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[0061]The present invention relates to novel compounds
that promoting insulin secretion and lower blood
glucose levels, and methods of making and using these
compounds. In particular, the present 10invention
relates to compounds that bind to and activate the
glucagon-like protein 1 receptor (GLP-1R). BACKGROUND 



[0002]Type H diabetes is the most prevalent form of
diabetes. The disease is caused by insulin resistance
and pancreatic /3 cell failure, which results in
decreased glucose-stimulated insulin secretion.
Incretins, which are compounds that stimulate
glucose-dependent insulin secretion and inhibit
glucagon 15secretion, have emerged as attractive
candidates for the treatment of type II diabetes. Two
incrctins that have been found to improve [3 cell
function in vitro are glucose insulinotropic polypepti
de (GIP) and glucagon-like peptide (7-36) amide
(GLP-1). GIP does not appear to be an attractive
therapeutic candidate, because diabetic [3 cells are
relatively resistant to its action. However, diabetic
[3 cells are sensitive to the effects of GLP-1.
20[0003]In addition to increasing insulin secretion
and decreasing glucagon secretion, the 30-amino acid
GLP-1 peptide stimulates pro-insulin gene
transcription, slows down gastric emptying time, and
reduces food intake. GLP-1 exerts its physiological
effects by binding to the glucagon-tike peptide 1
receptor (GLP-IR), a putative seven-transmembrane
domain receptor. [0004]A drawback to the therapeutic
use of GLP-1 is its short in vivo half-life (1-2
minutes). This 25short half-life is the result of
rapid degradation of the peptide by dipeptidyl
peptidase 4 (DPP-1V). This has led to the
identification or development of GLP-1 analogs that
exhibit increased half lives while maintaining the
ability to agonize GLP-1R activity. Examples of these
analogs include exendin-4 and GLP-1-G1y8.
[0005]Although several GLP-1 analogs have been
developed that maintain insulinotropic activities
30while displaying increased half-I ivcs, there is
still a need for GLP-1R agonists with improved
pharmacokinetic profiles. 



[0006]The reference to any art in this specification
is not, and should not be taken as, an acknowledgement
of any form or suggestion that the referenced art
forms part of the common general knowledge.  WO
20081081418PCT/IE2008/000001 2 compositions. In
certain embodiments, GL?-1R agonist (GA) compounds
with improved in vivo half-lives are provided. GA
targeting compounds are formed by covalently linking a
GA targeting agent, either directly or via an
intervening linker, to a combining site of an
antibody. Pharmaceutical compositions comprising
targeting compounds of the invention and a
pharmaceutically acceptable carrier are also
5provided. 10008]In certain embodiments, GL?-1R
agonist (GA) peptides are provided. In some aspects,
the present invention provides a GA targeting agent,
wherein a GA targeting agent is a peptide agonist of
the GLP-1 receptor, comprising a peptide comprising a
sequence substantially homologous to: El_ HI x2E3 G4
Ts r6 T, s, D,xI2 x13 xI4 EIS xI6 x'1 A'8 xI9 x20 x21
Fr x23 x24 x25 x26 x27 x28 x29 x30 x31 x32 x33 x34 x35
x36 x37 x38 x39-R.2, 



wherein: 121 is absent, CH,, C(0)CH3, C(0)CH2CH3,
C(0)CH2CH2CH3, or C(0)CH(CH3)CH3i R2 is absent, OH,
NH2, NH(CH3), NHCH2CH3, NHCH2C112CH3, NHCH(CH3)C113,
15 NHCH2CH2CH2CH3, NHCH(CH3)CH2CH3, NLIC6I-15,
NHCH2CH2OCH3, NHOCH3, NHOCH2CH3, a carboxy protecting
group, a lipid fatty acid group or a carbohydrate, and
x2 is a blocking group such as Aib, A, S, T, V, L, I,
or D-Ala, (wherein the term "blocking group" in the
context of position x2 refers to a residue or group
that can block certain cleavage reactions, such as
DPP-4 cleavage), x1 is V, L, I, or A, x12 is S or K,
x13 is Q or Y, x14 is G, C, F, Y, W, M, or L, x16 is
K, D, 20E, or G, x12 is E or Q, x19 is L, I, V, or A,
x2 is Om, K(SH), R, or K, x21 is L or E, x23 is I or
L, x24 is A or E, x26 is W or F,x26 is L or I, x22 is
I, K, or V, x28 is B, Om, N, or K, x29 is Mb or G,
xany amino acid, preferably G or R, x31 is P or
absent, x32 is S or absent, x33 is S or absent,x34 is
G or absent, x36 is A or absent, X36 is P or absent,
x37 is P or absent, x38 is P or absent, x39 is S or
absent, x4 is a linking residue or absent, and in
addition, wherein one of xll), x, X12, X13, x14, x16,
x17, x19, x20, x2I, x24, x26, x27, x213, x32, x33,
25.34, x33, x36, X37, X38, X39, or x4 is substituted
with a linking residue (41121-)comprising a
nucleophilic sidechain covalently linkable to the
combining site of an antibody via an intermediate
tinker, and wherein the linking residue is K(SH). In
these embodiments, x2 may be Mb. 



