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CLAIMS

What is claimed is:

1. An isolated meditope-enabled antibody or fragment thercof, comprising: a
heav¥ chain variable (VII) region and a light chain variable (V1) region, wherein:
e VL region has an amino acid sequence comprising a threonine, serine, or aspartate
at posiliom\0, a residue other than glycine al position 41, and an asparlate or asparagine at

position 85,' cording to Kabat numbering;

the antibody og fragment binds to a meditope, which meditope is a peptide having an
amino acid sequence seljcted from the group consisting of the sequences set forth in SEQ ID
NO: 1, 2, 16-18, 23, 29, 332, 36, 39, 42, 43, 45, 46, 51, 52, 54, or 55, or a cyclic peptide

derived therefrom.

2 The meditope-enablyd antibody or fragment of claim 1, wherein the VH
region has an amino acid sequence coNgprising a serine or proline at position 40 and an
isolencine, tyrosine, methionine, phenylManine, or tryptophan at position 89, according to

Kabat numbering.

3. The meditope-enabled antibody oNJragmenl of claim 1 or 2, wherein the
amino acid sequence of the VL region further compises an isoleucine or leucine at position

10 and isoleucine at position 83, according to Kabat nié¥gbering.

4. The meditope-enabled antibody or fragment 8 any of claims 1-3, wherein the
amino acid sequence of the VL region further comprises a valit or isoleucine at position 9

and a residue other than glutamine at position 100, according to Kabat numbering.
5. The meditope-enabled antibody or fragment of any of cla\ms 1-4, wherein the

amino acid sequence of the VL region has a threonine at position 40, an as

positicn 41, and an aspartate at position 85, according to Kabat numbering.
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6. The antibody or fragment of any of claims 1-5, wherein the amino acid
sequence of the VH region has a serine at position 40 and an isoleucine at position 89,

ccording to Kabat numbering.

7. The antibody or fragment thereof of any of claims 1-6, wherein:

e amino acid sequence of the VL region has a valine or isoleucine at position 9, an
isoleucine Rr leucine at position 10, an arginine at position 39, a threonine at position 40, an
asparagine atRgosition 41, a glycine at position 42, a serine at position 43, an iscleucine at
position 83, an a\partate at position 85, and an alanine at position 100, according to Kabat
nombering; and

the amino acid\sequence of the VH region has a serine at position 40 and an

isoleucine at position 89 Naccording to Kabat numbering.

8. An isolated anXbody or fragment thereof, comprising: a heavy chain variable
(VH) region and a light chain va¥jable (VL) region, wherein:

the VL region has an amind\acid sequence comprising a light chain framework region
(FR) 1 (FR-L1), an FR-1.2, an FR-1.3,\nd an FR-L4 of the light chain sequence set forth in
SEQ ID NO: 71 or SEQ ID NO-: 61, and ¥ least one CDR that is distinct from the CDRs of
the light chain sequence set forth in SEQ 0:71; and

the VH region has an amino acid secju having a heavy chain FR1 (FR-H1), an
FR-H2, an FR-H3, and an FR-H4, of the heavy ¢ sequence set forth in SEQ ID NO: 72 or
SEQ ID NO: 63, and at least one CDR that is distinct pm the CDRs of the heavy chain
sequence set forth in SEQ D NO: 72,

9. The antibedy or fragment of claim 8, wherein:

the at least one CDR that is distinct from the CDRS of the It chain sequence set
forth in SEQ ID NO: 71 includes a CDR of the light chain sequence se\forth in SEQ ID NO:
61; and

the at least one CDR that is distinct from the CDRS of the heavy chaik sequence set
forth in SEQ ID NO: 72 includes a CDR of the heavy chain sequence set forth i
NO: 63.
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10. The antibody or fragment of claim 8, wherein the VL comprises the amino
acid sequence of SEQ ID NO: 76 and the VH comprises the amino acid sequence of SEQ ID
0:77.

11.  Anisolated antibody or fragment thereof, comprising: a heavy chain variable
(VH) reXjon and a light chain variable (VL) region, wherein:

the WL region has an amino acid sequence comprising a light chain framework region
(FR) 1 (FR-LN, an FR-L2, an FR-L3, and an FR-1.4 of the light chain sequence set forth in
SEQ ID NO: 9; 2qd

the VH regidg has an amino acid sequence having a heavy chain FR1 (FR-H1), an
FR-H2, an FR-H3, and\an FR-H4 of the heavy chain sequence set forth in SEQ ID NO: 6.

12, The antibody \r fragment thereof of claim 11, wherein:

the VL region compriseMat least one complementarity determining region (CDR) that
is distinct from the CDRs of the VY sequence set forth in SEQ ID NO: 9; and

the VH region comprises at lewst one CDR that is distinct from the CDRs of the VH
sequence sct forth in SEQ ID NO: 6.

13. The antibody of claim 11, whergin:
the VL region comprises the amino acid sdguence of SEQ ID NO: 73; and
the VH region comprises the amino acid seqdgnce of SEQ ID NO: 74.

14.  Anisolated antibody or fragment thereof, Oymprising: a heavy chain variable
(VH) region and a light chain variable (VL) region, wherein:

the VL region has an amino acid sequence comprising a {ght chain framework region
(FR) 1 (FR-L1), an FR-1.2, an FR-L3, and an FR-L4 of the light chi\jn scquence set forth in
SEQ ID NO: 68.

15.  The antibody or fragment thereof of claim 14, wherein:

the VL region comprises at least one complementarity determining regiyn (CDR) that
is distinct from the CDRs of the light chain sequence set forth in SEQ ID NO: 69;%nd

the VH region compriscs at least one CDR that is distinct from the CDRs of iNe heavy
chain sequence set forth in SEQ ID NO: 70.
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16.  The antibody of claim 14, wherein the VL region comprises the amino acid
sequence of SEQ ID NO: 75.

17.  The antibedy or fragment of any of claims 8-16, wherein the antibody or
fragmdqt binds to a meditope having an amino acid sequence selected from the group
consistin\of the sequences set forth in SEQ ID NO: 1, 2, 16-18, 23, 29, 31, 32, 36, 39, 42,
43, 45, 46, 5\, 52, 54, or 55, or a cyclic peptide derived therefrom.

18.  Thé\antibody or fragment of any of claims 1-7 and 17, wherein the antibody or
fragment binds to theZpeditope with a dissociation constant of less than 10 pM, as

determined by surface plysmon resonance (SPR).

19.  The antibody oNJragment thereof of claim 18, wherein the dissociation

constant is less than 5 uM.

20.  The antibody or fragmemn of claim 19, wherein the dissociation constant is less
than 2 pM.

21.  The antibody or fragment of any & claims 1-7 and 17-20, wherein the :
meditope is a cyclic peptide derived from a peptide ®f the amino acid sequence set forth in
SEQIDNO: 1or2.

22.  Anisolated antibody or fragment thereof, conigrising: a heavy chain variable
{VH) region and a light chain variable (VL) region, wherein:

the antibody binds to a meditope with a dissociation constai¥ of less than 10 pM, as
determined by SPR, wherein the meditope is a cyclic peptide derived tm a peptide having
an amino acid sequence of SEQ ID NO: 1 or 2; and

the antibody does not specifically bind to the epitope of an EGFR thawis specifically

bound by cetuximab.

23.  The antibody or fragment of claim 22, wherein the VL region does not{gntain
a P at position 40, a G at position 41, or a T at position 85, according to Kabat numberin
and the VH region does not contain an N or A at position 40 or a V at position 89, accordin

to Kabat numbering.
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24.  The antibody or fragment thereof of claim 22 or 23, wherein the VL region

does not contain an $ at position 10, a P at position 40, a G at position 41, an F at position 83,

T at position &5, according to Kabal numbering, and the VH region does not conlain an

or fragment competed\for antigen binding with or binds to the same epitope as an antibody or
antibody fragment selecygd from the group consisting of abagovomab, abciximab,
adalintimab, adecatumuma), alemtuzumab, altumomab, altumomab pentetate, anatumomab,
anatumomab matenatox, arcituygomab, atlizumab, basiliximab, bectumomab, ectumomab,
belimumab, benralizumab, bevacidymab, brentuximab, canakinumab, capromab, capromab
pendetide, catumaxomab, certolizumM, clivatuzumab tetraxetan, daclizumab, denosumab,
cculizumab, edrecolomab, efalizumab, elracizumab, ertumaxomab, fanolesomab, Fbta0s,
fontolizumab, gemtuzumab, girentuximab, dolimumab, ibritumomab, igovomab, infliximab,
ipilimumab, labetuzumab, mepolizumab, murolgonab, muromonab-CD3, natalizumab,
necitumumab nimotuzumab, ofatumumab, omalizimab, oregovomab, palivizumab,
panitumumab, ranibizumab, rituximab, satumomab, sylesomab, ibritumomab, ibritumomab
tiuxetan, tocilizumab, tositumomab, trastuzumab, TrbsO'N, ustekinumab, visilizumab,
votumumab, zalutumuimab, brodalumab, anrukinzumab, bapineuzumab, dalotuzumab,
demcizumab, ganitumab, inotuzumab, mavrilimumab, moxetutyomab pasudotox,
rilotumumab, sifalimumab, tanezumab, tralokinumab, tremelimun¥ab, the antibody produced

by the hybridoma 10B5, and urclumab.

27.  'The antibody or fragment thereof of any of claims 1-25, whgein the antibody

or fragment contains at least one complementarity determining region (CDR)Xf an antibody

anatumomab mafenatox, arcitumomab, atlizumab, basiliximab, bectumomab, ectumom
belimumab, benralizumab, bevacizumab, brentuximab, canakinumab, capromab, capromal

pendetide, catamaxomab, certolizumab, clivatuzumab tetraxetan, daclizumab, denosumab,
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eculizumab, edrecolomab, efalizamab, etaraciznmab, ertumaxomab, fanolesomab, Fhta053,
\fontolizumab, gemtuzumab, girentuximab, golimumab, ibritumomab, igovomab, infliximab,
i imumab, labetuzumab, mepolizumab, muromonab, muromonab-CD3, natalizumab,
necilymumab, nimctuzumab, ofatumumab, omalizumab, oregovomab, palivizumab,
panitunlmab, ranibizumab, rituximab, satumomab, sulesomab, ibritumomab, ibritumomab
tiuxetan, togilizumab, tositumomab, Trbs(7, ustekinumab, visilizumab, votumumab,
zalotumumabNprodalumab, anrukinzumab, bapineuzumab, dalotuzumab, demcizumab,
ganitumab, inotu mab, mavrilimumab, moxetumomab pasudotox, rilotumumab,
sifalimumab, tanezuNab, tralokinumab, tremelintumab, the antibody produced by the
hybridoma 10B35, and u¥glumab.

