-Cs alkyl), -O-(G-Csg alkenyl), -O-(G-Cs alkynyl), -halogen, - nitro or -
cyano; and m is an integer ranging from 0-4. Tkelaalkenyl and alkynyl groups, whether
alone or as part of another group, can be optipsalbstituted.

[00565] In some embodiments, -Y- is a PAB group that ikdohto -W, - via the amino
nitrogen atom of the PAB group, and connected tirég -D via a carbonate, carbamate or
ether group. Without being bound by any particti&ory or mechanism, Scheme 2 depicts a
possible mechanism of Drug release of a PAB groligiwis attached directly to -D via a
carbamate or carbonate group as described byetaki 2002,J. Org. Chem. 67:1866-1872.

Scheme 2

r
ml
s
)
=z
T
/'_
\I
@)
O
W)

enzymatic
cleavage

Qm

e

2 CJ/J (;‘—ELD
O

‘ 1,6-elimination

Drug
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[00566] In Scheme 2, Q is g alkyl, -C1-Cs alkenyl, -G-Cg alkynyl, -O-(G-Csg alkyl), -O-
(C1-Cs alkenyl), -O-(G-Cg alkynyl), -halogen, -nitro or -cyano; m is an igee ranging from 0-4;
and p ranges from 1 to about 20. The alkyl, alkang alkynyl groups, whether alone or as part
of another group, can be optionally substituted.

[00567] Without being bound by any particular theory or hedsm, Scheme 3 depicts a
possible mechanism of drug release of a PAB grauipiwis attached directly to -D via an ether

or amine linkage, wherein D includes the oxygenittogen group that is part of the drug unit.

Scheme 3

o
|-
f-Ag Wy —NH )
D

enzymatic
cleavage

Qm

=
NHZ—@j\B\

I 1,6-elimination

Qm

NH:@z + Drug

[00568] In Scheme 3, Q is s alkyl, -Ci-Cg alkenyl, -G-Cg alkynyl, -O-(G-Cg alkyl), -O-
(C1-Csg alkenyl), -O-(G-Cg alkynyl), -halogen, -nitro or -cyano; m is an igée ranging from 0-4;
and p ranges from 1 to about 20. The alkyl, alkang alkynyl groups, whether alone or as part

of another group, can be optionally substituted.
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[00569] Other examples of self-immolative spacers inclimg,are not limited to, aromatic
compounds that are electronically similar to theBRfkoup such as 2-aminoimidazol-5-methanol
derivatives (Hat al., 1999,Bioorg. Med. Chem. Lett. 9:2237) and ortho or para-
aminobenzylacetals. Spacers can be used thatgmdsgclization upon amide bond hydrolysis,
such as substituted and unsubstituted 4-aminoloudgid amides (Rodriguesal., 1995,
Chemistry Biology 2:223), appropriately substituted bicyclo[2.2.@flicyclo[2.2.2] ring
systems (Storrat al., 1972,J. Amer. Chem. Soc. 94:5815) and 2-aminophenylpropionic acid
amides (Amsberrgt al., 1990,J. Org. Chem. 55:5867). Elimination of amine-containing drugs
that are substituted at tlieposition of glycine (Kingsburgt al., 1984,J. Med. Chem. 27:1447)
are also examples of self-immolative spacers.

[00570] In one embodiment, the spacer unit is a branchgthymroxymethyl)-styrene
(BHMS) unit as depicted in Scheme 4, which candeduo incorporate and release multiple

drugs.

Scheme 4
Om CH,(O(C(0))),-D

AW ) /™ CHAO(C(O))nD

enzymatic
cleavage

2 drugs

[00571] In Scheme 4, Q is 4XCs alkyl, -Ci-Cg alkenyl, -G-Cg alkynyl, -O-(G-Cs alkyl), -O-
(C1-Cs alkenyl), -O-(G-Cg alkynyl), -halogen, -nitro or -cyano; m is an igee ranging from 0-4;
nis 0 or 1; and p ranges ranging from 1 to abOGutPhe alkyl, alkenyl and alkynyl groups,
whether alone or as part of another group, carptierally substituted.

[00572] In some embodiments, the -D units are the samgetlanother embodiment, the -D
moieties are different.

[00573] In one aspect, spacer units {-)¥are represented by FormubésxIl :
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= O
TO%

wherein Q is -@-Cg alkyl, -Ci-Cg alkenyl, -G-Cg alkynyl, -O-(G-Cg alkyl), -O-(G-Cs
alkenyl), -O-(G-Cg alkynyl), -halogen, -nitro or -cyano; and m isiateger ranging from 0-4.

X

The alkyl, alkenyl and alkynyl groups, whether &an as part of another group, can be

optionally substituted.
$—HN—CH,-cO—%

and

§—NHCH2C(O)-NHCH2C(O)—§
XIl.

[00574] Embodiments of the Formula | and Il comprising laotly-drug conjugate

compounds can include:

o]
1 N W, =Y, D
O © p

wherein w and y are each 0, 1 or 2, and,

0T

wherein w and y are each 0,
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o) } p
NH
o=(
NH,
0
N >~ "N—Y, — D
O H O ‘} p
NH
o<
NH, , and
o)
o)
N\/\/\)I\N N\)I\N
0 H § ‘} H p
NH
o=<
NH,

5.3.3.4 Drug Loading
[00575] Drug loading is represented by p and is the avemagaber of drug units per antibody
in a molecule. Drug loading may range from 1 ta@g units (D) per antibody. The ADCs
provided herein include collections of antibodiesotigen binding fragments conjugated with a
range of drug units.g., from 1 to 20. The average number of drug urgtsgmtibody in
preparations of ADC from conjugation reactions rhaycharacterized by conventional means
such as mass spectroscopy and, ELISA assay. @mgigive distribution of ADC in terms of p

may also be determined. In some instances, separptrification, and characterization of
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homogeneous ADC where p is a certain value from AD@ other drug loadings may be
achieved by means such as electrophoresis.

[00576] In certain embodiments, the drug loading for an A¥Gvided herein ranges from 1
to 20. In certain embodiments, the drug loadingaio ADC provided herein ranges from 1 to
18. In certain embodiments, the drug loading foA®C provided herein ranges from 1 to 15.
In certain embodiments, the drug loading for an AGvided herein ranges from 1 to 12. In
certain embodiments, the drug loading for an ADG@vjated herein ranges from 1 to 10. In
certain embodiments, the drug loading for an ADG@jated herein ranges from 1 to 9. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 1 to 8. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 1 to 7. In
certain embodiments, the drug loading for an ADQjated herein ranges from 1 to 6. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 1 to 5. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 1 to 4. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 1 to 3. In
certain embodiments, the drug loading for an ADG@vjated herein ranges from 2 to 12. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 2 to 10. In
certain embodiments, the drug loading for an ADQjated herein ranges from 2t0 9. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 2 to 8. In
certain embodiments, the drug loading for an ADQ@jated herein ranges from2to 7. In
certain embodiments, the drug loading for an ADQ@jated herein ranges from 2 to 6. In
certain embodiments, the drug loading for an ADQjated herein ranges from2to 5. In
certain embodiments, the drug loading for an ADG@jated herein ranges from 2 to 4. In
certain embodiments, the drug loading for an ADG@vjated herein ranges from 3 to 12. In
certain embodiments, the drug loading for an ADG@vjated herein ranges from 3 to 10. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 3t0 9. In
certain embodiments, the drug loading for an ADQjated herein ranges from 3 to 8. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 3to 7. In
certain embodiments, the drug loading for an AD@jated herein ranges from 3to 6. In
certain embodiments, the drug loading for an ADQvjated herein ranges from 3to 5. In

certain embodiments, the drug loading for an ADQvjated herein ranges from 3 to 4.
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[00577] In certain embodiments, the drug loading for an AGvided herein ranges from 1
to about 8; from about 2 to about 6; from about 8liout 5; from about 3 to about 4; from about
3.1 to about 3.9; from about 3.2 to about 3.8; fadyout 3.2 to about 3.7; from about 3.2 to
about 3.6; from about 3.3 to about 3.8; or fromuls3 to about 3.7.

[00578] In certain embodiments, the drug loading for an ARdGvided herein is about 1,
about 2, about 3, about 4, about 5, about 6, abaattout 8, about 9, about 10, about 11, about
12, or more. In some embodiments, the drug loaftingn ADC provided herein is about 3.1,
about 3.2, about 3.3, about 3.4, about 3.5, abéuBout 3.7, about 3.8, or about 3.9.

[00579] In some embodiments, the drug loading for an AD&rialed herein ranges from 2 to
20,2t019,2t018,2to17,2to 16, 2 to 1§ 24, or 2 to 13. In some embodiments, the drug
loading for an ADC provided herein ranges from 2003 to 19, 3to 18, 3to 17, 3 to 16, 3 to
15, 3to 14, or 3to 13. In some embodimentsdtig loading for an ADC provided herein is
about 1. In some embodiments, the drug loadingfoADC provided herein is about 2. In
some embodiments, the drug loading for an ADC plediherein is about 3. In some
embodiments, the drug loading for an ADC providetkin is about 4. In some embodiments,
the drug loading for an ADC provided herein is al@8. In some embodiments, the drug
loading for an ADC provided herein is about 5. dm& embodiments, the drug loading for an
ADC provided herein is about 6. In some embodisiethie drug loading for an ADC provided
herein is about 7. In some embodiments, the dradihg for an ADC provided herein is about
8. In some embodiments, the drug loading for arCAdovided herein is about 9. In some
embodiments, the drug loading for an ADC provideckin is about 10. In some embodiments,
the drug loading for an ADC provided herein is atibli In some embodiments, the drug
loading for an ADC provided herein is about 12.séme embodiments, the drug loading for an
ADC provided herein is about 13. In some embodisydghe drug loading for an ADC provided
herein is about 14. In some embodiments, the kbagjng for an ADC provided herein is about
15. In some embodiments, the drug loading for BXCAorovided herein is about 16. In some
embodiments, the drug loading for an ADC provideten is about 17. In some embodiments,
the drug loading for an ADC provided herein is atiti In some embodiments, the drug
loading for an ADC provided herein is about 19.séme embodiments, the drug loading for an
ADC provided herein is about 20.
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[00580] In certain embodiments, fewer than the theoretitatimum of drug units are
conjugated to an antibody during a conjugationtieac An antibody may contain, for example,
lysine residues that do not react with the drugdmintermediate or linker reagent. Generally,
antibodies do not contain many free and reactistenye thiol groups which may be linked to a
drug unit; indeed most cysteine thiol residuesntibadies exist as disulfide bridges. In certain
embodiments, an antibody may be reduced with acredwagent such as dithiothreitol (DTT) or
tricarbonylethylphosphine (TCEP), under partiataial reducing conditions, to generate
reactive cysteine thiol groups. In certain embaatita, an antibody is subjected to denaturing
conditions to reveal reactive nucleophilic groupshsas lysine or cysteine. In some
embodiments, the linker unit or a drug unit is cgajted via a lysine residue on the antibody
unit. In some embodiments, the linker unit or agdunit is conjugated via a cysteine residue on
the antibody unit.

[00581] In some embodiments, the amino acid that attachadihker unit or a drug unit is in
the heavy chain of an antibody or antigen bindnagrnent thereof. In some embodiments, the
amino acid that attaches to a linker unit or a draig is in the light chain of an antibody or
antigen binding fragment thereof. In some embodis)ghe amino acid that attaches to a linker
unit or a drug unit is in the hinge region of atilamdy or antigen binding fragment thereof. In
some embodiments, the amino acid that attachedin&ea unit or a drug unit is in the Fc region
of an antibody or antigen binding fragment therdofother embodiments, the amino acid that
attaches to a linker unit or a drug unit is in teastant regione(g., CH1, CH2, or CH3 of a
heavy chain, or CH1 of a light chain) of an antipod antigen binding fragment thereof. In yet
other embodiments, the amino acid that attachaditiker unit or a drug unit is in the VH
framework regions of an antibody or antigen bindmagment thereof. In yet other
embodiments, the amino acid that attaches to adinkit or a drug unit is in the VL framework
regions of an antibody or antigen binding fragntaeteof.

[00582] The loading (drug/antibody ratio) of an ADC maydmatrolled in different ways,

e.g., by: (i) limiting the molar excess of drug-linketermediate or linker reagent relative to
antibody, (ii) limiting the conjugation reactiomie or temperature, (iii) partial or limiting
reductive conditions for cysteine thiol modificatiqiv) engineering by recombinant techniques
the amino acid sequence of the antibody such tieabttimber and position of cysteine residues is

modified for control of the number and/or positaiinker-drug attachments (such as thioMab
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or thioFab prepared as disclosed herein and in VB6234488 (herein incorporated by
reference in its entirety)).

[00583] Itis to be understood that where more than onéenppailic group reacts with a drug-
linker intermediate or linker reagent followed lyid unit reagent, then the resulting product is a
mixture of ADC compounds with a distribution of omemore drug unit attached to an antibody
unit. The average number of drugs per antibody beagalculated from the mixture by a dual
ELISA antibody assay, which is specific for antigahd specific for the drug. Individual ADC
molecules may be identified in the mixture by mgsctroscopy and separated by HP&G,
hydrophobic interaction chromatograplsgg, e.g., Hamblett, K.J., et al. “Effect of drug loading
on the pharmacology, pharmacokinetics, and toxmiitgn anti-CD30 antibody-drug conjugate,”
Abstract No. 624, American Association for Cances&arch, 2004 Annual Meeting, March 27-
31, 2004, Proceedings of the AACR, Volume 45, M&084; Alley, S.C., et al. “Controlling the
location of drug attachment in antibody-drug coajieg,” Abstract No. 627, American
Association for Cancer Research, 2004 Annual Mgetiharch 27-31, 2004, Proceedings of the
AACR, Volume 45, March 2004). In certain embodinse homogeneous ADC with a single
loading value may be isolated from the conjugatioxture by electrophoresis or
chromatography.

[00584] Methods for preparing, screening, and charactegittie antibody drug conjugates are
known to a person of ordinary skill in the art, &ample, as described in US Patent No.
8,637,642, which is herein incorporated in its retyi by reference.

[00585] In some embodiments, the antibody drug conjugatéhedmethods provided herein

is AGS-22M6E, which is prepared according to théhoes described in US Patent No.
8,637,642 and has the following formula:

c
o] H R CH; |, oH
o] H | |
PSR ES ¥ J AR,
ot o M

L Q

p
NH

o<

NH;

wherein L is Ha22-2(2,4)6.1 and p is from 1 to 20.
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[00586] In some embodiments, p ranges from 1to 20, 1td 1609, 1t08,1to7,1t06,1to
5,1to4,1t03,or1lto2. In some embodimgntsnges from 2t010,2t09,2t08,2to K2t
6,21t05,2to4or2to 3. Inother embodimepts about 1. In other embodiments, p is about
2. In other embodiments, p is about 3. In otimb@diments, p is about 4. In other
embodiments, p is about 5. In other embodimenis apout 6. In other embodiments, p is about
7. In other embodiments, p is about 8. In otimb@diments, p is about 9. In other
embodiments, p is about 10. In some embodimenssapout 3.1. In some embodiments, p is
about 3.2. In some embodiments, p is about 31%0ime embodiments, p is about 3.4. In some
embodiments, p is about 3.5. In other embodimgnisabout 3.6. In some embodiments, p is
about 3.7. In some embodiments, p is about :1&ome embodiments, p is about 3.9. In some
embodiments, p is about 4.0. In some embodimerissabout 4.1. In some embodiments, p is
about 4.2. In some embodiments, p is about ©%ome embodiments, p is about 4.4. In some
embodiments, p is about 4.5. In other embodimgnisabout 4.6. In some embodiments, p is
about 4.7. In some embodiments, p is about ©&ome embodiments, p is about 4.9. In some
embodiments, p is about 5.0.

[00587] In some embodiments, the ADC used in the methoalgged herein is enfortumab
vedotin. Enfortumab vedotin is an ADC comprise@dfilly human immunoglobulin G1 kappa
(lgG1k) antibody conjugated to the microtubule-disruptaggnt (MMAE) via a
protease-cleavable linker (Challita-Eid PM et adn€er Res. 2016;76(10):3003-13].

Enfortumab vedotin induces antitumor activity bgding to 191P4D12 protein on the cell
surface leading to internalization of the ADC-19DR2 complex, which then traffics to the
lysosomal compartment where MMAE is released vadqmiytic cleavage of the linker.
Intracellular release of MMAE subsequently disruptsulin polymerization resulting in G2/M
phase cell cycle arrest and apoptotic cell deatiin@tsco JA et al, Blood. 2003 Aug
15;102(4):1458-65).

[00588] As described above and in in US Patent No. 8,627 A&S-22M6E is an ADC
derived from a murine hybridoma cell line. Enfeon@ab vedotin is the a Chinese hamster ovary
(CHO) cell line-derived equivalent of AGS-22M6E AlADd is an exemplary product used for
human treatment. Enfortumab vedotin has the samm@oaacid sequence, linker and cytotoxic
drug as AGS-22M6E. The comparability between e@afoab vedotin and AGS-22M6E was
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confirmed through extensive analytical and biolayicharacterization studies, such as binding
affinity to 191P4D12, in vitro cytotoxicity, and wivo antitumor activity.

5.4  Pharmaceutical Compositions
[00589] In certain embodiments of the methods providedihetiee ADC used in the methods
is provided in‘pharmaceutical compositions.” Such pharmaceliompositions include an
antibody drug conjugate provided herein, and onaare pharmaceutically acceptable or
physiologically acceptable excipients. In cer@ambodiments, the antibody drug conjugate are
provided in combination with, or separate from, onenore additional agents. Also provided is a
composition comprising such one or more additi@ggnts and one or more pharmaceutically
acceptable or physiologically acceptable excipiefisparticular embodiments, the antibody drug
conjugate and an additional agent(s) are presemtherapeutically acceptable amount. The
pharmaceutical compositions may be used in accoedaith the methods and uses provided herein.
Thus, for example, the pharmaceutical composittamsbe administeresk vivo orin vivo to a
subject in order to practice treatment methodsumad provided herein. Pharmaceutical
compositions provided herein can be formulatedetadmpatible with the intended method or route
of administration; exemplary routes of administatare set forth herein.
[00590] In some embodiments, provided are pharmaceutiecapositions of antibody drug
conjugates that modulate a cancer or tumor.
[00591] In certain embodiments of the methods providedihgtiee pharmaceutical
compositions comprising the ADCs may further cosgther therapeutically active agents or
compounds disclosed herein or known to the skaleidan which can be used in the treatment or
prevention of various diseases and disorders dersletherein €.9., a cancer). As set forth
above, the additional therapeutically active agentsompounds may be present in a separate
pharmaceutical composition(s).
[00592] Pharmaceutical compositions typically compriseadheutically effective amount of
at least one of the antibody drug conjugates peaviterein and one or more pharmaceutically
acceptable formulation agents. In certain embodimeéhe pharmaceutical composition further
comprises one or more additional agents describesirh
[00593] In one embodiment, a pharmaceutical compositionpe@®s an antibody drug
conjugate provided herein. In some embodimentdiaamaceutical composition comprises a

therapeutically effective amount of an antibodyglconjugate provided herein. In certain
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embodiments, the pharmaceutical composition compraspharmaceutically acceptable
excipient.

[00594] In some embodiments, the antibody drug conjugatiedrpharmaceutical
composition provided herein is selected from thigbady drug conjugates described in Section
5.3 below.

[00595] In certain embodiments, the pharmaceutical comjpoastiomprises the antibody drug
conjugate at a concentration of from 0.1 -100 mg/fiLsome embodiments, the pharmaceutical
composition comprises the antibody drug conjugateancentration of from 1 to 20 mg/mL.

In other embodiments, the pharmaceutical compesdamprises the antibody drug conjugate at
a concentration of from 5 to 15 mg/mL. In othe@aiments, the pharmaceutical composition
comprises the antibody drug conjugate at a conagorrof from 8 to 12 mg/mL. In other
embodiments, the pharmaceutical composition comptise antibody drug conjugate at a
concentration of from 9 to 11 mg/mL. In some embuahts, the pharmaceutical composition
comprises the antibody drug conjugate at a conagortrof about 9.5 mg/mL. In some
embodiments, the pharmaceutical composition corptise antibody drug conjugate at a
concentration of about 9.6 mg/mL. In some embodisighe pharmaceutical composition
comprises the antibody drug conjugate at a conatemtrof about 9.7 mg/mL. In some
embodiments, the pharmaceutical composition comptise antibody drug conjugate at a
concentration of about 9.8 mg/mL. In some embodisighe pharmaceutical composition
comprises the antibody drug conjugate at a conatemitrof about 9.9 mg/mL. In yet other
embodiments, the pharmaceutical composition corptise antibody drug conjugate at a
concentration of about 10 mg/mL. In yet other eciiments, the pharmaceutical composition
comprises the antibody drug conjugate at a conatmitrof about 10.1 mg/mL. In some
embodiments, the pharmaceutical composition corptise antibody drug conjugate at a
concentration of about 10.2 mg/mL. In some embedis the pharmaceutical composition
comprises the antibody drug conjugate at a conatmitrof about 10.3 mg/mL. In some
embodiments, the pharmaceutical composition comptise antibody drug conjugate at a
concentration of about 10.3 mg/mL. In some embedis, the pharmaceutical composition
comprises the antibody drug conjugate at a conagorrof about 10.4 mg/mL. In some
embodiments, the pharmaceutical composition comptise antibody drug conjugate at a

concentration of about 10.5 mg/mL.
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[00596] In some embodiments, the pharmaceutical compogitionided herein comprises
L-histidine, TWEEN-20, and at least one of trehaldgydrate or sucrose. In some
embodiments, the pharmaceutical composition pravideein further comprises hydrochloric
acid (HCI) or succinic acid.

[00597] In some embodiments, the concentration of L-his&diseful in the pharmaceutical
compositions provided herein is in the range ofMeen 5 and 50 mM. In some embodiments,
the concentration of L-histidine in the pharmaagaltcompositions provided herein is in the
range of between 10 and 40 mM. In some embodim#rgsoncentration of L-histidine in the
pharmaceutical compositions provided herein i©yerange of between 15 and 35 mM.

In some embodiments, the concentration of L-hisgdn the pharmaceutical compositions
provided herein is in the range of between 15 dhthBl. In some embodiments, the
concentration of L-histidine in the pharmaceutmainpositions provided herein is in the range
of between 15 and 25 mM. In some embodiments;aheentration of L-histidine in the
pharmaceutical compositions provided herein i©iearange of between 15 and 35 mM. In some
embodiments, the concentration of L-histidine i@ pinarmaceutical compositions provided
herein is about 16 mM. In some embodiments, tmeeatration of L-histidine in the
pharmaceutical compositions provided herein is ah@umM. In some embodiments, the
concentration of L-histidine in the pharmaceutwainpositions provided herein is about 18 mM.
In some embodiments, the concentration of L-his&dn the pharmaceutical compositions
provided herein is about 19 mM. In some embodisahe concentration of L-histidine in the
pharmaceutical compositions provided herein is aB6umM. In some embodiments, the
concentration of L-histidine in the pharmaceutwainpositions provided herein is about 21 mM.
In some embodiments, the concentration of L-his&dn the pharmaceutical compositions
provided herein is about 22 mM. In some embodisahe concentration of L-histidine in the
pharmaceutical compositions provided herein is 8B8umM. In some embodiments, the
concentration of L-histidine in the pharmaceutwainpositions provided herein is about 24 mM.
In some embodiments, the concentration of L-hisgdn the pharmaceutical compositions
provided herein is about 25 mM.

