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CLAIMS 

What is claimed is: 

1. 	An isolated meditope-enabled antibody or fragment thereof, comprising: a 

heav 	chain variable (VI-I) region and a light chain variable (VL) region, wherein: 

e VL region has an amino acid sequence comprising a threonine, serine, or aspartate 

at positio 	A  0, a residue other than glycine at position 41, and an aspartate or asparagine at 

position 85, . cording to Kabat numbering; 

the anti. idy or fragment does not specifically bind to the epitope of EGFR that is 

specifically boun. . y cetuximab; and 

the antibody a fragment binds to a meditope, which meditope is a peptide having an 

amino acid sequence se cted from the group consisting of the sequences set forth in SEQ ID 

NO: 1, 2, 16-18, 23, 29 3 	32, 36, 39, 42, 43, 45, 46, 51, 52, 54, or 55, or a cyclic peptide 

derived therefrom. 

2; 	The meditope-enab • d antibody or fragment of claim 1, wherein the VII 

region has an amino acid sequence co 	prising a serine or proline at position 40 and an 

isoleucine, tyrosine, methionine, phenyl. .nine, or tryptophan at position 89, according to 

Kabat numbering. 

3. The meditope-enabled antibody o 	ragment of claim 1 or 2, wherein the 

amino acid sequence of the VL region further com 	ses an isoleucine or leucine at position 

g10 and isoleucine at position 83, according to Kabat n• berin

\ 	

. 

4. The meditope-enabled antibody or fragment 	any of claims 1-3, wherein the 

amino acid sequence of the VL region further comprises a vali • or isoleucine at position 9 

and a residue other than glutamine at position 100, according to K. .at numbering. 

5. The meditope-enabled antibody or fragment of any of cl. 	s 1-4, wherein the 

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

position 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 VI-I 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: 

hi e amino acid sequence of the VL region has a valine or isoleucine at position 9, an 

isoleucine 'r leucine at position 10, an arginine at position 39, a thrconine at position 40, an 

asparagine at ‘osition 41, a glycine at position 42, a serine at position 43, an isoleucine at 

position 83, an a . artate at position 85, and an alanine at position 100, according to Kabat 

numbering; and 

the amino aci 	equence of the VH region has a serine at position 40 and an 

isoleucine at position 89, 	ccording to Kabat numbering. 

8. An isolated an 'body or fragment thereof, comprising: a heavy chain variable 

(VII) region and a light chain v. ;able (VL) region, wherein: 

the VL region has an amine . cid sequence comprising a light chain framework region 

(FR) 1 (FR-L1), an FR-L2, an FR-L3, ••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 sequ• , • having a heavy chain FR1 (FR-H1), an 

FR-H2, an FR-H3, and an FR-H4, of the heavy c 	sequence set forth in SEQ ID NO: 72 or 

SEQ ID NO: 63, and at least one CDR that is distinct 	em the CDRs of the heavy chain 

sequence set forth in SEQ ID NO: 72. 

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

the at least one CDR that is distinct from the CDRS of the 11 	t chain sequence set 

forth in SEQ ID NO: 71 includes a CDR of the light chain sequence se 	orth in SEQ ID NO: 

61; and 

the at least one CDR that is distinct from the CDRS of the heavy chat 	sequence set 

forth in SEQ ID NO: 72 includes a CDR of the heavy chain sequence set forth i 	EQ ID 

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. An isolated antibody or fragment thereof, comprising: a heavy chain variable 

(VH) re 	on and a light chain variable (VL) region, wherein: 

the 	L region has an amino acid sequence comprising a light chain framework region 

(FR) 1 (FR-L 	an FR-L2, an FR-L3, and an FR-L4 of the light chain sequence set forth in 

SEQ ID NO: 9; . id 

the VH regi. 	has an amino acid sequence having a heavy chain FR1 (FR-H1), an 

FR-H2, an FR-H3, an 	n 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 comprise at least one complementarity determining region (CDR) that 

is distinct from the CDRs of the 	sequence set forth in SEQ ID NO: 9; and 

the VH region comprises at le• t one CDR that is distinct from the CDRs of the VH 

sequence set forth in SEQ ID NO: 6. 

13. The antibody of claim 11, whe 	'n• 

the VL region comprises the amino acid 	uence of SEQ ID NO: 73; and 

the VH region comprises the amino acid sup nce of SEQ ID NO: 74. 

14. An isolated antibody or fragment thereof, 	uprising: a heavy chain variable 

(VH) region and a light chain variable (VL) region, wherein: 

the VL region has an amino acid sequence comprising a 	!ht chain framework region 

(FR) 1 (FR-LI), an FR-L2, an FR-L3, and an FR-L4 of the light ch n sequence 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 regi 	(CDR) that 

is distinct from the CDRs of the light chain sequence set forth in SEQ ID NO: 69; i nd 

the VH region comprises at least one CDR that is distinct from the CDRs oft 	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 antibody or fragment of any of claims 8-16, wherein the antibody or 

fragm: i t binds to a meditope having an amino acid sequence selected from the group 

consistint of the sequences set forth in SEQ ID NO: 1, 2, 16-18, 23, 29, 31, 32, 36, 39, 42, 

43, 45, 46 	52, 54, or 55, or a cyclic peptide derived therefrom. 

18. fh• .ntibody or fragment of any of claims 1-7 and 17, wherein the antibody or 

fragment binds to the 	leditope with a dissociation constant of less than 10 µM, as 

determined by surface p smon resonance (SPR). 

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

constant is less than 5 µM. 

20. The antibody or fragme 	of claim 19, wherein the dissociation constant is less 

than 2 µM. 

21. The antibody or fragment of any . claims 1-7 and 17-20, wherein the - 

meditope is a cyclic peptide derived from a peptide 	the amino acid sequence set forth in 

SEQ ID NO: 1 or 2. 

22. An isolated antibody or fragment thereof, con •rising: a heavy chain variable 

(VH) region and a light chain variable (VL) region, wherein: 

the antibody binds to a meditope with a dissociation consta 	of less than 10 µM, as 

determined by SPR, wherein the meditope is a cyclic peptide derived 	m 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 tha is specifically 

bound by cetuximab. 

23. The antibody or fragment of claim 22, wherein the VL region does not ontain 

a Pat position 40, a Gat position 41, or a Tat position 85, according to Kabat numberin 

and the VE1 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 S at position 10, a P at position 40, a Gat position 41, an F at position 83, 

o . T at position 85, according to Kabat numbering, and the VH region does not contain an 

N o 	at position 40 or a V at position 89, according to Kabat numbering. 

2 	The antibody or fragment thereof of any of claims 1-24, further comprising a 

human const. t region. 

26. Th' antibody or fragment thereof of any of claims 1-25, wherein the antibody 

or fragment compete for antigen binding with or binds to the same epitope as an antibody or 

antibody fragment selec d from the group consisting of abagovomab, abciximab, 

adalimumab, adecatumw 	alemtuzumab, altumomab, altumomab pentetate, anatumomab, 

anatumomab mafenatox, arcitu oomab, atlizumab, basiliximab, bectumomab, ectumomab, 

belimumab, benralizumab, bevaci 	mab, brentuximab, canakinumab, capromab, capromab 

pendetide, catumaxomab, certolizum. ,, clivatuzumab tetraxetan, daclizumab, denosumab, 

eculizumab, edrecolomab, efalizumab, e I acizumab, ertumaxomab, fanolesomab, Ebta05, 

fontolizumab, gemtuzumab, girentuximab lip imumab, ibritumomab, igovomab, infliximab, 

ipilimumab, labetuzumab, mepolizumab, muro ionab, muromonab-CD3, natalizumab, 

necitumumab nimotuzumab, ofatumumab, omaliz. lab, oregovomab, palivizumab, 

panitumumab, ranibizumab, rituximab, satumomab, s lesomab, ibritumomab, ibritumomab 

tiuxetan, tocilizumab, tositumomab, trastuzumab, Trbs0 	ustekinumab, visilizumab, 

votumumab, zalutumumab, brodalumab, anrukinzumab, bat neuzumab, dalotuzumab, 

demcizumab, ganitumab, inotuzumab, mavrilimumab, moxetw omab pasudotox, 

rilotumumab, sifalimumab, tanezumab, tralokinumab, tremelimun b, the antibody produced 

by the hybridoma 10B5, and urelumab. 