28.  The antibody O fragment of claim 27, wherein the at least one CDR includes a
heavy chain CDR 1, 2, and 3 and\a light chain CDRI1, 2, and 3.

29.  The antibody or fragmeW thereof of any of claims 1-28, wherein the antibody
or fragment specifically binds to an'_antig selected from the group consisting of: CA-125,
glycoprotein (GP) IIb/Ia receptor, TNF-alpRa, CD52, TAG-72, Carcinoembryonic antigen
(CEA), interleukin-6 receptor (IL-6R), IL.-2, intg¢leukin-2 receptor a-chain (CD25), CD22, B-
cell activating factor, interleukin-5 receptor (CD12Xg), VEGF, VEGEF-A, CD30, IL-1beta,
prostate specific membrane antigen (PSMA), CD3, ENCAM, EGF receptor (EGFR), MUCI,
human interleukin-2 receptor, Tac, RANK ligand, CS orxther complement proteins, EpCAM,
CD11a, , alpha-v beta-3 integrin, vitronectin receptor alpha¥ beta 3 integrin, HER?2, neu,
CD3, CD15, CD20, Interferon gamma, CD33, CA-EX, TNF alpha, CTLA-4,
carcinoembryonic antigen, I1.-5, CD3 epsilon, CAM, Alpha-4-intgrin, [gE, IgE Fc region, an
RSV antigen, F (or fusion) protein of respiratory syncytial virus (RSY), TAG-72, NCA-
90(granulocyte cell antigen), IL-6, GD2, GD3, IL-12, TL-23, IL-17, CTAA16.88, T1.13,
interlevkin-1 beta, beta-amyloid, IGF-1 receptor (IGF-1R), delta-like ligan 4 (DLL4), ,

30.  The antibody or fragment thereof of any of claims 1-29, wherein the ant$pody
has a light chain having P8, V9 or 19, I10 or L10, Q38, R39, T40, N41 G42, 5§43, P44, R.
D82, 183, A84, D85, Y86, Y87, G99, A100, G101, T102, K103, L104, E105, R142, S$162,
V163, T164, E165, Q166, D167, S168, and Y173, according to Kabat numbering, and a
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heavy chain having Q6, 9, R38, Q39, 840, P41, G42, K43, G44, L45, $84, D86, T87, A8,
189, Y9(, Y91, W103, G104, Q105, G106, T107, L108, V111, T110, Y147, E150, P151,
592, T173, F174, P175, A176, V177, Y185, 5186, and 1.187, according to Kabat

nunNering.

31! A complex, comprising the antibody of any of claims 1-30 bound to a

meditope.

32 An 1élated meditope, comprising a peptide that binds to a meditope binding
site of a meditope-ena®ed antibody, wherein the peptide is not a peptide of SEQ ID NO: 1 or

2 or cyclic peptide derive¥ therefrom.

33.  The meditope o claim 32, wherein the peptide binds to the meditope binding
site with a dissociation constant ofNgss than 10 pM, as measured by surface plasmon

resonance (SPR).

34.  The meditope of claim 32 or{3, wherein the meditope binding site includes
residues 40, 41, 83, and 85 of the light chain ol\he meditope-enabled antibody, according to
Kabat numbering, and residues 39, 89, 1035, and 188 of the heavy chain of the meditope-

enabled antibody, according to Kabat numbering.

35.  The meditope of any of claims 31-34, wheréin the meditope binds to a
meditope-enabled antibody having:

a light chain comprising an amino acid sequence set forthNn SEQ ID NO: 71 and a
heavy chain comprising an amino acid sequence set forth in SEQ 0 72;

a light chain having an amino acid sequence set forth in SEQ 0O: 9 and a heavy
chain comprising an amino acid sequence set forth in SEQ ID NO: 6; or

a light chain having an amino acid sequence set forth in SEQ ID NO: X8 and a heavy
chain having an amino acid sequence set forth in SEQ ID NO: 70.

36.  The meditope of any of claims 32-35, wherein the peptide is between 5{nd 16

amino acids in length.

37.  The meditope of any of claims 32-36, wherein the peptide has the formula:
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X1-X2-X3-X4-X5-X6-X7-X8-X9-X10-X11-X12 (Formula I)
wherein:

X1 = Cys, Gly, B-alanine, diaminopropionic acid, f-azidoalanine, or null;
X2 =Gln or null;
3 = Phe, Tyr, -B’-diphenyl-Ala, His, Asp, 2-bromo-L-phenylalanine, 3-bromo-L-

ine, or 4-bromo-L-phenylalanine, Asn, Gln, a modified Phe, a hydratable

X8 = Arg, a modified
residue;

X9 = Arg, Ala;

X10 = Leu, Gln, Glu, §-p’-diph

tryptophan, or tyrosine; a hydratable carbckyl-containing residue; or a boronic acid-

, or & hydratable carbonyl or boronic acid-containing

I-Ala; Phe; a non-natural analog of phenylalanine,

containing residue;
X11= Lys; and
X12 = Cys, Gly, 7-aminoheptanoic acid, f3-8anine, diaminopropionic acid,
propargylglycine, isoaspartic acid, or null,
wherein:
the modified Arg has a structure of the formula showXin Figure 34,
the modified Phe is a Phe with one or more halogen incOxporated into the phenyl ring,
and
formula I'is not SEQ IID NO: 1 or SEQ ID NO: 2 or a cyclic p

therefrom.
38.  The meditope of any of claims 32-37, wherein the peptide is a cWlic peptide.

39.  The meditope of claim 38, wherein the cyclization is by disulfide brid

thioether bridge, a lactam linkage, cycloaddition.
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40.  The meditope of claim 38 or 39, wherein the peptide is a peptide of Formula I
and the cyclization is via a linkage between X1 and X12, X1 and X11, X3 and X11, X4 and
11, or X2 and X12.

41.  The meditope of any of claims 37-40, wherein the peptide is a peptide of

Formula\ and the non-natural amino acid is -’-diphenyl-Ala, a branched alkyl, or an

eptide of any of claims 37-40, wherein the peptide is a peptide of
Formula I and each the one or more halogen is an ortho-, meta-, or para-bromo phenyl

substituent.

43.  The peptide of &gy of claims 32-42, wherein the peptide is a peptide having an
amino acid selected from the groly consisting of the sequences set forth in SEQ ID NO: 16-
18, 23, 29, 31, 32, 306, 39, 42, 43, 45M6, 51, 52, 54, or 55, or a cyclic peptide derived

therefrom.

44.  Anisolated meditope, comprisinghe compound of Formula (X):

wherein:

the center marked with “*” is in the “R” or “S” configuration;
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R’ and R are each, independently, H or phenyl, optionally substituted with one, two, or three
substituents independently selected from C;4alkyl, -OH, fluore, chloro, bromo, and iodo;
R’ is:
A) Cysalkyl, optionally subslituled with one or more substiluents selected [rom the
group consisting of oxo, acetal, ketal, -B(CH),, boronic ester, phosphonate ester,
oNho ester, -CO,C;alkyl, -CH=CH-CHOQ, -CH=CH-C(O)C, 4alkyl, -CH=CH-CO,C,.
~qalkW, —CO;H, and —-CONH; group; or
(B) a Ci4alkyl group substituted with:

a) one or two phenyl groups, wherein each phenyl is optionally substituted with one,
two, or thiNe substituents independently selected from -OH, fluoro, chloro, bromo,
and iodo; or

b) a naphthyl, imiddyple, or indole group;

R® is ~Cyalkyl-OH or —C;_;alNy1-SII;
R’ is ~C1alkyl-OH or —C;alkyNSH;
misQ, 1,2, 3,4, 0r5;
R? is:
(a) -OH, -NR*R", -N(RYC(O)R", or -NRR)C(=NRHR*;
wherein;
R*is H;
R®is H or C; salkyl optionally substituted wNg one or more substituents selected from
the group consisting of oxo, acetal, and keta
-B(OH),, -SH, boronic ester, phosphonate ester, orko ester, -CH=CH-CHO, -
CH=CH-C(0)C,4alkyl, -CH=CH-CO,C;4alkyl, X0,H, or-CO,C,4alkyl group;
R°is H, C;galkyl, Csscycloalkyl, branched alkyl, or aryly
RlisHora Cisalkyl, Cosalkenyl, Casalkynyl, Cs.scycloalky, branched alkyl, or aryl
group, cach optionally substituted with one or more substitdents selected from the
group consisting of -N3, -NHs, -OH, -SH, halcgen, oxo, acetalNcetal, -B(OH),,
boronic ester, phosphonale ester, ortho ester, -CH=CH-CHO, -Ch¢CH-C(0)C;.
4alkyl, -CH=CH-CO,C;4aikyl, —-CO,H, and -CO,C;4alkyl group; an
R°is H; -NHR®; or a Ci1zalkyl, Csscycloalkyl, Caqzalkenyl, Cpsalkynyl, oNaryl
group, each optionally substituted with one or more substituents selected figm the
group consisting of -Nj, -NHj3, -OH, -SH, oxo, Cz4acetal, C;_jketal, -B(OH)2,
boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(O)C;.
salkyl, -CH=CH-CQ,C;4alkyl, and -CO;C;4alkyl group; or
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(b) a Cy.1; alkyl substituted with an oxo, acetal, ketal, -B(OH),, boronic ester, -SH, -OH,
phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C4alkyl, -CH=CH-
CO,Cy4alkyl, or -COyCq4alkyl group;

R?X Cialkyl or —C; zalkylene-R¥;
wiNgein R is -CO,H, -CONH;, -CH;NHC(Q)NH,, or ~CH,NHC(=NH)NH,;

ortho ester \CH=CH-CHOQO, -CH=CH-C(0)C,4alkyl, -CH=CH-CO,C;.4alkyl, -CO,C;.
salkyl, -CO;HNand —CONH, group; or
(2) a Cy4alkyl group Mpbstituted with one or two phenyl groups, or one naphthyl,
imidazole, or indole Yroup, wherein each phenyl is optionally substituted with one,
two, or three substituenl independently selected from -OH, fluoro, chloro, bromo,
and iodo;
nisQor1;
pisQorl;
X is Cjgalkylene or C; galkenylene, each caxbpon thereof optionally substituted with -CO,H, -
NH;, or -NHC(O)R?;
wherein one carbon of said alkylene is optionN]ly replaced with -C(O)NH-, a 5-membered
heteroaryl ring, or -S$-S-; and
RY is —Cy4alkyl or -CH(R*CO,H;
wherein R* is -H or —Cj_4alkyl optionally substituteq with —OH, -SH, or -NHj;
or a pharmaceutically acceptable salt thereof,
wherein the compound is not a compound of SEQ ID NO\1 or SEQ ID NO: 2.