[0009]Compounds of the invention may comprise a
peptide eomprising a sequenee substantially homologous
to one or more compounds seleeted from the group
eonsisting of:
R1-HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPFSK(SH)-R2
(SEQ ID NO: 172),
R1-HAibEGTFTSDLSKQMEEEAVRLFIE'WLKNGGPSSGAPPPSK(SH)-R2
(SEQ ID NO: 173),
R1-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSS0APPK(SH)S-R2
(SEQ ID NO:99),
R1-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAK(SH)PPS-R2
(SEQ ID NO: 100),
R'HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSK(SH)APPPS-R2
(SEQ ID NO: WI).
R1-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNOGPK(SH)SGAPPPS-R2
(SEQ ID NO: 168),
R1-HA1bEGTFTSDLSKQMEEEAVRLFIEWLKIC(SH)G0PSSGAPPPS-R2
(SEQ ID NO: 102),
R1-HAibEGTFTSDLSKQMEEEAVRLFIEWLK(SH)NGGPSSGAPPPS-R2
(SEQ ID NO: 170),
R1-HAibEGTFTSDLSKQMEEEAVRLFIEWK(SH)KNGGPSSGAPPPS-R2
(SEQ ID NO: 103),
le-HAibEG1FTSDLSKQMEEEAVRLFIK(SH)WLKNGGPSSGAPPPS-R2
(SEQ ID NO: 104),
126-HAibEGTFTSDLSKQMEEEAVRLFK(SH)EWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 105),
R1-HAibEGTFTSDLSKQMEEEAVRK(SH)FIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 106),  3
11.1-HAibEGTFTSDLSKQMEEEAVK(SH)LFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 107),
RI-1-1,66bEGTFTSDLSKQMEEEAK(SH)RLFIEWLKNGGPSSGAPPPS-R2
(SEQ ED NO: 108),
11.1-HAibEGTFTSDLSKQMEEK(SH)AVRLF1EWLICNGGPSSGAPPPS-R2
(SEQ ED NO: 109),
11.1-HAibEGTFTSDLSKQMEK(SH)EAVELFIEWLICNGGPSSGAPPPS-R2
(SEQ ED NO: 110),
11.1-HAibEGTFTSDLSKQK(SH)EEEAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 111),
R'-HAibEGTFTSDLSKK(S14)MEEEAVRLFIEWLKINTGGPSSGAPPPS-R2
(SEQ ED NO:112),
11.1-HAibEGTFTSDLSK(SE)QMEEEAVRLF1EWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 169),
R'-HAibEGTFTSDLK(SH)KQMEEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 113),
R1-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGK(SH)-R2 (SEQ ID
NO:! 14),
R1-HAibEGTFTSDLSKQMEEEAVRKFIEWLK(SH)NGGPSS-R2 (SEQ DD
NO:115), le-HAibEGTFTSDVSSYLEGQAAICEFIAWLVKGRK(SH)-R2
(SEQ ID NO:3 8),
le-HA1bEGTFTSDVSSYLEGQAAIC(SH)EFIAWLVKGR-R2 (SEQ ID
NO:39),
R'-HAibEGTFTSDVSSYLEEQAVK(SH)EFIAWLIKAibRESSGAPPPS-R2
(SEQ ID NO: 111),
RI-HAibEGTFTSDK(SH)SSYLEEQAVICEFIAWLIKAibR-R2 (SEQ ID
NO: 116),
111-HAibEGTFTSDVSK(SH)YLEEQAVKEFIAWLIKA1bR-R2 (SEQ ID
NO:1 17),
11.1-HAibEGTFTSDVSSYK(SH)EEQAVICEFIAWLIKAibR-R2 (SEQ
ID NO:! 18).