27. The antibody or fragment thereof of any of claims 1-25, wh• eM the antibody 

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

or antibody fragment selected from the group consisting of: abagovomab, abcixi 	ab, 

adalimumab, adecatumumab, alemtuzumab, altumomab, altumomab pentetate, ana 	nomab, 

anatumomab mafenatox, arcitumomab, atlizumab, basiliximab, bectumomab, ectumom• .,  

belimumab, benralizumab, bevacizumab, brentuximab, canakinumab, capromab, caproma 

pendetide, catumaxomab, certolizumab, clivatuzumab tetraxetan, daclizumab, denosumab, 
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eculizumab, edrecolomab, efalizumab, etaracizumab, ertumaxomab, fanolesomab, Fbta05, 

fontolizumab, gemtuzumab, girentuximab, golimumab, ibritumomab, igovomab, infliximab, 

i• imumab, labetuzumab, mepolizurnab, muromonab, muromonab-CD3, natalizumab, 

neci mumab, nimoluzumab, ofatumumab, omalizumab, oregovomab, palivizumab, 

panitun mab, ranibizumab, rituximab, satumomab, sulesomab, ibritumomab, ibritumomab 

tiuxetan, • ilizumab, tositurnomab, Trbs07, ustekinumab, visilizumab, votumumab, 

zalutumumab, rodalumab, anrukinzumab, bapineuzumab, dalotuzumab, demcizumab, 

ganitmnab, inotu . mab, mavrilimumab, moxetumomab pasudotox, rilotumumab, 

sifalimumab, tanezu 	ab, tralokinumab, tremelimumab, the antibody produced by the 

hybridoma 10B5, and u. lumab. 

28. The antibody • fragment of claim 27, wherein the at least one CDR includes a 

heavy chain CDR 1, 2, and 3 an' . light chain CDR1, 2, and 3. 

29. The antibody or fragme t 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) 1113/IIIa receptor, TNF-alp a, CD52, TAG-72, Carcinoembryonic antigen 

(CEA), interleukin-6 receptor (IL-6R), IL-2, int leukin-2 receptor a-chain (CD25), CD22, B- 

cell activating factor, interleukin-5 receptor (CD1 • 	VEGF, VEGF-A, CD30,1L-lbeta, 

prostate specific membrane antigen (PSMA), CD3, E, AM, EGF receptor (EGFR), MUC1, 

human interleukin-2 receptor, Tac, RANK ligand, C5 or ether complement proteins, EpCAM, 

CD11a„ alpha-v beta-3 integrin, vitronectin receptor alpha 	beta 3 integrin, HER2, neu, 

CD3, CD15, CD20, Interferon gamma, CD33, CA-DC, TNF al l a, CTLA-4, 

carcinoembryonic antigen, IL-5, CD3 epsilon, CAM, Alpha-4-in • t in, IgE, IgE Fc region, an 

RSV antigen, F (or fusion) protein of respiratory syncytial virus (RS 	TAG-72, NCA- 

90(granulocyte cell antigen), IL-6, GD2, GD3, IL-12, IL-23, IL-17, C 	A16.88, 11,13, 

interleukin-1 beta, beta-amyloid, IGF-1 receptor (IGF-1R), delta-like ligan 	4 (DLL4)„ 

alpha subunit of granulocyte macrophage colony stimulating factor receptor, 	patocyte 

growth factor, IFN-alpha, nerve growth factor, IL-13, CD326, PD-Li), CD47, a 	CD137. 

30. The antibody or fragment thereof of any of claims 1-29, wherein the an •ody 

has a light chain having P8 , V9 or 19, 110 or L10, Q38, R39, T40, N41 G42, S43, P44, 12' •,  

D82, 183, A84, D85, Y86, Y87, G99, A100, G101, T102, K103, L104, E105, R142, S162, 

V163, T164, E165, Q166, D167, S168, and Y173, according to Kabat numbering, and a 
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heavy chain having Q6, P9, R38, Q39, S40, P41, G42, K43, G44, L45, S84, D86, T87, A88, 

I89, Y90, Y91, W103, G104, Q105, G106, T107, L108, V111, T110, Y147, E150, P151, 

‘ 	52, T173, F174, P175, A176, V177, Y185, S186, and L187, according to Kabat 

nun ,ering. 

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

meditope. 

32. Ant slated meditope, comprising a peptide that binds to a meditope binding 

site of a meditope-enas 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 	laim 32, wherein the peptide binds to the meditope binding 

site with a dissociation constant o 	• ss than 10 µ1\4, 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 o 	he meditope-enabled antibody, according to 

Kabat numbering, and residues 39, 89, 105, and 1:: of the heavy chain of the meditope-

enabled antibody, according to Kabat numbering. 

35. The meditope of any of claims 31-34, whe - 	the meditope binds to a 

meditope-enabled antibody having: 

a light chain comprising an amino acid sequence set forth 	SEQ ID NO: 71 and a 

heavy chain comprising an amino acid sequence set forth in SEQ II 	0: 72; 

a light chain having an amino acid sequence set forth in SEQ II 	0: 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: 	8 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 	d 16 

amino acids in length. 

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

X1 = Cys, Gly,13-alanine, diaminopropionic acid, 0-azidoalanine, or null; 

X2 = Gln or null; 

3 = Phe, Tyr, P-P'-diphenyl-Ala, His, Asp, 2-bromo-L-phenylalanine, 3-bromo-L-

phenyla1.0 me, or 4-bromo-L-phenylalanine, Asn, Gln, a modified Phe, a hydratable 

carbonyl-co 	aining residue; or a boronic acid-containing residue; 

X4 = A 	or Asn; 

X5 = Leu; : (3'-diphenyl-Ala; Phe; a non-natural analog of phenylalanine, tryptophan, 

or tyrosine; a hydrata 1 e carbonyl-containing residue; or a boronic acid-containing residue; 

X6 = Ser or Cys; 

X7 = Thr or Ser or C s•, 

X8 = Arg, a modified • • or a hydratable carbonyl or boronic acid-containing 

residue; 

X9 = Arg, Ala; 

X10 = Leu, Gln, Glu, 13-P'-diph,  • 	-Ala; Phe; a non-natural analog of phenylalanine, 

tryptophan, or tyrosine; a hydratable carbo 	1-containing residue; or a boronic acid-

containing residue; 

X11= Lys; and 

X12 = Cys, Gly, 7-aminoheptanoic acid, 	nine, diaminopropionic acid, 

propargylglycine, isoaspartic acid, or null, 

wherein: 

the modified Arg has a structure of the formula show in Figure 34, 

the modified Phe is a Phe with one or more halogen inc• uorated into the phenyl ring, 

and 

formula I is not SEQ ID NO: 1 or SEQ ID NO: 2 or a cyclic p.. tide derived 

therefrom. 

38. The meditope of any of claims 32-37, wherein the peptide is a c 	•lic 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 Xl and X12, Xl 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 13-0'-diphenyl-Ala, a branched alkyl, or an 

extended ar 	latic. 

42. Th • . ep tide 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 . y of claims 32-42, wherein the peptide is a peptide having an 

amino acid selected from the gro • consisting of the sequences set forth in SEQ ID NO: 16- 

18, 23, 29, 31, 32, 36, 39, 42, 43, 45, A 6, 51, 52, 54, or 55, or a cyclic peptide derived 

therefrom. 

44. An isolated meditope, comprising 	e compound of Formula (X): 

R 	0 	R7  
N 	 0 

( 

H
...,.. 

 J.L 

2C 	HN HO 	 N 	rm 
H  0 
	R6 O  

NH 
O 	NH 

O 
	

R9  
R3' 

NH 	 (X) 
R 0 R1/9, 	NH 

NH2  

HN 

[ 

n 	HN 

wherein: 

Hi 	
NH2 

/N 	I 
	 p 	0 

the center marked with "*" is in the "R" or "S" configuration; 
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R3  and R3' are each, independently, H or phenyl, optionally substituted with one, two, or three 

substituents independently selected from Ci4alkyl, -OH, fluoro, chloro, bromo, and iodo; 
.5 • IS: 

A) Ci _salkyl, optionally substituted with one or more substituents selected from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosphonate ester, 

o 	o ester, -CO2CJAalkyl, -CH=CH-C1-10, -CH=CH-C(0)C14alkyl, -CH=CH-0O2C1- 

,4alk —0O2H, and —CONH2  group; or 

(B) a C14. 	1 group substituted with: 

a) one or t o phenyl groups, wherein each phenyl is optionally substituted with one, 

two, or 	e substituents independently selected from -OH, fluoro, chloro, bromo, 

and iodo; or 

b) a naphthyl, imid 	ole, or indole group; 

R6  is —C1 olkyl-01I or —Cma I 	I-SI-I; 

R7  is —C14alkyl-OH or —C14allcy 	H; 

m 

R8  

is 0, 

is: 

1, 2, 3, 4, or 5; 

(a) -OH, -NleRb, -N(W)C(0)12, or 	'')C(=NRd)le; 

wherein: 

Ra  is H; 

le is H or Ci _salkyl optionally substituted w 	one or more substituents selected from 

the group consisting of oxo, acetal, and ket. 

-B(OH)2, -SH, boronic ester, phosphonate ester, o 	o ester, -CH=CH-CHO, - 

CH=CH-C(0)C14allcyl, -CH=CH-CO2C14alkyl, — 02H, or -CO2C14alkyl group; 

R' is H, C14alkyl, Cmcycloalkyl, branched alkyl, or ary , 

Rd  is H or a Chsalkyl, C24alkenyl, C2.8alkynyl, C3.8cycloa 	branched alkyl, or aryl 

group, each optionally substituted with one or more substit i n s selected from the 

group consisting of -N3, -NH2, -OH, -SH, halogen, oxo, aces. , 	etal, -B(OH)2, 

boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -C' 	CH-C(0)C1_ 

4alkyl, -CH=CH-CO2Cmalkyl, —CO2H, and -CO2C14alkyl group; an.  