45, The meditope of claim 44, wherein m is 0 or 1.

46.  The meditope of claim 44, wherein R? is H or phenyl and R*\ phenyl, 2-
bromophenyl, 3-bromophenyl, or 4-bromophenyl.

47.  The meditope of claim 44, wherein R’ is methyl, ethyl, propyl, isopro
butyl, isobutyl, sec-butyl, or tert-butyl, each optionally substituted with one or more

substituents selected from the group consisting of oxo, -B(QOH),, -CO;H, and
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—CONH,; group, or with one or two phenyl groups each optionally substituted with a

bromo or chloro substituent.

48.  The meditope of claim 44, wherein R® is -OH, -NH,, -N(R)C(O)R®, or
NERN(=NRHR®.

49. The meditope of claim 48, wherein R® is H or methyl, RYis Hor C4alkyl, and
R® is CalkylNor —-NH(C 4alkyl).

50. The 1?‘§ditope of claim 44, wherein R is methyl or ethyl, optionally
substituted with -CQO2IN\-CONH,, -CH;NHC(O)NH,, or -CH,NHC(=NH)NH,.

51.  The meditope\pf claim 44, wherein R is methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, or terkbutyl, each optionally substituted with one or more

substituents seiected from the grody consisting of 0xo, -B(OH),, -CO,H, and —-CONH, group.

52, The meditope of claim 44 wherein -X-NH- is ~Cys-Cys-, -Gly-Gly-,
-C(O)(CHz)s-NH-, -B-Ala-B-Ala-, -C(O)YC(NH,)CH,CH=CHCH,CH(CO,;H)-NH-,
-C(O)CH(NH2)CH;NHC(O)YCH,CH(CO,H)-NH-, -B-Ala-C(O)CH,CH(CO,H)-NH-, or
—C(O)CH(NH2)CH;-triazinyl-CHy-CH(CO,H)-

53. A method for purifying a meditope-enaNed antibody or fragment thereof, or a
cell expressing the meditope-enabled antibody or fragmemy thereof, comprising;

(a) contacting a composition containing the meditopsgenabled antibody, fragment, or
cell with a meditope, under conditions whereby the meditope-e\abled antibody or fragment
binds to the peptide; and

(b) isolating the antibody or fragment or cell,

thereby purifying the antibody, fragment, or cell,

wherein the meditope is a peptide that binds to a meditope binding N\te of the

meditope-enabled antibody.

54.  The method of claim 53, wherein the peptide binds to the meditopeNpinding
site with a dissociation constant of less than 10 pM, as measured by surface plasmon

resonance (SPR).
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55.  The method of claim 53 or 54, wherein the peptide is between 5 and 16 amino

Aids in length.

6.  The method of any of claims 53-55, wherein the peptide is a peptide of

Formula (X):
RS q 0 R’
N 0, _R®
0,C HNJ\rr \_)Lﬁ'kf (T
3]
5O R HN
NH
0 NH
0 o .
R3' R
NH X)
R [N R RY, NH
oY NH; o
LN N n BN
' NH
\fx/N ,
_______ o) 0
wherein:

the center marked with “*” is in the “R” or “S” confMuration;

R*and RY are each, independently, H or phenyl, optionNly substituted with one, two, or three
substituents independently selected from Cjqalkyl, -OB, fluoro, chloro, bromo, and icdo;

R is:

(A) Cy.salkyl, optionally substituted with one or more substitdents selected from the
group consisting of oxo, acetal, ketai, -B(OH),, boronic este phosphonate ester,
ortho ester, -C0O,Cj4alkyl, -CH=CH-CHO, -CH=CH-C(Q)C48kyl, -CH=CH-CO,C,.
atlkyl, -CO,H, and -CONH, group; or

(B) a C,4alkyl group substituted with:

a) one or two phenyl groups, wherein each phenyl is optionally substinitdd with one,
two, or three substituents independently selected from -OH, fluoro, chidsg, bromo,
and iodo; or

b} a naphthyl, imidazole, or indole group;

Rfis —C1.4alkyl-OH or —Cj.4alkyl-SH;
R is —~C14alkyl-OH or —C;4alkyl-SH;

154



WO 2013/055404 PCT/US2012/032938

mis0,1,2,3,4,0or5;
RY is:

(a) -OH, -NRR®, -N(R®)C(O)R", or -N(R9)C(=NRHR";

R™Ng H or Cygalkyl optionally substituted with one or more substituents selected from
th¥, group consisting of oxo, acetal, and ketal,

-B(OH)»\:SH, boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -
CH=CINC(D)Calkyl, -CH=CH-CO,C4alkyl, -CO,H, or -C0,C;4alkyl group;

R® is H, Cysallyl, Cjy.scycloalkyl, branched alkyl, or aryl;

R%is H or a CygaKyl, Ca.salkenyl, Ca.galkynyl, Csscycloalkyl, branched alkyl, or aryl
group, each optiogally substituted with one or more substituents selected from the
group consisting of ¥Ns, -NHj, -OH, -SI1, halogen, oxo, acetal, ketal, -B{OI),,
boronic ester, phosphohate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(O)C;.
qalkyl, -CH=CH-CQ,C;.4Nkyl, -CO-H, and -CO,C;4alkyl group; and

R°is H; -NHR% ora Ci-1zalkyl, Kascycloalkyl, Cozalkenyl, Cosalkynyl, or aryl
group, each optionally substitutdq with one or maore substituents selected from the
group consisting of -Na, -NH3, -OFN-SH, oxo, Cyaacetal, Cy.qketal, -B(OH),,
boronic ester, phosphonate ester, orthdester, -CH=CH-CHO, -CH=CH-C(0)C;.
salkyl, -CH=CH-CO,C;4alkyl, and -CO,¥j4alky! group; or

(b) 2 Cy.12 alkyl substituted with an oxo, acctal, ketdy -B(OH),, boronic ester, -SH, -OH,
phosphonate ester, ortho ester, -CH=CH-CHO, -C _—,ACH—C(O)CMa]kyI, -CH=CH-
CO,Cyalkyl, or -CO,Cy4alkyl group;
R’ is Ci4alkyl or ~Cj,alkylene-R*;
wherein R” is -CO,H, -CONH;, -CH,NHC(O)NH,, or —-CH, NI (=NH)NH;;

R is:

group consisting of oxo, acetal, ketal, -B(OH),, boronic ester, phosplgnate ester,
ortho ester, -CH=CH-CHO, -CH=CH-C(0)C;4alkyl, -CH=CH-CO,C;kyl, -CO,C;.
salkyl, -CO;H, and —-CONH, group; or

(2) a Cy4alkyl group substituted with one or two phenyl groups, or one naphthyl,
imidazole, or indole group, wherein each phenyl is optionally substituted with o
two, or three substituents independently selected from -OH, fluoro, chloro, bromo,

and iodo;
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nisOorl;
pisOorl;
X is Cygalkylene or C,galkenylene, each carbon thereof optionally substituted with -CO,H, -

NH, or -NHC(O)R?;

herein one carbon of said alkylene is optionally replaced with -C(O)NH-, a 5-membered
eteroaryl ring, or -S-S-; and
RY is N\C14alkyl or -CH(R*CO,H;
wher¥in R” is -1 or —C;4alkyl optionally substituted with —QI1, -SI1, or -NIIy;

or a pharmaceuNcally acceptable salt thereof.

57.  The Nethod of any of claims 53-56, wherein the meditope is coupled to a solid
support.

58. The method & any of claims 53-57, wherein the isolation is effected by a
change in pH.

59. A labeled meditope, OQmprising:
a meditope, comprising & peptide that binds to a meditope binding site of a
meditope-enabled antibody; and

a therapeutic or diagnostic ag

60.  The labeled meditope of claim 59, Werein the therapeutic or diagnostic agent
is selected from the group consisting of; a metal chel®gr bound to a metal ion, a small
molecule, a chemotherapeutic agent, a therapeutic antibOyy or functional fragment, a toxin, a
radioisotope, an enzyme, a nuclease, a hormone, an immun®nodulator, an oligonucleotide,
an organic or inorganic nanoparticle, an RNAi molecule, an stqNA, a chelator, a boron
compound, a photoactive agent, a dye, fluorescent or luminescenRgubstance, an enzyme, an

enhancing agent, a radicactive substance, and a chelator.

61. A nwltivalent meditope, comprising two or more meditopdg and one or more
linker, wherein each of the two or more meditopes is a peptide that binds to \meditope

binding site of a meditope-enabled antibody.

62.  The multivalent meditope of claim 61, wherein the two or more m

comprise at least three meditopes.
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63. The multivalent meditope of claim 61 or 62, wherein the one or more linker
Izcludes a peptide, a small chemical scatfold, a biotin-streptavidin, an organic or inorganic
nanxparticle, a polynucleotide sequence, peptide nucleic acid, an organic polymer, or an

immunQglobulin Fe domain.

An isolated meditope-enabled antibody-meditope complex, comprising:
the antibddy or fragment of anyone of claims 1 to 30, bound to a meditope, wherein
the meditope compNges a peptide that binds to a meditope binding site of the antibody or

fragment.

65.  The compleMof claim 64, wherein the peptide binds to the meditope binding
site with a dissociation consta® of less than 10 uM, as measured by surface plasmon

resonance (SPR).

66.  The complex of claim &} or 65, wherein the peptide is between 5 and 16

amino acids in length.