[00598] In some embodiments, the concentration of TWEENiEful in the pharmaceutical
compositions provided herein is in the range offi@001 to 0.1% (v/v). In another
embodiment, the concentration of TWEEN-20 is inrdngge of from 0.0025 to 0.075% (v/v). In
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one embodiment, the concentration of TWEEN-20 ihérange of from 0.005 to 0.05% (v/v).
In another embodiment, the concentration of TWEHENs2n the range of from 0.0075 to
0.025% (v/v). In another embodiment, the concéiotmaof TWEEN-20 is in the range of from
0.0075 to 0.05% (v/v). In another embodiment,dtwecentration of TWEEN-20 is in the range
of from 0.01 to 0.03% (v/v). In one particular emdbment, the concentration of TWEEN-20 is
about 0.01% (v/v). In one particular embodimeme, ¢oncentration of TWEEN-20 is about
0.015% (v/v). In one particular embodiment, thaaamtration of TWEEN-20 is about 0.016%
(v/v). In one particular embodiment, the conceidraof TWEEN-20 is about 0.017% (v/v). In
one particular embodiment, the concentration of BME20 is about 0.018% (v/v). In one
particular embodiment, the concentration of TWEHENi2about 0.019% (v/v). In one particular
embodiment, the concentration of TWEEN-20 is altb02% (v/v). In one particular
embodiment, the concentration of TWEEN-20 is alftb021% (v/v). In one particular
embodiment, the concentration of TWEEN-20 is alftb022% (v/v). In one particular
embodiment, the concentration of TWEEN-20 is altb023% (v/v). In one particular
embodiment, the concentration of TWEEN-20 is altb024% (v/v). In one particular
embodiment, the concentration of TWEEN-20 is alib025% (v/v).

[00599] In one embodiment, the concentration of trehalalsgddate useful in the
pharmaceutical compositions provided herein i©ierange of between 1% and 20% (w/v). In
another embodiment, the concentration of trehaldsgdrate is in the range of 2% and 15%
(w/v). In one embodiment, the concentration ofi#lese dihydrate is in the range of 3% and
10% (w/v). In another embodiment, the concentratibtrehalose dihydrate is in the range of
4% and 9% (w/v). In another embodiment, the cottaéon of trehalose dihydrate is in the
range of 4% and 8% (w/v). In another embodimdrm,doncentration of trehalose dihydrate is in
the range of 4% and 7% (w/v). In another embodintae concentration of trehalose dihydrate
is in the range of 4% and 6% (w/v). In another edilment, the concentration of trehalose
dihydrate is in the range of 4.5% and 6% (w/v).atother embodiment, the concentration of
trehalose dihydrate is about 4.6% (w/v). In anodrebodiment, the concentration of trehalose
dihydrate is about 4.7% (w/v). In another emboditnthe concentration of trehalose dihydrate
is about 4.8% (w/v). In another embodiment, thecemtration of trehalose dihydrate is about
4.9% (w/v). In another embodiment, the concerdratif trehalose dihydrate is about 5.0%

(w/v). In another embodiment, the concentratiotretialose dihydrate is about 5.1% (w/v). In
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another embodiment, the concentration of trehalidsglrate is about 5.2% (w/v). In another

embodiment, the concentration of trehalose dihgdiabout 5.3% (w/v). In another
embodiment, the concentration of trehalose dihgdisaabout 5.4% (w/v). In another
embodiment, the concentration of trehalose dihgdiaabout 5.5% (w/v). In another
embodiment, the concentration of trehalose dihgdiatbout 5.6% (w/v). In another
embodiment, the concentration of trehalose dihgdisaabout 5.7% (w/v). In another
embodiment, the concentration of trehalose dihgdiaabout 5.8% (w/v). In another
embodiment, the concentration of trehalose dihgdiaabout 5.9% (w/v). In another
embodiment, the concentration of trehalose dihgdisaabout 6.0% (w/v). In another
embodiment, the concentration of trehalose dihgdisaabout 6.1% (w/v). In another
embodiment, the concentration of trehalose dihgdisaabout 6.2% (w/v). In another
embodiment, the concentration of trehalose dihgdisaabout 6.3% (w/v). In another
embodiment, the concentration of trehalose dihgdisaabout 6.4% (w/v). In another

embodiment, the concentration of trehalose dihgdisaabout 6.5% (w/v).
[00600]
mM. In other embodiments, the molarity of the &lelse dihydrate is from 75 to 250 mM. In

In certain embodiments, the molarity of the treBaldihydrate is from 50 to 300

some embodiments, the molarity of the trehalosgdtdte is from 100 to 200 mM. In other
embodiments, the molarity of the trehalose dihyamafrom 130 to 150 mM. In some
embodiments, the molarity of the trehalose dihyalsfrom 135 to 150 mM. In certain
embodiments, the molarity of the trehalose dihyalstabout 135 mM. In certain embodiments,
the molarity of the trehalose dihydrate is abowf &8\M. In certain embodiments, the molarity of
the trehalose dihydrate is about 137 mM. In certamnbodiments, the molarity of the trehalose
dihydrate is about 138 mM. In certain embodimethis,molarity of the trehalose dihydrate is
about 139 mM. In certain embodiments, the molaftihe trehalose dihydrate is about 140
mM. In certain embodiments, the molarity of threh&rlose dihydrate is about 141 mM. In
certain embodiments, the molarity of the trehaldibgdrate is about 142 mM. In certain
embodiments, the molarity of the trehalose dihyamstabout 143 mM. In certain embodiments,
the molarity of the trehalose dihydrate is about @M. In certain embodiments, the molarity of
the trehalose dihydrate is about 145 mM. In certanbodiments, the molarity of the trehalose
dihydrate is about 146 mM. In certain embodimettts,molarity of the trehalose dihydrate is

about 150 mM. In certain embodiments, the molarftthe trehalose dihydrate is about 151
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mM. In certain embodiments, the molarity of threh&rlose dihydrate is about 151 mM. In
certain embodiments, the molarity of the trehaldibgdrate is about 152 mM. In certain
embodiments, the molarity of the trehalose dihyamstabout 153 mM. In certain embodiments,
the molarity of the trehalose dihydrate is about &@8M. In certain embodiments, the molarity of
the trehalose dihydrate is about 155 mM.

[00601] In one embodiment, the concentration of sucrostilisethe pharmaceutical
compositions provided herein is in the range oieen 1% and 20% (w/v). In another
embodiment, the concentration of sucrose is indhge of 2% and 15% (w/v). In one
embodiment, the concentration of sucrose is indhge of 3% and 10% (w/v). In another
embodiment, the concentration of sucrose is indhge of 4% and 9% (w/v). In another
embodiment, the concentration of sucrose is indhge of 4% and 8% (w/v). In another
embodiment, the concentration of sucrose is indhge of 4% and 7% (w/v). In another
embodiment, the concentration of sucrose is indhge of 4% and 6% (w/v). In another
embodiment, the concentration of sucrose is indhge of 4.5% and 6% (w/v). In another
embodiment, the concentration of sucrose is ab@34w/v). In another embodiment, the
concentration of sucrose is about 4.7% (w/v). rataer embodiment, the concentration of
sucrose is about 4.8% (w/v). In another embodipteetconcentration of sucrose is about 4.9%
(w/v). In another embodiment, the concentratioswafrose is about 5.0% (w/v). In another
embodiment, the concentration of sucrose is abdds%w/v). In another embodiment, the
concentration of sucrose is about 5.2% (w/v). rather embodiment, the concentration of
sucrose is about 5.3% (w/v). In another embodinteetconcentration of sucrose is about 5.4%
(w/v). In another embodiment, the concentratioswafrose is about 5.5% (w/v). In another
embodiment, the concentration of sucrose is ab@3% %w/v). In another embodiment, the
concentration of sucrose is about 5.7% (w/v). lather embodiment, the concentration of
sucrose is about 5.8% (w/v). In another embodintaetconcentration of sucrose is about 5.9%
(w/v). In another embodiment, the concentratioswafrose is about 6.0% (w/v). In another
embodiment, the concentration of sucrose is abdds§w/v). In another embodiment, the
concentration of sucrose is about 6.2% (w/v). rataer embodiment, the concentration of
sucrose is about 6.3% (w/v). In another embodintaetconcentration of sucrose is about 6.4%

(w/v). In another embodiment, the concentratioswafrose is about 6.5% (w/v).
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[00602] In certain embodiments, the molarity of the sucliefeom 50 to 300 mM. In other
embodiments, the molarity of the sucrose is fronto/850 mM. In some embodiments, the
molarity of the sucrose is from 100 to 200 mM. they embodiments, the molarity of the
sucrose is from 130 to 150 mM. In some embodiménésmolarity of the sucrose is from 135 to
150 mM. In certain embodiments, the molarity & sucrose is about 135 mM. In certain
embodiments, the molarity of the sucrose is ab86triM. In certain embodiments, the
molarity of the sucrose is about 137 mM. In cereinbodiments, the molarity of the sucrose is
about 138 mM. In certain embodiments, the molaritthe sucrose is about 139 mM. In certain
embodiments, the molarity of the sucrose is abdQtriM. In certain embodiments, the
molarity of the sucrose is about 141 mM. In cerinbodiments, the molarity of the sucrose is
about 142 mM. In certain embodiments, the molaitthe sucrose is about 143 mM. In certain
embodiments, the molarity of the sucrose is abddtriM. In certain embodiments, the
molarity of the sucrose is about 145 mM. In cerinbodiments, the molarity of the sucrose is
about 146 mM. In certain embodiments, the molaitthe sucrose is about 150 mM. In certain
embodiments, the molarity of the sucrose is abdatriM. In certain embodiments, the
molarity of the sucrose is about 151 mM. In cerinbodiments, the molarity of the sucrose is
about 152 mM. In certain embodiments, the molaitthe sucrose is about 153 mM. In certain
embodiments, the molarity of the sucrose is ab&dtriM. In certain embodiments, the
molarity of the sucrose is about 155 mM.

[00603] In some embodiments, the pharmaceutical compogitionided herein comprises
HCI. In other embodiments, the pharmaceutical amsitipn provided herein comprises succinic
acid.

[00604] In some embodiments, the pharmaceutical compositionided herein

has a pH in arange of 5.5 to 6.5. In other embedits, the pharmaceutical composition
provided herein has a pH in a range of 5.7 to @3ome embodiments, the pharmaceutical
composition provided herein has a pH of about fnZsome embodiments, the pharmaceutical
composistion provided herein has a pH of about &ome embodiments, the pharmaceutical
composistion provided herein has a pH of about :1%ome embodiments, the pharmaceutical
composistion provided herein has a pH of about G@Gsome embodiments, the pharmaceutical

composistion provided herein has a pH of about Ghlsome embodiments, the pharmaceutical
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composistion provided herein has a pH of about G@&ome embodiments, the pharmaceutical
composistion provided herein has a pH of about 6.3.

[00605] In some embodiments, the pH is taken at room teayer. In other embodiments,
the pH is taken at 26 to 2PC. In yet other embodiments, the pH is takerf@t 4n yet other
embodiments, the pH is taken aP@5

[00606] In some embodiments, the pH is adjusted by HClsolme embodiments, the
pharmaceutical composition comprises HCI, and tispaceutical composition has a pH in a
range of 5.5 to 6.5 at room temperature. In somigogliments, the pharmaceutical composition
comprises HCI, and the pharmaceutical compositaséapH in a range of 5.7 to 6.3 at room
temperature. In some more specific embodimengspbiarmaceutical composition comprises
HCI, and the pharmaceutical composition has a pabofit of 5.7 at room temperature. In some
more specific embodiments, the pharmaceutical caitipo comprises HCI, and the
pharmaceutical composition has a pH of about oBbr®om temperature. In some more
specific embodiments, the pharmaceutical compastanprises HCI, and the pharmaceutical
composition has a pH of about of 5.9 at room tempiee. In some more specific embodiments,
the pharmaceutical composition comprises HCI, &edoharmaceutical composition has a pH of
about of 6.0 at room temperature. In some moreifgpembodiments, the pharmaceutical
composition comprises HCI, and the pharmaceutmaiposition has a pH of about of 6.1 at
room temperature. In some more specific embodispéimé pharmaceutical composition
comprises HCI, and the pharmaceutical compositamapH of about of 6.2 at room
temperature. In some more specific embodimengspiarmaceutical composition comprises
HCI, and the pharmaceutical composition has a pabotit of 6.3 at room temperature.

[00607] In some embodiments, the pharmaceutical compositonprises HCI, and the
pharmaceutical composition has a pH in a range®f®b6.5 at 1% to 2PC. In some
embodiments, the pharmaceutical composition compittCl, and the pharmaceutical
composition has a pH in a range of 5.7 to 6.3 & 16 2PC. In some more specific
embodiments, the pharmaceutical composition compittCl, and the pharmaceutical
composition has a pH of about of 5.7 at@%0 2PC. In some more specific embodiments, the
pharmaceutical composition comprises HCI, and tr@maceutical composition has a pH of
about of 5.8 at 1% to 2PC. In some more specific embodiments, the pharoteet

composition comprises HCI, and the pharmaceutmaposition has a pH of about of 5.9 at
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15°C to 2PC. In some more specific embodiments, the pharotead composition comprises
HCI, and the pharmaceutical composition has a pabotit of 6.0 at 1€ to 2PC. In some

more specific embodiments, the pharmaceutical caitipo comprises HCI, and the
pharmaceutical composition has a pH of about 0B613C to 27C. In some more specific
embodiments, the pharmaceutical composition corepttCl, and the pharmaceutical
composition has a pH of about of 6.2 at@%0 2PC. In some more specific embodiments, the
pharmaceutical composition comprises HCI, and trempaceutical composition has a pH of
about of 6.3 at 1€ to 2°7C.

[00608] In some embodiments, the pH is adjusted by suceiict In some embodiments,

the pharmaceutical composition comprises succititt, @and the pharmaceutical composition
has a pH in a range of 5.5 to 6.5 at room tempegatin some embodiments, the pharmaceutical
composition comprises succinic acid, and the pheeoi#cal composition has a pH in a range of
5.7 to 6.3 at room temperature. In some more Bpe&rnbodiments, the pharmaceutical
composition comprises succinic acid, and the pheeoigcal composition has a pH of about of
5.7 at room temperature. In some more specificaginbents, the pharmaceutical composition
comprises succinic acid, and the pharmaceuticaposition has a pH of about of 5.8 at room
temperature. In some more specific embodimengspiarmaceutical composition comprises
succinic acid, and the pharmaceutical compositeméipH of about of 5.9 at room temperature.
In some more specific embodiments, the pharmaadwmnmposition comprises succinic acid,
and the pharmaceutical composition has a pH of tatfoaL0 at room temperature. In some more
specific embodiments, the pharmaceutical compest@nprises succinic acid, and the
pharmaceutical composition has a pH of about oB6rbom temperature. In some more
specific embodiments, the pharmaceutical compest@nprises succinic acid, and the
pharmaceutical composition has a pH of about oB6rdom temperature. In some more
specific embodiments, the pharmaceutical compasd@nprises succinic acid, and the
pharmaceutical composition has a pH of about oB6r®om temperature.

[00609] In some embodiments, the pharmaceutical compositiomprises succinic acid, and
the pharmaceutical composition has a pH in a rafges to 6.5 at 1% to 2PC. In some
embodiments, the pharmaceutical composition comgssiccinic acid, and the pharmaceutical
composition has a pH in a range of 5.7 to 6.3 & 16 2PC. In some more specific

embodiments, the pharmaceutical composition comgssiccinic acid, and the pharmaceutical
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composition has a pH of about of 5.7 at@ %0 2PC. In some more specific embodiments, the
pharmaceutical composition comprises succinic aoid,the pharmaceutical composition has a
pH of about of 5.8 at P& to 2PC. In some more specific embodiments, the pharotaee
composition comprises succinic acid, and the pheeuigcal composition has a pH of about of
5.9 at 18C to 2PC. In some more specific embodiments, the pharatmat composition
comprises succinic acid, and the pharmaceuticaposition has a pH of about of 6.0 aPC50
27°C. In some more specific embodiments, the pharotead composition comprises succinic
acid, and the pharmaceutical composition has af@taut of 6.1 at 1% to 2PC. In some

more specific embodiments, the pharmaceutical caitipn comprises succinic acid, and the
pharmaceutical composition has a pH of about 086 235C to 2PC. In some more specific
embodiments, the pharmaceutical composition compssiccinic acid, and the pharmaceutical
composition has a pH of about of 6.3 at@ %o 27PC.

[00610] In some specific embodiments, the pharmaceuticaposition provided herein
comprises about 20 mM L-histidine, about 0.02% JWWEEN-20, and at least one of about
5.5% (w/v) trehalose dihydrate or about 5% (w/\Qrege. In some embodiments, the
pharmaceutical composition provided herein furdwmprises HCI or succinic acid. In some
embodiments, the pH is about 6.0 at room tempezatur some embodiments, the pH is about
6.0 at 25C.

[00611] In some specific embodiments, the pharmaceuticaposition provided herein
comprises about 20 mM L-histidine, about 0.02% W/MWEEN-20, about 5.5% (w/v) trehalose
dihydrate and HCI. In some embodiments, the p&but 6.0 at room temperature. In some
embodiments, the pH is about 6.0 a8@25

[00612] In some specific embodiments, the pharmaceuticqaposition provided herein
comprises about 20 mM L-histidine, about 0.02% W/MWEEN-20, about 5% (w/v) sucrose
and HCI. In some embodiments, the pH is abouatr@om temperature. In some
embodiments, the pH is about 6.0 a8@25

[00613] In other specific embodiments, the pharmaceuticaiosition provided herein
comprises about 20 mM L-histidine, about 0.02% W/MWEEN-20, about 5.5% (w/v) trehalose
dihydrate and succinic acid. In some embodimeh&spH is about 6.0 at room temperature. In

some embodiments, the pH is about 6.0 825
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[00614] In some specific embodiments, the pharmaceuticaposition provided herein
comprises about 20 mM L-histidine, about 0.02% MW/WEEN-20, about 5% (w/v) sucrose
and succinic acid. In some embodiments, the pih@it 6.0 at room temperature. In some
embodiments, the pH is about 6.0 a8@5

[00615] In a specific embodiment, provided herein comprises

(@) an antibody drug conjugate comprising theofeihg structure:

?

N
O
NH;

wherein L- represents the antibody or antigen bigdiagment thereof and p is from 1 t010; and
(b) a pharmaceutically acceptable excipient conmqyiabout 20 mM L-histidine, about
0.02% (w/v) TWEEN-20, about 5.5% (w/v) trehaloskydirate, and HCI, wherein the antibody
drug conjugate is at the concentration of aboungiimL, and wherein the pH is about 6.0 at
25°C.

[00616] In another specific embodiment, the pharmaceuticalposition provided herein
comprises:

€)) an antibody drug conjugate comprising the feila structure:

(5'3C CHj

N

NH
wherein L- represents the antibody or antigen ligdiagment thereof and p is from 1 t0o10; and
(b) a pharmaceutically acceptable excipient conmgiabout 20 mM L-histidine, about
0.02% (w/v) TWEEN-20, about 5.5% (w/v) trehaloskydirate, and succinic acid,
wherein the antibody drug conjugate is at the cotragon of about 10 mg/mL, and wherein the
pH is about 6.0 at 2&.
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[00617] In yet another specific embodiment, the pharmacalutomposition provided herein
comprises:

@) an antibody drug conjugate comprising the feilg structure:

?

N
O
NH;

wherein L- represents the antibody or antigen bigdiagment thereof and p is from 1 to10; and
(b) a pharmaceutically acceptable excipient conmqyiabout 20 mM L-histidine, about
0.02% (w/v) TWEEN-20, about 5.0% (w/v) sucrose, &itdl,

wherein the antibody drug conjugate is at the cotragon of about 10 mg/mL, and wherein the
pH is about 6.0 at 26.

[00618] Although certain numbers (and numerical rangesetif¢are provided, it is
understood that, in certain embodiments, numeviakales withine.g., 2%, 5%, 10%, 15% or
20% of said numbers (or numerical ranges) areastemplated. Other exemplary
pharmaceutical compositions are provided in theeErpental section below.

[00619] A primary solvent in a vehicle may be either aqueounon-aqueous in nature. In
addition, the vehicle may contain other pharmacailyi acceptable excipients for modifying or
maintaining the pH, osmolarity, viscosity, steyildr stability of the pharmaceutical
composition. In certain embodiments, the pharmiécaly acceptable vehicle is an aqueous
buffer. In other embodiments, a vehicle comprigasexample, sodium chloride and/or sodium
citrate.

[00620] Pharmaceutical compositions provided herein mayatorstill other

pharmaceutically acceptable formulation agentsrfodifying or maintaining the rate of release
of an antibody drug conjugate and/or an additiaggnt, as described herein. Such formulation
agents include those substances known to arti¢élesisn preparing sustained-release
formulations. For further reference pertainingpt@rmaceutically and physiologically
acceptable formulation agents, see, for examplmifgon’s Pharmaceutical Sciences, 18th Ed.
(1990, Mack Publishing Co., Easton, Pa. 18042) $4485-1712, The Merck Index, 12th Ed.
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(1996, Merck Publishing Group, Whitehouse, NJ); Bhdrmaceutical Principles of Solid
Dosage Forms (1993, Technonic Publishing Co., lrangcaster, Pa.). Additional
pharmaceutical compositions appropriate for adrviation are known in the art and are
applicable in the methods and compositions proviteein.

[00621] In some embodiments, the pharmaceutical compogutiovided herein is in a liquid
form. In other embodiments, the pharmaceuticalpasition provided herein is lyophilized.
[00622] A pharmaceutical composition can be formulatedea@dampatible with its intended
route of administration. Thus, pharmaceutical cosmpns include excipients suitable for
administration by routes including parenterad)( subcutaneous (s.c.), intravenous,
intramuscular, or intraperitoneal), intradermallde.g., ingestion), inhalation, intracavity,
intracranial, and transdermal (topical). Other eglamy routes of administration are set forth
herein.

[00623] Pharmaceutical compositions may be in the formsikale injectable agueous or
oleagenous suspension. This suspension may beléded using suitable dispersing or wetting
agents and suspending agents disclosed hereiroamkio the skilled artisan. The sterile
injectable preparation may also be a sterile iajglet solution or suspension in a non-toxic
parenterally-acceptable diluent or solvent, formepke, as a solution in 1,3-butane diol.
Acceptable diluents, solvents and dispersion miéwdiamay be employed include water,
Ringer’s solution, isotonic sodium chloride soluti€remophor EL™ (BASF, Parsippany, NJ)
or phosphate buffered saline (PBS), ethanol, pdlgl, glycerol, propylene glycol, and liquid
polyethylene glycol), and suitable mixtures therelof addition, sterile, fixed oils are
conventionally employed as a solvent or suspenaiaedium. For this purpose any bland fixed
oil may be employed, including synthetic mono- mylyterides. Moreover, fatty acids such as
oleic acid find use in the preparation of injecesbl Prolonged absorption of particular injectable
formulations can be achieved by including an agjesitdelays absorptioe.¢., aluminum
monostearate or gelatin).

[00624] In one embodiment, the pharmaceutical composifwogided herein may be
administered parenterally by injection, infusionjraplantation, for local or systemic
administration. Parenteral administration, as ussein, include intravenous, intraarterial,
intraperitoneal, intrathecal, intraventricular ratrethral, intrasternal, intracranial, intramuseul

intrasynovial, and subcutaneous administration.
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[00625] In one embodiment, the pharmaceutical composifwogided herein may be
formulated in any dosage forms that are suitabi@éoenteral administration, including
solutions, suspensions, emulsions, micelles, lipesy microspheres, nanosystems, and solid
forms suitable for solutions or suspensions initlqarior to injection. Such dosage forms can be
prepared according to conventional methods knowthdee skilled in the art of pharmaceutical
science ¢ee, e.g., Remington,The Science and Practice of Pharmacy, supra).