W is H; —NHRd; or a C1_12alkyl, C3.8cycloalkyl, C2_12alkenyl, C2_8alkynyl, o aryl 

group, each optionally substituted with one or more substituents selected " 'm the 

group consisting of -N3, -N1-12, -OH, -SH, oxo, C24acetal, C24ketal, -B(OH)2, 

boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)CI. 

alkyl, -CH=CH-CO2Cj4alkyl, and -CO2C14alkyl group; or 
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(b) a C1-12 alkyl substituted with an oxo, acetal, ketal, -B(OH)2, boronic ester, -SH, -OH, 

phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)Ci4alkyl, -CH=CH- 

CO2C1.4alkyl, or -CO2C14alkyl group; 

R9 	Cmalkyl or —C1 _2alkylene-le; 

w' 'rein Rx  is -CO2H, -CONH2, -CH2NHC(0)NH2, or —CH2NHC(=NMNII2; 

le°  is: 

(1) a Ci_g lkyl optionally substituted with one or more substituents selected from the 

group c. , sisting of oxo, acetal, ketal, -13(011)2, boronic ester, phosphonate ester, 

ortho ester, CH=CH-CHO, -CH=CH-C(0)C14alkyl, -CH=CH-CO2C1.4alkyl, -CO2C1-

4alkyl, -CO2  , . d —CONH2 group; or 

(2) a CF4alkyl group 	bstituted with one or two phenyl groups, or one naphthyl, 

imidazole, or indole _I sup, wherein each phenyl is optionally substituted with one, 

two, or three substituen 	independently selected from -OH, fluoro, chloro, bromo, 

and iodo; 

n is 0 or 1; 

p is 0 or 1; 

X is Ci_salkylene or C2_8alkenylene, each c 	bon thereof optionally substituted with -0O211, - 

NH2, or -NHC(0)R'; 

wherein one carbon of said alkylene is option. ly  replaced with -C(0)NH-, a 5-membered 

heteroaryl ring, or -S-S-; and 

RY is —Ci4alkyl or —CH(le)CO2H; 

wherein le is —H or —CjAalkyl optionally subst]tut• 	with —OH, -SH, or —Nli2; 

or a pharmaceutically acceptable salt thereof, 

wherein the compound is not a compound of SEQ ID NI. 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 R3  is H or phenyl and R 	phenyl, 2-

bromophenyl, 3-bromophenyl, or 4-bromophenyl. 

47. The meditope of claim 44, wherein R5  is methyl, ethyl, propyl, isopro. 1, 

butyl, isobutyl, sec-butyl, or tert-butyl, each optionally substituted with one or more 

substituents selected from the group consisting of oxo, -B(OH)2, -0O211, and 
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—CONH2  group, or with one or two phenyl groups each optionally substituted with a 

bromo or chloro substituent. 

48. 	The meditope of claim 44, wherein R8  is -OH, -NH2, -N(12`)C(0)Re, or 

-N(R* 	=NR8)Re. 

49. 	The meditope of claim 48, wherein Re  is H or methyl, Rd  is II or C14alkyl, and 

Re is C14alky 	or —NII(Cptalkyl). 

50. 	The' editope of claim 44, wherein R9  is methyl or ethyl, optionally 

substituted with -CO, 	-CONH2, -CH2NHC(0)NH2, or —CH2NHC(=NH)NH2. 

51. 	The meditop• .f claim 44, wherein R1°  is methyl, ethyl, propyl, isopropyl, 

butyl, isobutyl, sec-butyl, or to 	butyl, each optionally substituted with one or more 

substituents selected from the gro 	consisting of oxo, -B(OH)2, -0O214, and —CONH2  group. 

52. 	The meditope of claim 4• wherein —X-NI-1- is —Cys-Cys-, -Gly-Gly-, 

-C(0)(CH2)6-NH-, 13-Ala-(3-Ala-, -C(0)C' NI-12)012C1-1=CHCH2CH(CO2H)-NH-, 

-C(0)CH(NH2)CH2NHC(0)CH2CH(CO2H)- 	-, -13-Ala-C(0)CH2CH(CO2H)-NH-, or 

—C(0)CH(NH2)CH2-triazinyl-CH2-CH(CO2H)-  

53. 	A method for purifying a meditope-ena, ed antibody or fragment thereof, or a 

cell expressing the meditope-enabled antibody or fragme 	thereof, comprising: 

(a) contacting a composition containing the meditop: enabled 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 	te of the 

meditope-enabled antibody. 

54. 	The method of claim 53, wherein the peptide binds to the meditope .inding 

site with a dissociation constant of less than 10 uM, 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 

. 	ids in length. 

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

Formula 	): 

RS 	H 	0 	R7  
N
,N 	

0 	8  
Oz HN 	 ( m 

" 
O 

0 
	R6 

NH 
O 	NH 

0 
R9  

R3  
NH 	 (X) 

R3 O 	 R 1,9, 	NH 

0 	 NH2  

HN n 	HN 

NH2  N 

wherein: 

	 P 

the center marked with "*" is in the "R" or "S" con . uration; 

R3  and R3' are each, independently, H or phenyl, option 	ly substituted with one, two, or three 

substituents independently selected from Cmalkyl, -0' 	fluoro, chloro, bromo, and iodo; 

R5  is: 

(A) Ci.salkyl, optionally substituted with one or more substi 	• nts selected from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic este 	phosphonate ester, 

ortho ester, -CO2C14alkyl, -CH=CH-CHO, -CH=CH-C(0)C14.,  yl, -CH=CH-0O2C1- 

alkyl, —CO2H, and —CONH2  group; or 

(B) a Cmalkyl group substituted with: 

a) one or two phenyl groups, wherein each phenyl is optionally substitu ,. with one, 

two, or three substituents independently selected from -OH, fluoro, chi.., bromo, 

and iodo; or 

b) a naphthy], imidazole, or indole group; 

R6  is —Cmalkyl-OH or —Cmallcyl-SH; 

R7  is —Cmalkyl-OH or —Cmalkyl-SH; 
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in is 0, 1, 2, 3, 4, or 5; 

R8  is: 

(a) -OH, -NleRb, -N(12`)C(0)12`, or -N(12`)C(=NRd)Re; 

herein: 

'a is H; 

R ' 	H or Ci _salkyl optionally substituted with one or more substituents selected from 

th, group consisting of oxo, acetal, and ketal, 

-B(01I)2, -SII, boronic ester, phosphonate ester, ortho ester, -CI=C11-CHO, - 

CH=C 	C(0)Cj4alkyl, -CH=CH-CO2Cmalkyl, —CO2H, or -CO2C14alkyl group; 

Re is H, Ci_sal 	I, C3_8cycloalkyl, branched alkyl, or aryl; 

Rd  is H or a Chs 	C2.8alkenyl, C2_8alkynyl, C3_8cycloallcyl, branched alkyl, or aryl 

group, each opti. , ally substituted with one or more substituents selected from the 

group consisting of 	3, -NI12, -OH, -SII, halogen, oxo, acetal, ketal, -B(01I)2, 

boronic ester, phospho . to ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)CA _ 

Alkyl, -CH=CH-CO2C14. 	yl, —CO2H, and -CO2C1.44alkyl group; and 

Re  is H; —NHRd; or a C1 _12alkyl, 	.scycloalkyl, C2_12alkenyl, C2salkynyl, or aryl 

group, each optionally substitu 4 t with one or more substituents selected from the 

group consisting of -N3, -N142, -0 	-SH, oxo, Cmacetal, C2.4ketal, -B(OH)2, 

boronic ester, phosphonate ester, orth ester, -CH=CH-CHO, -CH=CH-C(0)C1_ 

alkyl, -CH=CH-CO2C34alkyl, and -CO2 malkyl group; or 

(b) a Chu alkyl substituted with an oxo, acetal, ket. 	-B(OH)2, boronic ester, -SH, -OH, 

phosphonate ester, ortho ester, -CH=CH-CHO, -C —CH-C(0)C14alkyl, -CH=CH- 

CO2Cmalkyl, or -CO2C1.4alkyl group; 

R9  is C1.4alkyl or —C1.2alkylene-le; 

wherein le is -CO2H, -CONH2, -CH2NHC(0)NH2, or —CH2N 	(=NH)NH2; 

RI°  is: 

(1) a Ci.8alkyl optionally substituted with one or more substituents se • ted from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosp 'nate ester, 

ortho ester, -CH=CH-CHO, -CH=CH-C(0)C1..talkyl, -CH=CH-CO2C1.4  kyl, -CO2C1-

4alkyl, -CO2H, and —CONH2  group; or 

(2) a C14alkyl 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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n is 0 or 1; 

p is 0 or 1; 

X is C1_8alkylene or Cmalkenylene, each carbon thereof optionally substituted with -CO2H, - 

NH2, or -NHC(0)RY; 

herein one carbon of said alkylene is optionally replaced with -C(0)NH-, a 5-membered 

eteroaryl ring, or -S-S-; and 

R' is 	alkyl or —CH(Rz)CO2H; 

wher 'n le is —H or —C14alkyl optionally substituted with —01-I, -SU, or—NI-I2; 

or a pharmaceu 'cally acceptable salt thereof. 