67.  The complex of any of claims 6866, wherein the peptide is a compound of

Formula (X):
O
R
R3
wherein:

the center marked with “*" is in the “R” or “S™ configuration;
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R® and R* are each, independently, H or phenyl, optionally substituted with one, two, or three
‘ substituents independently selected from Cjaalkyl, -OH, fluoro, chloro, bromo, and iodo;
R is:
XA ) Ci.salkyl, optionally substituted with one or more substituents selected {rom the
group consisting of oxo, acetal, ketal, -B(OH),, boronic ester, phosphonate ester,
o ester, -CO,C;_alkyl, -CH=CH-CHO, -CH=CH-C(0)C, salkyl, -CH=CH-CO,C;.
salky, —COyH, and —CONH; group; or
(B) a C;alkyl group substituted with:

a) one or tWp phenyl groups, wherein each phenyl is optionally substituted with one,
two, or th¢e substituents independently selected from -OH, flucro, chloro, bromo,
and iodo; or

b) a naphthyl, imidagole, or indole group;

R® is —C alkyl-OH or —C;_saMyl-STI;

R7 is —C;alkyl-OH or —C1_4alkyNSH;

mis(, 1,2, 3,4,0r5;

R®is:
(a) -OH, -NR°R®, -NR)C(O)R®, or -N\R°)C(=NRHR;
wherein:

R%is H;

R°isHor C,salkyl optionally substituted wiXh one or more substituents selected from
the group consisting of oxo, acetal, and ket

-B(OH),, -SH, boronic ester, phosphonate ester, onégo ester, -CH=CH-CHO, -
CH=CH-C(0)Cj_alkyl, -CH=CH-CO,Cj4alkyl, XCO,H, or-C0O,C4alkyl group;

R®is H, C;salkyl, Cj.scycloalkyl, branched alkyl, or aryly

R%is H or a Cysalkyl, Ca.salkenyl, Ca.salkynyl, Cs.scycloalk¥], branched alkyl, or aryl
group, cach optionally substituted with one or more substitd¢nts selected from the
group consisting of -N3, -NH3, -OH, -SH, halogen, oxo, acetal\xetal, -B(OH),,
boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -CBgCH-C(O)Cy.
4alkyl, -CH=CH-CO,C4alkyl, ~-COzH, and -CO,C;4alkyl group; an¥

R®is H; -NHRY; or a Cy.p;alkyl, Csseycloalkyl, Ca.jzalkenyl, Cy.galkynyl, oxaryl
group, each optionally substituted with one or more substituents selected fiqm the
group consisting of -N3, -NH», -OH, -SH, oxo, Cy4acetal, Cy4ketal, -B(OH),,
boronic ester, phosphonate ester, ortho ester, -CH=CH-CHOQ, -CH=CH-C(O)C;.
salkyl, -CH=CH-CO;C,4alkyl, and -CO»C; 4alkyl group; or
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(b) a C;.12 alkyl substituted with an oxo, acetal, ketal, -B(OH),, boronic ester, -SH, -OH,
phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)Cy4alkyl, -CH=CH-
CO2Cy4alkyl, or -CO,Cq4alkyl group;

RAs Cyaalkyl or —Cqpalkylene-R*;
erein R* is -CO,H, -CONH,, -CH;NHC(O)NH;, or ~-CH,NHC(=NH)NH,;

ortho estex, -CH=CH-CHO, -CH=CH-C(0)C4alkyl, -CH=CH-CO,C,4alkyl, -CO,C;.
salkyl, -CO:N, and ~-CONH; group; or
(2) a Cj4alky! groul substituted with one or two phenyl groups, or one naphthyl,
imidazole, or indok group, wherein each phenyl is optionally substituted with one,
two, or three substitudqts independently selected from -OlH, fluoro, chloro, bromo,
and iodo;
nisOorl;
pisOorl;
X is Cygalkylene or Cy salkenylene, eaciNcarbon thereof optionally substituted with -CO;H, -
NH;, or -NHC(O)R?;
wherein one carbon of said alkylene is optiQnally replaced with -C(O)NH-, a 5-membered
heteroaryl ring, or -S-5-; and
RY is —Cq4alkyl or -CH(R®)CO,H;
wherein R* is —H or —Cy4alkyl optionally substiNted with —OH, -SH, or -NHa;

or a pharmaceutically acceptable salt thereof.

68.  The complex of any of claims 64-67, wherein ti meditope is a multivalent

meditope.

69.  Anisolated antibody-meditope complex, comprising:

a meditope-enabled antibody or fragment thereof bound to a medi¥pe of any of
claims 31-50, the labeled meditope of claim 59 or 60, or the multivalent med{ope of any of
claims 61-63.

70. A pharmaceutical composition, comprising:

the complex of any of claims 64-69; and

159




WO 2013/055404 PCT/US2012/032938

a pharmaceutically acceptable carrier.

71. A method of treatment, comprising administering to a subject the

pharmaceutical composition of claim 70.

A diagnostic method, comprising:
administering to a subject the antibody-meditope complex of any of claims 64-
69; and

(b)

subject.

tecting binding of the antibody-meditope complex to an antigen in the

73. f treatment, comprising: administering to a subject the antibody or

74. A method of treatiyent, comprising: administering to a subject a meditope-
cnabled antibody or fragment theredg and administering to the subject one or more meditope,
wherein the meditope-enabled antibod¥§or fragment and one or more meditope are
administered sequentially or simultaneouXy and the one or more meditope comprises a
peptide that binds to a meditope binding sitNf the meditope-enabled antibody or fragment.

75.  The method of treatment of claim 7\ wherein the meditope-enabled antibody
or fragment comprises: a heavy chain variable (VH) région and a light chain variable (VL)
region, wherein the VL region has an amino acid sequenc comprising a threonine, serine, or
aspartate at position 40, a residue other than glycine at positidg 41, and an aspartate or

asparagine at position 85, according to Kabat numbering.

76.  The method of claim 74 or 75, wherein the meditope-enhpled antibody or
fragment is bound to the one or more meditope, such that administration o
enabled antibody and the one or more meditope comprises administering a co

meditope-enabled antibody and the meditope.

77.  The method of claim 74 or 75, wherein the meditope-enabled antibody is

administered prior to administration of the one or more meditope.
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The method of any of claims 74-77, wherein the peptide is a compound of

X)

wherein:

the center marked with “*” is in th§*“R" or “S” configuration;

R? and R* are each, independently, r phenyl, optionally substituted with one, two, or three
substiluents independently selected Kom Cq4alkyl, -OH, fluoro, chloro, bromo, and iodo;
R’ is:
(A) Cisalkyl, optionally substituted with §e or more substituents selected from the
group consisting of oxo, acetal, ketal, -B\OH),, horonic ester, phosphonate ester,
ortho ester, -CO,Cy.4alkyl, -CH=CH-CHONCH=CH-C(0)C,4alkyl, -CH=CH-CO,(;.
salkyl, -CO;H, and —-CONH; group; or
(B) a Cysalkyl group substituted with:
a) one or two phenyl groups, wherein cach phenyl i\optionally substituted with one,
two, or three substituents independently selected f\gm -OH, fluoro, chloro, bromo,
and iodo; or
b) a naphthyl, imidazole, or indole group;
R® is —C,alkyl-OH or —C, 4alkyl-SH;
R’ is —-C;4alkyl-OH or —C;4alkyl-SH;
mis0, 1,2,3,4,or5;

R¥is:
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(a) -OH, -NR'R®, -N(R)C(O)R®, or -N(R)C(=NRHR";
wherein:

Ris H:

R® is H or C; salkyl optionally substituted with one or more substituents selected from
the group consisting of oxo, acetal, and ketal,

(OH),, -SH, boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -
H=CH-C(0)C,alkyl, -CH=CH-CO,C;salkyl, -CO,H, or -CO,C;alky] group;

R®is N, Cy.salkyl, Csgcycloalkyl, branched alkyl, or aryl;

R%is H & a Cysalkyl, Cysalkenyl, Co.salkynyl, Ca.scycloalkyl, branched alkyl, or aryl
group, dach optionally substituted with one or more substituents selected from the
group con¥sting of -Nai, -NH,, -OH, -SH, halogen, oxo, acetal, ketal, -B(OH);,
boronic eéter, hosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C.
alkyl, -CH=CINCO,Cj4alkyl, -CO-H, and -C0»C;.4alkyl group; and

R¢is H; -NHRY; or a (\_12alky}, Csscycloalkyl, Cy.ypalkenyl, Cs galkynyl, or aryl
group, each optionall\substituted with one or more substituents selected from the
group consisting of -N3, \NHz, -OH, -SH, oxo, Cz4acetal, Couketal, -B(O)a,,
boronic ester, phosphonate\ster, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C;.
4alkyl, -CH=CH-CO,C;4alkyMand -C0O;C,4alkyl group; or

(b} a Cy2 alkyl substituted with an oxo, Ycetal, ketal, -B(OH),, boronic ester, -SH, -OH,
phosphonate ester, ortho ester, -CH=CIXCHO, -CH=CH-C(0)C, 4alkyl, -CH=CH-
CO,Cy4alkyl, or ~CO;Cy4alkyl group;

R’ is Cy4alkyl or —-C; zalkylene-R™;
wherein R* is -CO,H, -CONH,, -CH,NHC(O)NH,,\r ~-CH;NHC(=NH)NH,;
R is:

(1) a Cy_salkyl optionally substituted with one or more suMgtituents selected from the
group consisting of oxo, acetal, ketal, -B(OH),, boronic §gter, phosphonate ester,
ortho ester, -CII=CH-CHO, -CH=CH-C(Q)C, 4alkyi, -CH=XH-CO,C;4alkyl, -CO,C;.
salkyl, -CO-H, and -CONH, group; or

(2) a Cygalkyl group substituted with one or two phenyl groups, or o\g naphthyl,
imidazole, or indole group, wherein each phenyl is optionally substNated with one,
two, or three substituents independently selected from -OH, fluoro, chigro, bromo,
and iodo;

nisQor 1;

pisOorl;
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X is Cysalkylene or C; galkenylene, each carbon thereof optionally substituted with -CO,H, -
NH;, or -NHC(O)RY;
wherein one carbon of said alkylene is optionally replaced with -C(O)NH-, a 5-membered
heteroaryl ring, or -S-S-; and
RY is —C; 4alkyl or -CH(R*CO,H;
wherein R® is -H or —C;_4alkyl optionally substituted with ~OH, -SH, or —-NHj;

or a phaNpaccutically acceptable salt thereof.

