CLAIMS
WHAT IS CLAIMED IS:

+ 1. An anti-transferrin receptor- antibody comprising a variable heavy chain (VH) region
and a variable light chain (VL) region, wherein the VH region comprises HCDR1 sequence
comprising SEQ ID NO: 1; HCDR2 sequence comprising EINPIX;GRSNYAX,KFQG; (SEQ
ID NO: 88), wherein X;-is selected from N or Q and X»-is selected from Q or E; and HCDR3
sequence comprising SEQ ID NO: 3-, and wherein the VL region comprises LCDR1 sequence
comprising RTSENIYX3NLA (SEQ ID NO: 89), LCDR2 sequence comprising

AXJTNLAX;s (SEQ ID NO: 90), and LCDR3 sequence comprising QHFWGTPLTX (SEQ ID
NO: 91), wherein X3is selected from N or S, X4is selected from A or G, Xsis selected from D
or E, and X¢is present or absent, and if present, is F.

2—2. The anti-transferrin receptor- antib

ody of-elaimt—wheretnthe VHregtoncomprises

ANNIAT [] DR caence coOmD 0o EO 1D
B t -,

3. The-anti-transterrinreceptorantibody-ef- claim 1, wherein the VH region comprises
HCDRI sequence comprising SEQ ID NO: 1, HCDR2 sequence comprising SEQ ID NO: 4, and

HCDR3 sequence comprising SEQ ID NO: 3.

4—3. The anti-transferrin receptor- antibody of-elatm-t—wherein-the VHregioncomprises

a DR eauence-comBriSiRo = D NO- a DR egquence-coms no EO- 1D
H : t -,

5 i efri epto - he- claim 1

wherein the Vi-region comprises LCDR1 sequence RFSENFY-X:NEAcomprising SEQ ID NO:
6, LCDR2 sequence AXsFNEAXs;comprising AATNLAXs (SEQ ID NO: 92), and LCDR3
sequence comprising QHFWGTPLTXe; (SEQ ID NO: 91), wherein Xz-isselectedfromN-o+S;
X4-is-seleetedfromA—or-G;-Xs-is selected from D or E; and Xe-is present or absereeabsent, and
if present, is F.

6—4. The anti-transferrin receptor-_antibody of-any-ene-of-the-elaims claim 1-5, wherein the
VL region comprises LCDR1 sequence comprising SEQ ID NO: 6, LCDR2 sequence

AT A S e O DR S negee O IRICIIOT T ochepein Do e lested o Do
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+o—Fheanti-transterrireceptorantibody-of any-one-of the-elaims—-9, wherein the VH
region comprises HCDR1 sequence comprising SEQ ID NO: 1, HCDR2 sequence

comprising SEQ ID NO: 2; isi =33

e e e e e
=4, and HCDR3 sequence comprising SEQ ID NO: 3; and the VL region comprises
LCDRI1 sequence comprising SEQ IBN-OID NO: 6, LCDR?2 sequence comprising SEQ ID NO:
7, and LCDR3 sequence comprising SEQ ID NO: 8.

+2——6. The anti-transferrin receptor antibody of-any-ene-of-the-elaims claim 1-9, wherein the

VH region comprises ist :

regton-comprises- at least 80%,- 85%,- 90%,- 95%,- 99%, or-_100%- sequence identity to
a sequence selected from SEQ ID NOs: 13-16-

45 —hesatmaederrinreceptorantibodi o banone o Hbheeline L and wherein the
VL region comprises- at least 80%,- 85%,- 90%,- 95%,- 99%, or-_100%-_sequence identity to a

sequence selected from SEQ ID NOs: 18-21.

e 7. The anti-transferrin receptor- antibody of-any-ene-of-the-elatms claim 115, wherein
the anti-transferrin receptor-_antibody comprises a humanized antibody or binding fragment
thereof or a chimeric antibody or binding fragment thereof.