57. The .ethod 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 p1-1. 

59. A labeled meditope, 	• uprising: 

a meditope, comprising .peptide that binds to a meditope binding site of a 

meditope-enabled antibody; and 

a therapeutic or diagnostic ag • , t. 

60. The labeled meditope of claim 59, 	I erein the therapeutic or diagnostic agent 

is selected from the group consisting of: a metal chel. pr bound to a metal ion, a small 

molecule, a chemotherapeutic agent, a therapeutic antib 	or functional fragment, a toxin, a 

radioisotope, an enzyme, a nuclease, a hormone, an immun 	odulator, an oligonucleotide, 

an organic or inorganic nanoparticle, an RNAi molecule, an si 	A, a chelator, a boron 

compound, a photoactive agent, a dye, fluorescent or lurninescen hbstance, an enzyme, an 

enhancing agent, a radioactive substance, and a chelator. 

61. A multivalent meditope, comprising two or more meditop 	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• . opes 

comprise at least three meditopes. 
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63. The multivalent meditope of claim 61 or 62, wherein the one or more linker 

eludes a peptide, a small chemical scaffold, a biotin-streptavidin, an organic or inorganic 

nan.,  'article, a polynucleotide sequence, peptide nucleic acid, an organic polymer, or an 

immu 'globulin Fc domain. 

64. An isolated meditope-enabled antibody-meditope complex, comprising: 

the antib. ay or fragment of anyone of claims 1 to 30, bound to a meditope, wherein 

the meditope comp 	es a peptide that binds to a meditope binding site of the antibody or 

fragment. 

65. The comple of claim 64, wherein the peptide binds to the meditope binding 

site with a dissociation consta 	of less than 10 µM, as measured by surface plasmon 

resonance (SPR). 

66. The complex of claim .4 or 65, wherein the peptide is between 5 and 16 

amino acids in length. 

67. The complex of any of claims 	66, wherein the peptide is a compound of 

Formula (X): 

R5 	0 	R7  
N 	 0 

( 
H

.,,,
A

N 
 

HO2C HN 
0 	R6 	H 

NH 
O 	NH 

O 
	

R9  R3P  
NH 	 (X) 

R3  0 

0  Y v NH2  

%°,,HR  

HN HN 

wherein: 

I
(1-%"----%%------s-N H2  

	 p 	0 

the center marked with "s" is in the "R" or "S" configuration; 
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R3  and R3•  are each, independently, II or phenyl, optionally substituted with one, two, or three 

substituents independently selected from Ci4alkyl, -01-1, fluoro, chloro, bromo, and iodo; 

's is: 

) Ci_salkyl, optionally substituted with one or more substituents selected from the 

trroup consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosphonate ester, 

o 	o ester, -CO2C34alkyl, -CH=CH-CHO, -CH=CH-C(0)C14alkyl, -CH=CH-0O2C1- 

alk 	—CO2H, and —CONI-12  group; or 

(B) a C14a1 	1 group substituted with: 

a) one or t o phenyl groups, wherein each phenyl is optionally substituted with one, 

two, or 	•e substituents independently selected from -OH, fluoro, chloro, bromo, 

and iodo; or  

b) a naphthyl, Mild. • ole, or indole group; 

R6  is —Ci_lalkyl-OH or —C14 - k 	1 SII; 

R7  is —Cmalky1-011 or —Cmalky 	'H; 

m is 

R8  

0, 

is: 

1, 2, 3, 4, or 5; 

(a) -OH, -Nine, -N(R`)C(0)Re, or 	' ')C(=NRd)le; 

wherein: 

Ra  is H; 

Rb  is H or Ci_salkyl optionally substituted w 	one or more substituents selected from 

the group consisting of oxo, acetal, and ket•. 

-B(OH)2, -SR boronic ester, phosphonate ester, o 	o ester, -CH=CH-CHO, - 

CH=CH-C(0)Ci4alkyl, -CH=CH-CO2C14alkyl, 	02H, or -CO2C1 4alkyl group; 

Re  is H, C3_,salkyl, Cncycloalkyl, branched alkyl, or ary 

Rd  is H or a Cholkyl, C2_8alkenyl, C2_salkynyl, C3_,scyclo. 	branched alkyl, or aryl 

group, each optionally substituted with one or more substit 6 nts selected from the 

group consisting of -N3, -NH2, -OH, -SH, halogen, oxo, acet. 	etal, -B(OH)2, 

boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -C —CH-C(0)C1_ 

alkyl, -CH=CH-CO2Cmalkyl, —CO2H, and -CO2C14allcyl group; an.  

Re  is H; —NHRd; or a Chualkyl, C3_8cycloalkyl, C2.32alkenyl, Cmalkynyl, o aryl 

group, each optionally substituted with one or more substituents selected 	m the 

group consisting of -N3, -NH2, -OH, -SH, oxo, C24acetal, C24ketal, -B(OH)2, 

boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C3_ 

alkyl, -CH=CH-CO2C14alkyl, and -CO2CjAalkyl group; or 
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(b) a Cm2 alkyl substituted with an oxo, acetal, ketal, -B(OH)2, boronic ester, -SH, -OH, 

phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C1_Alkyl, -CH=CH- 

CO2Ciaalkyl, or -CO2C14alkyl group; 

R•  's Cmalkyl or —Cp2alkylene-le; 

, erein 12' is -0O214, -CONH2, -CH2NHC(0)NH2, or —CH2NHC(=NH)NH2; 
Rio is:  

(1) a CI-.alkyl optionally substituted with one or more substituents selected from the 

group . • nsisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosphonate ester, 

ortho este -CH=CH-CHO, -CH=CH-C(0)C1aAlkyl, -CH=CH-CO2CpAlkyl, -CO2Ci-

4alkyl, -CO2  , and —CONH2  group; or 

(2) a C1.4alkyl grou0 substituted with one or two phenyl groups, or one naphthyl, 

imidazole, or indo • group, wherein each phenyl is optionally substituted with one, 

two, or three substitu i is independently selected from -OH, fluoro, chloro, bromo, 

and iodo; 

n is 0 or 1; 

p is 0 or 1; 

X is Ci _salkylene or Cysallcenylene, eac 	arbon thereof optionally substituted with -CO2H, - 

NH2, or -NHC(0)1e; 

wherein one canyon of said alkylene is opti,nally replaced with -C(0)NH-, a 5-membered 

heteroaryl ring, or -S-S-; and 

RS' is —Ci_ialkyl or —CH(12.2)CO2H; 

wherein 12.' is —H or —Cpalkyl optionally substi 	ted with —OH, -SH, or —NH2; 

or a pharmaceutically acceptable salt thereof. 

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

meditope. 

69. An isolated antibody-meditope complex, comprising: 

a meditope-enabled antibody or fragment thereof bound to a medbipe of any of 

claims 31-50, the labeled meditope of claim 59 or 60, or the multivalent me. ope of any of 

claims 61-63. 

70. A pharmaceutical composition, comprising: 

the complex of any of claims 64-69; and 

159 



WO 2013/053404 
	

PCT/US2012/032938 

a pharmaceutically acceptable carrier. 

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

p .nnaceutical composition of claim 70. 

•2. 	A diagnostic method, comprising: 

(a 	administering to a subject the antibody-meditope complex of any of claims 64- 

69; and 

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

subject. 

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

fragment thereof of any of 	'ms 1 to 30. 

74. A method of treat 	en t, comprising: administering to a subject a meditope-

enabled antibody or fragment there. 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 simultaneou• 	and the one or more meditope comprises a 

peptide that binds to a meditope binding site .f the meditope-enabled antibody or fragment. 

75. The method of treatment of claim 	wherein the meditope-enabled antibody 

or fragment comprises: a heavy chain variable (VH) r• . ion 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 posit.. 1 41, and an aspartate or 

asparagine at position 85, according to Kabat numbering. 