[00626] In one embodiment, the pharmaceutical compositiatesnded for parenteral
administration may include one or more pharmacellyi@cceptable excipients, including, but
not limited to, aqueous vehicles, water-misciblbigies, non-aqueous vehicles, antimicrobial
agents or preservatives against the growth of mrganisms, stabilizers, solubility enhancers,
isotonic agents, buffering agents, antioxidantsall@anesthetics, suspending and dispersing
agents, wetting or emulsifying agents, complexiggras, sequestering or chelating agents,
cryoprotectants, lyoprotectants, thickening agepttsadjusting agents, and inert gases.

[00627] In one embodiment, suitable aqueous vehicles ieglbdt are not limited to, water,
saline, physiological saline or phosphate buffesathe (PBS), sodium chloride injection,
Ringers injection, isotonic dextrose injectionyiéewater injection, dextrose and lactated
Ringers injection. Non-aqueous vehicles includg,ave not limited to, fixed oils of vegetable
origin, castor oil, corn oil, cottonseed oil, oligé, peanut oil, peppermint oil, safflower oil,
sesame oil, soybean oil, hydrogenated vegetaldelgiirogenated soybean oil, and medium-
chain triglycerides of coconut oil, and palm se#d W/ater-miscible vehicles include, but are
not limited to, ethanol, 1,3-butanediol, liquid peihylene glycol €.g., polyethylene glycol 300
and polyethylene glycol 400), propylene glycol,agsin, N-methyl-2-pyrrolidoneN,N-
dimethylacetamide, and dimethyl sulfoxide.

[00628] In one embodiment, suitable antimicrobial agentgreservatives include, but are not
limited to, phenols, cresols, mercurials, benzgbhbl, chlorobutanol, methyl and propyl p-
hydroxybenzoates, thimerosal, benzalkonium chlofedg, benzethonium chloride), methyl-
and propyl-parabens, and sorbic acid. Suitabl®motagents include, but are not limited to,
sodium chloride, glycerin, and dextrose. Suitahiffdring agents include, but are not limited to,
phosphate and citrate. Suitable antioxidants areetlas described herein, including bisulfite and
sodium metabisulfite. Suitable local anesthetictude, but are not limited to, procaine

hydrochloride. Suitable suspending and dispersganes are those as described herein,
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including sodium carboxymethylcelluose, hydroxypramethylcellulose, and
polyvinylpyrrolidone. Suitable emulsifying agenisiude those described herein, including
polyoxyethylene sorbitan monolaurate, polyoxyethglsorbitan monooleate 80, and
triethanolamine oleate. Suitable sequestering elating agents include, but are not limited to
EDTA. Suitable pH adjusting agents include, butraotlimited to, sodium hydroxide,
hydrochloric acid, citric acid, and lactic acid.itdble complexing agents include, but are not
limited to, cyclodextrins, including-cyclodextrin,3-cyclodextrin, hydroxypropyf3-

cyclodextrin, sulfobutylethe-cyclodextrin, and sulfobutyletherFcyclodextrin

(CAPTISOL®, CyDex, Lenexa, KS).

[00629] In one embodiment, the pharmaceutical composifpwogided herein may be
formulated for single or multiple dosage administra The single dosage formulations are
packaged in an ampoule, a vial, or a syringe. Thkipte dosage parenteral formulations may
contain an antimicrobial agent at bacteriostatifuagistatic concentrations. All parenteral
formulations must be sterile, as known and pradtinghe art.

[00630] In one embodiment, the pharmaceutical compositwagprovided as ready-to-use
sterile solutions. In another embodiment, the plaentical compositions are provided as sterile
dry soluble products, including lyophilized powdarsl hypodermic tablets, to be reconstituted
with a vehicle prior to use. In yet another embueht, the pharmaceutical compositions are
provided as ready-to-use sterile suspensions.tlan@her embodiment, the pharmaceutical
compositions are provided as sterile dry insolydstucts to be reconstituted with a vehicle
prior to use. In still another embodiment, the phaceutical compositions are provided as ready-
to-use sterile emulsions.

[00631] In one embodiment, the pharmaceutical composifpwogided herein may be
formulated as immediate or modified release do$ages, including delayed-, sustained,
pulsed-, controlled, targeted-, and programmedassldorms.

[00632] Dispersible powders and granules suitable for pegjwa of an aqueous suspension
by addition of water provide the active ingredignadmixture with a dispersing or wetting
agent, suspending agent and one or more presessatiuitable dispersing or wetting agents
and suspending agents are exemplified herein.

[00633] Pharmaceutical compositions can also include eswtpito protect the composition

against rapid degradation or elimination from teyy such as a controlled release formulation,
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including implants, liposomes, hydrogels, prodragd microencapsulated delivery systems.
For example, a time delay material such as glyaegmostearate or glyceryl stearate alone, or in
combination with a wax, may be employed. Prolongesbrption of injectable pharmaceutical
compositions can be achieved by including an atiexttdelays absorption, for example,
aluminum monostearate or gelatin. Prevention efatttion of microorganisms can be achieved
by various antibacterial and antifungal agentsefaample, parabens, chlorobutanol, phenol,
ascorbic acid, thimerosal, and the like.

[00634] The pharmaceutical composition provided herein begtored at -8C, 4C, 25C

or 37C.

[00635] A lyophilized composition can be made by freezerdyythe liquid pharmaceutical
composition provided herein. In a specific embaghimthe pharmaceutical composition
provided here is a lyophilized pharmaceutical cosimm. In some embodiments, the
pharmaceutical formulations are lyophilized powgdersich can be reconstituted for
administration as solutions, emulsions and othetureés. They may also be reconstituted and
formulated as solids or gels.

[00636] In some embodiments, preparation of the lyophilifogthulation provided herein
involves batching of the formulated bulk soluti@m fyophilization, aseptic filtration, filling in
vials, freezing vials in a freeze-dryer chambeltpfeed by lyophilization, stoppering and
capping.

[00637] A lyophilizer can be used in preparing the lyotatl formulation. For example, a
VirTis Genesis Model EL pilot unit can be employebhe unit incorporates a chamber with
three working shelves (to a total usable shelf afezn 0.4 square meters), an external
condenser, and a mechanical vacuum pumping sysBascaded mechanical refrigeration
allows the shelves to be cooled to -70°C or lowad the external condenser to -90°C or lower.
Shelf temperature and chamber pressure were clatti@itomatically to +/- 0.5°C and +/- 2
microns (milliTorr), respectively. The unit wasugigped with a capacitance manometer vacuum
gauge, a Pirani vacuum gauge, a pressure transdacaeasure from 0 to 1 atmosphere), and a
relative humidity sensor.

[00638] The lyophilized powder can be prepared by dissghan antibody drug conjugate
provided herein, or a pharmaceutically acceptabtevdtive thereof, in a suitable solvent. In

some embodiments, the lyophilized powder is stei8absequent sterile filtration of the solution
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followed by lyophilization under standard conditoknown to those of skill in the art provides
the desired formulation. In one embodiment, tisailteng solution will be apportioned into vials
for lyophilization. Each vial will contain a sirggdosage or multiple dosages of the antibody
drug conjugate. The lyophilized powder can beestamder appropriate conditions, such as at
about 4 °C to room temperature.

[00639] Reconstitution of this lyophilized powder with water injection provides a
formulation for use in parenteral administratidfor reconstitution, the lyophilized powder is
added to sterile water or other suitable excipi&uch amount can be empirically determined
and adjusted according to specific needs.

[00640] An exemplary reconstitution procedure is illustdages follows: (1) fit the 5 mL or 3
mL syringe with a with a 18 or 20 Gauge needle filedl the syringe with water of the grade
Water for Injection (WFI); (2) measure appropriateount of WFI using the syringe
graduations, ensuring that the syringe was fres@rdjubbles; (3) inserted the needle through the
rubber stopper; (4) dispense the entire contentiseo$yringe into the container down the vial
wall, removed the syringe and needle and put imcsharp container; (4) swirl the vial
continuously to carefully solubilize the entire Mantents until fully reconstitutee.g., about
20-40 seconds) and minimize excessive agitatidheprotein solution that could result in

foaming.

5.5  Methods of Using the Pharmaceutical Compositions ia Combination
Therapy

[00641] The method for inhibiting growth of tumor cells mgithe pharmaceutical
composition provided herein in combination with ctegherapy or radiation or both comprises
administering the present pharmaceutical compwoshigfore, during, or after commencing
chemotherapy or radiation therapy, as well as amyhination thereofi (e. before and during,
before and after, during and after, or before,rdyrand after commencing the chemotherapy
and/or radiation therapy). Depending on the treatrprotocol and the specific patient needs,
the method is performed in a manner that will pdevihe most efficacious treatment and
ultimately prolong the life of the patient.
[00642] The administration of chemotherapeutic agents eaacbomplished in a variety of
ways including systemically by the parenteral antéeal routes. In one embodiment, the
chemotherapeutic agent is administered separaRayticular examples of chemotherapeutic
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agents or chemotherapy include cisplatin, dacanea@TIC), dactinomycin, mechlorethamine
(nitrogen mustard), streptozocin, cyclophosphansdenustine (BCNU), lomustine (CCNU),
doxorubicin (adriamycin), daunorubicin, procarb&zimitomycin, cytarabine, etoposide,
methotrexate, 5-fluorouracil, vinblastine, vinangt, bleomycin, paclitaxel (taxol), docetaxel
(taxotere), aldesleukin, asparaginase, busulfabpptatin, cladribine, dacarbazine, floxuridine,
fludarabine, hydroxyurea, ifosfamide, interferoptsd, leuprolide, megestrol, melphalan,
mercaptopurine, plicamycin, mitotane, pegaspargasgpstatin, pipobroman, plicamycin,
streptozocin, tamoxifen, teniposide, testolactdmeguanine, thiotepa, uracil mustard,
vinorelbine, gemcitabine, chlorambucil, taxol amdnbinations thereof.

[00643] The source of radiation, used in combination whtk pharmaceutical composition
provided herein, can be either external or intetodhe patient being treated. When the source
is external to the patient, the therapy is knowexsrnal beam radiation therapy (EBRT). When
the source of radiation is internal to the patiém, treatment is called brachytherapy (BT).
[00644] The above described therapeutic regimens may beefutombined with additional
cancer treating agents and/or regimes, for exaagé@ional chemotherapy, cancer vaccines,
signal transduction inhibitors, agents useful @atmg abnormal cell growth or cancer,
antibodies €.g. Anti-CTLA-4 antibodies as described in WO/2005/88Q (Pfizer)) or other
ligands that inhibit tumor growth by binding to I&R, and cytokines.

[00645] When the mammal is subjected to additional chemmafye chemotherapeutic agents
described above may be used. Additionally, grdatior inhibitors, biological response
modifiers, anti-hormonal therapy, selective estrogeeeptor modulators (SERMSs), angiogenesis
inhibitors, and anti-androgens may be used. Fomeka anti-hormones, for example anti-
estrogens such as Nolvadex (tamoxifen) or, antregehs such as Casodex (4'-cyano-3-(4-
fluorophenylsulphonyl)-2-hydroxy-2-methyl-3- '-fttioromethyl)propionanilide) may be used.
[00646] In some embodiments, the pharmaceutical providegihe used in combination

with a second therapeutic ageag., for treating a cancer.

[00647] In some embodiments, the second therapeutic ag@antimmune checkpoint
inhibitor. As used herein, the term “immune chexkpinhibitor” or “checkpoint inhibitor”

refers to molecules that totally or partially redumhibit, interfere with or modulate one or more
checkpoint proteins. Without being limited by atmaular theory, checkpoint proteins regulate

T-cell activation or function. Numerous checkpgnodteins are known, such as CTLA-4 and its
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ligands CD80 and CD86; and PD-1 with its ligandslBP@nd PD-L2 (PardollNature Reviews
Cancer, 2012 12, 252-264). These proteins appear responsibleck@timulatory or inhibitory
interactions of T-cell responses. Immune checkpmioteins appear to regulate and maintain
self-tolerance and the duration and amplitude gshogical immune responses. Immune
checkpoint inhibitors include antibodies or areivit from antibodies.

[00648] In one embodiment, the checkpoint inhibitor is 83 inhibitor. In one
embodiment, the CTLA-4 inhibitor is an anti-CTLAaétibody. Examples of anti-CTLA-4
antibodies include, but are not limited to, thoesatibed in US Patent Nos: 5,811,097;
5,811,097; 5,855,887; 6,051,227; 6,207,157, 6,682,8,984,720; and 7,605,238, all of which
are incorporated herein in their entireties. e embodiment, the anti-CTLA-4 antibody is
tremelimumab (also known as ticilimumab or CP-606)2 In another embodiment, the anti-
CTLA-4 antibody is ipilimumab (also known as MDX®@dbr MDX-101). Ipilimumab is a fully
human monoclonal IgG antibody that binds to CTLAMgilimumab is marketed under the trade
name Yervoy™.

[00649] In one embodiment, the checkpoint inhibitor is a BBD-L1 inhibitor. Examples of
PD-I/PD-L1 inhibitors include, but are not limitéal, those described in US Patent Nos.
7,488,802; 7,943,743; 8,008,449; 8,168,757; 8,219/,and PCT Patent Application Publication
Nos. WO2003042402, WO2008156712, WO2010089411, VWO2R6959, WO2011066342,
W02011159877, WO2011082400, and W02011161699f alhich are incorporated herein in
their entireties.

[00650] In one embodiment, the checkpoint inhibitor is aPDhibitor. In one embodiment,
the PD-1 inhibitor is an anti-PD-1 antibody. Inecembodiment, the anti-PD-1 antibody is
BGB-A317, nivolumab (also known as ONO-4538, BM$833, or MDX1106) or
pembrolizumab (also known as MK-3475, SCH 90047%ambrolizumab). In one
embodiment, the anti-PD-1 antibody is nivolumabvdiumab is a human IgG4 anti-PD-1
monoclonal antibody, and is marketed under thestreaine Opdivo™. In another embodiment,
the anti-PD-1 antibody is pembrolizumab. Pembuotiab is a humanized monoclonal IgG4
antibody and is marketed under the trade name da@tM. In yet another embodiment, the
anti-PD-1 antibody is CT-011, a humanized antibo@y.-011 administered alone has failed to
show response in treating acute myeloid leukembidLl(pat relapse. In yet another embodiment,

the anti-PD-1 antibody is AMP-224, a fusion protein another embodiment, the PD-1
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antibody is BGB-A317. BGB-A317 is a monoclonatibady in which the ability to bind Fc
gamma receptor | is specifically engineered oud, &hich has a unique binding signature to PD-
1 with high affinity and superior target specificit

[00651] In one embodiment, the checkpoint inhibitor is alPDinhibitor. In one
embodiment, the PD-L1 inhibitor is an anti-PD-L%ibady. In one embodiment, the anti-PD-
L1 antibody is MEDI4736 (durvalumab). In anothert®diment, the anti-PD-L1 antibody is
BMS-936559 (also known as MDX-1105-01). In yettieo embodiment, the PD-L1 inhibitor
is atezolizumab (also known as MPDL3280A, and Tew).

[00652] In one embodiment, the checkpoint inhibitor is alEDinhibitor. In one

embodiment, the PD-L2 inhibitor is an anti-PD-L2ibady. In one embodiment, the anti-PD-
L2 antibody is rHIgM12B7A.

[00653] In one embodiment, the checkpoint inhibitor ismphocyte activation gene-3
(LAG-3) inhibitor. In one embodiment, the LAG-3ibitor is IMP321, a soluble Ig fusion
protein (Brignonest al., J. Immunol., 2007, 179, 4202-4211). In another embodiment, the LAG-
3 inhibitor is BMS-986016.

[00654] In one embodiment, the checkpoint inhibitors is7aihibitor. In one embodiment,
the B7 inhibitor is a B7-H3 inhibitor or a B7-H4hibitor. In one embodiment, the B7-H3
inhibitor is MGA271, an anti-B7-H3 antibody (Labal., Clin. Cancer Res., 2012 3834).

[00655] In one embodiment, the checkpoint inhibitors idElJ (T-cell immunoglobulin
domain and mucin domain 3) inhibitor (Fourcatlal., J. Exp. Med., 201Q 207, 2175-86;
Sakuishiet al., J. Exp. Med., 201Q 207, 2187-94).

[00656] In one embodiment, the checkpoint inhibitor is &40 (CD134) agonist. In one
embodiment, the checkpoint inhibitor is an anti-@Xhtibody. In one embodiment, the anti-
OX40 antibody is anti-OX-40. In another embodiméiné anti-OX40 antibody is MEDI6469.
[00657] In one embodiment, the checkpoint inhibitor is @&kgonist. In one embodiment,
the checkpoint inhibitor is an anti-GITR antibody one embodiment, the anti-GITR antibody
is TRX518.

[00658] In one embodiment, the checkpoint inhibitor is al3D agonist. In one embodiment,
the checkpoint inhibitor is an anti-CD137 antibodg.one embodiment, the anti-CD137
antibody is urelumab. In another embodiment, tite@D137 antibody is PF-05082566.
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[00659] In one embodiment, the checkpoint inhibitor is ad0@gonist. In one embodiment,
the checkpoint inhibitor is an anti-CD40 antibodg.one embodiment, the anti-CD40 antibody
is CF-870,893.

[00660] In one embodiment, the checkpoint inhibitor is rbmant human interleukin-15
(rhiL-15).

[00661] In one embodiment, the checkpoint inhibitor is B@Ilinhibitor. In one embodiment,
the IDO inhibitor is INCB024360. In another embmént, the IDO inhibitor is indoximod.
[00662] In certain embodiments, the combination therapresiged herein include two or
more of the checkpoint inhibitors described he(ginluding checkpoint inhibitors of the same
or different class). Moreover, the combinationréipges described herein can be used in
combination with one or more second active agestdescribed herein where appropriate for
treating diseases described herein and understabe iart.

[00663] In some embodiments, the checkpoint inhibitor imiistered prior to the
administration of the present pharmaceutical contipos In other embodiments, the checkpoint
inhibitor is administered simultaneousbyd., in the same dosing period) with the
pharmaceutical composition provided herein. Inother embodiments, the checkpoint inhibitor
is administered after the administration of therptaceutical composition provided herein.
[00664] In some embodiments, the amount of the checkpoimbitor can be determined by
standard clinical techniques.

[00665] A dosage of the checkpoint inhibitor results ireeus titer of from about 0.4g/ml

to about 45Qig/ml, and in some embodiments at leasty@/Inl, at least 0.2g/ml, at least 0.4
ug/ml, at least 0.pg/ml, at least 0.@g/ml, at least 0.8g/ml, at least Luig/ml, at least 1.wg/ml,
such as at leastiy/ml, at least puig/ml, at least 1Qug/ml, at least 1ug/ml, at least 2@ug/ml, at
least 25ug/ml, at least 3@ug/ml, at least 3pg/ml, at least 4@g/ml, at least 5Qg/ml, at least 75
ug/ml, at least 10Qg/ml, at least 12fxg/ml, at least 15Qg/ml, at least 20Qg/ml, at least 250
ug/ml, at least 30Qg/ml, at least 35Qg/ml, at least 40Qg/ml, or at least 450g/ml can be
administered to a human for the prevention andéattnent of a cancelt is to be understood
that the precise dose of the checkpoint inhibibdseé employed will also depend on the route of
administration, and the seriousness of a cancaisimbject, and should be decided according to

the judgment of the practitioner and each patiesitsumstances.
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[00666] In some embodiments, the dosage of the checkpdiitiitor (€.9., a PD-1 inhibitor

or a PD-L1 inhibitor) administered to a patientyjgically 0.1 mg/kg to 100 mg/kg of the
subject’s body weight. In some embodiments, treade administered to the patient is about 1
mg/kg to about 75 mg/kg of the subject’s body weigh some embodiments, the dosage
administered to a patient is between 1 mg/kg anch@kg of the subject’s body weight, such as
1 mg/kg to 5 mg/kg of the subject’'s body weight.sbme embodiments, dosage administered to
a patient is about 1 mg/kg of the subject’s bodigite In some embodiments, dosage
administered to a patient is about 1.5 mg/kg ofsthigiect’'s body weight. In some embodiments,
dosage administered to a patient is about 2 mg/Kgeosubject’s body weight. In some
embodiments, dosage administered to a patienbist&5 mg/kg of the subject’s body weight.

In some embodiments, dosage administered to anp&iabout 3 mg/kg of the subject’s body
weight. In some embodiments, dosage administeradoatient is about 3.5 mg/kg of the
subject’s body weight. In some embodiments, dosageinistered to a patient is about 4 mg/kg
of the subject’s body weight. In some embodimethdsage administered to a patient is about
4.5 mg/kg of the subject’s body weight. In somdediments, dosage administered to a patient
is about 5 mg/kg of the subject’s body weight.stme embodiments, dosage administered to a
patient is about 5.5 mg/kg of the subject’s bodygve In some embodiments, dosage
administered to a patient is about 6 mg/kg of thigext’'s body weight. In some embodiments,
dosage administered to a patient is about 6.5 maf/kge subject’s body weight. In some
embodiments, dosage administered to a patienbistabmg/kg of the subject’'s body weight. In
some embodiments, dosage administered to a patiaehbut 7.5 mg/kg of the subject’s body
weight. In some embodiments, dosage administeradoatient is about 8 mg/kg of the subject’s
body weight. In some embodiments, dosage admiest®e a patient is about 8.5 mg/kg of the
subject’s body weight. In some embodiments, dosagenistered to a patient is about

9.0 mg/kg of the subject’s body weight. In soméediments, dosage administered to a patient
is about 10.0 mg/kg of the subject’s body weighntsome embodiments, dosage administered to
a patient is about 15.0 mg/kg of the subject’s badight. In some embodiments, dosage
administered to a patient is about 20.0 mg/kg efahbject’s body weight.

[00667] In some embodiments, the pharmaceutical compogitionided herein is supplied as
a dry sterilized lyophilized powder or water fremcentrate in a hermetically sealed container

and can be reconstituteslg., with water or saline to the appropriate conceiunafor
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administration to a subject. In certain embodimagtite antibody drug conjugate is supplied as a
dry sterile lyophilized powder in a hermeticallyak®l container at a unit dosage of at least 0.1
mg, at least 0.5 mg, at least 1 mg, at least 2amigast 3 mg, at least 5 mg, at least 10 mg, at
least 15 mg, at least 25 mg, at least 30 mg, at B&amg, at least 45 mg, at least 50 mg, at least
60 mg, at least 75 mg, at least 80 mg, at least@mat least 90 mg, at least 95 mg, or at least
100 mg. The lyophilized antibody drug conjugate ba stored at between 2 and 8° C in its
original container and the antibody drug conjugate be administered within 12 hours, such as
within 6 hours, within 5 hours, within 3 hours,within 1 hour after being reconstituted. In an
alternative embodiment, the pharmaceutical comipostgtomprising the antibody drug conjugate
provided herein is supplied in liquid form in a m&tically sealed container indicating the
guantity and concentration of the antibody drugjugate. In certain embodiments, the liquid
form of the antibody drug conjugate is suppliedinermetically sealed container at least 0.1
mg/ml, at least 0.5 mg/ml, at least 1 mg/ml, astéamg/ml, at least 10 mg/ml, at least
15 mg/ml, at least 25 mg/ml, at least 30 mg/mleast 40 mg/ml, at least 50 mg/ml, at least 60
mg/ml, at least 70 mg/ml, at least 80 mg/ml, asi€&®d mg/ml, or at least 100 mg/ml.