R 8. The anti-transferrin receptor- antibody of-any-ene-ef-the-elaims claim 1-1+6, wherein

the anti-transferrin receptor-_antibody comprises a multi-specific antibody or a binding fragment
thereof.
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+8——9. The anti-transferrin receptor- antibody of-any-ene-ofthe-elaims_claim 1-+7, wherein
the anti-transferrin receptor-antibody-comprises-a-bispecific-antibody-or-binding

t—faﬂsfeﬂ”-m—feeepmr— antlbody comprises an IgG scFv nanobody, B1TE dlabody, DART,
TandAb, scDiabody, scDiabody-CH3, triple body, mini-antibody, minibody, TriBi minibody,
scFv-CH3- KIH, Fab-scFv-Fc KIH, Fab-scFv, scFv-CH-CL-scFv, Fab’, F(ab>ab’)2, F(ab>ab")3,
F(ab")2-scFv2-, scFv, scFv-KIH, Fab-scFv-Fc, tetravalent HCADb, scDiabody-Fc, diabody-Fc,
tandem scFv-Fc, or intrabody.

20——10. The anti-transferrin receptor- antibody of-any-ene-ef-the-elaims claim 149, wherein

the anti-transferrin receptor- antibody comprises at least one of an- [gG1- framework-

transferrinreceptorantibody-comprises, an- IgG2- framework-
SR . Costi ibody-of claim 21 wherein the JeG2.,
an IgG2b framework—is—lg@%b—fmmeweﬂe

&ms%meeep&er—m&bed—yeempﬂses- or an IgG4 framework

24——11. The anti-transferrin receptor- antibody of-any-ene-ef-the-elaims claim 1-23, wherein
the anti-transferrin receptor-_antibody further comprises at least one mutation in the Fc
region=

25. Fhe-anti-transferrinreceptorantibody-of elaim24—wherein, and the at least one mutation

modulates effector function.

26: 12. The anti-transferrin receptor- antibody of- claim 24-ex2511, wherein the atleast-one
mutation-attenuateseffector function comprises attenuation or eliminates-elimination of Fe-y
receptor binding.

27 13. The anti-transferrin receptor- antibody of-any-ene-of-the-elaims24-26 claim 11,
wherein the at least one mutation is at residue position D265, N297, K322, 1.328, or P329,

wherein the residue position is in reference to- IgG1.

28——14. The anti-transferrin receptor- antibody of-any-ene-ef-the-elaims24-27—whereinthe Fe

29. The-anti-transterrireceptorantibody-of any-one-ofthe-claims24-28 claim [ 1, wherein

the Fc region comprises mutations at- .233- and- 1.234, wherein the residues correspond to
position 233 and 234 of SEQ ID NO: 23.

30- 15. The anti-transferrin receptor- antibody of-any-ene-of-the-elaims24-28 claim 11,

wherein the Fc region comprises mutations at D265 and N297.

31 16. The anti- transferrln receptor antibody of cla1m 1, wherem the ant1 transfemn
9 Ay-o h 35 h he-an 3 3 2 -antibody
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comprises a heavy chain (HC) sequence selected from SEQ ID NOs: 23-46 and a light chain
(LC) sequence selected from SEQ ID NOs: 47-50.

el 17. The anti-transferrin receptor- antibody of-any-ene-of the-claims- claim 1-34, wherein
the anti-transferrin receptor-_antibody specifically binds to- human- transferrin receptor- (TfR).

33. 18. An anti-transferrin receptor- antibody conjugate, comprising an-anti-transterrin
pooestormibod ool L 2d pnd v lone - Formula (1):

4 ho ants ncferrin-rece
0 a a
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A-(X'-B),
Formula (I)

wherein,
Locempriiehenab-bmaelorsine natibeds

A comprises the anti-transferrin receptor antibody, wherein the anti-transferrin receptor antibody
comprises a variable heavy chain (VH) region and a variable light chain (VL) region, wherein
the VH region comprises HCDR1 sequence comprising SEQ ID NO: 1; HCDR2 sequence
comprising EINPIX;GRSNYAX,KFQG (SEQ ID NO: 88), wherein X is selected from N or Q
and X, is selected from Q or E; and HCDR3 sequence comprising SEQ ID NO: 3, and wherein
the VL region comprises LCDR1 sequence comprising RTSENIYX3NLA (SEQ ID NO: §89),
LCDR2 sequence comprising AX4TNLAXs (SEQ ID NO: 90), and LCDR3 sequence
comprising QHFWGTPLTX (SEQ ID NO: 91), wherein X3 is selected from N or S, X4is
selected from A or G, Xsis selected from D or E, and X is present or absence, and if present, is
F.