79. \, The method of claim 73, wherein the antibody or fragment thereof is bound to
one or more mgitope, wherein the one or more meditope comprises a peptide of Formula

(X):

RS y © R’
3
HO,C HN*WN\;)LHJYO( X
RS HN
e
NH
o) NH
0 o .
RE R
NH X
R b G5 RY, _NH
0”7 Y H, 5
HN n HN

: NH
\t\x/ N . 2
....... p 0]

the center marked with “*” is in the “R” or “S” configulgtion;

wherein:

R? and R* are each, independently, H or phenyl, optionally\ubstituted with one, two, or three
substituents independently sclected from Ci4alkyl, -OH, fldzro, chloro, bromo, and iodo;
R’ is:

(A) Cysalkyl, optionally substituted with one or more substituents ¢lected from the
group consisting of oxo, acetal, ketal, -B(OH),, boronic ester, phosghonate ester,
ortho ester, -C(»Cy4alkyl, -CH=CH-CHO, -CH=CH-C(0)C; 4alkyl, -NH=CH-CO»C;.
salkyl, ~CO;H, and ~CONH; group; or

(B) a Cj4alkyl group substituted with:
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a) one or two phenyl groups, wherein each phenyl is optionally substituted with one,
two, or three substituents independently selected from -OH, fluoro, chloro, bromo,
and iodo; or

b) a naphthyl, imidazole, or indole group;

\—C14alkyl-OH or —-C,;_salkyl-SH;

(a) -OH, -NR°R®, -N(R9)C(O)R®, or -N(R®)C(=NRHR;

wherein:

R%is H, C,galkyl, CsscycNalkyl, branched alkyl, or aryl;
R%is H or a C galkyl, Cy.alnyl, Csalkynyl, Cagcycloalkyl, branched alkyl, or aryl
ted with one or more substituents selected from the
OH, -SH, halogen, oxo, acetal, ketal, -B(OH),,
tho ester, -CH=CH-CHO, -CH=CH-C(0)C,.

, and -CO,Cy_4alkyl group; and

group, each optionally subs
group consisting of -N3, -NHo,
boronic ester, phosphonate ester,
qalkyl, -CH=CH-CO,C;4alkyl, -C
R®is H; -NHR% or a Cy.1zalkyl, Csscycloddkyl, Ca-1palkenyl, C, galkynyl, or aryl
or more substituents selected from the
.‘Cz_a,acetal, Cyyketal, -B(OH),,
=CH-CHO, -CH=CH-C(O)C,.

Toup; or

group, each optionally substituted with o
group consisting of -Nj, -NH,, -OH, -SH, o
boronic ester, phosphonate ester, ortho ester, -
salkyl, -CH=CH-C0,C;4alkyl, and -C0O,C;4alky
(b) a Cy.12 alkyl substituted with an oxo, acetal, ketal, -B(O
phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-(NQ)Cjalkyl, -CH=CH-
CO2C4alkyl, or -CO,Cy4alkyl group;

R’ is Ciaalkyl or —Cj,alkylene-R™;
wherein R* is -CO,H, -CONH;, -CH,NHC(O)NH,, or ~-CHoNHC(=N

R is:

(1) a Cy_salkyl optionally substituted with one or more substituents selected

, boronic ester, -SH, -OH,

group consisting of oxo, acetal, ketal, -B(OH)», boronic ester, phosphonate
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ortho ester, -CH=CH-CHO, -CH=CH-C(0)C,4alkyl, -CH=CH-CO0,C, salkyl, -CO»C;_
aalkyl, -CO,H, and —-CONHj; group; or
(2) a Cy4alkyl group substituted with cne or two phenyl groups, or one naphthyl,
imidazcle, or indole group, wherein each phenyl is optionally substituted with one,

0, or three substituents independently selected from -OH, fluoro, chloro, bromo,

nisOorl;

pisOorli;

wherein R* is -H or —C;_4al ¥yl optionally substituted with —OH, -SH, or -NHy;

or a pharmaceutically acceptable salt thereof.

30. The method of claim 73\further comprising then administering to the
subject one or more meditope, wherein the one o

Formula (X):

nore meditope comprises a peptide of

RS y © R7
N 8
0 RS
\,/ko HN

wherein:

the center marked with “*” is in the “R” or “S” configuration;
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R® and R* are each, independently, H or phenyl, optionally substituted with one, two, or three
substituents independently selected from Cq4alkyl, -OH, fluoro, chloro, brome, and iodo;

 is:

) Cy.salkyl, optionally substituted with one or more substituents selecled [rom the

oup consisting of oxo, acetal, ketal, -B(OH),, boronic ester, phosphonate ester,

orto ester, -CO,Cy4alkyl, -CH=CH-CHO, -CH=CH-C(0)C_4alkyl, -CH=CH-CO,C,.

RSis ~C14alkyl-OH or —Cy.4alkX]-SIH;
R’ is ~C;4alkyl-OH or —Cj.alkyl-\
mis 0, 1,2, 3,4, or5;
Riis:
(a) -OH, -NR°R®, -N(R9)C(O)R®, or -N
wherein:

R*is H;

YC(=NRYRS;

R” is H or C; salkyl optionally substituted wit one or more substituents selected from
the group consisting of 0xo, acetal, and keta
ester, -CH=CH-CHO, -

+H, or -C0,C;4alkyl group;

-B(OH),, -SH, boronic ester, phosphonate ester, ort
CH=CH-C(0)C,4alkyl, -CH=CH-CO,C;_4alkyl, —
R’ is H, Cysalkyl, Cs scycloalkyl, branched alkyl, or aryl;
RiisHora C,salkyl, Cysalkenyl, Cysalkynyl, Cs.gcycloalkyy, branched alkyl, or aryl
group, cach optionally substituted with one or more substitudgts selected from the
group consisting of -Nsi, -NHj, -OH, -SH, halogen, oxo, acetal,
boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -C

group consisting of -Na, -NHj, -OH, -SH, oxo, Ca4acetal, C;_sketal, -B(OH)3,
boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0O)C;.
qalkyl, -CH=CH-CO0,C,4alkyl, and -CO,C;4alkyl group; or
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(b) a Cy.52 alkyl substituted with an oxo, acetal, ketal, -B(OH),, boronic ester, -SH, -OH,
phosphonate ester, ortho ester, -CH=CH-CHQO, -CH=CH-C(Q)C;4alkyl, -CH=CH-
CO2Cy4alkyl, or -CO2C14alkyl group;

RN\g Ci.alkyl or —Cy.palkylene-R*;
erein R* is -CQ;H, -CONH,, -CH,NHC(O)NH,, or ~-CH,NHC(=NH)}NH;;

ortho estey -CH=CH-CHOQ, -CH=CH-C(0)C;4alkyl, -CH=CH-~CO,C;4alkyl, -C0O.C;.
aalkyl, -CO,N, and -CONH}> group; or
(2) a Cyalkyl grouk substituted with one or two pheny! groups, or one naphthyl,
imidazole, or indoR, group, wherein each phenyl is optionally substituted with one,
two, or three substitudpts independently selected from -OH, fluoro, chioro, bromo,
and iodo;
nisQor 1;
pisOor 1;
X is Cygalkylene or Cygalkenylene, eact\garbon thereof optionally substituted with -CO,H, -
NH,, or -NHC(O)RY;
wherein one carbon of said alkylene is optignally replaced with -C(O)NH-, a 5-membered
heteroaryl ring, or -S-S-; and
RY is —Cj4alkyl or -CH(R®)COQ,H;
wherein R*is - or —C;4alkyl optionally substiated with —OH, -SH, or -NHj;

or a pharmaceutically acceptable salt thereof.

81. The method of any of claims 74-80, wherein the \ne or more meditope

comprises a multivalent meditope.

82.  The method of any of claims 74-81, wherein the one or ni§re meditope is

coupled to a therapeutic agent.

83.  The method of claim 82, wherein the therapeutic agent is selected Ygom the
group consisting of: drugs, chemotherapeutic agents, therapeutic antibodies, toxins,
radicisctopes, enzymes, chelators, boron compounds, photoactive agents, dyes, metals,

alloys, and nanoparticles.
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84. A diagnostic method, comprising:
(a) administering to a subject the antibody or fragment thereof of any of claims 1
(o 3% and

detecting binding of the antibody or fragment to an antigen in the subject.

85. diagnostic method, comprising: administering to a subject a meditope-
enabled antibody'Qr fragment thereof and one or more meditope and detecting binding of the
antibody or fragmendjo an antigen in the subject, wherein:

the meditope-enaled antibody or fragment and one or more meditope are
adniinistered sequentially dg simultaneously; and

the one or more meditoge comprises a peptide that binds to a meditope binding site of

the meditope-enabled antibody or\{ragment.

86.  The diagnostic method &f claim 85, wherein the meditope-enabled antibody or
fragment comprises: a heavy chain variabl (VH) region and a light chain variable (VL)
region, wherein the VL region has an amino A¢id sequence comprising a threonine, serine, or
aspartate at position 40, a residue other than glydne at position 41, and an aspartate or

asparagine at position 85, according to Kabat numbyging.

87.  The method of claim 85 or 86, wherein theYgeditope-enabled antibody or
fragment is bound to the one or more meditope, such that adignistration of the meditope-
enabled antibody and the one or more meditope comprises admiyjstering a complex of the

meditope-enabled antibody and the meditope.

88.  The method of claim 85 or 86, wherein the meditope-enaWed antibody is

administered prior to administration of the one or more meditope.