5.6  Dosage of the ADCs for the Methods
[00668] In some embodiments, the amount of a prophylacttberapeutic ageneg., an
antibody drug conjugate provided herein), or a ptaeutical composition provided herein that
will be effective in the prevention and/or treatrheha cancer can be determined by standard
clinical techniques.
[00669] Accordingly, a dosage of an antibody drug conjugatée pharmaceutical
composition that results in a serum titer of frdnoat 0.1ug/ml to about 45@g/ml, and in some
embodiments at least Quty/ml, at least 0.2g/ml, at least 0.4g/ml, at least 0.ng/ml, at least
0.6 ug/ml, at least 0.8g/ml, at least Luig/ml, at least 1.;ng/ml, such as at least@/ml, at least
5 ug/ml, at least 1@g/ml, at least 1fg/ml, at least 2qg/ml, at least 2g/ml, at least 30
ug/ml, at least 3mg/ml, at least 4Qg/ml, at least 5@ug/ml, at least 7ng/ml, at least 10Q.g/ml,
at least 12ug/ml, at least 15Qg/ml, at least 20Qg/ml, at least 25Qg/ml, at least 30Qg/ml,
at least 35Qug/ml, at least 40Qg/ml, or at least 45(g/ml can be administered to a human for
the prevention and/or treatment of a candeis to be understood that the precise dose to be

employed in the formulation will also depend on tbete of administration, and the seriousness
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of a cancer in a subject, and should be decideardicg to the judgment of the practitioner and
each patient’s circumstances.

[00670] Effective doses may be extrapolated from dose-respourves derived from vitro

or animal model test systems.

[00671] For the pharmaceutical composition comprising titéady drug conjugate provided
herein, the dosage of the antibody drug conjugan@rastered to a patient is typically 0.1 mg/kg
to 100 mg/kg of the subject’s body weight. In seengodiments, the dosage administered to
the patient is about 1 mg/kg to about 75 mg/kdhefsubject’'s body weight. In some
embodiments, the dosage administered to a patidrgtiveen 1 mg/kg and 20 mg/kg of the
subject’s body weight, such as 1 mg/kg to 5 mg/kie subject’s body weight. In some
embodiments, dosage administered to a patienbist&5 mg/kg of the subject’s body weight.
In some embodiments, dosage administered to anp&iabout 0.75 mg/kg of the subject’s
body weight. In some embodiments, dosage admiet® a patient is about 1 mg/kg of the
subject’s body weight. In some embodiments, dosagenistered to a patient is about

1.25 mg/kg of the subject’s body weight. In somediments, dosage administered to a
patient is about 1.5 mg/kg of the subject’s bodygive In some embodiments, dosage
administered to a patient is about 2 mg/kg of thigext's body weight. In some embodiments,
dosage administered to a patient is about 2.5 naf/kge subject’s body weight. In some
embodiments, dosage administered to a patienbistébmg/kg of the subject’'s body weight. In
some embodiments, dosage administered to a patiahbut 3.5 mg/kg of the subject’s body
weight. In some embodiments, dosage administeradttdient is about 4 mg/kg of the subject’s
body weight. In some embodiments, dosage admiest® a patient is about 4.5 mg/kg of the
subject’s body weight. In some embodiments, dosageinistered to a patient is about 5 mg/kg
of the subject’s body weight. In some embodimemdsage administered to a patient is about
5.5 mg/kg of the subject’s body weight. In soméediments, dosage administered to a patient
is about 6 mg/kg of the subject’s body weight.sémme embodiments, dosage administered to a
patient is about 6.5 mg/kg of the subject’s bodygive In some embodiments, dosage
administered to a patient is about 7 mg/kg of thigext's body weight. In some embodiments,
dosage administered to a patient is about 7.5 naf/kge subject’s body weight. In some

embodiments, dosage administered to a patienbistébmg/kg of the subject’'s body weight. In
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some embodiments, dosage administered to a paiehbut 8.5 mg/kg of the subject’'s body
weight.

[00672] In some embodiments, the antibody drug conjugatadtated in the pharmaceutical
composition provided herein is administered basethe patient’s actual body weight at
baseline and doses will not change unless therpatieight changes by10% from baseline of
the previous cycle, or the dose adjustment criisrraet. In some embodiments, actual weight
will be used except for patients weighing greatant100 kg, in such cases, the dose will be
calculated based on a weight of 100 kg. In somigogiiments, the maximum doses are 100 mg
for patients receiving the 1.00 mg/kg dose level 825 mg for patients receiving the 1.25
mg/kg dose level.

[00673] In one embodiment, approximately 100 mg/kg or lapproximately 75 mg/kg or
less, approximately 50 mg/kg or less, approxima2elyng/kg or less, approximately 10 mg/kg
or less, approximately 5 mg/kg or less, approxityates mg/kg or less, approximately 1.25
mg/kg or less, approximately 1 mg/kg or less, apipnately 0.75 mg/kg or less, approximately
0.5 mg/kg or less, or approximately 0.1 mg/kg sslef an antibody drug conjugate formulated
in the present pharmaceutical composition is adgstened 5 times, 4 times, 3 times, 2 times or 1
time to treat a cancer. In some embodiments, hlaenpaceutical composition comprising the
antibody drug conjugate provided herein is admémext about 1-12 times, wherein the doses
may be administered as necessaxy, weekly, biweekly, monthly, bimonthly, trimonthlgc.,

as determined by a physician. In some embodimarntsyer dosegg., 0.1-15 mg/kg) can be
administered more frequentlg.g., 3-6 times). In other embodiments, a higher desg, 25-

100 mg/kg) can be administered less frequeretty,(1-3 times).

[00674] In some embodiments, a single dose of an antibaaty cbnjugate formulated in the
pharmaceutical composition provided herein is adstered to a patient to prevent and/or treat a
cancerl,2,3,4,5,6,7,8,9, 10, 11, 12, 4315, 16, 17, 18, 19, 20, 21, 22, 23, 24, 256or 2
times for every two-week cycle.¢., about 14 day) over a time periagg;, a year), wherein the
dose is selected from the group consisting of aBdumg/kg, about 0.5 mg/kg, about 0.75
mg/kg, about 1 mg/kg, about 1.25 mg/kg, about 1g&m about 2 mg/kg, about 2.5 mg/kg,
about 3 mg/kg, about 4 mg/kg, about 5 mg/kg, ai®uing/kg, about 15 mg/kg, about 20 mg/kg,
about 25 mg/kg, about 30 mg/kg, about 35 mg/kguad® mg/kg, about 45 mg/kg, about 50
mg/kg, about 55 mg/kg, about 60 mg/kg, about 65kmgbout 70 mg/kg, about 75 mg/kg,
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about 80 mg/kg, about 85 mg/kg, about 90 mg/kguabb mg/kg, about 100 mg/kg, or a
combination thereofi ., each dose monthly dose may or may not be idehtical

[00675] In some embodiments, a single dose of an antibagty conjugate formulated in the
pharmaceutical composition provided herein is adstered to a patient to prevent and/or treat a
cancer 1, 2,3,4,5,6,7,8,9,10, 11, 12, 4315, 16, 17, 18, 19, 20, 21, 22, 23, 24, 2560r 2
times for every three-week cycled., about 21 day) over a time periagg(, a year), wherein

the dose is selected from the group consistindotif0.1 mg/kg, about 0.5 mg/kg, about 0.75
mg/kg, about 1 mg/kg, about 1.25 mg/kg, about 1g&m about 2 mg/kg, about 2.5 mg/kg,
about 3 mg/kg, about 4 mg/kg, about 5 mg/kg, ai®ung/kg, about 15 mg/kg, about 20 mg/kg,
about 25 mg/kg, about 30 mg/kg, about 35 mg/kguad® mg/kg, about 45 mg/kg, about 50
mg/kg, about 55 mg/kg, about 60 mg/kg, about 65kmgbout 70 mg/kg, about 75 mg/kg,
about 80 mg/kg, about 85 mg/kg, about 90 mg/kguabb mg/kg, about 100 mg/kg, or a
combination thereofi ., each dose monthly dose may or may not be idehtical

[00676] In some embodiments, a single dose of an antibagty conjugate formulated in the
pharmaceutical composition provided herein is adstered to a patient to prevent and/or treat a
cancerl, 2, 3,4,5,6,7,8,9, 10, 11, 12, 4315, 16, 17, 18, 19, 20, 21, 22, 23, 24, 256or 2
times for every four-week cycle.(., about 28 day) over a time periag, a year), wherein the
dose is selected from the group consisting of abduimg/kg, about 0.5 mg/kg, about 0.75
mg/kg, about 1 mg/kg, about 1.25 mg/kg, about 1g&m about 2 mg/kg, about 2.5 mg/kg,
about 3 mg/kg, about 4 mg/kg, about 5 mg/kg, alk@ung/kg, about 15 mg/kg, about 20 mg/kg,
about 25 mg/kg, about 30 mg/kg, about 35 mg/kgua® mg/kg, about 45 mg/kg, about 50
mg/kg, about 55 mg/kg, about 60 mg/kg, about 65kmgibout 70 mg/kg, about 75 mg/kg,
about 80 mg/kg, about 85 mg/kg, about 90 mg/kguaBb mg/kg, about 100 mg/kg, or a
combination thereofi ., each dose monthly dose may or may not be ideptical

[00677] In another embodiment, a single dose of an antilolwdyg conjugate formulated in the
pharmaceutical composition provided herein is adstered to patient to prevent and/or treat a
cancerl,2,3,4,5,6,7,8,9, 10, 11, or 12¢imt about monthlye@., about 30 day) intervals
over a time periode(g., a year), wherein the dose is selected from thegconsisting of about
0.1 mg/kg, about 0.5 mg/kg, about 0.75 mg/kg, allamg/kg, about 1.25 mg/kg, about 1.5
mg/kg, about 2 mg/kg, about 2.5 mg/kg, about 3 iggabout 4 mg/kg, about 5 mg/kg, about 10
mg/kg, about 15 mg/kg, about 20 mg/kg, about 25mgbout 30 mg/kg, about 35 mg/kg,
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about 40 mg/kg, about 45 mg/kg, about 50 mg/kguabb mg/kg, about 60 mg/kg, about 65
mg/kg, about 70 mg/kg, about 75 mg/kg, about 8Gkmgibout 85 mg/kg, about 90 mg/kg,
about 95 mg/kg, about 100 mg/kg, or a combinati@meof (.e., each dose monthly dose may or
may not be identical).

[00678] In another embodiment, a single dose of an antilolodyg conjugate formulated in the
pharmaceutical composition provided herein is adstered to patient to prevent and/or treat a
cancer 1, 2, 3, 4, 5, or 6 times at about bi-mgnfb., about 60 day) intervals over a time
period €.g., a year), wherein the dose is selected from tbamconsisting of about 0.1 mg/kg,
about 0.5 mg/kg, about 0.75 mg/kg, about 1 mg/kgual.25 mg/kg, about 1.5 mg/kg, about 2
mg/kg, about 2.5 mg/kg, about 3 mg/kg, about 4 mgdbout 5 mg/kg, about 10 mg/kg, about
15 mg/kg, about 20 mg/kg, about 25 mg/kg, aboungikg, about 35 mg/kg, about 40 mg/kg,
about 45 mg/kg, about 50 mg/kg, about 55 mg/kguabd mg/kg, about 65 mg/kg, about 70
mg/kg, about 75 mg/kg, about 80 mg/kg, about 85kmgibout 90 mg/kg, about 95 mg/kg,
about 100 mg/kg, or a combination theradd. (each dose monthly dose may or may not be
identical).

[00679] In yet another embodiment, a single dose of arbadyi drug conjugate formulated in
the pharmaceutical composition provided hereirdimiaistered to patient to prevent and/or treat
a cancer 1, 2, 3 or 4 times at about tri-montblg.(about 120 day) intervals over a time period
(e.g., a year), wherein the dose is selected from themconsisting of about 0.1 mg/kg, about
0.5 mg/kg, about 0.75 mg/kg, about 1 mg/kg, abae ing/kg, about 1.5 mg/kg, about 2 mg/kg,
about 2.5 mg/kg, about 3 mg/kg, about 4 mg/kg, aboug/kg, about 10 mg/kg, about 15
mg/kg, about 20 mg/kg, about 25 mg/kg, about 3Gkmgibout 35 mg/kg, about 40 mg/kg,
about 45 mg/kg, about 50 mg/kg, about 55 mg/kguabb mg/kg, about 65 mg/kg, about 70
mg/kg, about 75 mg/kg, about 80 mg/kg, about 8&kmgibout 90 mg/kg, about 95 mg/kg,
about 100 mg/kg, or a combination theradd. (each dose monthly dose may or may not be
identical).

[00680] In certain embodiments, the route of administrafamra dose of an antibody drug
conjugate formulated in the pharmaceutical compsjtrovided herein to a patient is
intranasal, intramuscular, intravenous, or a coiiian thereof, but other routes described
herein are also acceptable. Each dose may or otdyeradministered by an identical route of

administration. In some embodiments, an antibadg donjugate formulated in the
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pharmaceutical composition provided herein maydmiaistered via multiple routes of
administration simultaneously or subsequently teeptloses of one or more additional
therapeutic agents.

[00681] In some more specific embodiments, the antibodg dnnjugate formulated in the
pharmaceutical composition provided herein is adtened at a dose of about 0.5 mg/kg, about
0.75 mg/kg, about 1 mg/kg, about 1.25 mg/kg, oualiddc mg/kg of the subject’s body weight
by an intravenous (V) injection or infusion.

[00682] In some more specific embodiments, the antibodg dnnjugate formulated in the
pharmaceutical composition provided herein is adstered at a dose of about 0.5 mg/kg, about
0.75 mg/kg, about 1 mg/kg, about 1.25 mg/kg, oualiddb mg/kg of the subject’s body weight
by an intravenous (V) injection or infusion ovdroait 30 minutes twice every three-week cycle.
In some embodiments, the antibody drug conjugatadtated in the pharmaceutical
composition is administered by an intravenous (f§gction or infusion over about 30 minutes
on Days 1 and 8 of every three-week cycle. In sembodiments, the method further comprises
administering an immune checkpoint inhibitor byimmavenous (V) injection or infusion one

or more times in each three-week cycle. In someogliments, the method further comprises
administering an immune checkpoint inhibitor byimavenous (V) injection or infusion on
Day 1 of every three-week cycle. In some embodimehe immune checkpoint inhibitor is
pembrolizumab, and wherein pembrolizumab is adr@resl at amount of about 200 mg over
about 30 minutes. In other embodiments, the imnalveekpoint inhibitor is atezolizumab, and
wherein atezolizumab is administered at amounbotia1200 mg over about 60 minutes or 30
minutes. In some embodiments, the antibody drunjugate is administered to patients with
urothelial or bladder cancer who have shown dispesgression or relapse during or after
treatment with an immune checkpoint inhibitor.sbme embodiments, the antibody drug
conjugate is administered to patients with metestatbthelial or bladder cancer who have
shown disease progression or relapse during artad&tment with an immune checkpoint
inhibitor. In some embodiments, the antibody deagjugate is administered to patients with
locally advanced urothelial or bladder cancer wheehshown disease progression or relapse
during or after treatment with an immune checkpwaihtbitor.

[00683] In other more specific embodiments, the antibodygdronjugate formulated in the

pharmaceutical composition provided herein is adstered at a dose of about about 0.5 mg/kg,
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about 0.75 mg/kg, 1 mg/kg, about 1.25 mg/kg, oualiddb mg/kg of the subject’s body weight
by an intravenous (V) injection or infusion ovdroait 30 minutes three times every four-week
cycle. In some embodiments, the antibody drugugmate formulated in the pharmaceutical
composition is administered on Days 1, 8 and 1&vefy 28-day (four-week) cycle. In some
embodiments, the antibody drug conjugate formulateétle pharmaceutical composition is
administered by an intravenous (1V) injection dusion over about 30 minutes on Days 1, 8
and 15 of every 28-day (four-week) cycle. In sen#odiments, the method further comprises
administering an immune checkpoint inhibitor byimmavenous (V) injection or infusion one

or more times in each four-week cycle. In somea@hrhents, the immune checkpoint inhibitor
is pembrolizumab. In other embodiments, the imnmehexkpoint inhibitor is atezolizumab. In
some embodiments, the antibody drug conjugatensrastered to patients with urothelial or
bladder cancer who have shown disease progressietapse during or after treatment with an
immune checkpoint inhibitor. In some embodimetits,antibody drug conjugate is
administered to patients with metastatic uroth@rabladder cancer who have shown disease
progression or relapse during or after treatmetit am immune checkpoint inhibitor. In some
embodiments, the antibody drug conjugate is admeirgd to patients with locally advanced
urothelial or bladder cancer who have shown dispesgression or relapse during or after
treatment with an immune checkpoint inhibitor.

[00684] The invention is generally disclosed herein usiffignaative language to describe the
numerous embodiments. The invention also spetificecludes embodiments in which
particular subject matter is excluded, in full ompiart, such as substances or materials, method
steps and conditions, protocols, procedures, assagsalysis. Thus, even though the invention
is generally not expressed herein in terms of wmainvention does not include, aspects that are
not expressly included in the invention are nevaess disclosed herein.

[00685] Particular embodiments of this invention are désttiherein, including the best
mode known to the inventors for carrying out theemtion. Upon reading the foregoing
description, variations of the disclosed embodirm@may become apparent to individuals
working in the art, and it is expected that thdsbesl artisans may employ such variations as
appropriate. Accordingly, it is intended that theention be practiced otherwise than as
specifically described herein, and that the inv@ntncludes all modifications and equivalents of

the subject matter recited in the claims appendeetb as permitted by applicable law.
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Moreover, any combination of the above-describedehts in all possible variations thereof is
encompassed by the invention unless otherwiseataticherein or otherwise clearly
contradicted by context.

[00686] All publications, patent applications, accessiombars, and other references cited in
this specification are herein incorporated by mfiee in its entirety as if each individual
publication or patent application were specificalhd individually indicated to be incorporated
by reference. The publications discussed herempaovided solely for their disclosure prior to
the filing date of the present application. Nothirerein is to be construed as an admission that
the present invention is not entitled to antedatd publication by virtue of prior invention.
Further, the dates of publication provided can ifferént from the actual publication dates
which can need to be independently confirmed.

[00687] A number of embodiments of the invention have biestribed. Nevertheless, it will
be understood that various modifications may beewaithout departing from the spirit and
scope of the invention. Accordingly, the descdpt in the Experimental section are intended to

illustrate but not limit the scope of invention debed in the claims.
6. Examples

[00688] The following is a description of various methoasl anaterials used in the studies,
and are put forth so as to provide those of orglis&ill in the art with a complete disclosure and
description of how to make and use the presenniimwe, and are not intended to limit the scope
of what the inventors regard as their invention arer they intended to represent that the
experiments below were performed and are all oettperiments that may be performed. It is to
be understood that exemplary descriptions writtetiné present tense were not necessarily
performed, but rather that the descriptions capdséormed to generate the data and the like
associated with the teachings of the present inwentEfforts have been made to ensure
accuracy with respect to numbers used.(amounts, temperaturetc.), but some experimental
errors and deviations should be accounted for.

6.1 Example 1 - Ha22-2(2,4)6.1vcMMAE Inhibit Growth ofTumors In Vivo
[00689] The significant expression of 191P4D12 on the sigiface of tumor tissues, together
with its restrictive expression in normal tissueskes 191P4D12 a good target for antibody

therapy and similarly, therapy via ADC. Thus, therapeutic efficacy of Ha22-
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2(2,4)6.1vcMMAE in human bladder, lung, breast, padcreatic cancer xenograft mouse
models is evaluated.

[00690] Antibody drug conjugate efficacy on tumor growtldanetastasis formation is
studied in mouse cancer xenograft modelg Subcutaneous and orthotopically).

[00691] Subcutaneous (s.c.) tumors are generated by iojeofi5 x 16- 10° cancer cells
mixed at a 1:1 dilution with Matrigel (Collaboragi\Research) in the right flank of male SCID
mice. To test ADC efficacy on tumor formation, AD@ections are started on the same day as
tumor-cell injections. As a control, mice are gigd with either purified human IgG or PBS; or
a purified MAb that recognizes an irrelevant antiget expressed in human cells. In
preliminary studies, no difference is found betweentrol IgG or PBS on tumor

growth. Tumor sizes are determined by caliper mr@ssents, and the tumor volume is
calculated as widthx Length/2, wherein width is the smallest dimensimd length is the largest
dimension. Mice with subcutaneous tumors greétan L..5 cm in diameter are sacrificed.
[00692] An advantage of xenograft cancer models is thétabil study neovascularization
and angiogenesis. Tumor growth is partly dependemew blood vessel

development. Although the capillary system andetiying blood network is of host origin, the
initiation and architecture of the neovasculatsreegulated by the xenograft tumor (Davidoff
et al., Clin Cancer Res. (2001) 7:2870; Solesstial., Eur J Cancer Clin Oncol. (1984)
20:1295). The effect of antibody and small moleaut neovascularization is studied in
accordance with procedures known in the art, sadbydHC analysis of tumor tissues and their

surrounding microenvironment.

191P4D12 ADCs:
[00693] Monoclonal antibodies against 191P4D12 and itsuggatjon to MMAE are
described above. The Ha22-2(2,4)6.1vcMMAE is ctimrized by FACS, and other methods
known in the art to determine its capacity to bi®d P4D12.

Cell Lines and Xenografts:
[00694] The BT-483 and HPAC cells are maintained in DMENp@emented with L-

glutamine and 10% FBS, as known in the art. AG«eAografts are maintained by serial

propagation in SCID mice.
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Efficacy of Ha22-2(2,4)6.1-vcMMAE in subcutaneowssablished human lung cancer
xenograft AG-L4 in SCID mice

[00695] In another experiment, patient-derived lung canemograft AG-L4 was maintained

by serial passages in SCID mice. Stock tumors Wwareested sterilely and minced into 1 fnm
pieces. Six (6) pieces were implanted into thelflaf individual SCID mice. Tumors were
allowed to grow untreated until they reached an@gdmate volume of 200 min The Ha22-
2(2,4)6.1vcMMAE and the control ADC were dosed @iig/kg every seven (7) days for two
doses by intravenous bolus injection. The amotADC administered was based on the
individual body weight of each animal obtained inaiiag¢ely prior to dosing. Tumor growth was
monitored using caliper measurements every 3 tay4.dTumor volume was calculated as
Width? x Length/2, where width is the smallest dimensiad length is the largest dimension.
[00696] The results show that treatment with Ha22-2(2,4y6¢ MMAE significantly inhibited
the growth of AG-L4 lung cancer xenografts implahseibcutaneously in nude mice compared
to the control ADC. (FIG. 2). Additionally, otheB1P4D12 MAbs were utilized in this study.

The results are not shown.

Efficacy of Ha22-2(2,4)6.1-vcMMAE in subcutaneossablished human breast cancer
xenograft BT-483 in SCID mice

[00697] In this experiment, human breast cancer BT-483 oaflire used to generate stock

xenografts, which were maintained by serial passag&8CID mice. Stock tumors were
harvested sterilely and minced into 1 Pieces. Six (6) pieces were implanted into thekflaf
individual SCID mice. Tumors were allowed to gramtreated until they reached an
approximate volume of 100 n¥mThe Ha22-2(2,4)6.1vcMMAE and the control ADC wer
dosed at 5 mg/kg every four (4) days for four (d$e&bk by intravenous bolus injection. The
amount of ADC administered was based on the indalidody weight of each animal obtained
immediately prior to dosing. Tumor growth was ntored using caliper measurements every 3
to 4 days. Tumor volume was calculated as Widthength/2, where width is the smallest
dimension and length is the largest dimension.