B comprises the-paytoadi—a polynucleic acid molecule;

X!-consists of a bond or linker; and

n is an averaged value selected from 1-12.

52——19. The anti-transferrin receptor- antibody conjugate of- claim SH—wherein-the-payloadis
| leic_acidmolecule.
53 Uhesptimmedersinreeeptornntbodieoninonte o Le i 52 18, wherein the

polynucleic- acid- molecule comprises a passenger strand and a guide strand.

2 20. The anti-transferrin receptor-_antibody conjugate of- claim 5319, wherein the guide
strand comprises at least one modified internucleotide linkage, at least one inverted abasic
moiety, at least one-5- 5'-vinylphosphonate- modified non-natural- nucleotide, or a combination
thereof.

55——21. The anti-transferrin receptor- antibody conjugate of- claim 54--wherein-the-atleast

one- S —vinvdnhosphon e-m fied-non-n N eotide-islo ed 4
v y a atyra d a a H




wherein the polynucleic- acid- molecule further comprises a modification of

a- sugar- moiety at the 2’ position:

5% Uhesptimmsersinreeeptormntbodeoninoanie o leliin 260, and wherein the
modification at the 2'-position is selected from2— 2'-O-methyl,2~ 2'-O-methoxyethyl-2— (2'-
O-MOE),2~ 2'-deoxy,F- 2'-deoxy-2-2'-fluoro,2~ 2'-O-aminopropyl42- (2'-O-AP),2~ 2'-O-
dimethylaminoethyl{2- (2'-O-DMAOE),2~ 2'-O-dimethylaminopropyl-2- (2'-O-DMAP),
F-2'-O-dimethylaminoethyloxyethyl-2~ (2'-O-DMAEOE), or2- 2'-O—N-methylacetamido
2- (2'-O-NMA) modified- nucleotide.

58. 22. The anti-transferrin receptor- antibody conjugate of- claim 5319, wherein the
passenger strand comprises at least 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or
more-_phosphorodiamidate morpholino oligomer-modified non-natural- nucleotides.

00 23. The anti-transferrin receptor- antibody conjugate of-any-ene-ofthe-elatmsS2-
58 c1a1m 19, wherern the-A- X1 is conlugated to the 5' end of the passenger strand is-shorterin

termrnus—or areembrn&&en—thereef—y end of the passenger strand

60——24. The anti-transferrin receptor-_ antrbody conjugate ofweneef—theelarmsé%—

58 claim 18, wherein the pa
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phafm&eeﬂﬁea%emﬂpesmeﬁeﬁebﬁsﬂéqq—whefem—ﬂﬁeb%da%molecule hybrldlzes
to a target sequence of an-atregenea gene, and wherein the polynucleic- acid- molecule

mediates- RNA- interference against the atrogene-thereby-treating-musele-atrophy-in-the-subjeet:

ene.

89—25. The me

97— The-method-of claim-88,-wherein-the-atrogeneof claim 24, the gene comprises an

upregulated gene within the- IGF1-Akt-FoxO- pathway, the-_glucocorticoids-GR
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pathway, the PGC1a-FoxO- pathway, the- TNFa-NExkBNFB pathway, or the- myostatin-

an-, B3 ligase-

a-, Forkhead box transcription

, atrogin-1- gene

(FBX032),- MuRFI1- gene (TRIM63),- FOXO1,- FOXO3,-0+- MSTN-

claims75-77 antibody conj

ugate is administered to a subject.

27. A pharmaceutical composition comprising:
an anti-transferrin receptor antibody of claim 1; and

a pharmaceutically acceptable excipient.
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