89.  The method of any of claims 85-88, wherein the peptide is a compgund of
Formula (X):
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)

wherein:

the center marked with “*” is Iy the “R” or “S” configuration;

R? and R* are each, independently, H or phenyl, optionally substituted with one, two, or three
substituents independently selec’kd from Cia4alkyl, -OH, fluore, chloro, brome, and iodo;
R’ is:
(A) Cigalkyl, optionally substituted wih one or more substituents selected from the
group consisting of oxo, acetal, ketal,
ortho ester, -CO;Cy4alkyl, -CH=CH-C
salkyl, -CO,H, and —-CONH; group; or

(B) a Cy4alkyl group substituted with:

{OH),, boronic ester, phosphonate ester,
. -CH=CH-C(0)C;4alkyl, -CH=CH-CO,C;.

a) one or two phenyl groups, wherein each phenyNs optionally substituted with one,
two, or three substituents independently selected Yyom -OH, fluoro, chloro, bromo,
and iodo; or
b) a naphthyl, imidazole, or indole group;
R® is ~Cyalkyl-OH or —C; 4alkyl-SH;
R’ is —C;4alkyl-OH or -C; qalkyl-SH;
mis0, 1,2, 3,4, or5;
RYis:
(a) -OH, -NR°R®, -N(R)C(O)R®, or -N(R9)C(=NRHR%;
wherein:
R*isH;
RPisHor Cjsalkyl optionally substituted with one or more substituents selected fr

the group consisting of oxo, acetal, and ketal,
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-B(OH),, -SH, boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -
CH=CH-C(0)C,.4alkyl, -CH=CH-CO,C;4alkyl, -CO;H, or -CQO,Cj4alkyl group;

R®is H, Cysalkyl, Csscycloalkyl, branched alkyl, or aryl;

RiisHora Cisalkyl, Casalkenyl, Cssalkynyl, Cs.scycloalkyl, branched alkyl, or aryl
group, each optionally substituted with one or more substituents selected from the

oup consisting of -N, -NH,, -OH, -SH, halogen, oxo, acetal, ketal, -B(OH)s,

group, each opionally substituted with one or more substituents selected from the
group Consiéﬁng -N3, -NHo, -OH, -SH, oxo, Cy4acetal, Cy.4ketal, -B(OH)a,,
boronic ester, phosphonate ester, ortho ester, -CH=CH-CHQ, -CH=CH-C(0)C;.
salkyl, -CH=CI-CO,C\alkyl, and -CQO,C;4alkyl group; or

(b) a Cy.17 alkyl substituted with al\pxo, acetal, ketal, -B(OH),, boronic ester, -SH, -OH,
phosphonate ester, ortho ester, -CN=CH-CHO, -CH=CH-C(O)C;4alkyl, -CH=CH-
CO:Cyaalkyl, or -CO,C4alkyl group)

R’ is C)alkyl or —C)palkylene-R*;
wherein R* is -CO,H, -CONH3, -CH,NHC(O)N¥Y);, or -CH,NHC(=NH)NH;;
RY is:

(1) a Cqgalkyl optionally substitated with one or more Substituents selected from the
group consisting of oxo, acetal, ketal, -B(OH),, boronis_ester, phosphonate ester,
ortho ester, -CH=CH-CHO, -CH=CH-C(0)C,;4alky], -CAgCH-CO,C;4alkyl, -CO,C;.
salkyl, -CO,H, and -CONH, group; or

(2) a Cy4alkyl group substituted with one or two phenyl groups, or dge naphthyl,
imidazole, or indole group, wherein each phenyl is optionally subsiNated with one,
two, or three substituents independently selected from -OH, fluoro, chro, bromo,
and iodo;

nisQorl;
pisOor1;
X is Cygalkylene or Caogalkenylene, each carbon thereof optionally substituted with -CO,H

NH;, or -NHC(O)R?;

wherein one carbon of said alkylene is optionally replaced with -C(Q)NH-, a 5-membered
heteroaryl ring, or -S-8-; and

RY is —Cy4alkyl or -CH(R*CO,H,;
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wherein R* is -H or —C;_alkyl optionally substituted with ~QH, -SH, or -NH,;

or a pharmaceutically acceptable salt thereof,

90.  The method of claim 84, wherein the antibody or fragment is bound to one or

more Neditope, wherein the one or more the meditope comprises a peptide of Formula (X):

NH
o\/LRg
RY% _NH A
0

wherein:

the center marked with “*” is in the “R” or “S” %pnfiguration;

R? and R* are each, independently, H or phenyl, op\ionally substituted with one, two, or three
substituents independently selected from Cy_alky

R is:

-OH, flaoro, chioro, bromo, and iodo;
{A) Cy.salkyl, optionally substituted with one or more silfgstituents selected from the
group consisting of oxo, acetal, ketal, -B(OH);, boronic\ester, phosphonate ester,
ortho ester, -CO,C;4alkyl, -CH=CH-CHO, —CI—I=CH-C(O 148lkyl, -CH=CH-CO,C;.
qalkyl, -CO»H, and —-CONH,; group; or
(B) a Cy4alky! group substituted with:

a) one or two phenyl groups, wherein each phenyl is optionally subNjtuted with one,
two, or three substituents independently selected from -OH, fluoro,X¢hloro, bromo,
and iodo; or

b) a naphthyl, imidazole, or indole group;

R® is ~C14alkyl-OH or —Cy4alkyl-SH;
R’ is ~C4alkyl-OH or —C_4alkyl-SH;

misQ, 1,2,3,4,0r5;
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Ris:

(a) -OH, -NR'R®, -N(R*)C(O)R", or -N(R)C(=NRHR";

wherein:

R*is H;

R" is H or Cy.galkyl optionally substituted with one or more substituents selected from

the group consisting of oxo, acetal, and ketal,

Ris H, C;
RisHora
group, each oRtionally substituted with one or more substituents selected from the
f -N3, -NHa,, -OH, -SH, halogen, oxo, acetal, ketal, -B(OH),,
boronic ester, phosponate ester, ortho ester, -CIH=CI-CIIO, -CH=CH-C(0O)C;.
salkyl, -CH=CH-CO,ygalkyl, —CO-lI1, and -CO,C)_4alkyl group; and
R¢is H; -NHR®: or a Cy.1.alk¥, Ciscycloalkyl, Cayzalkenyl, C;salkynyl, or aryl
group, each optionally substdted with one or more substituents selected from the
group consisting of -Nj, -NHj, H, -SH, oxo, Cy4acetal, Cyyketal, -B(OH);,
boronic ester, phosphonate ester, oNho ester, -CH=CH-CHO, -CH=CH-C(O)C;.
satkyl, -CH=CH-CQ,C4alkyl, and -
(b) a Cy,1z alkyl substituted with an oxo, acetal,

alkyl, C;scycloalkyl, branched alkyl, or aryl;
alkyl, Ca.salkenyl, Cysalkynyl, Csscycloalkyl, branched alkyl, or aryl

group consistin

2Ci4alkyl group; or
ial, -B{(OH),, boronic ester, -SH, -OH,
phosphonate ester, ortho ester, -CH=CH-CHO, 3 H=CH-C(0)C;4alkyl, -CH=CH-
CO,Ch4alkyl, or -CO,C14alkyl group;
R? is Cyalkyl or —C; alkylene-R%;
wherein R* is -CO,H, -CONH,, -CH,NHC(O)NH;, or -CH,

RYis:

C(=NH)NH,;

two, or three substituents independently selected from -OH, fluoro, chloro, bromo}
and iodo;

nisQorl;
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pisQorl;

X is Cysalkylene or Cygalkenylene, each carbon thereof optionally substituted with -CO5I, -
NH;, or -NHC(O)RY;

wherein one carbon of said alkylene is optionally replaced with -C(Q)NH-, a 5-membered
heteroaryl ring, or -5-S-; and

RY isN-Cy 4alkyl or -CH(R®CO,H;

in R* is —H or —C;.4alkyl optionally substituted with —OH, -SH, or -NHa;

or a pharmacetically acceptable salt thereof.

91.  The nixthod of claim 84, further comprising a step (¢} of administering to the

subject one or more med§jope, wherein the one or more meditope comprises a peptide of

Formula (X):
0
"
R (X)
R 3
wherein:

the center marked with “*” is in the “R” or “S” configuration;
R? and R” are each, independently, H or phenyl, optionally substituted \ith one, two, or three
substituents independently selected from C;.4alkyl, -OH, fluoro, chlordybromo, and iodo;

R’is:

salkyl, -CO,H, and —CONL,; group; or
(B) a Calkyl group substituted with:
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a) one or two phenyl groups, wherein each pheny! is optionally substituted with one,
two, or three substituents independently selected from -OH, fluoro, chloro, bromo,
and iodo; or

b) a naphihyl, imidazole, or indole group;

R® is XC1alkyl-OH or —C,_alkyl-SH;

R7 is <C \alkyl-OH or —C; satkyl-SH;

mis0, 1,2, 4, 0r3;

R%is:
(a) -OH, -NR’N’, -N(RY)C(O)R", or -N(R9)C(=NRHR"
wherein:

R'is H;

R" is H or C) salkyl ptionally substituted with one or more substituents selected from
the group consistindof oxo, acetal, and ketal,

-B(OH},, -SH, boronic estdy, phosphonate ester, ortho ester, -CH=CH-CHO, -
CH=CH-C(0)Ci4alkyl, -§H=CH-C0:Cyalkyl, —-CO,H, or -CO,C;4alkyl group;

R®is H, C;salkyl, Csscycloalky\branched alkyl, or aryl;

R%is H or a Cygalkyl, Casalkenyl, 8 galkynyl, Cygcycloalkyl, branched alkyl, or aryl
group, each optionally substituted With one or more substituents selected from the
group consisting of -N3, -NH,, -OH, , halogen, oxo, acetal, ketal, -B(OII),,
boronic ester, phosphonate ester, ortho eXer, -CH=CH-CHO, -CH=CH-C(0)C;.
salkyl, -CH=CH-C(0,C,4alkyl, -CO;H, and\CO,C;_4alky] group; and

R®is H; -NHR"; or a Cy.jsalkyl, Csscycloalkyl, C\ealkenyl, Czsalkynyl, or aryl
group, each optionally substituted with one or mol substituents selected from the
group consisting of -N3, -NH,, -OH, -SH, 0x0, C, sadval, C, jketal, -B(OH),,
boronic ester, phosphonate ester, ortho ester, -CH=CH-QHO, -CH=CH-C(0)C;.
salkyl, -CH=CH-CO,C,;4alkyl, and -CO,C,4alkyl group; o ,

(b) & Cy.12 alkyl substituted with an oxo, acetal, ketal, -B{OH),, boronN ester, -SH, -OH,

phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C{0)C, 4

CO,Cy4alkyl, or -CO,Cy4alkyl group;

R’is Ciqalkyl or —C.zalkylene-R™;
wherein R” is -CO,H, -CONH,, -CH,NHC(O)NH,, or -CH,NHC(=NH)NH;
R is:
(1) a Cy.galkyl optionally substituted with one or more substituents selected from the

group consisting of oxo, acetal, ketal, -B(OH),, boronic ester, phosphonate ester,
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ortho ester, -CH=CH-CHO, -CH=CH-C(0O)C;4alkyl, -CH=CH-CO;C;4alkyl, -CO,C;.
salkyl, -CO;H, and ~-CONH, group; or
(2) a C4alky! group substituted with one or two phenyl groups, or one naphthyl,
imidazole, or indole group, wherein each phenyl is optionally substituted with one,
0, o three substituents independently selected from -OH, fluoro, chloro, bromo,
andyjiodo;
nisQorl;
pisOorl;
X is Cysalkylene oNC» salkenylene, each carbon thereof optionally substituted with -CO,H, -
NH,, or -NHC(O)
wherein one carbon oNgaid alkylene is optionally replaced with -C(O)NH-, a 5-membered
heteroaryl ring, or -S%§-; and
RY is —C; 4alkyl or —CII(R*R0-1IT;
wherein R*is —-H or —C 4 1 optionally substituted with —OH, -SH, or -NHy;

or a pharmaceutically acceptable salt §ereof.