[00698] The results show that treatment with Ha22-2(2,446MIMAE significantly inhibited

the growth of BT-483 breast tumor xenografts impdrsubcutaneously in SCID mice
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compared to the control ADC. (FIG. 3). Additiolyabther 191P4D12 MAbs were utilized in
this study. The results are not shown.

Conclusion
[00699] In summary, FIGS. 2 and 3, show that the 191P4DDEZ A&ntitled Ha22-
2(2,4)6.12vcMMAE significantly inhibited the growtif tumors cells that express 191P4D12
when compared to control ADCs. Thus, the Ha2249&]1vcMMAE can be used for

therapeutic purposes to treat and manage variowera

6.2 Example 2 — Detection of 191P4D12 protein in cancg@atient specimens by
IHC

[00700] Expression of 191P4D12 protein by immunohistochémnisas tested in patient
tumor specimens from (i) breast, (ii) lung, (iifaphageal, and (iv) head and neck
patients. Briefly, formalin fixed, paraffin wax-ér@dded tissues were cut into four (4) micron
sections and mounted on glass slides. The seatieressde-waxed, rehydrated and treated with
EDTA antigen retrieval solution (Biogenex, San RantA) in the EZ-Retriever microwave
(Biogenex, San Ramon, CA) for 30 minutes at 9588ctions were then treated with 3%
hydrogen peroxide solution to inactivate endogenmiexidase activity. Serum-free protein
block (Dako, Carpenteria, CA) was used to inhilih{specific binding prior to incubation with
monoclonal mouse anti-191P4D12 antibody or an potontrol. Subsequently, the sections
were treated with the Super Sensitive™ Polymerdradish peroxidase (HRP) Detection
System which consists of an incubation in Superainbr™ reagent followed by an incubation
with polymer-HRP secondary antibody conjugate (Bin&x, San Ramon, CA). The sections
were then developed using the DAB kit (BioGenexy Ramon, CA). Nuclei were stained using
hematoxylin, and analyzed by bright field microsgo®pecific staining was detected in patient
specimens using the 191P4D12 immunoreactive antjladindicated by the brown staining.
(See, FIGS. 4A, 4C, 4E, and 4G). In contrast, the mdrantibody did not stain either patient
specimen. $ee, FIGS. 4B, 4D, 4F, and 4H,).
[00701] The results show expression of 191P4D12 in the tuwalls of patient bladder,
breast, pancreatic, lung, ovarian, esophagealhaad and neck cancer tissues. These results
indicate that 191P4D12 is expressed in human careet that antibodies directed to this antigen
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and the antibody drug conjugate designated Ha2ZWEAvcMMAE) are useful for diagnostic
and therapeutic purposes. (FIGS. 4A-H).

6.3 Example 3 — Treatment of Adult Patients with Localy Advanced or
Metastatic Urothelial Cancer (mUC) Who Have Receive a PD-1 or PD-L1
Inhibitor and Who Have Received a Platinum-Containng Chemotherapy in

the Neoadjuvant/Adjuvant, Locally Advanced or Metasatic Setting.

6.3.1 DESCRIPTION OF THE ADC TESTED
[00702] In one embodiment, the ADC provided herein is énfoab vedotin-ejfv, also known as
PADCEV. In one specific embodiment tested in #xample (6.3), the enfortumab vedotin-ejfv
includes an anti-191P4D12 antiboayherein the antibody or antigen binding fragmeetdof
comprises a heavy chain comprising amino acid ves&D to amino acid residue 466 of SEQ ID
NO: 7 and a light chain comprising amino acid reei@3 to amino acid residue 236 of SEQ ID
NO:8.
[00703] Enfortumab vedotin-ejfv is a Nectin-4 directed boty -drug conjugate (ADC)
comprised of a fully human anti-nectin-4 1gG1 kappanoclonal antibody (AGS-22C3)
conjugated to the small molecule microtubule disngpagent, monomethyl auristatin E
(MMAE) via a protease-cleavable maleimidocaproyingcitrulline (vc) linker (SGD-1006).
Conjugation takes place on cysteine residues tmapase the interchain disulfide bonds of the
antibody to yield a product with a drug-to-antibadyio of approximately 3.8:1. The molecular
weight is approximately 152 kDa.
[00704] Enfortumab vedotin-ejfv has the following struciu@mula:

PABC
(p-aminobenzyl alcohol carbamate)

valine-citrulline

L A *ﬁ“ﬁffﬁﬁ fk©
U S50 A

SGD-1006 (Drug-linker)
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[00705] Approximately 4 molecules of MMAE are attached &ole antibody molecule.
Enfortumab vedotin-ejfv is produced by chemicaljogation of the antibody and small
molecule components. The antibody is produced bymalian (Chinese hamster ovary) cells
and the small molecule components are producedhéwnical synthesis.
[00706] PADCEYV (enfortumab vedotin-ejfv) for injection isqvided as a sterile,
preservative-free, white to off-white lyophilizedyeder in single-dose vials for intravenous use.
PADCEV is supplied as a 20 mg per vial and a 3Qoergvial and requires reconstitution with
Sterile Water for Injection, USP, (2.3 mL and 3.B8,mespectively) resulting in a clear to
slightly opalescent, colorless to slightly yelloahgion with a final concentration of 10 mg/mL
[ see Dosage and Administration (6.3.4.3)] . After reconstitution, each vial allows the withdi@w
of 2 mL (20 mg) and 3 mL (30 mg). Each mL of reddgoted solution contains 10 mg of
enfortumab vedotin-ejfv, histidine (1.4 mg), histiel hydrochloride monohydrate (2.31 mg),
polysorbate 20 (0.2 mg) and trehalose dihydrater{§bwith a pH of 6.0.

6.3.2 CLINICAL STUDIES

6.3.2.1Metastatic Urothelial Cancer

[00707] The efficacy of PADCEV was evaluated in EV-201 (NO3219333), single-arm,
multicenter trial that enrolled 125 patients wiblcdlly advanced or metastatic urothelial cancer
who received prior treatment with a PD-1 or PD-hhibitor and platinum-based chemotherapy.
Patients were excluded if they had active CNS neetas, ongoing sensory or motor neuropathy
> Grade 2, or uncontrolled diabetes defined as lggvhon A1C (HbA1c)>8% or HbA1c>7%
with associated diabetes symptoms.
[00708] The median age was 69 years (range: 40 to 84 y&&%) were male, and 85% were
Caucasian. All patients had a baseline Eastern €atipe Oncology Group (ECOG)
performance status of 0 (32%) or 1 (68%). Ninetrcemlt of patients had visceral metastases
including 40% with liver metastases. Two-thirdgafients had pure transitional cell carcinoma
(TCC) histology; 33% had TCC with other histologariants. An immunohistochemistry
clinical trial assay was used to assess patiertstwinor tissue available, and detected Nectin-4
expression in all patients tested (n=120). The aredumber of prior systemic therapies was 3
(range: 1 to 6). Forty-six percent of patients nee prior PD-1 inhibitor, 42% received prior
PD-L1 inhibitor, and an additional 13% receivedrbBD-1 and PD-L1 inhibitors. Sixty-six
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percent of patients received prior cisplatin- basgiimens, 26% received prior carboplatin-
based regimens, and an additional 8% receiveddsphatin and carboplatin-based regimens.
[00709] The major efficacy outcome measures were confiroigelctive response rate (ORR)
and duration of response (DOR) assessed by blimdieghpendent central review (BICR) using
RECIST v1.1.

[00710] Efficacy results are presented in Table 21 and BIGAccording to FIG. 5, which is
from an ongoing clinical triaDOR in patients with complete responses ranged Bd# to

11.6+ months. The median time to response wasrid@#hs (range: 1.2 to 9.2). 44% of

responders in FIG. 5 are still being followed.

Table 21. Efficacy Results in EV201 (BICR AssessmBn

PADCEV

Endpoint n=125
Confirmed ORR 44%
(95% CI) (35.1,53.2)

Complete Response Rate (CR) 12%

Partial Response Rate (PR) 32%
Median Duration of Response, months 7.6
(95% CI) (6.3, NE)*

NE = not estimable

“Median follow-up duration of 10.2 months
TKaplan-Meier estimate.

*Based on patients (n=55) with a response by BICR.

6.3.3 INDICATIONS AND USAGE
[00711] PADCEV™ is indicated for the treatment of adult patientthwacally advanced or
metastatic urothelial cancer (mUC) who have rectav®D-1 or PD-L1 inhibitor and who have
received a platinum-containing chemotherapy inndeadjuvant/adjuvant, locally advanced or
metastatic setting.
[00712] This indication is FDA approved under acceleratggraval based on tumor response
rate[ see Clinical Sudies (6.3.2.1)].
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6.3.4 DOSAGE AND ADMINISTRATION
6.3.4.1Recommended Dosage
[00713] The recommended dose of PADCEYV is 1.25 mg/kg (uprmaximum of 125 mg for
patients>100 kg) administered as an intravenous infusiom 8@eminutes on Days 1, 8 and 15

of a 28-day cycle until disease progression or cegiable toxicity.

6.3.4.2Dose Modifications (Table 22 and Table 23)
Table 22. Dose Modifications

Adverse Reaction Severity* Dose Modification*
Hypergly_/cemia Blood glucose Withhpld until elevated blood glucose
[ see Warnings and >250 mg/dL has improved te 250 mg/dL, then
Precautions resume treatment at the same dose
(6.3.6.1)] level.
Withhold until Grade<1, then
Peripheral resume treatment at the same dose
Neuropathy Grade 2 level (if first occurrence). For a
[ see Warnings recurrence, withhold until Gradel
and Precautions then, resume treatment
(6.3.6.2)] reduced by one dose level.
Grade>3 Permanently discontinue.
Withhold until Grade<1, then resume
Skin Reactions | Grade 3 (severe) reatment at the same dose level or
[see Warnings consider dose reduction by one dose
and Precautions level.
(6:3.6.4)] Grade 4 or _ _
recurrent Grade 3 Permanently discontinue.
Other Withhold until Grade< 1, then
nonhematologic Grade 3 resume treatment at the same dose
toxicity level or consider dose reduction by
one dose level
Grade 4 Permanently discontinue.
Grade 3, or Grade Withhold until Grade< 1, then resume
) treatment at the same dose level or
Hematologic 2 .| consider dose reduction by one dose
toxicity thrombocytopenia level.
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Withhold until Grade< 1, then
Grade 4 reduce dose by one dose level or
discontinue treatment.

*Grade 1 is mild, Grade 2 is moderate, Grade &vere, Grade 4 is life-threatening.

Table 23. Recommended Dose Reduction Schedule

Dose Level

Starting dose 1.25 mg/kg up to 125 mg

First dose reduction 1.0 mg/kg up to 100 mg

Second dose reduction 0.75mg/kgup to 75 m

(L=}

Third dose reduction 0.5 mg/kg up to 50 1

>

g

[00714] The results based on the dose modification schexduprovided are as follows.
[00715] Among patients who experienced, 93% of patientsrbadlution or improvement,
73% achieved complete resolution and 20% expertescme improvement. Of those with
ongoing rash, most (75%) were Grade 1

[00716] Among patients who experienced peripheral neurgpatlost patients (76%) had
resolution or Grade 1 peripheral neuropathy afterdose modification.

[00717] Among patients who experienced hyperglycemia, 5¢bteaed complete resolution

and 14% experienced some improvement.

6.3.4.3Instructions for Preparation and Administration
[00718] Administer PADCEYV as an intravenous infusion only.
[00719] PADCEV is a cytotoxic drug. Follow applicable smgdiandling and disposal
procedures.
[00720] Prior to administration, the PADCEV vial is recanged with Sterile Water for
Injection (SWFI). The reconstituted solution is sepuently diluted in an intravenous infusion
bag containing either 5% Dextrose Injection, USB%®Sodium Chloride Injection, USP, or
Lactated Ringer’s Injection, USP.
[00721] Reconstitution in single-dose vial

[00722] 1. Follow procedures for proper handling and digpo$ anticancer drugs.
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[00723] 2. Use appropriate aseptic technique for reconstitiand preparation of dosing
solutions.

[00724] 3. Calculate the recommended dose based on tlepsitiveight to determine the
number and strength (20 mg or 30 mg) of vials ndede

[00725] 4. Reconstitute each vial as follows and, if pdssitirect the stream of SWFI along
the walls of the vial and not directly onto the pylized powder:

[00726] a. 20 mg vial: Add 2.3 mL of SWFI, resulting i@ ting/mL PADCEV.

[00727] b. 30 mg vial: Add 3.3 mL of SWFI, resulting i6 ing/mL PADCEV.

[00728] 5. Slowly swirl each vial until the contents arengetely dissolved. Allow the
reconstituted vial(s) to settle for at least 1 nenuntil the bubbles are gone. DO NOT SHAKE
THE VIAL. Do not expose to direct sunlight.

[00729] 6. Parenteral drug products should be inspectedNysfor particulate matter and
discoloration prior to administration, wheneverutimin and container permit. The reconstituted
solution should be clearto slightly opalescenipidess to light yellow and free of visible
particles. Discard any vial with visible particlesdiscoloration.

[00730] 7. Based upon the calculated dose amount, the sgttdad solution from the vial(s)
should be added to the infusion bag immediatelys ploduct does not contain a preservative. If
not used immediately, reconstituted vials may beest for up to 4 hours in refrigeration at 2°C
to 8°C (36 °F to 46 °F). DO NOT FREEZE. Discard sl vials with reconstituted solution
beyond the recommended storagetime.

[00731] Dilution ininfusion bag

[00732] 8. Withdraw the calculated dose amount of recartstit solution from the vial(s) and
transfer into an infusion bag.

[00733] 9. Dilute PADCEYV with either 5% Dextrose Injectidn9% Sodium Chloride
Injection, or Lactated Ringer's Injection. The sifun bag size should allow enough diluent to
achieve a final concentration of 0.3 mg/mL to 4 mg/PADCEV.

[00734] 10. Mix diluted solution by gentle inversion. DO NGHAKE THE BAG. Do not
expose to direct sunlight.

[00735] 11. Visually inspect the infusion bag for any paustate matter or discoloration prior

to use. The reconstituted solution should be dtealightly opalescent, colorless to light yellow
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and free of visible particles. DO NOT USE the infusbag if particulate matter or discoloration
is observed.
[00736] 12. Discard any unused portion left in the singhselvials.
[00737] Administration
[00738] 13. Immediately administer the infusion over 30 més through an intravenous line.
[00739] 14. If the infusion is not administered immediatehe prepared infusion bag should
not be stored longer than 8 hours at 2°C to 8°CB® 46 °F). DO NOT FREEZE.
[00740] DO NOT administer PADCEYV as an intravenous pusbadus.
[00741] DO NOT mix PADCEYV with, or administer as an infusiaith, other medicinal
products.

6.3.5 DOSAGE FORMS AND STRENGTHS
[00742] For Injection: 20 mg and 30 mg of enfortumab vedejfv as a white to off-white
lyophilized powder in a single-dose vial for rectitogion.

6.3.6 WARNINGS AND PRECAUTIONS

6.3.6.1Hyperglycemia
[00743] Hyperglycemia occurred in patients treated with ALY, including death, and
diabetic ketoacidosis (DKA) in those with and witlh@re-existing diabetes mellitus. The
incidence of Grade 3-4 hyperglycemia increasedistargly in patients with higher body mass
index and in patients with higher baseline A1CEW+201, 8% of patients developed Grade 3-4
hyperglycemia. In this trial, patients with baselilemoglobin A1G8% were excluded. Closely
monitor blood glucose levels in patients with, prisk for, diabetes mellitus or hyperglycemia.
If blood glucose is elevated (>250 mg/dL), withhBlADCEYV [ see Dosage and Administration
(6.3.4.2)].
6.3.6.2Peripheral Neuropathy

[00744] Peripheral neuropathy, predominantly sensory, eedun 49% of the 310 patients
treated with PADCEYV in clinical trials; 2% experaad Grade 3 reactions.
[00745] In study EV-201, peripheral neuropathy occurredatients treated with PADCEV
with or without preexisting peripheral neuropatfifie median time to onset of Grag2was 3.8
months (range: 0.6 to 9.2). Neuropathy led to tneatt discontinuation in 6% of patients. At the

time of their last evaluation, 19% had complet®hgson, and 26% had partial improvement.

-2270f 274



[00746] Monitor patients for symptoms of new or worsenirgipheral neuropathy and
consider dose interruption or dose reduction of E&N when peripheral neuropathy occurs.
Permanently discontinue PADCEYV in patients thateltgy Grade >3 peripheral neuropaflsge
Dosage and Administration (6.3.4.2)] .

6.3.6.30cular Disorders
[00747] Ocular disorders occurred in 46% of the 310 padi¢éretated with PADCEV. Majority of
these events involved the cornea and includediksraurred vision, limbal stem cell deficiency
and other events associated with dry elpgg eye symptoms occurred in 19% of patients, and
blurred vision occurred in 14% of patients, durireatment with PADCEV. The median time to
onset onset to symptomatic vision disorder wasr®fths (range: 1 to 6).
[00748] Monitor patients for ocular disorders. Consideifiaral tears for prophylaxis of dry
eyes and ophthalmologic evaluation if ocular syms@ccur or do not resolve. Consider
treatment with ophthalmic topical steroids, if icalied after an ophthalmic exam. Consider dose
interruption or dose reduction of PADCEYV for symptic ocular disorders.

6.3.6.4Skin Reactions
[00749] Skin reactions occurred in 54% of the 310 patiéneiated with PADCEYV in clinical
trials. Twenty-six percent (26%) of patients haccolapapular rash and 30% had pruritus.
Grade 3-4 skin reactions occurred in 10% of pagiand included symmetrical drug-related
intertriginous and flexural exanthema (SDRIFE) |@us dermatitis, exfoliative dermatitis, and
palmar-plantar erythrodysesthesia.
[00750] In study EV-201, the median time to onset of seg&re reactions was 0.8 months
(range: 0.2 to 5.3). Of the patients who experidimrash, 65% had complete resolution and 22%
had partial improvement.
[00751] Monitor patients for skin reactions. Consider ajpiate treatment, such as topical
corticosteroids and antihistamines for skin reastj@s clinically indicated. For severe (Grade 3)
skin reactions, withhold PADCEYV until improvememtresolutionand administer appropriate
medical treatmenPermanently discontinue PADCEV in patients treatetiop Grade 4 or recurrent
Grade 3 skin reactiorjsee Dosage and Administration (6.3.4.2)].

6.3.6.5Infusion Site Extravasation
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[00752] Skin and soft tissue reactions secondary to exsedian have been observed after
administration of PADCEV. Of the 310 patients, 1.8ffpatients experienced skin and soft
tissue reactions. Reactions may be delayed.
[00753] Erythema, swelling, increased temperature, and\wamnsened until 2-7 days after
extravasation and resolved within 1-4 weeks of p&aile percent of patients developed
extravasation reactions with secondary cellulitiglae, or exfoliation. Ensure adequate venous
access prior to starting PADCEV and monitor forgdole extravasation during administration. If
extravasation occurs, stop the infusion and momtioadverse reactions.
6.3.6.6Embryo-Fetal Toxicity

[00754] Based on the mechanism of action and findings imals, PADCEV can cause fetal
harm when administered to a pregnant woman. In @meproduction studies, administration of
enfortumab vedotin to pregnant rats during theqoeof organogenesis caused maternal toxicity,
embryo-fetal lethality, structural malformationsgdaskeletal anomalies at maternal exposures
approximately similar to the clinical exposureshet recommended human dose of 1.25 mg/kg.
[00755] Advise patients of the potential risk to the fetidvise female patients of
reproductive potential to use effective contraceptiuring PADCEYV treatment and for 2
months after the last dose of PADCEV. Advise maeents with female partners of
reproductive potential to use effective contraceptiuring treatment with PADCEV and for 4
months after the last dofsee Use in Specific Populations (6.3.9.1, 6.3.9.3) and Clinical
Pharmacology (6.3.10.1)] .

6.3.7 ADVERSE REACTIONS

[00756] The following serious adverse reactions are desdrdlsewhere in the specification:

» Hyperglycemid see Warnings and Precautions (6.3.6.1)]

» Peripheral Neuropathysee Warnings and Precautions (6.3.6.2)]
* Ocular Disorder$see Warnings and Precautions (6.3.6.3)]

» Skin Reactiongsee Warnings and Precautions (6.3.6.4)]

» Infusion Site Extravasatidrsee Warnings and Precautions (6.3.6.5)]

6.3.7.1Clinical Trials Experience
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[00757] Because clinical trials are conducted under wigaklying conditions, adverse
reaction rates observed in the clinical trials diag cannot be directly compared to rates in the
clinical trials of another drug and may not refléet rates observed in practice.

The data in the WARNINGS AND PRECAUTIONS sectiofiaet exposure to PADCEV as a
single agent at 1.25 mg/kg in 310 patients in EXI;ZNV-101 (NCT02091999), and EV-102
(NCT03219333). Among 310 patients receiving PADCB®Y% were exposed for > 6 months
and 8% were exposed fal2 months.

[00758] The data described in this section reflect exposuRADCEYV from EV-201, a single
arm study in patients (n=125) with locally advanocednetastatic urothelial cancer who had
received prior treatment with a PD-1 or PD-L1 intaband platinum-based chemotherapy.
Patients received PADCEV 1.25 mg/kg on Days 1,8Xmnof a 28-day cycle until disease
progression or unacceptable toxicity. The mediamatitbn of exposure to PADCEV was 4.6
months (range: 0.5-15.6).

[00759] Serious adverse reactions occurred in 46% of patiesated with PADCEV. The
most common serious adverse reactich%) were diarrhea (4%), rash (3%), nausea (2%),
vomiting (2%) and fatigue (2%). Fatal adverse tieas occurred in 3.2% of patients, including
acute respiratory failure, aspiration pneumoniadiea disorder, and sepsis (each 0.8%).
[00760] Adverse reactions leading to discontinuation ocirin 16% of patients; the most
common adverse reaction leading to discontinuatias peripheral neuropathy (6%). Adverse
reactions leading to dose interruption occurre@4#o of patients; the most common adverse
reactions leading to dose interruption were perighgeuropathy (18%), rash (9%) and fatigue
(6%). Adverse reactions leading to dose reductmued in 34% of patients; the most
common adverse reactions leading to dose reduatioe peripheral neuropathy (12%), rash
(6%) and fatigue (4%).

[00761] The most common adverse reactiord0) were fatigue, peripheral neuropathy,
decreased appetite, rash, alopecia, nausea, disgdiasrhea and dry skin. The most common
Grade>3 adverse reactior$%) were rash, diarrhea, and fatigue.

[00762] Table 24 summarizes the all grade and Greladverse reactions reported in
patients in EV-201.
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Table 24. Adverse Reactions Reported ir15% (Any Grade) or >5% (Grade >3)
of Patients Treated with PADCEV in EV-201

PADCE
\%
n=125
Adverse Reaction All Grade

Grades 23
% %
Any 10C 73

General disorders and administration site conditios
Fatigu¢ | 56 | 6

Nervous system disordel
Peripheral neuropat’ 56 4
Dysgeusi 42 0
Metabolism and nutrition disorders
Decreased appet | 52 | 2
Skin and subcutaneous tissue disorde
Rasl 52 13
Alopecie 50 0
Dry skin 26 0
Pruritus 26 2
Gastrointestinal disorders

Nause 45 3
Diarrhes 42 6
Vomiting 18 2

“Includes: asthenia and fatigue

"Includes: hypoesthesia, gait disturbance, museoudakness, neuralgia, paresthesia,
peripheral motor neuropathy, peripheral sensoryopathy and peripheral sensorimotor
neuropathy.