76. The method of claim 74 or 75, wherein the meditope-en. sled antibody or 

fragment is bound to the one or more meditope, such that administration o 	e meditope- 

enabled antibody and the one or more meditope comprises administering a co 	ilex of the 

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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78. 	The method of any of claims 74-77, wherein the peptide is a compound of 

ormula (X): 

RS 	
H 	

0 	R7  
N 	 0 	R8  

HO2C 	HN 	. 	N 	(  
0 	n6 	H  

NH 
O 	NH 

O 
	

R9  

NH 	 (X) 
3 0 

NH2 

HN 

R1.9, 	NH

/ 
n 	HN 

wherein: 

—I 
	

H2 (1.."----..---------N 

	i p 	0 

the center marked with "*" is in tin "R" or "S" configuration; 

R3  and R3' are each, independently, 	.r phenyl, optionally substituted with one, two, or three 

substituents independently selected 	om C14alkyl, -OH, fluoro, chloro, bromo, and iodo; 

R5  is: 

(A) Ci _salkyl, optionally substituted with 	e or more substituents selected from the 

group consisting of oxo, acetal, ketal, - I SH)2, boronic ester, phosphonate ester, 

ortho ester, -0O2C14alkyl, -CH=CH-CHO, CH=CH-C(0)C14alkyl, -CH=CH-0O2C1- 

alkyl, —CO2H, and —CONH2  group; or 

(B) a Ch4alkyl group substituted with: 

a) one or two phenyl groups, wherein each phenyl t. optionally substituted with one, 

two, or three substituents independently 

and iodo; or 

selected 	im -OH, fluoro, chloro, bromo, 

b) a naphthyl, imidazole, or indole group; 

R6  is —CI-OH or -Alkyl —C t“talkyl-SH; 

R7  is —Ci4alkyl-OH or 

rn is 0, 1, 2, 3, 4, or 5; 

—C h4alkyl-SH; 

R8  is: 
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(a) -OH, -Nlel2b, -N(le)C(0)Re, or -N(le)C(=NRd)le; 

wherein: 

le is H; 

Rb  is H or Cialkyl optionally substituted with one or more substituents selected from 

the group consisting of oxo, acetal, and ketal, 

1(011)2, -S11, boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, - 

H=CH-C(0)Cmalkyl, -CH=CH-CO2C34alkyl, —0O211, or -CO2Cmalkyl group; 

R` is 	Ci4alkyl, Cmcycloalkyl, branched alkyl, or aryl; 

Rd  is H . a Cialkyl, Cmalkenyl, C2.8alkynyl, Cmcycloalkyl, branched alkyl, or aryl 

group, :ich optionally substituted with one or more substituents selected from the 

group consisting of -N3, -NH2, -OH, -SH, halogen, oxo, acetal, ketal, -B(OH)2, 

boronic ester, .hosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C1 _ 

.[alkyl, -CI-I=CI- CO2Cmalkyl, —0O211, and -CO2Cmalkyl group; and 

le is H; —NHRd; or a • 12alkyl, C3_8cycloalkyl, C2.12alkenyl, C2_8alkynyl, or aryl 

group, each optional],  substituted with one or more substituents selected from the 

group consisting of -N3, 	112, -OH, -SH, oxo, C24acetal, C2.4ketal, -B(OH)2, 

boronic ester, phosphonate •ster, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C3 _ 

Alkyl, -CH=C11-CO2C14alky and -CO2Cmallcyl group; or 

(b) a C142 alkyl substituted with an oxo, 	cetal, ketal, -B(OH)2, boronic ester, -SH, -0H, 

phosphonate ester, ortho ester, -CH=C ' CHO, -CH=CH-C(0)Cj4alkyl, -CH=CI-1-

0O2Cmalkyl, or -CO2C14alkyl group; 

R9  is Cmalkyl or —Ci _2alkylene-le; 

wherein le is -CO2H, -CONH2, -CH2NHC(0)NH2, ,r —CH2NHC(=NH)NH2; 

R1°  is: 

(1) a Cialkyl optionally substituted with one or more su. tituents selected from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic 	ter, phosphonate ester, 

ortho ester, -CH=CH-CHO, -CH=CH-C(0)Cmalkyl, -CH— H-CO2Cmalkyl, -0O2C:- 

Alkyl, -CO2H, and —CONH2  group; or 

(2) a Ci4alkyl group substituted with one or two phenyl groups, or o • naphthyl, 

imidazole, or indole group, wherein each phenyl is optionally subst 	ted with one, 

two, or three substituents independently selected from -OH, fluoro, c 	Iro, bromo, 

and iodo; 

n is 0 or 1; 

p is 0 or 1; 
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X is Ci_galkylene or Cmalkenylene, each carbon thereof optionally substituted with -CO2H, - 

NH2, or -NHC(0)RY; 

wherein one carbon of said alkylene is optionally replaced with -C(0)N1-1-, a 5-membered 

heteroaryl ring, or -S-S-; and 

'r is —Ci_Alkyl or —CH(W)CO211; 

wherein Rz is —H or —Ci4alkyl optionally substituted with —OH, -SH, or —NH2; 

or a pha 	mccutically acceptable salt thereof. 

79. 	The method of claim 73, wherein the antibody or fragment thereof is bound to 

one or more m,  . itope, wherein the one or more meditope comprises a peptide of Formula 

(X): 

R5 	0 	R 
H  
N 	 0 	R8  

HO2C 	HN 	.: 	 ( i'm H  
0 	R6 	HN 

0 
NH 

O 	NH 
0 	

O R9 
R3' 

NH 	 (X) 

R3 O  	RV, 	NH 

O 	 Hz 
HN 

	

 	n 	HN 
O  

k 	 NH2 N 

wherein: 

	 P 

the center marked with "s" is in the "R" or "S" configu • ion; 

R3 and R3s are each, independently, H or phenyl, optionally ubstituted with one, two, or three 

substituents independently selected from Ci4alkyl, -OH, 11 iro, chloro, bromo, and iodo; 

R5 is: 

(A) Ci_salkyl, optionally substituted with one or more substituents 	•lected from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, pho ' onate ester, 

ortho ester, -CO2Cmalkyl, -CH=CH-CHO, -CH=CH-C(0)Ciaalkyl -' 	=CH-0O2C1- 

alkyl, -CO2H, and -CONH2 group; or 

(B) a C14alkyl 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; 

R6 	—Cmalkyl-OH or —Ci _4alkyl-SH; 

R7  is 	alkyl-OH or —C14alkyl-SH; 

m is 0 1 	9, 3, 4, or 5; 

R8  is: 

(a) -OH, - 	-N(Re)C(0)12e, or -N(Re)C(=NRd)Re; 

wherein: 

le is H; 

RI' is H or Cia.k yl optionally substituted with one or more substituents selected from 

the group con 	ting of oxo, acetal, and ketal, 

-B(011)2, -SH, boron 	ester, phosphonate ester, ortho ester, -CH=CH-CHO, - 

CH=CH-C(0)C14• 	I, -CH=CH-CO2Ciaalkyl, —CO2H, or -CO2C14alkyl group; 

Re  is H, Ciaalkyl, C3acyc 'alkyl, branched alkyl, or aryl; 

Rd  is H or a Ciaalkyl, C2_8a ' • yl, C2_8alkynyl, Cmcycloalkyl, branched alkyl, or aryl 

group, each optionally subs 	ted with one or more substituents selected from the 

group consisting of -N3, -N1-12, OH, -SH, halogen, oxo, acetal, ketal, -B(OH)2, 

boronic ester, phosphonate ester, 	tho ester, -CH=CH-CHO, -CH=CH-C(0)C1_ 

4alkyl, -CH=CH-CO2Cj4alkyl, —C 	, and -CO2C1_4alkyl group; and 

Re  is I-I; —NHRd; or a Ci_nalkyl, C3acyclo. 	yl, C2-2alkenyl, C2_8alkynyl, or aryl 

group, each optionally substituted with o - or more substituents selected from the 

group consisting of -N3, -NH2, -OH, -SH, o •, C24acetal, C24ketal, -B(OH)2, 

boronic ester, phosphonate ester, ortho ester, - k 	=CH-CHO, -CH=CH-C(0)C1_ 

4alkyl, -CH=CH-CO2C14alkyl, and -CO2C14alky •roup; or 

(b) a C1_12 alkyl substituted with an oxo, acetal, ketal, -B(0 	, boronic ester, -SH, -OH, 

phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C • )C1_4alkyl, -CH=CH- 

CO2C14alkyl, or -CO2Cmalkyl group; 

R9  is Chalky] or —Ci _2alkylene-le; 

wherein Itx  is -CO2H, -CONH2, -CH2NHC(0)NH2, or —CH2NHC(=N 	H2; 

R IO is:  

(1) a Ciaalkyl optionally substituted with one or more substituents selected 	sm the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosphonate •. ter, 
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ortho ester, -CH=CH-CHO, -CH=CH-C(0)Ci4allcyl, -CI=CH-CO2C14alkyl, -CO2C1- 

4alkyl, -CO2H, and —CONH2  group; or 

(2) a Ci _4alkyl group substituted with one or two phenyl groups, or one naphthyl, 

itnidazole, or indole group, wherein each phenyl is optionally substituted with one, 

o, or three substituents independently selected from -014, fluoro, chloro, bromo, 

an 	odo; 

n is 0 or 1; 

p is 0 or 1; 

X is C j4alkylene o 	_salkenylene, each carbon thereof optionally substituted with -CO2H, - 

NH2, or -NHC(0) 	• 

wherein one carbon o 	aid alkylene is optionally replaced with -C(0)NH-, a 5-membered 

heteroaryl ring, or -S, -; and 

RY is —Cj4alkyl or —CI-I(Rz) I; I 211; 

wherein Rz is —H or—Cj4al 	I optionally substituted with —OH, -SH, or —NH2; 

or a pharmaceutically acceptable salt t -reof. 