92, The method of any of claini\85-91, wherein the one or more meditope is a
multivalent medilope.

93.  The method of any of claims 85-92,\vherein the meditope is coupled to a

diagnostic agent.

94.  'The method of claim 93, wherein the diagnosyjc agent is an imaging agent.

95.  The method of claim 94, wherein the imaging agen\s selected from the group
consisting of: fluorescent substances, luminescent substances, dyes, iNdicators, and
radicaclive subslances.

96.  The method of claim 95, wherein the imaging agent is DOTA.

97. A method of generating a meditope-enabled antibody or fragment thelof,

comprising:
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effecting one or more amino acid substitutions in a template antibody or fragment

thereof, the substitutions including a substitution at position 40, 41, or 85 of the VL region, or
osition 4{) or pesition 89 of the VH region, according 10 Kabat numbering,

thereby generating a medilope-enabled antibody or [ragment thereof which binds to a
\ope that is a peptide having an amino acid sequence selected from the group consisting
of the ;xquences set forth in SEQ ID NO: 1, 2, 16-18, 23, 29, 31, 32, 36, 39, 42, 43, 45, 46,
51, 52, 54\and 55, or a cyelic peptide derived therefrom.
98.

selected from the youp consisting of: abagovomab, abciximab, adalinwumab, adecatumumab,

e method of claim 97, wherein the template antibody or fragment thereof is
alemtuzumab, altumdgab, altumomab pentetate, anatumomab, anatumomab mafenatox,
arcitumomab, atlizumaty basiliximab, bectumomab, ectumomab, belimumab, benralizumab,
bevacizumab, brentuximati canakinumab, capromab, capromab pendetide, catumaxomab,
certolizamab, clivatuzumab t&raxetan, daclizumab, denosumab, eculizumab, edrecolomab,
efalizumab, etaracizomab, ertun¥xomab, fanolesomab, Fbta03, fontolizumab, gemtuzamab,
girentuximab, golimumab, ibritumdmab, igovomab, infliximab, ipilimumab, labetuzumab,
mepolizurnab, muromonab, muromongb-CD3, natalizumab, necitumumab, nimotuzumab,
ofaturmumab, cmalizumab, oregovomabNpalivizumab, panitumumab, ranibizumab, rituximab,
satumomab, sulesomab, ibritumomab, ibrithmomab tiuxetan, tocilizumab, tositumomab,
trastuzumab, Trbs(7, ustekinumab, visilizumay, votumumab, zalutumumab, brodalumab
anrukinzumab, bapincuzumab, dalotuzumab, demgizumab, ganitumab, inotuzumab,
mavrilimumab, moxetumomab pasudotox, rilotumukgab, sifalimumab, tanezumab,
tralokinumab, tremelimumab, ureluniab, B6H12.2, and\the antibody produced by the

hybridoma 10B3.

99.  The method of claim 97 or 98, wherein the medXppe-enabled antibody binds

to the meditope with a dissociation constant of less than 10 pM, a\measured by SPR.

100. The method of claim 99, wherein the dissociation constdgt is less than 5 pM.

101.  The method of claim 100, wherein the dissociation constant isNess than 2 uM.

102.  'The method of any of claims 97-101, wherein the meditope is a pepNde of the
amino acid sequence set forth in SEQ ID NO: 1 or 2 or cyclic peptide derived therefr
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103. The method of any of claims 97-102, wherein each of the one or more amino
cid substitutions is at a position selected from the group consisting of: position 8, 9, 10, 38,
INA40, 41 42, 43, 44, 45, 82, 83, 84, 85, 86, 87, 99, 100, 101, 102, 103, 104, 105, 142, 162,
163,\64, 165, 166, 167, 168, and 173 of the light chain, or 6, 9, 38, 39, 40, 41, 42, 43, 44, 45,
84, 86, ¥/, 88, 89, 90, 91, 103, 104, 105, 106, 107, 108, 109, 110, 147, 150, 151, 152, 173,
174, 175, N6, 177, 185, 186, and 187 of the hecavy chain, according to Kabat numbering.

104,  'I'ke method of claim 103, wherein the meditope-enabled antibody contains a
light chain having B, V9 or I9, 110 or L10, Q38, R39, T40, N41 G42, S43, P44, R45, D82,
83, A84, D85, Y86, W37, G99, A100, G101, T102, K103, [.104, E105, R142, S162, V163,
T164, E165, Q166, D16/A\S168, and Y173, according to Kabat numbering and a heavy chain
having Q6, P9, R38, Q39, SN0, P41, G42, K43, G44, 145, S84, D86, T87, A88, 189, Y90,
Y91, W103, G104, Q105, G108 T107, L10g, V111, T110, Y147, E150, P151, V152, T173,
F174, P175, A176, V177, Y185, W36, and L187, according to Kabat numbering.

105. A polynucleotide, compiiging a nucleotide sequence encoding the antibody or

fragment thereof of any of claims 1 to 30.

106. A vector, comprising the polynuckotide of claim 105.

107. A library, comprising the vector of claiy 106.

108. A screening method, comprising:

(a) expressing antibodies or fragments thereof from\the library of claim 107;

(b)  sclecting an antibody or fragment thereof from amd\g the expressed
antibodies or fragments.

109. The screening method of claim 108, wherein the selection izbased on a

binding affinity, pH tolerance, pH dependence, toxicity, PK, or PD of the selégted antibody

or fragment thereof.
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[10. The method of claim 108 or 109, wherein the selection is effected by
contacting the antibodies or fragments thereof with a meditope and detecting binding of one

or more of the antibodies or fragments thereto.

111. A method of selecting a meditope analog or meditope variant, comprising:
(a) combining a meditope and a meditope-enabled antibody or fragment thereof,
whereBy the meditope non-covalently binds to the antibody or fragment thereof; and
adding a candidate meditope variant or analog; and

(c) measuring displacement of the meditope by the candidate meditope variant or

112, A methqd for modifying a meditope, comprising:

effecting one or Mpre amino acid substitutions, insertions, or deletions, to a peptide
having the sequence set fort in any of SEQ ID NOs: 1, 2, 16-18, 23, 29, 31, 32, 36, 39, 42,
43, 45, 46, 51, 52, 54, and 55,N\pr cyclic peptide derived therefrom, thereby altering the pH-
dependence of the binding affinily of the peptide for an antibody or fragment of any of claims
1-30.

113. The method of claim 112\wherein the method decreases the binding affinity

of the peptide for the antibody or fragment Yt a lysosomal pH level.

114. The method of claim 112 or 113, Wherein the method increases the binding

affinity in a hypoxic environment.

115. A method for modifying a meditope-enatNed antibody, comprising: effecting
one or more modificaitons at position 8, 9, 10, 38, 39, 40, 4] 42, 43, 44, 45, 82, 83, 84, 85,
86, 87, 99, 100, 101, 102, 103, 104, 105, 142, 162, 163, 164, Xp5, 166, 167, 168, and/or 173
of the light chain, or 6, 9, 38, 39, 40, 41, 42, 43, 44, 45, 84, 86, X, 88, 89, 90, 91, 103, 104,
105, 106, 107, 108, 109, 110, 147, 150, 151, 152, 173, 174, 175, 1N, 177, 185, 186, and/or

187 of the heavy chain, of the meditope-enabled antibody, according % Kabat nunibering.
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CLAIMS

1. An isolated meditope-enabled antibody or fragment thereof, comprising: a heavy
chain variable (VH) region, a heavy chain constant region (CH) or portion thereof, a light chain
variable (VL) region comprising a threonine, serine, or aspartate at position 40, a residue other than
glycine at position 41, a residue other than phenylalanine at position 83, and an aspartate or
asparagine at position 85, according to Kabat numbering, and a light chain constant region (CL) or
portion thereof, wherein

the meditope-enabled antibody is a meditope-enabled variant of a human or humanized
template antibody, which variant contains a plurality of framework region (FR) modifications,
according to Kabat numbering, compared to the template antibody, said FR modifications being
only at positions selected from the group consisting of positions 8, 9, 10, 38, 39, 40, 41, 42, 43, 44,
45, 82, 83, 84, 85, 86, 87, 99, 100, 101, 102, 103, 104, and 105 of the light chain of said template
antibody, according to Kabat numbering, and positions 6, 9, 38, 39, 40, 41, 42, 43, 44, 45, 84, 86,
87, 88, 89, 90, 91, 103, 104, 105, 106, 107, 108, 109, and 110 of the heavy chain of said template
antibody, according to Kabat numbering; and

the meditope-enabled antibody or fragment binds to a meditope comprising a peptide of
SEQ ID NO: 1, via a meditope binding site.

2. The meditope-enabled antibody or fragment of claim 1, wherein the VH region
comprises a serine or proline at position 40 and an isoleucine at position 89, according to Kabat

numbering.

3. The meditope-enabled antibody or fragment of claim 1, wherein the VL region
further comprises an isoleucine or leucine at position 10, according to Kabat numbering, and the

residue at position 83 is an isoleucine.

4. The meditope-enabled antibody or fragment of claim 1, wherein the VL region
further comprises a valine or isoleucine at position 9 and a residue other than glutamine at

position 100, according to Kabat numbering.
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5. The meditope-enabled antibody or fragment of claim 1, wherein the VL region has a
threonine at position 40, an asparagine at position 41, and an aspartate at position 853, according to

Kabat numbering.

6. The meditope-enabled antibody or fragment of claim 1, wherein the VH region has a

serine at position 40 and an isoleucine at position 89, according to Kabat numbering.