*Includes: dermatitis acneiform, dermatitis bullodsmatitis contact, dermatitis
exfoliative, drug eruption, erythema, erythema ifartne, exfoliative rash, palmar-
plantar erythrodysesthesia syndrome, photosergitwaction, rash, rash erythematous,
rash generalized, rash macular, rash maculo-papakdr papular, rash pustular, rash
pruritic, rash vesicular, skin exfoliation, stageymatitis, and symmetrical drug-related
intertriginous and flexural exanthema (SDRIFE) artitaria.

SIncludes: pruritus and pruritus generalized
Yincludes: colitis, diarrhea and enterocolitis

[00763] Other clinically significant adverse reactiord $%) include: herpes zoster (3%) and

infusion site extravasation (2%). Table 25 showsramary of selected laboratory

-2310f 274



abnormalities reported i1 10% (Grades 2-4) or 5% (Grade 3-4) of patients treated with
PADCEV in EV-201

Table 25.Selected Laboratory Abnormalities Reported in> 10% (Grades 2-4) or> 5%
(Grade 3-4) of Patients Treated with PADCEV in EV-21

PADCEV
Grades 2-4 Grade =4

Adverse Reaction % %
Hematology

Hemoglobin decreas 34 10
Lymphocytes decreas 32 10
Neutrophils decreas 14 5
Leukocytes decreas 14 4
Chemistry

Phosphate decrea: 34 10
Creatinine increas: 20 2
Lipase increast 14 9
Glucoseincrease T 8
Sodium decreas 8 8
Urate increase 7 7

*Denominator for each laboratory parameter is basethe number of patients with a baseline and-post
treatment laboratory value available for 121 or pagents.

TCTCAE Grade 2 is defined as fasting glucose >18DAg/dL. Fasting glucose levels were not
measured in EV-201. However, 23 (19%) patientsritadfasting glucose >160-250 mg/dL.

6.3.7.2Immunogenicity
[00764] As with all therapeutic proteins, there is a paedrior immunogenicity. The
detection of antibody formation is highly dependenthe sensitivity and specificity of the
assay. Additionally, the observed incidence oftady (including neutralizing antibody)
positivity in an assay may be influenced by sevietors including assay methodology, sample
handling, timing of sample collection, concomitamdications, and underlying disease. For
these reasons, comparison of the incidence ofadigb in the studies described below with the
incidence of antibodies in other studies or otlmgoumab vedotin products may be misleading.
[00765] A total of 365 patients were tested for immunogigyio PADCEV; 4 patients (1%)
were confirmed to be transiently positive for aherapeutic antibody (ATA), and 1 patient
(0.3%) was confirmed to be persistently positiveA® A at any post-baseline time point. No

impact of ATA on efficacy, safety and pharmacokicetvas observed.
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6.3.8 DRUG INTERACTIONS
6.3.8.1Effects of Other Drugs on PADCEV
[00766] Strong CYP3A4 Inhibitors
[00767] Concomitant use with a strong CYP3A4 inhibitor niagrease free MMAE exposure

[see Clinical Pharmacology (6.3.10.3)], which may increase the incidence or severity of
PADCEV toxicities. Closely monitor patients for sgof toxicity when PADCEYV is given
concomitantly with strong CYP3A4 inhibitors.

6.3.9 USE IN SPECIFIC POPULATIONS

6.3.9.1Pregnancy

[00768] Risk Summary
[00769] Based on the mechanism of action and findings imals, PADCEV can cause fetal
harm when administered to a pregnant woman [seec@liPharmacology (6.3.10.1)]. There are
no available human data on PADCEYV use in pregnamew to inform a drug-associated risk.
In an animal reproduction study, administratioreofortumab vedotin-ejfv to pregnant rats
during organogenesis caused maternal toxicity, gmfatal lethality, structural malformations
and skeletal anomalies at maternal exposures ajppaiedy similar to the exposures at the
recommended human dose of 1.25 mg/kg (see Animtal) Dadvise patients of the potential risk
to the fetus.
[00770] The background risk of major birth defects and mnisage for the indicated
population is unknown. In the U.S. general popalatithe estimated background risk of major
birth defects and miscarriage in clinically recamgd pregnancies is 2%-4% and 15%-20%,
respectively.
[00771] Animal Data
[00772] In arat pilot embryo-fetal development study, aaistration of enfortumab vedotin-
ejfv on gestation day 6 and 13 during the periodrghnogenesis resulted in a complete litter
loss in all pregnant rats at the maternally toxasalof 5 mg/kg (approximately 3 times the
exposure at the recommended human dose). A désengfkg (approximately similar to the
exposure at the recommended human dose) resultedternal toxicity, embryo-fetal lethality
and structural malformations that included gastisss, malrotated hindlimb, absent forepaw,

malpositioned internal organs and fused cerviczth.ahdditionally, skeletal anomalies
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(asymmetric, fused, incompletely ossified, and tragen sternebrae, misshapen cervical arch,
and unilateral ossification of the thoracic cenaadl decreased fetal weight were observed.
6.3.9.2Lactation
[00773] Risk Summary
[00774] There are no data on the presence of enfortumattivegifv in human milk, the
effects on the breastfed child, or the effects dk production. Because of the potential for
serious adverse reactions in a breastfed childsadactating women not to breastfeed during
treatment with PADCEV and for at least 3 weeksrafte last dose.
6.3.9.3Females and Males of Reproductive Potential
[00775] Pregnancy testing
[00776] Verify pregnancy status in females of reproducpieéential prior to initiating
PADCEV treatment [see Use in Specific Populati@3.0.1)].
[00777] Contraception
[00778] Females
[00779] PADCEYV can cause fetal harm when administeredpieegnant woman [see Use in
Specific Populations (6.3.9.1)]. Advise femalesegroductive potential to use effective
contraception during PADCEYV treatment and for 2 therafter the last dose.
[00780] Males
[00781] Advise male patients with female partners of repobide potential to use effective
contraception during treatment with PADCEV and4anonths after the last dose.
[00782] Infertility
[00783] Males
[00784] Based on findings from animal studies, PADCEV nrapair male fertility. [see
Nonclinical Toxicology (6.3.11.1)].
6.3.9.4Pediatric Use
[00785] Safety and effectiveness of PADCEV in pediatriagrds have not been established.
6.3.9.5Geriatric Use
[00786] Of the 310 patients treated with PADCEYV in clinistudies, 187 (60%) were 65
years or older and 80 (26%) were 75 years or oMeroverall differences in safety or
effectiveness were observed between these patiedtgounger patienfsee Clinical
Pharmacology (6.3.10.3)] .
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6.3.9.6Hepatic Impairment
[00787] Avoid the use of PADCEYV in patients with moderatesevere hepatic impairment.
PADCEV has not been studied in patients with magesasevere hepatic impairmgsee Clinical
Pharmacology (6.3.10.3)]. In another ADC that contains MMAE, the frequen€yo Grade 3
adverse reactions and deaths was greater in patigt moderate (Child-Pugh B) or severe
(Child-Pugh C) hepatic impairment compared to pésgievith normal hepatic functioo
adjustment in the starting dose is required whenimidtering PADCEYV to patients with mild
hepatic impairment.

6.3.9.7Renal Impairment
[00788] No dose adjustment is required in patients witldr(f@rCL >60-90 mL/min),
moderate (CrCL 30-60 mL/min) or severe (CrCL <30/miln) renal impairmenitsee Clinical
Pharmacology (6.3.10.3)] .

6.3.10 CLINICAL PHARMACOLOGY

6.3.10.1 Mechanism of Action
[00789] Enfortumab vedotin-ejfv is an ADC. The antibodyisuman IgG1 directed against
Nectin-4, an adhesion protein located on the sarfdcells. The small molecule, MMAE, is a
microtubule-disrupting agent, attached to the aaljovia a protease-cleavable linker.
Nonclinical data suggest that the anticancer dgtofi enfortumab vedotin-ejfv is due to the
binding of the ADC to Nectin-4-expressing celld]dwed by internalization of the ADC-
Nectin-4 complex, and the release of MMAE via pobfec cleavage. Release of MMAE
disrupts the microtubule network within the cellpsequently inducing cell cycle arrest and
apoptotic cell death.

6.3.10.2 Pharmacodynamics
[00790] In an exposure-response analysis, higher enfortwadbtin exposure was associated
with higher incidence of some adverse reacties, (Grade>2 peripheral neuropathy, Grada
hyperglycemia) and a lower exposure was assocvwetedower efficacy.
[00791] Cardiac Electrophysiology
[00792] At the recommended dose, PADCEV had no large Qdlopgation (>20 msec).

6.3.10.3 Pharmacokinetics
[00793] Population pharmacokinetic analysis included datenf369 patients based on three

Phase 1 studies and one Phase 2 study. Enfortuedaiiiv-ejfv pharmacokinetics were
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characterized after single and multiple doses tirepts with locally advanced or metastatic
urothelial carcinoma and other solid tumors.
[00794] The exposure parameters of ADC and unconjugated ENtAe cytotoxic
component of enfortumab vedotin- ejfv) are sumneatin Table 26 below. Peak ADC
concentrations were observed near the end of mi@ys infusion while peak MMAE
concentrations were observed approximately 2 dégs enfortumab vedotin-ejfv dosing.
Minimal accumulation of the ADC and MMAE was obsaivfollowing repeat administration of
enfortumab vedotin-ejfv in patients. Steady-statecentrations of ADC and MMAE were
reached after 1 treatment cycle.

Table 26. Exposure parameters of ADC and uncorgagsfMAE after first treatment cycle

of 1.25 mg/kg of enfortumab vedotin-ejfv dose ofyB4, 8 and 15

ADC Unconjugated
Mean (x SD) MMAE Mean
(= SD)
Crnax 28 (6.8) pg/mL 4.8 (2.7) ng/mL
AUC( o84 111 (38) 69 (42) ngd/mL
pgd/mL
Crough,0-28d 0.27 (0.22) 0.57 (0.58)
png/mL ng/mL

Cmax = maximum concentration, AWGsq = area under the concentration-time curve from
time zero to 28 days,uGugh,0-28¢= pre-dose concentration on day 28
[00795] Distribution
[00796] The estimated mean steady-state volume of distoibatf ADC was 11 liters
following administration of enfortumab vedotin-ejf®lasma protein binding of MMAE ranged
from 68% to 82%, in vitro.
[00797] Elimination
[00798] ADC and MMAE exhibited multi-exponential declinegtlwan elimination half-life
of 3.4 days and 2.4 days, respectively. The mezer@hce (CL) of enfortumab vedotin-ejfv and
free MMAE in patients was 0.10 L/h and 2.7 L/h pedtively, in patients. Elimination of
MMAE appeared to be limited by its rate of reletsen enfortumab vedotin-ejfv.
[00799] Metabolism
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[00800] Enfortumab vedotin-ejfv catabolism has not beedistliin humans; however, it is
expected to undergo catabolism to small peptidegy@acids, unconjugated MMAE, and
unconjugated MMAE-related catabolites. Enfortumatotin-ejfv releases MMAE via
proteolytic cleavage, and MMAE is primarily metalzetl by CYP3A4 in vitro.

[00801] Excretion

[00802] The excretion of enfortumab vedotin-ejfv is notywtharacterized. Following a
single-dose of another ADC that contains MMAE, 1@Pthe total MMAE administered was
recovered in feces and 6% in urine over a 1- weslog, primarily as unchanged drug. A
similar excretion profile of MMAE is expected aftemfortumab vedotin-ejfv administration.
[00803] Specific Populations

[00804] Based on population pharmacokinetic analysis, macelly significant differences in

the pharmacokinetics of enfortumab vedotin-ejfvevebserved based on age (24 to 87 years),
sex, or race/ethnicity (Caucasian, Asian, Blaclgtbers).

[00805] Hepatic Impairment

[00806] Based on population pharmacokinetics analysisetivas a 48% AUC increase in
unconjugated MMAE exposure observed in patienth wild hepatic impairment (bilirubin of 1
to 1.5 x ULN and AST <ULN, or bilirubigULN and AST >ULN, n=31) compared to normal
hepatic function. The effect of moderate or sevexgatic impairment (AST or ALT >2.5 x ULN
or total bilirubin >1.5 x ULN) or liver transplaritan on the pharmacokinetics of ADC or
unconjugated MMAE is unknown.

[00807] Renal Impairment

[00808] The pharmacokinetics of enfortumab vedotin-ejfv BMMAE were evaluated after
the administration of 1.25 mg/kg of enfortumab uedejfv to patients with mild (creatinine
clearance; CrCL >60-90 mL/min; n=135), moderate3(C80—60 mL/min; n=147) and severe
(CrCL <30 mL/min; n=8) renal impairment. No siga#int differences in exposure (AUC) of
ADC and MMAE were observed in patients with mildpaerate or severe renal impairment
compared to patients with normal renal functiome Effect of end stage renal disease with or
without dialysis on the pharmacokinetics of ADCuaconjugated MMAE is unknown.

[00809] Drug Interaction Studies

[00810] Clinical Studies
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[00811] No clinical studies evaluating the drug-drug int¢i@n potential of enfortumab
vedotin-ejfv have been conducted. To characteheealtug-drug interaction potential of free
MMAE, clinical studies with another ADC that comtaiMMAE are described below.
[00812] Srong CYP3A4 Inhibitors: Another ADC that contains MMAE co-administeredtwit
ketoconazole (a strorfigYP3A4 inhibitor) increased MMAE fax by 25% and AUC by 34%,
with no change in ADC exposure. Teencomitant use of strong inhibitors of CYP3A4 with
PADCEV would likely result in similar effects onele MMAE and ADC.
[00813] Strong CYP3A4 Inducers. Another ADC that contains MMAE co-administered with
rifampin (a strond®YP3A4 inducer) decreased MMAEaxby 44% and AUC by 46%, with
no change in ADC exposure. Teencomitant use of strong inducers of CYP3A4 wiDEEV
would likely result in similar effects on free MMA&nd ADC.
[00814] Sensitive CYP3A4 Qubstrates: Another ADC that contains MMAE co-administered
with midazolam (a sensitive CYP3A4 substrate) ditdaffect the exposure of midazolam.
Similarly, PADCEV is not expected to alter the espie of drugs that are metabolized by
CYP3A4 enzymes.
[00815] InVitro Sudies
[00816] Transporter Systems: MMAE is a substrate of P-glyatein (P-gp), but not an
inhibitor of P-gp.

6.3.11 NONCLINICAL TOXICOLOGY

6.3.11.1 Carcinogenesis, Mutagenesis, Impairment of Fertilit

[00817] Carcinogenicity studies with enfortumab vedotintggf the small molecule cytotoxic
agent (MMAE) have not been conducted.
[00818] MMAE was genotoxic in the rat bone marrow microrud study through an
aneugenic mechanism. This effect is consistent thighpharmacological effect of MMAE as a
microtubule-disrupting agent. MMAE was not mutagenithe bacterial reverse mutation assay
(Ames test) or the L5178Y mouse lymphoma forwardation assay.
[00819] Fertility studies with enfortumab vedotin-ejfv ofMIAE have not been conducted.
However, results of repeat-dose toxicity studiesais indicate the potential for enfortumab
vedotin-ejfv to impair male reproductive functiondefertility.
[00820] In repeat-dose toxicology studies conducted in(fatsup to 13 weeks), dose?

mg/kg enfortumab vedotin-ejfv (at exposures sintitathe exposures at the recommended
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human dose) resulted in decreases in testes adidypis weights, seminiferous tubule
degeneration, spermatid/spermatocyte depletioharestes and cell debris, sperm granuloma
and hypospermia/abnormal spermatids in the epidglyfindings in the testes and epididymis
did not reverse by the end of the recovery period.
6.3.12 REFERENCES
[00821] 1."OSHA Hazardous Drugs." OSHA.
http://www.osha.gov/SLTC/hazardousdrugs/index.html
6.3.13 HOW SUPPLIED/STORAGE AND HANDLING
6.3.13.1 How Supplied
[00822] PADCEYV (enfortumab vedotin-ejfv) 20 mg and 30 meg supplied as a sterile,
preservative-free, white to off- white lyophilizedwder in single-dose vials. PADCEYV vials are
available in the following packages:
[00823] Carton of one 20 mg single-dose vial (NDC 51144-02p
[00824] Carton of one 30 mg single-dose vial (NDC 51144-03D
6.3.13.2 Storage
[00825] Store PADCEYV vials refrigerated at 2°C to 8°C (36°B6°F) in the original carton.
Do not freeze. Do not shake.
6.3.13.3 Special Handling
[00826] PADCEYV is a cytotoxic drug. Follow applicable sggdiandling and disposal

proceduresl.

6.3.14 PATIENT COUNSELING INFORMATION
[00827] Advise the patient to read the FDA-approved patigmling (Patient Information).
[00828] Hyperglycemia
[00829] Inform patients about the risk of hyperglycemia &g to recognize associated
symptoms [see Warnings and Precautions (6.3.6.1)].
[00830] Peripheral Neuropathy
[00831] Inform patients to report to their healthcare pdeviany numbness and tingling of the
hands or feet or muscle weakness [see WarningPraudutions (6.3.6.2)].
[00832] Ocular disorders:
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[00833] Advise patients to contact their healthcare pravitithey experience any visual
changes [see Warnings and Precautions (6.3.6m39)der to prevent or treat dry eyes, advise
patients to use artificial tear substitutes.

[00834] Skin Reactions

[00835] Inform patients that rashes and severe skin reactiave occurred after
administration of PADCEV. Advise patients to contideir healthcare provider for signs and
symptoms of progressive or intolerable skin readtisee Warnings and Precautions (6.3.6.4)].
[00836] Infusion Ste Extravasation

[00837] Inform patients that infusion site reactions haweuwrred after administration of
PADCEV. These reactions generally occurred immetiiafter administration but, in some
instances, had a delayed onsgg.( 24 hours). Instruct patients to contact theiltheare

provider immediately if they experience an infusgite reaction [see Warnings and Precautions
(6.3.6.5)].

[00838] Embryo-Fetal Toxicity

[00839] Advise pregnant women and females of reproductotergial of the potential risk to
the fetus. Advise females to inform their healtlegaroviders of a known or suspected pregnancy
[see Warning and Precautions (6.3.6.6) and Us@étific Population (6.3.9.1)].

[00840] Femalesand Males of Reproductive Potential

[00841] Advise female patients of reproductive potentialise effective contraception during
treatment with PADCEV and for 2 months after thet Bose. Advise male patients with female
partners of reproductive potential to use effectigetraception during treatment with PADCEV
and for 4 months after the last dose [see Use @tifp Populations (6.3.9.3)].

[00842] Lactation

[00843] Advise women not to breastfeed during treatmertt WADCEV and for 3 weeks
after the last dose. [see Use in Specific Populat{6.3.9.2)].

[00844] Infertility

[00845] Advise males of reproductive potential that PADCiEgy impair fertility [see Use in
Specific Populations (6.3.9.3)].
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What is Claimed is:

1. A method of preventing or treating cancer in a hoisabject, comprising (a)
administering to the subject a first regimen cosipg an effective amount of an
antibody drug conjugate (ADC),

wherein the ADC comprises an antibody or antigewlipig fragment thereof that binds
to 191P4D12 conjugated to one or more units of muathyl auristatin E (MMAE), wherein the
antibody or antigen binding fragment thereof cosgsia heavy chain variable region
comprising complementarity determining regions (GPBomprising the amino acid sequences
of the CDRs of the heavy chain variable regiorf@eh in SEQ ID NO:22 and a light chain
variable region comprising CDRs comprising the amaoid sequences of the CDRs of the light
chain variable region set forth in SEQ ID NO:23;

wherein the subject has urothelial cancer; and

wherein the subject has received an immune cheekpuiibitor therapy and received a

chemotherapy.

2. The method of claim 1, wherein the ADC is adminestithree times within a 28

day cycle.

3. The method of claim 1 or 2, wherein the ADC is adistered on Days 1, 8 and
15 of a 28 day cycle.

4. The method of any one of claims 1 to 3, whereinuttmehelial cancer is locally

advanced urothelial cancer.

5. The method of any one of claims 1 to 3, whereinutm¢helial cancer is

metastatic urothelial cancer.

6. The method of any one of claims 1 to 5, whereinitii@une checkpoint inhibitor

therapy is a programmed death receptor-1 (PD-ibitioin.

7. The method of any one of claims 1 to 5, whereinitii@une checkpoint inhibitor

therapy is programmed death-ligand 1 (PD-L1) irtbibi
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8. The method of any one of claims 1 to 7, whereinctiemotherapy is platinum-

containing chemotherapy.

9. The method of claim 8, wherein the platinum-contagrchemotherapy is

platinum-containing chemotherapy in a neoadjuvatttrsy.

10.  The method of claim 8, wherein the platinum-contagrchemotherapy is

platinum-containing chemotherapy in an adjuvartirsgt

11. The method of any one of claims 8 to 10, whereeghglatinum-containing

chemotherapy is platinum-containing chemotherapy limcally advanced setting.

12. The method of any one of claims 8 to 10, whereeghglatinum-containing

chemotherapy is platinum-containing chemotherapy netastatic setting.

13.  The method of any one of claims 1 to 12, where@fifst regimen comprises an

ADC dose of about 1.25 milligram/kilogram (mg/kd)tbe subject’s body weight.

14.  The method of claim 13, wherein the subject hasdy bveight of less than 100
kg.

15. The method of any one of claims 1 to 12, whereafitst regimen comprises an
ADC dose of about 125 mg to the subject, whereensubject has a body weight of no less than
100 kg.

16. The method of any one of claims 1 to 15, furthenpasing
(b) determining blood glucose level in the subjead
(c) if the blood glucose level from (b) is highlban 250 mg/dL, withholding the
administration of the antibody drug conjugate.

17.  The method of claim 16, further comprising
(d) waiting for a period sufficient for the blogtlcose level to reduce to no more
than 250 mg/dL.
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18. The method of claim 16 or 17, further comprising
(e) determining blood glucose level in the subjent
(f) if the blood glucose level from (e) is no mahan 250 mg/dL, administering

to the subject a second regimen comprising antefeeamount of the antibody drug conjugate.

19. The method of any one of claims 16 to 18, wherkihda blood glucose level
from (b) or (e) is more than 500 mg/dL, discontirguthe administration of the ADC

permanently.

20. The method of any one of claims 16 to 19, furtl@nprising repeating from (a)
to (f).

21.  The method of any one of claims 16 to 20, whereesubject has
hyperglycemia.

22.  The method of claim 21, wherein the subject habetia ketoacidosis (DKA).

23.  The method of any one of claims 16 to 22, whereesubject additionally has
higher body mass index and/or higher baseline A1C.

24.  The method of any one of claims 18 to 23, wheretord regimen is identical to

the first regimen.

25.  The method of any one of claims 16 to 24, whereimiilood glucose level is

determined daily.

26. The method of any one of claims 16 to 24, whereililood glucose level is
determined once every two days, once every thrgg dace every four days, or once every five

days, once every six days.

27.  The method of any one of claims 16 to 24, whereimiilood glucose level is

determined weekly, bi-weekly, once every three week once every four weeks.

28.  The method of any one of claims 16 to 24, whereililood glucose level is

determined monthly, once every two months, or awy three months.
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29. The method of any one of claims 1 to 28, furthenpasing
(g) determining peripheral neuropathy in the scibjend
(h) if the peripheral neuropathy from (g) is nedehan Grade 2, withholding the

administration of the antibody drug conjugate.

30. The method of claim 29, further comprising
(i) waiting for a period sufficient for the periptal neuropathy to reduce to no

more than Grade 1.