80. 	The method of claim 7 	rther comprising then administering to the 

subject one or more meditope, wherein the one o 'lore meditope comprises a peptide of 

Formula (X): 

R5 	H 	0 	R7  
N.it...N 
	

0
( 	

Re  
HO2C 	HN 	 m 

0 	1.6 H  HNx 
O  

NH 
O 	NH 

O 
	

Re  
Re' 

NH 	 (X) 

Re  0 R19, 	NH 

0 

HN 
— ------ 	- 

NH21 

7- 

0 

n 	HN 

1....'...........#"''  

\ 

N F I 2 
II 

	 1 	
I 

wherein: 

p 	0 

the center marked with "s" is in the "R" or "S" configuration; 
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R3  and R3' are each, independently, il or phenyl, optionally substituted with one, two, or three 

substituents independently selected from Ct _talkyl, -OH, fluoro, chloro, bromo, and iodo; 
's is: 

) Ci,salkyl, optionally substituted with one or more substituents selected from the 

• oup consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosphonate ester, 

o 	o ester, -CO2C1.ztalkyl, -CH=CH-CHO, -CH=CH-C(0)C14alkyl, -CH=CH-CO2C1-

aalky —0O211, and —CONH2  group; or 

(B) a Cptal 	1 group substituted with: 

a) one or tv, 	phenyl groups, wherein each phenyl is optionally substituted with one, 

two, or thn - substituents independently selected from -OH, fluoro, chloro, bromo, 

and iodo; or 

b) a naphthyl, imida + e, or indole group; 

R6  is —Cptalky1-0II or —Ch4a1 	1-S II; 

R7  is —Cptalkyl-OH or —Cmalkyl- 	; 

m 

R8  

is 0, 

is: 

1, 2, 3, 4, or 5; 

(a) -OH, -NRale, -N(12`)C(0)12e, or -N 	̀)C(=NRd)Re; 

wherein: 

Ra  is H; 

Rb  is H or Chsalkyl optionally substituted wi 	one or more substituents selected from 

the group consisting of oxo, acetal, and keta 

-B(OH)2, -SH, boronic ester, phosphonate ester, or 	• ester, -CH=CH-CHO, - 

CH=CH-C(0)Cptallcyl, -CH=CH-CO2C14alkyl, —1.112H, or -CO2C1.alkyl group; 

Rc is H, Clancy], C3_8cycloallcyl, branched alkyl, or aryl; 

Rd  is H or a Chsalkyl, C2_salkenyl, C2_salkynyl, C3.8cycloalk 	branched alkyl, or aryl 

group, each optionally substituted with one or more substitu 	is selected from the 

group consisting of -N3, -NH2, -OH, -SH, halogen, oxo, acetal, 	-tal, -B(OH)2, 

boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -C 	H-C(0)C1 _ 

alkyl, -CH=CH-CO2Cmalkyl, —CO2H, and -CO2C1 _4alkyl group; an 

Re  is H; —NHRd; or a Chnalkyl, C34cycloalkyl, C242allcenyl, Cmalkynyl, or 	I 

group, each optionally substituted with one or more substituents selected fr• n the 

group consisting of -N3, -NH2, -OH, -SH, oxo, C24acetal, C24ketal, -B(01- )2, 

boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)Ch  

alkyl, -CH=CH-CO2Ch4alkyl, and -CO2C14alkyl group; or 
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(b) a C1_12 alkyl substituted with an oxo, acetal, ketal, -B(OH)2, boronic ester, -SH, -OH, 

phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C1aalkyl, -CH=CH- 

CO2C14alkyl, or -CO2C14alkyl group; 

R 	Chialkyl or —Ci _2alkylene-le; 

erein 12' is -CO2H, -CONH2, -CH2NHC(0)NH2, or —CH2NHC(=NH)N1-12; 

RI°  is: 

(1) a C1  alkyl optionally substituted with one or more substituents selected from the 

group ' insisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosphonate ester, 

ortho este -CH=CH-CHO, -CH=CH-C(0)C14alkyl, -CH=CH-CO2Cj4alkyl, -CO2Ci-

alkyl, -CO2  , and —CONH2  group; or 

(2) a Ci4alkyl grout substituted with one or two phenyl groups, or one naphthyl, 

imidazole, or indo 	group, wherein each phenyl is optionally substituted with one, 

two, or three substitun is independently selected from -OH, fluoro, chloro, bromo, 

and iodo; 

n is 0 or 1; 

p is 0 or 1; 

X is Ci _salkylene or C2_8alkenylene, eac 	arbon thereof optionally substituted with -CO2H, - 

NH2, or -1\11-1C(0)RY; 

wherein one carbon of said alkylene is opt nally replaced with -C(0)NH-, a 5-membered 

heteroaryl ring, or -S-S-; and 

R" is —C1.4alkyl or —CH(Rz)CO2H; 

wherein le is —H or —Ci4alkyl optionally subs • ted with —OH, -SH, or —NH2; 

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 n 	e meditope is 

coupled to a therapeutic agent. 

83. The method of claim 82, wherein the therapeutic agent is selected 	om the 

group consisting of: drugs, chemotherapeutic agents, therapeutic antibodies, toxins, 

radioisotopes, enzymes, chelators, boron compounds, photoactive agents, dyes, metals, petal 

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 

to 31' 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 ,r fragment thereof and one or more meditope and detecting binding of the 

antibody or fragmen 	o an antigen in the subject, wherein: 

the meditope-en 'led antibody or fragment and one or more meditope are 

administered sequentially • simultaneously; and 

the one or more medi • y e comprises a peptide that binds to a meditope binding site of 

the meditope-enabled antibody o 	ragment. 

86. The diagnostic method 'f claim 85, wherein the meditope-enabled antibody or 

fragment comprises: a heavy chain variab - (VH) region and a light chain variable (VL) 

region, wherein the VL region has an amino . id sequence comprising a threonine, serine, or 

aspartate at position 40, a residue other than gly. ne at position 41, and an aspartate or 

asparagine at position 85, according to Kabat numb: 'ng. 

87. The method of claim 85 or 86, wherein the ieditope-enabled antibody or 

fragment is bound to the one or more meditope, such that ad 	nistration of the meditope- 

enabled antibody and the one or more meditope comprises admi 	stering a complex of the 

meditope-enabled antibody and the meditope. 

88. The method of claim 85 or 86, wherein the meditope-enai ed 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 corn • •und of 

Formula (X): 
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R5 	H 	0 	R7  
N......)-LN 	0 	135  

HO2C 	HN 	
(q 

0 0 
	Fe 	

H HN  
NH 

O 	NH 

O 
	

R9  Rai  
NH 	 (X) 

R3  b R 1°, 	NH 

0 

HN 
NH2 

n 	HN 

rt."0"--N-------NH2  

wherein: 

X
------  
	 p 	0 

1 

the center marked with "s" is • the "R" or "S" configuration; 

R3 and R3' are each, independent 	H or phenyl, optionally substituted with one, two, or three 

substituents independently selec • d from Cmalkyl, -OH, fluoro, chloro, bromo, and iodo; 

R5 is: 

(A) Ci_salkyl, optionally substituted w 	one or more substituents selected from the 

group consisting of oxo, acetal, ketal, 	•(OH)2, boronic ester, phosphonate ester, 

ortho ester, -CO2Chalkyl, -CH=CH-C 	,, -CH=CH-C(0)C1.4alkyl, -CH=CH-CO2C1_ 

4alkyl, —CO2H, and —CON142 group; or 

(B) a ClAalkyl group substituted with: 

a) one or two phenyl groups, wherein each pheny 	s optionally substituted with one, 

two, or three substituents independently selected 	• m -OH, fluoro, chloro, bromo, 

and iodo; or 

b) a naphthyl, imidazole, or indole group; 

R6 is —Ci4alkyl-OH or —C1_4alkyl-SH; 

R7 is —Ci4alkyl-OH or —C14alkyl-SH; 

m is 0, 1, 2, 3, 4, or 5; 

R8 is: 

(a) -OH, -1\11eRb, -N(Rc)C(0)Re, or -N(Re)C(=NRd)Re; 

wherein: 

Ra is H; 

RI' is H or Ci_salkyl optionally substituted with one or more substituents selected f . 

the group consisting of oxo, acetal, and ketal, 
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-B(OH)2, -SH, boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, - 

CH=CH-C(0)Cmalkyl, -CH=CH-CO2Cmalkyl, —CO2H, or -CO2Cmalkyl group; 

Re  is H, Chsalkyl, Chscycloalkyl, branched alkyl, or aryl; 

Rd  is H or a Chsallcyl, C2_salkenyl, C2_salkynyl, Chscycloalkyl, branched alkyl, or aryl 

group, each optionally substituted with one or more substituents selected from the 