7. The meditope-enabled antibody or fragment of claim 1, wherein the peptide is a
cyclic peptide.
8. The meditope-enabled antibody or fragment of claim 1, wherein the meditope binds

to the antibody or fragment with a dissociation constant of less than 10 4M, as measured by surface

plasmon resonance (SPR).

9. The meditope-enabled antibody or fragment of claim 1, wherein the meditope binds
to residues 40, 41, 83, and 85 of the VL region of the meditope-enabled antibody or fragment,
according to Kabat numbering, and residues 39, 89, 105, and 108 of the VH region of the meditope-

enabled antibody or fragment, according to Kabat numbering.

10. The meditope-enabled antibody or fragment of claim 1, comprising a light chain
comprising the amino acid sequence set forth in SEQ ID NO:9 and a heavy chain comprising the
amino acid sequence set forth in SEQ ID NO:6.

11.  The meditope-enabled antibody or fragment of claim 1, wherein the FR
modifications are at positions selected from the group consisting of positions 9, 10, 39, 40, 41, 42,
43, 83, and 85 of the light chain of said template antibody, according to Kabat numbering, and
positions 40, 89, and 105 of the heavy chain of said template antibody, according to Kabat

numbering.

12. Anisolated meditope-enabled antibody or fragment thereof, comprising: a heavy
chain variable (VH) region, a heavy chain constant region (CH) or portion thereof, a light chain
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variable (VL) region comprising a threonine or serine at position 40, an asparagine at position 41, a
residue other than phenylalanine at position 83, and an aspartate or asparagine at position 85, and a
light chain constant region (CL) or portion thereof, wherein:

the meditope-enabled antibody is a meditope-enabled variant of a human or humanized
template antibody, which variant contains a plurality of framework region (FR) modifications,
according to Kabat numbering, compared to the template antibody, said FR modifications being
only at positions selected from the group consisting of positions &, 9, 10, 38, 39, 40, 41, 42, 43, 44,
45, 82, 83, 84, 85, 86, 87, 99, 100, 101, 102, 103, 104, and 105 of the light chain of said template
antibody, according to Kabat numbering, and positions 6, 9, 38, 39, 40, 41, 42, 43, 44, 45, 84, 86,
87, 88, 89, 90, 91, 103, 104, 105, 106, 107, 108, 109, and 110 of the heavy chain of said template
antibody, according to Kabat numbering; and

the antibody or fragment binds to a meditope comprising a peptide of SEQ ID NO: 1 via a
meditope binding site and does not specifically bind to the epitope of EGFR that is specifically
bound by cetuximab.

13. The isolated meditope-enabled antibody or fragment of claim 1, wherein the VL

region comprises the amino acid sequence of SEQ ID NO: 73.

14. The isolated meditope-enabled antibody or fragment of claim 1, wherein the VH

region comprises the amino acid sequence of SEQ 1D NO: 74.

15. The isolated meditope-enabled antibody or fragment of claim 1, wherein the VL

region comprises the amino acid sequence of SEQ ID NO: 75.

16. The isolated meditope-enabled antibody or fragment of claim 1, wherein:

The VL region has a light chain framework (FR-L)1, an FR-L2, an FR-L3, and an FR-L4 of
the light chain sequence set forth as SEQ ID NO: 9; and

the VH region has a heavy chain framework (FR-H)I1, an FR-H2, an FR-H3, and an FR-H4
of the heavy chain sequence set forth as SEQ ID NO: 6.
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17.  Anisolated meditope-enabled antibody or fragment thereof, comprising: a heavy
chain variable (VH) region, a heavy chain constant region (CH) or portion thereof, a light chain
variable (VL) region comprising a valine or isoleucine at position 9, a threonine, serine, or aspartate
at position 40, a residue other than glycine at position 41, a residue other than phenylalanine at
position 83, and an aspartate or asparagine at position 85, according to Kabat numbering, and a light
chain constant region (CL) or portion thereof, wherein:

the meditope-enabled antibody is a meditope-enabled variant of a template antibody,
wherein the template antibody 1s a human or humanized antibody and the meditope-enabled
antibody contains a plurality of framework region (FR) modifications, according to Kabat
numbering, compared to the template antibody, said FR modifications being only at positions
selected from the group consisting of positions 8, 9, 10, 38, 39, 40, 41, 42, 43, 44, 45, 82, 83, 84, 85,
86, 87, 99, 100, 101, 102, 103, 104, and 105 of the light chain of said template antibody, according
to Kabat numbering, and positions 6, 9, 38, 39, 40, 41, 42, 43, 44, 45, 84, 86, 87, 88, 89, 90, 91,
103, 104, 105, 106, 107, 108, 109, and 110 of the heavy chain of said template antibody, according
to Kabat numbering; and

the meditope-enabled antibody or fragment binds to a meditope comprising a peptide of
SEQ ID NO: 1, via a meditope binding site and does not specifically bind to the epitope of EGFR
that is specifically bound by cetuximab.

18.  The meditope-enabled antibody or fragment thereof of claim 1, wherein:

the meditope-enabled antibody or fragment competes for antigen binding with, binds to the
same epitope as an antibody or antigen-binding fragment thereof selected from the group consisting
of abagovomab, abciximab, adalimumab, adecatumumab, alemtuzumab, altumomab, altumomab
pentetate, anatumomab, anatumomab mafenatox, arcitumomab, atlizumab, basiliximab,
bectumomab, ectumomab, belimumab, benralizumab, bevacizumab, brentuximab, canakinumab,
capromab, capromab pendetide, catumaxomab, certolizumab, clivatuzumab tetraxetan, daclizumab,
denosumab, eculizumab, edrecolomab, efalizumab, etaracizumab, ertumaxomab, fanolesomab,
Fbtad5;-fontolizumab, gemtuzumab, girentuximab, golimumab, ibritumomab, igovomab, infliximab,
ipilimumab, labetuzumab, mepolizumab, muromonab, muromonab-CD3, natalizumab,
necitumumab nimotuzumab, ofatumumab, omalizumab, oregovomab, palivizumab, panitumumab,
ranibizumab, rituximab, satumomab, sulesomab, ibritumomab, ibritumomab tiuxetan, tocilizumab,
tositumomab, trastuzumab, Trbs07, ustekinumab, visilizumab, votumumab, zalutumumab,
brodalumab, anrukinzumab, bapineuzumab, dalotuzumab, demcizumab, ganitumab, inotuzumab,
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mavrilimumab, moxetumomab pasudotox, rilotumumab, sifalimumab, tanezumab, tralokinumab,
tremelimumab, the antibody produced by the hybridoma 10B5, and urelumab; or

the meditope-enabled antibody or fragment specifically binds to an antigen selected from the
group consisting of: CA-125, glycoprotein (GP) IIb/Illa receptor, TNF-alpha, CD52, TAG-72,
Carcinoembryonic antigen (CEA), interleukin-6 receptor (IL-6R), IL-2, interleukin-2 receptor a-
chain (CD25), CD22, B-cell activating factor, interleukin-5 receptor (CD125), VEGF, VEGF-A,
CD30, IL-1beta, prostate specific membrane antigen (PSMA), CD3, EpCAM, EGF receptor
(EGFR), MUCI, human interleukin-2 receptor, Tac, RANK ligand, C5 or other complement
proteins, CD11a, alpha-v beta-3 integrin, HER2, neu, CD15, CD20, Interferon gamma, CD33, CA-
[X, CTLA-4, IL-5, CD3 epsilon, CAM, Alpha-4-integrin, IgE, IgE Fc region, an RSV antigen, F (or
fusion) protein of respiratory syncytial virus (RSV), NCA-90 (granulocyte cell antigen), IL-6, GD2,
GD3, IL-12, IL-23, IL-17, CTAA16.88, beta-amyloid, IGF-1 receptor (IGF-1R), delta-like ligand 4
(DLLA4), alpha subunit of granulocyte macrophage colony stimulating factor receptor, hepatocyte
growth factor, IFN-alpha, nerve growth factor, IL-13, CD326, PD-L1, CD47, and CD137.

19.  Anisolated meditope-enabled antibody or fragment thereof, comprising:-a heavy
chain variable (VH) region, a heavy chain constant region (CH) or portion thereof, a light chain
variable (VL) region comprising an isoleucine or leucine at position 10, a threonine, serine, or
aspartate at position 40, a residue other than glycine at position 41, an isoleucine at position 83, and
an aspartate or asparagine at position 85, according to Kabat numbering, and a light chain constant
region {CL) or portion thereof, wherein:

the meditope-enabled antibody is a meditope-enabled variant of a template antibody,
wherein the template is 2 human or humanized antibody and the meditope-enabled antibody
contains a plurality of framework region (FR) modifications, according to Kabat numbering,
compared to the template antibody, said FR modifications being only at positions selected from the
group consisting of positions 8, 9, 10, 38, 39, 40, 41, 42, 43, 44, 45, 82, 83, 84, 85, 86, 87, 99, 100,
101, 102, 103, 104, and 105 of the light chain of said template antibody, according to Kabat
numbering, and positions 6, 9, 38, 39, 40, 41, 42, 43, 44, 45, 84, 86, 87, 88, 89, 90, 91, 103, 104,
105, 106, 107, 108, 109, and 110 of the heavy chain of said template antibody, according to Kabat
numbering; and

the meditope-enabled antibody or fragment binds to a peptide meditope comprising SEQ ID
NO: 1 via a meditope binding site and does not specifically bind to the epitope of EGFR that is
specifically bound by cetuximab.

146



20. The isolated meditope-enabled antibody of claim 1, wherein the VL region
comprises an isoleucine or leucine at position 10, a threonine at position 40, an asparagine at
position 41, an isoleucine at position 83, and an aspartate at position 85, according to Kabat
numbering; and the VH region comprises an isoleucine at position 89, according to Kabat

numbering.

21. The isolated meditope-enabled antibody of claim 1, wherein the VL region
comprises an isoleucine or valine at position 9, an isoleucine or leucine at position 10, an arginine at
position 39, a threonine at position 40, an asparagine at position 41, a glycine at position 42, a serine
at position 43, an isoleucine at position 83, an aspartate at position 85, and an alanine at position
100, according to Kabat numbering; and the VH region comprises a serine at position 40 and an

18oleucine at position 89, according to Kabat numbering.

22.  The meditope-enabled antibody or fragment thereof of claim 1, wherein the VH
region comprises an isoleucine, tyrosine, methionine, phenylalanine, or tryptophan at position 89,

according to Kabat numbering.
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