31. The method of claim 29 or 30, further comprising
(j) determining peripheral neuropathy in the sabjand
(k) if the peripheral neuropathy (j) is no morarihGrade 1, administering to the
subject a second regimen comprising an effectiveusrinof the ADC, wherein the second

regimen comprises an ADC dose equal to or lowar tha first regimen.

32. The method of any one of claims 29 to 31, wherklihda peripheral neuropathy

from (g) or (j) is no less than Grade 3, discontigithe administration of the ADC permanently.

33.  The method of any one of claims 29 to 32, whereegeripheral neuropathy is

predominantly sensory neuropathy.

34. The method of any one of claims 29 to 31, and @3hér comprising repeating
from (g) to (k).

35. The method of any one of claims 31, and 33 to 3¢hér comprising determining
the number of times the condition for the admiistm of the second regimen has been

satisfied.

36. The method of any one of claims 31, and 33 to 3terein in (k) if the second
regimen is administered for the first time, theas®tregimen is identical to the first regimen.

37. The method of any one of claims 31, and 33 to 3&rein in (k) if the second
regimen has been administered once and the suigea body weight of less than 100 kg, the

ADC dose in the second regimen is lowered to athdumg/kg of the subject’s body weight.
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38. The method of any one of claims 31, and 33 to 3&rein in (k) if the second
regimen has been administered once and the suitgs@ body weight of no less than 100 kg,

the ADC dose in the second regimen is lowered tmab00 mg to the subject.

39. The method of any one of claims 31, and 33 to 3&nrein in (k) if the second
regimen has been administered twice and the sugeca body weight of less than 100 kg, the
ADC dose in the second regimen is lowered to abatd mg/kg of the subject’s body weight.

40. The method of any one of claims 31, and 33 to 3&rein in (k) if the second
regimen has been administered once and the siigea body weight of no less than 100 kg,

the ADC dose in the second regimen is lowered twb5 mg to the subject.

41. The method of any one of claims 31, and 33 to 4&rein in (k) if the second
regimen has been administered three times anditiject has a body weight of less than 100 kg,

the ADC dose in the second regimen is lowered tm&0.5 mg/kg of the subject’s body weight.

42.  The method of any one of claims 31, and 33 to 4&rein in (K) if the second
regimen has been administered three times anditiject has a body weight of no less than 100

kg, the ADC dose in the second regimen is loweoembbut 50 mg to the subject.

43. The method of any one of claims 31 and 33 to 42&reih the ADC dose in the
second regimen is increased by an amount of ab@btfig/kg for the subject having a body
weight of less than 100 kg or increased by an amoiuabout 25 mg for the subject having a
body weight of no less than 100 kg, if

(1) the administration of the ADC has not beenalsinued permanently,

(2) the ADC dose in the second regimen is lowen tha@ ADC dose in the first regimen,

and
(3) the peripheral neuropathy has returned to neertian Grade 1.

44.  The method of any one of claims 29 to 43, whereehgeripheral neuropathy is

determined daily.
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45.  The method of any one of claims 29 to 43, where@gperipheral neuropathy is
determined once every two days, once every thrgg dace every four days, or once every five

days, once every six days.

46. The method of any one of claims 29 to 43, wheregperipheral neuropathy is

determined weekly, bi-weekly, once every three week once every four weeks.

47.  The method of any one of claims 29 to 43, whereehgeripheral neuropathy is

determined monthly, once every two months, or awy three months.

48.  The method of any one of claims 1 to 47, furthenposing
() determining a skin reaction in the subject] an
(m) if the skin reaction from (1) is no less th@made 3, withholding the

administration of the ADC.

49.  The method of claim 48, further comprising
(n) waiting for a period sufficient for the skieaction to reduce to no more than
Grade 1.

50. The method of claim 48 or 49, further comprising
(o) determining the skin reaction in the subjaat
(p) if the skin reaction in (0) is no more thara@e 1, administering to the subject
a second regimen comprising an effective amoutite”DC, wherein the second regimen

comprises an ADC dose equal to or lower than tisé fegimen.

51. The method of any one of claims 48 to 50, wherktiha skin reaction from (l) or

(0) is no less than Grade 4, discontinuing the aditnation of the ADC permanently.

52.  The method of any one of claims 48 to 51, whereeskin reaction is selected
from the group consisting of maculopapular rashrifars, symmetrical drug-related
intertriginous, flexural exanthema (SDRIFE), bulalermatitis, exfoliative dermatitis, and

palmar-plantar erythrodysesthesia.
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53.  The method of any one of claims 48 to 51, where@rio less than Grade 3 skin
reaction is selected from the group consistingyairmetrical drug-related intertriginous, flexural
exanthema (SDRIFE), bullous dermatitis, exfoliatd@matitis, and palmar-plantar

erythrodysesthesia.

54. The method of any one of claims 48 to 50, and 3&23tdurther comprising
repeating from (I) to (p).

55.  The method of 54, wherein if Grade 3 skin reacteoccurs in (I) or (0),
discontinuing the administration of the ADC permathe

56. The method of any one of claims 48 to 50, and 3&5tdurther comprising
determining the number of times the condition far &dministration of the second regimen has

been satisfied.

57.  The method of any one of claims 48 to 50, and 3&6tovherein in (p) if the
second regimen is administered for the first tithe,second regimen is identical to the first

regimen.

58.  The method of any one of claims 48 to 50, and 327towvherein in (p) if the
second regimen has been administered one or rmoes aind the subject has a body weight of
less than 100 kg, the ADC dose in the second ragim®wered to about 1.0 mg/kg of the
subject’s body weight.

59.  The method of any one of claims 48 to 50, and 327towvherein in (p) if the
second regimen has been administered one or nmoes aind the subject has a body weight of
no less than 100 kg, the ADC dose in the secorichexgis lowered to about 100 mg to the

subject.

60. The method of any one of claims 48 to 50, and 3towherein in (p) if the
second regimen has been administered two or moestand the subject has a body weight of
less than 100 kg, the ADC dose in the second regimwered to about 0.75 mg/kg of the
subject’s body weight.
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61. The method of any one of claims 48 to 50, and 3towvherein in (p) if the
second regimen has been administered two or nmoestand the subject has a body weight of
no less than 100 kg, the ADC dose in the secoricheyis lowered to about 75 mg to the

subject.

62. The method of any one of claims 48 to 50, and S21towvherein in (p) if the
second regimen has been administered three ortmm@e and the subject has a body weight of
less than 100 kg, the ADC dose in the second regim®wered to about 0.5 mg/kg of the
subject’s body weight.

63. The method of any one of claims 48 to 50, and S21towvherein in (p) if the
second regimen has been administered three ortmaee and the subject has a body weight of
no less than 100 kg, the ADC dose in the secoricheyis lowered to about 50 mg to the

subject.

64. The method of any one of claims 48 to 50, and 3&6tovherein in (p) if the
subject has a body weight of less than 100 kgséoend regimen comprises an ADC dose of
about 1.0 mg/kg of the subject’s body weight.

65. The method of any one of claims 48 to 50, and 36tovherein in (p) if the
subject has a body weight of no less than 100Hegseécond regimen comprises an ADC dose of

about 100 mg to the subject.

66. The method of any one of claims 48 to 50, 52 todh@l, 64 to 65, wherein in (p)
if the second regimen has been administered oneoz times and the subject has a body
weight of less than 100 kg, the ADC dose in th@sdaegimen is lowered to about 0.75 mg/kg
of the subject’s body weight.

67. The method of any one of claims 48 to 50, 52 toab@l, 64 to 65, wherein in (p)
if the second regimen has been administered oneoce times and the subject has a body
weight of no less than 100 kg, the ADC dose instheond regimen is lowered to about 75 mg to
the subject.
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68. The method of any one of claims 48 to 50, 52 todh@l, 64 to 67, wherein in (p)
if the second regimen has been administered twoooe times and the subject has a body
weight of less than 100 kg, the ADC dose in the@sdaegimen is lowered to about 0.5 mg/kg
of the subject’s body weight.

69. The method of any one of claims 48 to 50, 52 toab@l, 64 to 67, wherein in (p)
if the second regimen has been administered twoase times and the subject has a body
weight of no less than 100 kg, the ADC dose inséaeond regimen is lowered to about 50 mg to

the subject.

70.  The method of any one of claims 50 and 52 to 6%reih the ADC dose in the
second regimen is increased by an amount of ab@btrig/kg for the subject having a body
weight of less than 100 kg or increased by an amoiuabout 25 mg for the subject having a
body weight of no less than 100 kg, if

(1) the administration of the ADC has not beenalsinued permanently,

(2) the ADC dose in the second regimen is lowen tha ADC dose in the first regimen,

and
(3) the skin reaction has returned to no more theade 1.

71. The method of any one of claims 48 to 70, whereeskin reaction is determined

daily.

72.  The method of any one of claims 48 to 70, whereéskin reaction is determined
once every two days, once every three days, orexy éwur days, or once every five days, once

every six days.

73.  The method of any one of claims 48 to 70, whereeskin reaction is determined

weekly, bi-weekly, once every three weeks, or ancery four weeks.

74.  The method of any one of claims 48 to 70, whereeskin reaction is determined

monthly, once every two months, or once every timeeths.
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75.  The method of any one of claims 1 to 74, furthenpasing
(q) determining non-hematologic toxicity in thebgact, and
(s) if the non-hematologic toxicity from (q) is tess than Grade 3, withholding
the administration of the ADC.

76.  The method of claim 75, further comprising
(t) waiting for a period sufficient for the nonthatologic toxicity to reduce to no

more than Grade 1.

77. The method of claim 75 or 76, further comprising
(u) determining the non-hematologic toxicity ire thubject, and
(v) if the non-hematologic toxicity in (u) is noame than Grade 1, administering
to the subject a second regimen comprising antefeeamount of the ADC, wherein the second

regimen comprises an ADC dose equal to or lowar tha first regimen.

78.  The method of any one of claims 75 to 77, wherklhd non-hematologic
toxicity in (q) or (u) is no less than Grade 4 cgistinuing the administration of the ADC

permanently.

79.  The method of any one of claims 75 to 78, where@rton-hematologic toxicity

is dysgeusia.

80. The method of any one of claims 75 to 78, where@rton-hematologic toxicity

is anorexia.

81. The method of any one of claims 75 to 78, where@rton-hematologic toxicity

is loss of appetite.

82. The method of any one of claims 75 to 78, where@rton-hematologic toxicity
is an ocular disorder.

83.  The method of claim 79, wherein the ocular disorsd@ne or more selected from
the group consisting of punctate keratitis, kestikeratopathy, limbal stem cell deficiency, dry
eye, and blurred vision.
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84. The method of any one of claims 75 to 77, and 788tdurther comprising

repeating from (q) to (v).

85.  The method of any one of claims 75 to 77, and 7@4tdurther comprising
determining the number of times the condition far &dministration of the second regimen has

been satisfied.

86. The method of any one of claims 75 to 77, and 786tavherein in (v) the second

regimen is identical to the first regimen.

87.  The method of any one of claims 75 to 77, and 76tovherein in (v) if the
second regimen has been administered one or rmoes aind the subject has a body weight of
less than 100 kg, the ADC dose in the second ragim®wered to about 1.0 mg/kg of the
subject’s body weight.

88.  The method of any one of claims 75 to 77, and 7&6tovherein in (v) if the
second regimen has been administered one or nmoes aind the subject has a body weight of
no less than 100 kg, the ADC dose in the secondesgis lowered to about 100 mg to the

subject.

89. The method of any one of claims 75 to 77, and 78Btovherein in (v) if the
second regimen has been administered two or moestand the subject has a body weight of
less than 100 kg, the ADC dose in the second regimwered to about 0.75 mg/kg of the
subject’s body weight.

90. The method of any one of claims 75 to 77, and 78Btovherein in (v) if the
second regimen has been administered two or nmoestand the subject has a body weight of
no less than 100 kg, the ADC dose in the secornithergis lowered to about 75 mg to the

subject.

91. The method of any one of claims 75 to 77, and 70tovherein in (v) if the
second regimen has been administered three ortmm@e and the subject has a body weight of
less than 100 kg, the ADC dose in the second ragim®wered to about 0.5 mg/kg of the
subject’s body weight.
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92. The method of any one of claims 75 to 77, and 70tovherein in (v) if the
second regimen has been administered three ortmaees and the subject has a body weight of
no less than 100 kg, the ADC dose in the secoricheis lowered to about 50 mg to the

subject.

93. The method of any one of claims 75 to 77, and 78btovherein in (v) if the
subject has a body weight of less than 100 kgséoend regimen comprises an ADC dose of
about 1.0 mg/kg of the subject’s body weight.

94.  The method of any one of claims 75 to 77, and 78btovherein in (v) if the
subject has a body weight of no less than 100Hegseécond regimen comprises an ADC dose of

about 100 mg to the subject.

95. The method of any one of claims 75 to 77, and 786t®3 to 94, wherein in (v)
if the second regimen has been administered oneoz times and the subject has a body
weight of less than 100 kg, the ADC dose in th@sdaegimen is lowered to about 0.75 mg/kg
of the subject’s body weight.

96. The method of any one of claims 75 to 77, and 786t®3 to 94, wherein in (V)
if the second regimen has been administered oneog times and the subject has a body
weight of no less than 100 kg, the ADC dose inséaeond regimen is lowered to about 75 mg to

the subject.

97. The method of any one of claims 75 to 77, and 786t®3 to 96, wherein in (v)
if the second regimen has been administered twoave times and the subject has a body
weight of less than 100 kg, the ADC dose in th@sdaegimen is lowered to about 0.5 mg/kg
of the subject’s body weight.

98. The method of any one of claims 75 to 77, and 786t®3 to 96, wherein in (V)
if the second regimen has been administered twoooe times and the subject has a body
weight of no less than 100 kg, the ADC dose instbeond regimen is lowered to about 50 mg to

the subject.
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99. The method of any one of claims 77 and 79 to 9&reih the ADC dose in the
second regimen is increased by an amount of ab@btrig/kg for the subject having a body
weight of less than 100 kg or increased by an amoiuabout 25 mg for the subject having a
body weight of no less than 100 kg, if

(1) the administration of the ADC has not beenalsinued permanently,

(2) the ADC dose in the second regimen is lowen tha@ ADC dose in the first regimen,

and
(3) the non-hematologic toxicity has returned tamare than Grade 1.

100. The method of any one of claims 75 to 99, wheregrton-hematologic toxicity

is determined daily.

101. The method of any one of claims 75 to 99, where@rton-hematologic toxicity
is determined once every two days, once every itiage, once every four days, or once every

five days, once every six days.

102. The method of any one of claims 75 to 99, where@rton-hematologic toxicity

is determined weekly, bi-weekly, once every threeks, or once every four weeks.

103. The method of any one of claims 75 to 99, wheregrton-hematologic toxicity

is determined monthly, once every two months, @ecgvery three months.

104. The method of any one of claims 1 to 103, furttenprising
(w) determining hematologic toxicity in the sulijesnd
(x) if the hematologic toxicity from (w) is no keshan Grade 2, withholding the
administration of the ADC.

105. The method of claim 104, further comprising
(y) waiting for a period sufficient for the hembatgic toxicity to reduce to no

more than Grade 1.
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106. The method of claim 104 or 105, further comprising
(z) determining the hematologic toxicity in théogact, and
(aa) if the hematologic toxicity in (z) is no mdhan Grade 1, administering to
the subject a second regimen comprising an efieemount of the ADC, wherein the second

regimen comprises an ADC dose equal to or lowar tha first regimen.

107. The method of any one of claims 104 to 106, whefdimre hematologic toxicity

in (w) or (z) is no less than Grade 4, discontiguime administration of the ADC permanently.

108. The method of any one of claims 104 to 107, whettenhematologic toxicity is

thrombocytopenia.

109. The method of any one of claims 104 to 107, whettenhematologic toxicity is
selected from the group consisting of anemia, thw@egtopenia, neutropenia, and febrile

neutropenia.

110. The method of any one of claims 104 to 106, andtad®9, further comprising

repeating from (w) to (aa).

111. The method of any one of claims 106, and 108 tq wh@rein if the hematologic
toxicity in (w) is no less than Grade 4 and thejsctbhas a body weight of less than 100 kg, the
ADC dose in the second regimen is lowered to abhdumg/kg of the subject’s body weight.

112. The method of any one of claims 106, and 108 tq wh@rein if the hematologic
toxicity in (w) is no less than Grade 4 and thejscthas a body weight of no less than 100 kg,

the ADC dose in the second regimen is lowered tm&ab00 mg to the subject.

113. The method of any one of claims 106, and 108 tq Wh@rein the hematologic
toxicity in (w) is Grade 3 or Grade 2.

114. The method of any one of claims 106, and 108 tq h@rein the hematologic
toxicity in (w) is Grade 3 thrombocytopenia or Geézlthrombocytopenia.

115. The method of claim 113 or 114, further comprisiiegermining the number of

times the condition for the administration of tleesnd regimen has been satisfied.

-254 0f 274



116. The method of any one of claims 113 to 115, where{@aa) the second regimen

is identical to the first regimen.

117. The method of any one of claims 113 to 116, where{aa) if the subject has a
body weight of less than 100 kg, the ADC dose engbcond regimen is lowered to about 1.0
mg/kg of the subject’s body weight.

118. The method of any one of claims 113 to 116, where{aa) if the subject has a
body weight of no less than 100 kg, the ADC dosténsecond regimen is lowered to about 100

mg to the subject.

119. The method of any one of claims 113 to 118, where{@aa) if the second
regimen has been administered at the ADC doseaftdb0 mg/kg or 100 mg and if the subject
has a body weight of less than 100 kg, the ADC dloglee second regimen is lowered to about
0.75 mg/kg of the subject’'s body weight.

120. The method of any one of claims 113 to 118, where{aa) if the second
regimen has been administered at the ADC doseaftdb0 mg/kg or 100 mg and if the subject
has a body weight of no less than 100 kg, the AD§kdn the second regimen is lowered to

about 75 mg to the subject.

121. The method of any one of claims 113 to 120, where{@aa) if the second
regimen has been administered at the ADC doseaftd@bh75 mg/kg or 75 mg and if the subject
has a body weight of less than 100 kg, the ADC dloglee second regimen is lowered to about
0.5 mg/kg of the subject’'s body weight.

122. The method of any one of claims 113 to 120, where{aa) if the second
regimen has been administered at the ADC dosemftd&b75 mg/kg or 75 mg and if the subject
has a body weight of no less than 100 kg, the AD§kdn the second regimen is lowered to

about 50 mg to the subject.

123. The method of any one of claims 106 and 108 to ®22rein the ADC dose in

the second regimen is increased by an amount eft&®5 mg/kg for the subject having a body
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weight of less than 100 kg or increased by an amoiuabout 25 mg for the subject having a
body weight of no less than 100 kg, if

(1) the administration of the ADC has not beenalsinued permanently,

(2) the ADC dose in the second regimen is lowen tha@ ADC dose in the first regimen,

and
(3) the hematologic toxicity has returned to no enivan Grade 1.

124. The method of any one of claims 104 to 123, whette@rhematologic toxicity is

determined daily.

125. The method of any one of claims 104 to 123, whettenhematologic toxicity is
determined once every two days, once every thrgg dace every four days, or once every five

days, once every six days.

126. The method of any one of claims 104 to 123, whettenhematologic toxicity is

determined weekly, bi-weekly, once every three week once every four weeks.

127. The method of any one of claims 104 to 123, whette@rhematologic toxicity is

determined monthly, once every two months, or awy three months.

128. The method of any one of claims 1 to 127, furttenprising
(ab) determining fatigue in the subject, and
(ac) if the fatigue from (ab) is no less than @r&dwithholding the
administration of the ADC.

129. The method of claim 128, further comprising

(ad) waiting for a period sufficient for the fatigto reduce to no more than Grade

130. The method of claim 128 or 129, further comprising
(ae) determining the fatigue in the subject, and

(af) if the fatigue in (ae) is no more than Gradadministering to the subject a
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second regimen comprising an effective amount®BC, wherein the second regimen

comprises an ADC dose equal to or lower than tisé fiegimen.

131. The method of any one of claims 128 to 130, wheifdime fatigue in (ab) or (ae)
is no less than Grade 4, discontinuing the admatish of the ADC permanently.

132. The method of any one of claims 128 to 130, furtfwenprising repeating from
(ab) to (af).

133. The method of any one of claims 128 to 130 and fi8%her comprising
determining the number of times the condition fer administration of the second regimen has
been satisfied.

134. The method of any one of claims 128 to 130 andt@3233, wherein in if the

fatigue in (ab) is Grade 3, the second regimedastical to the first regimen.

135. The method of any one of claims 128 to 130 andt@324, wherein if the
fatigue in (ab) is Grade 3 and the subject hasdy beight of less than 100 kg, the ADC dose in

the second regimen is lowered to about 1.0 mg/kgeEubject’s body weight.

136. The method of any one of claims 128 to 130 andt&@324, wherein if the
fatigue in (ab) is Grade 3 and the subject hasdy beight of no less than 100 kg, the ADC dose

in the second regimen is lowered to about 100 nigdsubject.

137. The method of any one of claims 128 to 130 andt@3236, wherein in (af) if the
second regimen has been administered at the AD€ afasbout 1.0 mg/kg or 100 mg and if the
subject has a body weight of less than 100 kgAD€ dose in the second regimen is lowered to

about 0.75 mg/kg of the subject’s body weight.

138. The method of any one of claims 128 to 130 andt@3236, wherein in (af) if the
second regimen has been administered at the AD€ afasbout 1.0 mg/kg or 100 mg and if the
subject has a body weight of no less than 100HegADC dose in the second regimen is lowered

to about 75 mg to the subject.
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139. The method of any one of claims 128 to 130 andt@3238, wherein in (af) if the
second regimen has been administered at the AD€ afasbout 0.75 mg/kg or 75 mg and if the
subject has a body weight of less than 100 kgADE dose in the second regimen is lowered to
about 0.5 mg/kg of the subject’s body weight.

140. The method of any one of claims 128 to 130 andt@3238, wherein in (af) if the
second regimen has been administered at the AD€ afasbout 0.75 mg/kg or 75 mg and if the
subject has a body weight of no less than 100HggADC dose in the second regimen is lowered
to about 50 mg to the subject.

141. The method of any one of claims 130 and 132 to ih@rein the ADC dose in
the second regimen is increased by an amount aft &25 mg/kg for the subject having a body
weight of less than 100 kg or increased by an amoiuabout 25 mg for the subject having a
body weight of no less than 100 kg, if

(1) the administration of the ADC has not beenalsinued permanently,

(2) the ADC dose in the second regimen is lowen tha ADC dose in the first regimen,

and
(3) the fatigue has returned to no more than Giade

142. The method of any one of claims 128 to 141, whette#rfatigue is determined
daily.

143. The method of any one of claims 128 to 141, whetteérfatigue is determined
once every two days, once every three days, orexy éwur days, or once every five days, once
every six days.

144. The method of any one of claims 128 to 141, whetteérfatigue is determined
weekly, bi-weekly, once every three weeks, or ancey four weeks.

145. The method of any one of claims 128 to 141, whette#rfatigue is determined
monthly, once every two months, or once every timeaths.
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146. The method of any one of claims 1 to 145, furttenprising
(ag) determining diarrhea in the subject, and
(ah) if the diarrhea from (ag) is no less thand®era, withholding the
administration of the ADC.

147. The method of claim 146, further comprising
(ai) waiting for a period sufficient for the dibga to reduce to no more than
Grade 1.