• oup consisting of -N3, -NH2, -OH, -SH, halogen, oxo, acetal, ketal, -B(OH)2, 

bor. uic ester, phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C1_ 

alkyl, 	II=CH-CO2Cmalkyl, —0O211, and -CO2Ch4alkyl group; and 

Re  is H; —NH d; or a Chnalkyl, Chscycloalkyl, C2h2alkenyl, C2.salkynyl, or aryl 

group, each o 	tonally substituted with one or more substituents selected from the 

group consisting 	-N3, -NH2, -OH, -SH, oxo, C24acetal, C24ketal, -B(OH)2, 

boronic ester, phosp 'nate ester, ortho ester, -CH=CH-CI40, -CH=CH-C(0)C1 _ 

4alkyl, -CII=CII-0O2C1 alkyl, and -CO2Cmalkyl group; or 

(b) a CI-12 alkyl substituted with a 	exo, acetal, ketal, -B(OH)2, boronic ester, -SH, -OH, 

phosphonate ester, ortho ester, -C —CH-CHO, -CH=CH-C(0)Cmalkyl, -CH=CH- 

CO2C14alkyl, or -CO2Cmalkyl group, 

R9  is Cmallcyl or —Ch2alkylene-le; 

wherein le is -CO2H, -CONH2, -CH2NHC(0) 	2, or —CH2NHC(=NH)NH2; 
Rio is:  

(1) a Chsalkyl optionally substituted with one or more 	bstituents selected from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boron 	ester, phosphonate ester, 

ortho ester, -CH=CH-CHO, -CH=CH-C(0)Cmalkyl, -C 	CFI-CO2Ch4alkyl, -CO2C1_ 

Alkyl, -CO2H, and —CONH2  group; or 

(2) a C14alkyl group substituted with one or two phenyl groups, or . me naphthyl, 

imidazole, or indole group, wherein each phenyl is optionally subs 	ted with one, 

two, or three substituents independently selected from -OH, fluoro, ch 	o, bromo, 

and iodo; 

n is 0 or 1; 

p is 0 or 1; 

X is Chsalkylene or C2_salkenylene, each carbon thereof optionally substituted with -0O211, 

NH2, or -NHC(0)RY; 

wherein one carbon of said alkylene is optionally replaced with -C(0)NH-, a 5-membered 

heteroaryl ring, or -S-S-; and 

RY is —Cmalkyl or —CH(Rz)CO2H; 
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wherein le is —H or —Chalky] optionally substituted with —OH, -SH, or —NH2; 

or a pharmaceutically acceptable salt thereof. 

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

more 	editope, wherein the one or more the meditope comprises a peptide of Fornmla (X): 

R5 	0 	R7  
N 	 R8  
H
.,,,

ic 	
0 

HO2C 	HN 	 (  

0 R6 
 H HNx 

O  
NH 

NH 
0 

R9  R3 	\ 
H 
	 (X) 

b R3  R2, 	NH 

k. 0 	 NH2  

HN 
_ ______ 	_ n 	HN 

I LW-NH2 N 

wherein: 

0 

the center marked with "s" is in the "R" or "S" 	nfiguration; 

R3  and R3' are each, independently, H or phenyl, o. Tonally substituted with one, two, or three 

substituents independently selected from Chalky 	-OH, fluoro, chloro, bromo, and iodo; 

R5  is: 

(A) Ch8alkyl, optionally substituted with one or more s 'stituents selected from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic -ster, phosphonate ester, 

ortho ester, -CO2Chalkyl, -CH=CH-CHO, -CH=CH-C(O 	t.aalkyl, -CH=CH-CO2C1- 

aalkyl, —CO2H, and —CONI-I2  group; or 

(B) a Chalkyl group substituted with: 

a) one or two phenyl groups, wherein each phenyl is optionally sub 	tuted with one, 

two, or three substituents independently selected from -OH, fluoro, hloro, bromo, 

and iodo; or 

b) a naphthyl, imidazole, or indole group; 

R6  is —Ci4alkyl-OH or —Cmalkyl-SH; 

R7  is —Cmalkyl-OH or —Cmalkyl-SH; 

m is 0, 1, 2, 3, 4, or 5; 
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R8  is: 

(a) -OH, -NRale, -N(le)C(0)Re, or -N(12`)C(=NRd)le; 

wherein: 

le is H; 

Rb  is I-1 or Clisalkyl optionally substituted with one or more substituents selected from 

the group consisting of oxo, acetal, and ketal, 

-B(• 	)2, -SH, boronic ester, phosphonate ester, ortho ester, -CH=CH-CHO, - 

CH 	1-I-C(0)Ci4alkyl, -CH=CII-CO2Ci4alkyl, —0O211, or -CO2C1.4alkyl group; 

Re is H, C1  alkyl, Cmcycloalkyl, branched alkyl, or aryl; 

Rd  is H or a 	alkyl, C2_8alkenyl, C2_3alkynyl, C34cycloalkyl, branched alkyl, or aryl 

group, each o tionally substituted with one or more substituents selected from the 

group consistin. •f -N3, -NH2, -OH, -SH, halogen, oxo, acetal, ketal, -B(OH)2, 

boronic ester, phosphonate ester, ortho ester, -CI=CH-CHO, -CII=CH-C(0)C1_ 

alkyl, -CH=CH-0O2 	alkyl, —0O211, and -CO2C1 alkyl group; and 

Re  is I-1; —NHRd; or a C1.12a1k 	C3scycloalkyl, C2_12alkenyl, C2_8alkynyl, or aryl 

group, each optionally substt. ted with one or more substituents selected from the 

group consisting of -N3, -NH2, -1H, -SH, oxo, C24acetal, C24ketal, -B(OH)2, 

boronic ester, phosphonate ester, o 	o ester, -CH=CH-C110, -CH=CH-C(0)Ct_ 

Alkyl, -CH=CH-CO2C14alkyl, and 	12C14alkyl group; or 

(b) a Ci_12  alkyl substituted with an oxo, acetal, 	al, -B(OH)2, boronic ester, -SH, -OH, 

phosphonate ester, ortho ester, -CH=CH-CHO, 	H=CH-C(0)C1.4alkyl, -CH=CH- 

CO2C14alkyl, or -CO2C14alkyl group; 

R9  is C14alkyl or —C1 _2alkylene-le; 

wherein le is -0O21-1, -CONI-I2, -CH2NHC(0)N1-12, or —CH 	C(=NH)NH2; 

R1°  is: 

(I) a Ci _salkyl optionally substituted with one or more substituents . lected from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, pho 	onate ester, 

ortho ester, -CH=CH-CHO, -CH=CH-C(0)Ci-talkyl, -CH=CH-0O2 	alkyl, -CO2C1. 

4alkyl, -CO2H, and —CONH2  group; or 

(2) a Ct_4alkyl group substituted with one or two phenyl groups, or one naphthy 

imidazole, or indole group, wherein each phenyl is optionally substituted with . le, 

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

and iodo; 

n is 0 or 1; 
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p is 0 or 1; 

X is Ci_salkylene or Cmalkenylene, each carbon thereof optionally substituted with -CO2H, - 

NH2, or -NHC(0)RY; 

wherein one carbon of said alkylene is optionally replaced with -C(0)NH-, a 5-membered 

heteroaryl ring, or -S-S-; and 

RY is 	C14alkyl or —CH(R.z)CO2H; 

wh 	in Rz is —H or —Ci4alkyl optionally substituted with —OH, -SH, or —NH2; 

or a pharmace k ically acceptable salt thereof. 

91. 	The m thod of claim 84, further comprising a step (c) of administering to the 

subject one or more n - a ope, wherein the one or more meditope comprises a peptide of 

Formula (X): 

R 	0 	R7  

H02 HN 	
N 	

N 	
O ( 
	

R8  
n, 

. 	H 

HNxNH  
O 	NH 

O 
	

R9  
R3  

NH 	 (X) 

R3 IP„ 	NH 

0 	 NH2  

HN 
- ------- 	- -7_-_- 

n 	HN 
\\ 

wherein: 

.........N 
X 
 	P 

NH2  

the center marked with "s” is in the "R" or "S" configuration; 

R3 and R3' are each, independently, II or phenyl, optionally substituted 	ith one, two, or three 

substituents independently selected from Ci..4alkyl, -OH, fluoro, chlor. bromo, and iodo; 

R5 is: 

(A) Cialkyl, optionally substituted with one or more substituents selected 	• 1 the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosphonate - ter,  

ortho ester, -CO2C14alkyl, -CH=CH-CHO, -CH=CH-C(0)C14alkyl, -CH=CH- 02C1- 

4alkyl, —0O2II, and —CONII2 group; or 

(B) a Ci4alkyl group substituted with: 

173 



WO 2013/055404 
	

PCT/US2012/032938 

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; 

R6  is 	l4alkyl-OH or -C j4alkyl-SH; 

R7  is -C1 	lkyl-OH or -CI4alkyl-SH; 

m is 0, 1, 2, . 	4, or 5; 

R8  is: 

(a) -OH, -Mr b, -N(R`)C(0)R`, or -N(12`)C(=NRd)le; 

wherein: 

Ra  is 1-1; 

Rb  is H or Cksalkyl . a tionally substituted with one or more substituents selected from 

the group consistin • of oxo, acetal, and ketal, 

-B(OH)2, -SH, boronic est. 	phosphonate ester, ortho ester, -CH=CH-CHO, - 

CH=CH-C(0)C14alkyl, -. H=CH-CO2Ci4alkyl, -CO2H, or -CO2Cj4alkyl group; 