le-HAibEGTFTSDVSSYLEK(SH)QAVICEFIAWLIKAibR-R2 (SEQ ID
NO:! 19), RLHAibEGTFTSDVSSYLEEQK(SH)VKEFIAWLIKAibR-R2
(SEQ ID NO: 120),
RI-HA1bEGTFTSDVSSYLEEQAVK(SH)EICIAWLIKA1blt-112 (SEQ
ID NO: 12!),
le-HA1bEGTFTSDVSSYLEEQAVICEFIK(SH)WLIKAibR-R2 (SEQ ID
NO: 122),
121-HAibEGTFTSDVSSYLEEQAVICEFIAWK(SH)IKAibR-R2 (SEQ ID
NO: 123), and
RI-HAibEGTFTSDVSSYLEEQAVICEFIAWLIKAibRESSGAPPPSK(SH)-R
2 (SEQ ID NO: 124). [0010]Compounds of the invention
may comprise a peptide comprising a sequence
substantially homologous to one or more compounds
selected from the group consisting ofi
R'HAibEGTFTSDVSSYLEGQAAKEFIAWLVKGRK(SH)-112 (SEQ ED
NO:3 8), 111-HAibEGTFTSDVSSYLECTQAAK(SH)EFIAWLVKGR-R2
(SEQ ED NO:39),
R'-HAibEGTFTSDK(SH)SSYLEEQAVICEFIAWLIKAibR-R2 (SEQ ID
NO: 116),
111-HAibEGTETSDVSK(SH)YLEEQAVKEFIAWLIKAibR-R2 (SEQ ID
NO:117),
RI-HAibEGTFTSDVSSYK(SH)EEQAVICEFIAWLEECA1bR-R2 (SEQ ID
NO:118), RLHAibEGTFTSDVSSYLEK(SH)QAVICEFIAWLIKAibR-R2
(SEQ ID NO: 119),
R1-HAibEGTFTSDVSSYLEEQK(SH)VKEFIAWLIKAibR-R2 (SEQ ID
NO: 120),
111-HAibEGTFTSDVSSYLEEQAVK(SH)EKIAWLIKAibR-13.2 (SEQ
ID NO: 121),
Iti-HAibEGTFTSDVSSYLEEQAVICEFIK(SH)WLEKA1bR-R2 (SEQ ID
NO: 122), and
111-HAibEGTFTSDVSSYLEEQAVKEFIAWK(SH)11CAibR-R2 (SEQ ED
NO: 123). [0011]Compounds of the invention may
comprise a peptide comprising a sequence substantially
homologous to one or more compounds selected from the
group consisting of:
R.I-HGEGTFTSDLSKQMEEEAVELFIEWLKEGGPSSGAPPESK(S11)-R2
(SEQ ID NO: 172),
R'-HAibEGTFTSDLSKQMEEEAVREFIEWLICNOGPSSGAPPPSK(SH)-R2
(SEQ ID NO: 173),
RI-HAibEGTFTSDLSKQMEEEAVREFEEWLKNGGPSSGAPPK(SH)S-R2
(SEQ ID NO:99), 111-HAibEGTE,
ESDLSKQMEHEAVREFIEWLICNOGPSSGAIC(SH)PPS-R2 (SEQ ID NO:
100),
RI-HAibEGTFTSDLSKQMEEEAVREFIEWLKNGGPSSK(SH)APPPS-R2
(SEQ 1D NO: 101),
RI-HAibEGTFTSDLSKQMEEEAVREFIEWLICNGGPK(SH)SGAPPPS-R2
(SEQ ID NO: 168),
RI-HA1bEGTFTSDLSKQWEEAVREFIEWLKK(SH)GGPSSGAPPPS-R2
(SEQ 1D NO: 102).