148. The method of claim 146 or 147, further comprising
(aj) determining the diarrhea in the subject, and
(ak) if the diarrhea in (aj) is no more than Gradadministering to the subject a
second regimen comprising an effective amount®BC, wherein the second regimen

comprises an ADC dose equal to or lower than tisé fiegimen.

149. The method of any one of claims 146 to 148, whefdime diarrhea in (ag) or (ai)
is no less than Grade 4 and the diarrhea doesnpobve to no more than Grade 2 within 72

hours with supportive management, discontinuingatt@inistration of the ADC permanently.

150. The method of any one of claims 146 to 148, furtfmenprising repeating from
(ag) to (ak).

151. The method of any one of claims 146 to 148 and fibther comprising
determining the number of times the condition far &dministration of the second regimen has
been satisfied.

152. The method of any one of claims 146 to 148 andt@3(b1, wherein in (ak) the

second regimen is identical to the first regimen.

153. The method of any one of claims 146 to 148 andt@3(b2, wherein in (ak) if the
second regimen has been administered one or rmoes Aind the subject has a body weight of
less than 100 kg, the ADC dose in the second regim®wered to about 1.0 mg/kg of the
subject’s body weight.

-259 of 274



154. The method of any one of claims 146 to 148 andt@3(52, wherein in (ak) if the
second regimen has been administered one or nmoes aind the subject has a body weight of
no less than 100 kg, the ADC dose in the secoricheeygis lowered to about 100 mg to the
subject.

155. The method of any one of claims 146 to 148 andt@3S(b4, wherein in (ak) if the
second regimen has been administered two or moestand the subject has a body weight of
less than 100 kg, the ADC dose in the second regimwered to about 0.75 mg/kg of the
subject’s body weight.

156. The method of any one of claims 146 to 148 andt&3S(b4, wherein in (ak) if the
second regimen has been administered two or nmoestand the subject has a body weight of
no less than 100 kg, the ADC dose in the secoricheyis lowered to about 75 mg to the

subject.

157. The method of any one of claims 146 to 148 andt@3(56, wherein in (ak) if the
second regimen has been administered three ortmm@s and the subject has a body weight of
less than 100 kg, the ADC dose in the second regim®wered to about 0.5 mg/kg of the
subject’s body weight.

158. The method of any one of claims 146 to 148 andt@3(b6, wherein in (ak) if the
second regimen has been administered three ortmaee and the subject has a body weight of
no less than 100 kg, the ADC dose in the secoritheeyis lowered to about 50 mg to the

subject.

159. The method of any one of claims 146 to 148 andt@S(b1, wherein in (ak) if the
subject has a body weight of less than 100 kgséoend regimen comprises an ADC dose of
about 1.0 mg/kg of the subject’s body weight.

160. The method of any one of claims 146 to 148 andt@3(b1, wherein in (ak) if the
subject has a body weight of no less than 100Hgsecond regimen comprises an ADC dose of

about 100 mg to the subject.
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161. The method of any one of claims 146 to 148, 1506th, and 159 to 160, wherein
in (ak) if the second regimen has been administenedor more times and the subject has a body
weight of less than 100 kg, the ADC dose in th@sdaegimen is lowered to about 0.75 mg/kg
of the subject’s body weight.

162. The method of any one of claims 146 to 148, 1506tb, and 159 to 160, wherein
in (ak) if the second regimen has been administenedor more times and the subject has a body
weight of no less than 100 kg, the ADC dose instaeond regimen is lowered to about 75 mg to

the subject.

163. The method of any one of claims 146 to 148, 1506tb, and 159 to 162, wherein
in (ak) if the second regimen has been administevecr more times and the subject has a body
weight of less than 100 kg, the ADC dose in the@sdaegimen is lowered to about 0.5 mg/kg
of the subject’s body weight.

164. The method of any one of claims 146 to 148, 1506th, and 159 to 162, wherein
in (ak) if the second regimen has been administevecr more times and the subject has a body
weight of no less than 100 kg, the ADC dose inséaeond regimen is lowered to about 50 mg to

the subject.

165. The method of any one of claims 148 and 150 to i#rein the ADC dose in
the second regimen is increased by an amount aft &5 mg/kg for the subject having a body
weight of less than 100 kg or increased by an amoiuabout 25 mg for the subject having a
body weight of no less than 100 kg, if

(1) the administration of the ADC has not beenalsinued permanently,

(2) the ADC dose in the second regimen is lowen tha ADC dose in the first regimen,

and
(3) the diarrhea has returned to no more than Gtade

166. The method of any one of claims 146 to 165, whettendiarrhea is determined
daily.
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167. The method of any one of claims 146 to 165, whetteéndiarrhea is determined
once every two days, once every three days, oregy éwur days, or once every five days, once

every six days.

168. The method of any one of claims 146 to 165, whetteéndiarrhea is determined

weekly, bi-weekly, once every three weeks, or ancey four weeks.

169. The method of any one of claims 146 to 165, whettendiarrhea is determined

monthly, once every two months, or once every timeaths.

170. The method of any one of claims 1 to 169, wheregantibody or antigen
binding fragment thereof comprises CDR H1 compgshre amino acid sequence of SEQ ID
NO:9, CDR H2 comprising the amino acid sequencgE® ID NO:10, CDR H3 comprising
the amino acid sequence of SEQ ID NO:11; CDR L1masing the amino acid sequence of
SEQ ID NO:12, CDR L2 comprising the amino acid ssgpe of SEQ ID NO:13, and CDR L3

comprising the amino acid sequence of SEQ ID NO:14.

171. The method of any one of claims 1 to 169, wheregantibody or antigen
binding fragment thereof comprises CDR H1 compgdhre amino acid sequence of SEQ ID
NO:16, CDR H2 comprising the amino acid sequenc®&® ID NO:17, CDR H3 comprising
the amino acid sequence of SEQ ID NO:18; CDR L1musimng the amino acid sequence of
SEQ ID NO:19, CDR L2 comprising the amino acid sspe of SEQ ID NO:20, and CDR L3

comprising the amino acid sequence of SEQ ID NO:21.

172. The method of any one of claims 1 to 169, where@antibody or antigen
binding fragment thereof comprises CDR H1 congistihthe amino acid sequence of SEQ ID
NO:9, CDR H2 consisting of the amino acid sequesiceEQ ID NO:10, CDR H3 consisting of
the amino acid sequence of SEQ ID NO:11; CDR Lisstimg of the amino acid sequence of
SEQ ID NO:12, CDR L2 consisting of the amino a@dugsence of SEQ ID NO:13, and CDR L3
consisting of the amino acid sequence of SEQ IDIMO:

173. The method of any one of claims 1 to 169, wheregantibody or antigen
binding fragment thereof comprises CDR H1 conggstihthe amino acid sequence of SEQ ID
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NO:16, CDR H2 consisting of the amino acid sequeric®EQ ID NO:17, CDR H3 consisting

of the amino acid sequence of SEQ ID NO:18; CDR&isisting of the amino acid sequence of
SEQ ID NO:19, CDR L2 consisting of the amino a@dsence of SEQ ID NO:20, and CDR L3
consisting of the amino acid sequence of SEQ IDZ2O:

174. The method of any one of claims 1 to 173, wheregantibody or antigen
binding fragment thereof comprises a heavy chairakbe region comprising the amino acid
sequence of SEQ ID NO:22 and a light chain variaddgon comprising the amino acid
sequence of SEQ ID NO:23.

175. The method of any one of claims 1 to 174, wheregantibody comprises a
heavy chain comprising the amino acid sequencangrighm the 20th amino acid (glutamic
acid) to the 466th amino acid (lysine) of SEQ ID:M@nd a light chain comprising the amino
acid sequence ranging from the 23rd amino acidaféism@acid) to the 236th amino acid
(cysteine) of SEQ ID NO:8.

176. The method of any one of claims 1 to 175, where@antigen binding fragment

is an Fab, F(dl2, Fv or scFv fragment.

177. The method of any one of claims 1 to 176, wheregantibody is a fully human
antibody.

178. The method of any one of claims 1 to 177, wheregantibody or antigen
binding fragment thereof is recombinantly produced.

179. The method of any one of claims 1 to 178, where@antibody or antigen
binding fragment is linked to each unit of mononyktwuristatin E (MMAE) via a linker.

180. The method of claim 179, wherein the linker is anyene-cleavable linker, and
wherein the linker forms a bond with a sulfur atofithe antibody or antigen binding fragment
thereof.
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181. The method of claim 179 or 180, wherein the linkas a formula of: —-Aa—\Ww-—
Yy—; wherein —A— is a stretcher unit, a is 0 oF%y— is an amino acid unit, w is an integer
ranging from 0 to 12; and —Y—is a spacer unig §,i1, or 2.

182. The method of claim 181, wherein the stretcher bha# the structure of Formula

(1) below; the amino acid unit is valine citrullirend the spacer unit is a PAB group comprising
the structure of Formula (2) below:

O

N /\/\/ﬁ(i%l\'i
0]

O

Formula (1)

FO\»I@

183. The method of claim 181 or 182, wherein the stmtcimit forms a bond with a

sulfur atom of the antibody or antigen binding freamt thereof; and wherein the spacer unit is

linked to MMAE via a carbamate group.

Formula (2).

184. The method of any one of claims 1 to 183, wheregantibody is a fully human
monoclonal antibody and wherein the antibody i$gésil.

185. The method of any one of claims 1 to 184, wheresnADC comprises from 1 to
10 units of MMAE per antibody or antigen bindingdgment thereof.

186. The method of any one of claims 1 to 185, wheregADC comprises from 2 to
8 units of MMAE per antibody or antigen bindingdraent thereof.
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187. The method of any one of claims 1 to 186, wheregnADC comprises from 3 to
5 units of MMAE per antibody or antigen bindinggraent thereof.

188. The method of any one of claims 1 to 187, wheresnADC comprises from 3 to
4 units of MMAE per antibody or antigen bindinggraent thereof.

189. The method of any one of claims 1 to 188, wherenADC comprises about 4
units of MMAE per antibody or antigen binding fragnt thereof.

190. The method of any one of claims 1 to 185, wheresnADC has the following
structure:

N

NH

wherein L- represents the antibody or antigen bigdiagment thereof and p is from 1 to 10.
191. The method of claim 190, wherein p is from 2 to 8.
192. The method of claim 190 or 191, wherein p is froto 3.
193. The method of claim 190 to 192, wherein p is froto &.
194. The method of claim 190 to 193, wherein p is al?but
195. The method of claim 190 to 193, wherein p is at®8t

196. The method of any one of claims 1 to 195, whereenADC is formulated in a
pharmaceutical composition comprising about 20 mhkidtidine, about 0.02% (w/v) TWEEN-
20, about 5.5% (w/v) trehalose dihydrate, and hgliaride, and wherein the pH of the
pharmaceutical composition is about 6.0 at'25
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197. The method of any one of claims 1 to 195, whereenADC is formulated in a
pharmaceutical composition comprising about 9 miitiine, about 11 mM histidine
hydrochloride monohydrate, about 0.02% (w/v) TWEEN-and about 5.5% (w/v) trehalose
dihydrate, and wherein the pH of the pharmaceuticaiposition is about 6.0 at 25

198. The method of any one of claims 1 to 195, wheresADC is formulated at
about 10 mg/ml in a pharmaceutical composition atsing about 1.4 mg/ml histidine, about
2.31 mg/ml histidine hydrochloride monohydrate, @l®2 mg/ml polysorbate 20 (TWEEN-20),
and about 55 mg/ml trehalose dihydrate, and wheheipH of the pharmaceutical composition
is about 6.0 at 25.

199. The method of any one of claims 1 to 195, whereenADC is formulated in a
vial comprising a pharmaceutical composition cosipg about 20 mg of the ADC, about 2.8
mg histidine, about 4.62 mg histidine hydrochlondenohydrate, about 0.4 mg polysorbate 20
(TWEEN-20), and about 110 mg trehalose dihydrate.

200. The method of any one of claims 1 to 195, wheregADC is formulated in a
vial comprising a pharmaceutical composition cosipg about 30 mg of the ADC, about 4.2
mg histidine, about 6.93 mg histidine hydrochlondenohydrate, about 0.6 mg polysorbate 20
(TWEEN-20), and about 165 mg trehalose dihydrate.

201. The method of any one of claims 1 to 200, whereADC is administered by
an intravenous (V) injection or infusion.

202. The method of any one of claims 1 to 201, whereeADC or the ADC
formulated in the pharmaceutical composition is mistered by an intravenous (1V) injection or

infusion over about 30 minutes.

203. A method for treating cancer in a subject, compgsidministering a treatment

regimen to the subject, wherein the treatment regioomprises:

a. administering one or more doses of an antibody damgugate (ADC) to the
subject, wherein the one or more doses are admiadcsat a first dose level that

contains an effective amount of the ADC;
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b. determining whether the subject experiences anradveaction in response to
administration of the ADC in (a), wherein the acbeereaction is selected from
the group consisting of hyperglycemia, periphemlropathy, a skin reaction, a
nonhematologic toxicity, and a hematologic toxicity

c. administering one or more subsequent doses of B@, &ach containing an
effective amount of the ADC, or discontinuing adisiration of the ADC based
upon the determination in (b), wherein

i.  if the subject is determined not to have experidraaeadverse reaction to
the ADC or the adverse reaction is determined tbddew a defined level,
then the one or more subsequent doses of the AB@dministered to the
subject at the first dose level;

ii. if the subject is determined to have experienceddwerse reaction to the
ADC at or above a defined level, the treatmentmegi is permanently
discontinued or administration of the one or maresequent doses of the
ADC are withheld for a period of time sufficientteduce the adverse
reaction to a desired level and then administradicihe one or more
subsequent doses of ADC are administered at thtediise level or a
reduced dose level that is reduced relative tditsiedose level; and

d. optionally repeating (a) — (c) one or more timezs;h repetition of (a) — (c)
defining a treatment round, wherein the first desel in (a) of each subsequent
treatment round is either the first dose level fi@nfrom the immediately
preceding round or the reduced dose level of tm the immediately preceding
round, and wherein if the subject is found to havecurrence of the adverse
reaction in two successive treatment rounds, tieeoormore subsequent doses of
the ADC administered in c(ii) is reduced relatigehie dose administered in (a)
during that treatment round, or administrationhef ADC is permanently
discontinued; and wherein:

i.  the subject has urothelial cancer, optionally getbérom the group of
locally advanced or metastatic urothelial canced, laas previously been
treated with an immune checkpoint inhibitor andcharotherapy agent,

wherein the immune checkpoint inhibitor is optidpa programmed
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204.

death receptor-1 (PD-1) inhibitor, or a programrdedth-ligand 1 (PD-
L1) inhibitor, and wherein the immune checkpoirttibitor was optionally
administered in a neoadjuvant or adjuvant settngt

ii. the ADC comprises an antibody or antigen bindirgfnent thereof that
binds to 191P4D12 and is conjugated to one or moits of monomethyl
auristatin E (MMAE), wherein the antibody or antiganding fragment
thereof comprises a heavy chain variable regionprming
complementarity determining regions (CDRs) compgdhe CDRs of the
heavy chain variable region set forth in SEQ ID R®and a light chain
variable region comprising the CDRs the light chanable region set
forth in SEQ ID NO:23.

The method of claim 203, wherein

the treatment regimen comprises (a) — (d);

the first dose level for the initial treatment rous the starting dose level as
indicated in the dose reduction schedule below; and

. the reduced dose level in c(ii) for each treatmmennd is reduced to the first dose
reduction, the second dose reduction, or the thoge reduction level as set forth
in the dose reduction schedule below depending whather the dose reduction
in c(ii) is the first, second or third dose redantin the collective treatment

rounds, respectively.

Dose Level

Starting Dose 1.25 mg/kg if the subject weighs tesas 100 kg and
up to 125 mg if the subject weighs 100 kg or more

First Dose Reduction 1.0 mg/kg if the subject weigss than 100 kg, and
up to 100 mg if the subject weighs 100 kg or more

Second Dose 0.75 mg/kg if the subject weighs less than 100akgl,
Reduction up to 75 mg if the subject weighs 100 kg or more
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Third Dose

Reduction

0.5 mg/kg if the subject weighs less than 100 kg, a
up to 50 mgq if the subject weighs 100 kg or more

205. The method of claim 203 or 204, wherein

206.

the adverse reaction in (b) is hyperglycemia artdrd@ning comprises

determining the blood glucose level of the subject;

the determination to continue or discontinue adstiation of the ADC in (c) is

made as follows:

i.  if the blood glucose level of the subject is eqoabr below 250 mg/dL,

then the one or more subsequent doses are admexistethe first dose

level;

ii. if the blood glucose level of the subject is gretttan 250 mg/dL, then

administration of the one or more subsequent dosdége ADC are

withheld for a period of time sufficient to reduite blood glucose level

to less than or equal to 250 mg/dL, and then tleeasrmore subsequent
doses of the ADC are administered at the first dess; and

iii.  if the blood glucose level of the subject is greétten 500 mg/dL, then

the treatment regimen is permanently discontinued.

The method of claim 204, wherein

the determination of an adverse reaction in (b)mtses determining if the

subject experiences new or worsening symptomsrgftperal neuropathy; and

the determination to continue or discontinue adstiation of the ADC in (c) is

made as follows:

if the subject experiences no symptoms of perighrearopathy or
has symptoms of peripheral neuropathy below Gradee? the one or
more subsequent doses of the ADC are administénbe éirst dose
level;

if the subject experiences a first occurrence whgoms of Grade 2

peripheral neuropathy at the first dose level adstered in (a), then

-269 of 274



administration of the one or more subsequent dokt® ADC are
withheld for a period sufficient to reduce the syomps of peripheral
neuropathy to Grade 1 or lower, and then administraf the one or
more subsequent doses of the ADC at the dosedelvaihistered in
(a) is resumed;

if the subject has recurrent symptoms of peripheeakopathy after
two successive treatment rounds at the same desieinga), then the
dose is reduced by one dose level in accordantetietdose
reduction schedule; and

If the subject experiences symptoms of periphezatopathy at Grade

3 or higher, then the treatment regimen is perm@yndiscontinued.

207. The method of claim 204, wherein

the determination of an adverse reaction in (b)miges determining if the

subject experiences a skin reaction; and

the decision to continue or discontinue adminigirabf the ADC in (c) is

made as follows:

if the subject experiences no skin reaction orahakin reaction below
Grade 3, then the one or more subsequent doske ADC are
administered at the first dose level,

if the subject experiences a Grade 3 skin reactiwan the one or more
subsequent doses of the ADC are withheld for agesufficient to
reduce the skin reaction to Grade 1 or less andaddeninistration of
the one or more subsequent doses of the ADC atabe level
administered in (a) is resumed or reduced by omse trvel in
accordance with the dose reduction schedule;

if the subject experiences a Grade 4 skin reaadidras recurrent
Grade 3 skin reactions following multiple adminggions of the ADC,

then the treatment regimen is permanently discaatn

208. The method of claim 204, wherein
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the determination of an adverse reaction in (b)mises determining if

the subject has symptoms of a nonhematologic tyxiand

the decision to continue or discontinue adminigirabf the ADC in (c) is

made as follows:

if the subject experiences a nonhematological tyxibat is below
Grade 3, then the one or more subsequent doshke a0C are
administered at the first dose level,

if the subject experiences a Grade 3 nonhematabtgigicity,
then the one or more subsequent doses of the AB@itlrheld for
a period sufficient to reduce the nonhematologicdbrade 1 or
less and then administration of the one or moresegient doses
of the ADC at the dose level administered in (agmumed or
reduced by one dose level in accordance with tlse deduction
schedule;

if the subject experiences a Grade 4 nonhematabtgigicity,

then the treatment regimen is permanently discaatin

209. The method of claim 204, wherein

the determination of an adverse reaction in (b)mises determining if

the subject has symptoms of a hematologic toxiaityerein the

hematological toxicity is optionally thrombocytopa&nand

the decision to continue or discontinue adminigirabf the ADC in (c) is

made as follows:

if the subject experiences a hematological toxittigt is below
Grade 3 and the hematological toxicity is not thoogytopenia,
then the one or more subsequent doses of the ABC ar
administered at the first dose level,

if the subject experiences a Grade 2 or Grade Zatwagical
toxicity, wherein the hematological toxicity is tinbocytopenia,
then the one or more subsequent doses of the AB@idrheld for

a period sufficient to reduce the thrombocytopé¢ai&rade 1 or

-2710f 274



less and then administration of the one or moreegient doses
of the ADC at the dose level administered in (agsumed or
reduced by one dose level in accordance with tlse deduction
schedule;

iii.  if the subject experiences a Grade 4 nonhematabtgxicity that
is not thrombocytopenia, then administration & ¢ime or more
subsequent doses of the ADC at the dose level asteried in (a)
is reduced by one dose level in accordance witlltise reduction
schedule or the treatment regimen is permanergodtinued.

210. The method of any one of claims 203 to 209, wheltgnantibody or antigen
binding fragment thereof comprises a CDR H1 compgithe amino acid sequence of SEQ ID
NO:9, a CDR H2 comprising the amino acid sequai&EQ ID NO:10, a CDR H3 comprising
the amino acid sequence of SEQ ID NO:11; a CDRdrhprising the amino acid sequence of
SEQ ID NO:12, a CDR L2 comprising the amino acigusnce of SEQ ID NO:13, and a CDR
L3 comprising the amino acid sequence of SEQ IDIMO:

211. The method of any one of claims 203 to 209, wheltgnantibody or antigen
binding fragment thereof comprises a CDR H1 conpgishe amino acid sequence of SEQ ID
NO:16, a CDR H2 comprising the amino acid sequef&EQ ID NO:17, a CDR H3
comprising the amino acid sequence of SEQ ID NCal8DR L1 comprising the amino acid
sequence of SEQ ID NO:19, a CDR L2 comprising thea acid sequence of SEQ ID NO:20,
and a CDR L3 comprising the amino acid sequen&Eg) ID NO:21.

212. The method of any one of claims 203 to 209, whetgnantibody or antigen
binding fragment thereof comprises a CDR H1 comgjstf the amino acid sequence of SEQ ID
NO:9, a CDR H2 consisting of the amino acid segaeasf SEQ ID NO:10, a CDR H3
consisting of the amino acid sequence of SEQ IDINQa CDR L1 consisting of the amino acid
sequence of SEQ ID NO:12, a CDR L2 consisting efaimino acid sequence of SEQ ID NO:13,
and a CDR L3 consisting of the amino acid sequeh&EQ ID NO:14.

213. The method of any one of claims 203 to 209, whettenantibody or antigen
binding fragment thereof comprises a CDR H1 coimgjsif the amino acid sequence of SEQ ID
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NO:16, a CDR H2 consisting of the amino acid seqaef SEQ ID NO:17, a CDR H3
consisting of the amino acid sequence of SEQ ID180a CDR L1 consisting of the amino acid
sequence of SEQ ID NO:19, a CDR L2 consisting efaimino acid sequence of SEQ ID NO:20,
and a CDR L3 consisting of the amino acid sequen&EQ ID NO:21.

214. The method of any one of claims 203 to 213, whettlenantibody or antigen
binding fragment thereof comprises a heavy chairakbe region comprising the amino acid
sequence of SEQ ID NO:22 and a light chain variaddgon comprising the amino acid
sequence of SEQ ID NO:23.

215. The method of any one of claims 203 to 214, whetteenADC has the following

structure:

H

ZW"’
b=

o<

NH;

wherein L- represents the antibody or antigen igdiagment thereof and p is from 1 to 10.

216. The method of claim 215, wherein p is from 3 to 5.
217. The method of claim 215 or 216, wherein p is fromo 3.
218. The method of any one of claims 215 to 217, whepamabout 4.

219. The method of any one of claims 215 to 217, whepasmabout 3.8.
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