R.` is H, Clancy], C3_8cycloalky 	branched alkyl, or aryl; 

Rd  is H or a Cialkyl, C2_8alkenyl, k 	salkynyl, C3_8cycloalkyl, branched alkyl, or aryl 

group, each optionally substituted 	ith one or more substituents selected from the 

group consisting of -N3, -NH2, -OH„ halogen, oxo, acetal, ketal, -B(OH)2, 

boronic ester, phosphonate ester, ortho • • er, -CH=CH-CHO, -CH=CH-C(0)C1 _ 

alkyl, -CH=CH-CO2Cj4alkyl, -CO2H, an. CO2Ciaalkyl group; and 

Re  is H; -NIIRd; or a C1.12alkyl, C3_8cycloancyl, C2_ 	alkenyl, C2_8alkynyl, or aryl 

group, each optionally substituted with one or m 	substituents selected from the 

group consisting of -N3, -NH2, -OH, -511, oxo, C24a • tal, C24ketal, -B(OH)2, 

boronic ester, phosphonate ester, ortho ester, -CH=CH- b. 	0, -CH=CH-C(0)Ci _ 

4alkyl, -CH=CH-CO2C j4alky], and -CO2C14alkyl group; o 

(b) a C1-12 alkyl substituted with an oxo, acetal, ketal, -B(OH)2, boron 	ester, -SH, -OH, 

phosphonate ester, ortho ester, -CH=CH-CHO, -CH=CH-C(0)C14 	1, -CI-1=CH- 

CO2Cmalkyl, or -CO2Cksalkyl group; 

R9  is Chalky] or -Cialkylene-le; 

wherein Rx is -CO2H, -CONH2, -CH2NHC(0)NH2, or -CH2NHC(=NH)NH2; 
R m is:  

(1) a Cialkyl optionally substituted with one or more substituents selected from the 

group consisting of oxo, acetal, ketal, -B(OH)2, boronic ester, phosphonate ester, 
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ortho ester, -CH=CH-CHO, -CH=CH-C(0)Ci4alkyl, -CH=CH-CO2Ci4alkyl, -CO2C1 _ 

4alkyl, -0O211, and —CONH2  group; or 

(2) a Cmalkyl group substituted with one or two phenyl groups, or one naphthyl, 

imidazole, or indole group, wherein each phenyl is optionally substituted with one, 

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

am odo; 

n is 0 or 1; 

p is 0 or 1; 

X is Cialkylene o 	24alkenylene, each carbon thereof optionally substituted with -00111, - 

NH2, or -NHC(0) ' ; 

wherein one carbon o 	aid alkylene is optionally replaced with -C(0)NH-, a 5-membered 

heteroaryl ring, or -S .-; and 

RY is —Ci.4alkyl or —CII(12?). 0211; 

wherein R.' is —H or —C14' 	1 optionally substituted with —OH, -SH, or —NH2; 

or a pharmaceutically acceptable salt 	ereof. 

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

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

diagnostic agent. 

94. The method of claim 93, wherein the diagno 	c 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, i I icators, and 

radioactive substances. 

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

97. A method of generating a meditope-enabled antibody or fragment the •o , 

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 

losition 40 or position 89 of the VII region, according to Kabat numbering, 

thereby generating a meditope-enabled antibody or fragment thereof which binds to a 

me 'ope that is a peptide having an amino acid sequence selected from the group consisting 

of the 	•quences set forth in SEQ ID NO: 1, 2, 16-18, 23, 29, 31, 32, 36, 39, 42, 43, 45, 46, 

51, 52, 5• 	and 55, or a cyclic peptide derived therefrom. 

98. e method of claim 97, wherein the template antibody or fragment thereof is 

selected from the , oup consisting of: abagovoinab, abciximab, adalimumab, adecatumumab, 

alemtuzumab, altun • iab, altumomab pentetate, anatumomab, anatumomab mafenatox, 

arcitumomab, atlizuma ►  basiliximab, bectumomab, ectumomab, belimumab, benralizumab, 

bevacizumab, brentuximal canakinumab, capromab, capromab pendetide, catumaxomab, 

certolizumab, clivatuzumab t. axetan, daclizumab, denosumab, eculizumab, edrecolomab, 

efalizumab, etaracizumab, ertun : omab, fanolesomab, Ebta05, fontolizumab, gemtuzumab, 

girentuximab, golimumab, ibritum. lab, igovomab, infliximab, ipilimumab, labetuzumab, 

mepolizumab, muromonab, muromon•b-CD3, natalizumab, necitumumab, nimotuzumab, 

ofatumumab, omalizumab, oregovomab, . alivizumab, panitumumab, ranibizumab, rituximab, 

satumomab, sulesomab, ibritumomab, ibri 	iomab tiuxetan, tocilizumab, tositumomab, 

trastuzumab, Trbs07, ustekinumab, visilizuma •, votumumab, zalutumumab, brodalumab 

anrukinzumah, bapineuzumab, dalotuzumab, de 	izumab, ganitumab, inotuzumab, 

mavrilimumab, moxetumomab pasudotox, rilotumu lab, sifalimumab, tanezumab, 

tralokinumab, tremelimumab, urelumab, B6H12.2, an' the antibody produced by the 

hybridoma 10B5. 

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

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

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

101. The method of claim 100, wherein the dissociation constant is ess than 2 µM. 

102. The method of any of claims 97-101, wherein the meditope is a pep.'de of the 

amino acid sequence set forth in SEQ ID NO: 1 or 2 or cyclic peptide derived theref 6 1. 
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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, 

3` 40, 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, :7, 88, 89, 90, 91, 103, 104, 105, 106, 107, 108, 109, 110, 147, 150, 151, 152, 173, 

174, 175, 	6, 177, 185, 186, and 187 of the heavy chain, according to Kabat numbering. 

104. 	'1 e method of claim 103, wherein the meditope-enabled antibody contains a 

light chain having ' : , V9 or 19, 110 or L10, Q38, R39, T40, N41 G42, S43, P44, R45, D82, 

183, A84, D85, Y86, 	:7, G99, A100, G101, T102, K103, L104, E105, R142, S162, V163, 

T164, E165, Q166, D16 	S168, and Y173, according to Kabat numbering and a heavy chain 

having Q6, P9, R38, Q39, S 0, P41, G42, K43, G44, L45, S84, D86, T87, A88, 189, Y90, 

Y91, W103, G104, Q105, G10. T107, L108, V111, T110, Y147, E150, P151, V152, T173, 

F174, P175, A176, V177, Y185, 	86, and L187, according to Kabat numbering. 

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

fragment thereof of any of claims Ito 30. 

106. 	A vector, comprising the polynuc •otide of claim 105. 

107. 	A library, comprising the vector of elm g 106. 

108. 	A screening method, comprising: 

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

(b) selecting an antibody or fragment thereof from am. g the expressed 

antibodies or fragments. 

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

binding affinity, pH tolerance, pH dependence, toxicity, PK, or PD of the sel• ted antibody 

or fragment thereof. 
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110. 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, 

where 	the meditope non-covalently binds to the antibody or fragment thereof; and 

1 	adding a candidate meditope variant or analog; and 

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

analog, where' ‘ displacement of the meditope by the candidate variant or analog identifies it 

as the meditope 	ant or analog. 

112. A meth •d for modifying a meditope, comprising: 

effecting one or 	.re amino acid substitutions, insertions, or deletions, to a peptide 

having the sequence set for .,  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 	.r cyclic peptide derived therefrom, thereby altering the pH- 

dependence of the binding affini 	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 t a lysosomal pH level. 

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

affinity in a hypoxic enviromnent. 

115. A method for modifying a meditope-ena. ed antibody, comprising: effecting 

one or more modificaitons at position 8 , 9, 10, 38, 39, 40, 	42, 43, 44, 45, 82, 83, 84, 85, 

86, 87, 99, 100, 101, 102, 103, 104, 105, 142, 162, 163, 164, 	166, 167, 168, and/or 173 

of the light chain, or 6, 9, 38, 39, 40, 41, 42, 43, 44, 45, 84, 86, :1 	88, 89, 90, 91, 103, 104, 

105, 106, 107, 108, 109, 110, 147, 150, 151, 152, 173, 174, 175, 1 	., 177, 185, 186, and/or 

187 of the heavy chain, of the meditope-enabled antibody, according .. Kabat numbering. 

178 



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. 

142 



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 85, 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 µ1\4, 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. 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 
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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 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 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 ID 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)1, 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. 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 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 is 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, 

Fbta05, fontolizumab, 	 ibritumomab, igovomab, infliximab, gemtuzumab, girentuximab, golimumab, 

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) Hb/IIIa 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- lbeta, prostate specific membrane antigen (PSMA), CD3, EpCAM, EGF receptor 

(EGFR), MUC1, human interleukin-2 receptor, Tac, RANK ligand, C5 or other complement 

proteins, CD1 1 a, alpha-v beta-3 integrin, HER2, neu, CD15, CD20, Interferon gamma, CD33, CA- 

IX, 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 

(DLL4), 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. 	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 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 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 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. 
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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 	42, a serine position 

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 

isoleucine 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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