R'-HAibEGTETSDLSKQMEEEAVREFIEWLK(S11)NGGPSSGAPPPS-R2
(SEQ ID NO: 170),
RI-HAibEGTFTSDLSKQMEEEAVREFIEWK(SH)KNGGPSSGAPPPS-R2
(SEQ ID NO: 103),
R'HAibEGIblSDLSKQMEEEAVREFIK(SH)WLKNGGPSSGAPPPS-R2
(SEQ ID NO: 104), 



-HAibEGTFTSDLSKQMEEEAVREFK(SH)EWLIWGGPSSGAPPPS-R2 (SEQ
ID NO: 105), RI-HAibEGIb f
SDLSKQMEEEAVRK(SH)FIEWLKNGGPSSGAPPPS-R2 (SEQ ID NO:
106),
R'-HAibEGTFTSDLSKQMEEEAVK(SH)LFLEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 107),
RI-HAibEGTFTSDLSKQMEEEAK(SH)RLF1EWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 108),
RI-HAibEGTFTSDLSKQMEEK(SH)AVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 109),
RI-HAibEGTFTSDLSKQMEK(SH)EAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 110),  WO 2008/081418PCT/IE2008/000001 4
RLHAibEGTFTSDLSKQK(SH)EEEAVRIFIEWLKNGGPSSGAPPPS-It2
(SEQ ID NO:!! 1),
121-HAibEGTFTSDLSICK(SH)MEEEAVRIFIEWLICNGGPSSGAPPPS-le
(SEQ ID NO:! 12),
R'-HAibEGTFTSDLSK(SH)QMEEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 169),
R'-HAibEGTFTSDIX(SH)KQMEEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 113), RLHAibEG
11,1SDLSKQMEEEAVELFIEWLKNOGK(SH)412 (SEQ ID 140:114),
and R'-HAibEGTFTSDLSKQMEEEAVRICHEWLK(SH)NGGPSS-R2(SEQ
ID NO:115). 100121Compounds of the invention may
comprise a peptide comprising a sequence substantially
homologous to one or more compounds selected from the
group consisting of:
R'HAibEGTFTSDLSKQMEEEAVALFIEWLKNGGPSSGAPPK(SH)S-R2
(SEQ 3D 140:99),
12.1-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAIC(SH)PPS-R
2 (SEQ ID NO: 100), R'-HAibEG11-
TSDLSKQMEEEAVRIFIEWLICNGGPSSK(SH)APPPS-le (SEQ ID NO:
101),
R'HAibEGTFTSDLSKQMEEEAVRIFIEWLICNGGPK(SH)SGAPPPS-122
(SEQ ID NO: [68).
R'-HAibEGTFTSDLSICQMEEEAVRLFIEVVLICK(SH)GGPSSGAPPPS-R2
(SEQ ID NO: 102),
R'-HAibEGTFTSDLSKQMEEEAVELFIEWLK(SH)NOGPSSGAPPPS-R2
(SEQ ID NO: 170),
RT-HAibEGTFTSDLSKQMEEEAVRLFIEWK(SH)KNGGPSSGAPPPS-R2
(SEQ 1D NO: 103),
11.1-HAibEGTFTSDLSKQMEEEAVRLFIEC(SH)WLKNGGPSSGAPPPS-k2
(SEQ ID NO: 104),
RI-HAibEGTFTSDLSKQMEEEAVRLFK(SH)EWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 105),
RI-HAibEGTFTSDLSKQMEEEAVRIC(SH)FIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 106),
RI-HAibECTFTSDLSKQNLEEEAVK(S1-1)LFIEWLKNGGPSSGAPPPS-R2
(SEQ ID 140:107),
R'-HAibEGTFTSDLSKQMEEEAIC(SH)RLFIEVVLKNGGPSSGAPPPS-R2
(SEQ ID NO: 108), le-HAibEG11,
ISDLSKQMEEK(SH)AVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ ID NO:
109),
RI-HAibEGTFTSDLSKQMEK(SH)EAVRLFEEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 110),
R'-HAibEGTFTSDLSKQK(S1-1)EEEAVRLFLEWLKNGGPSSGAPPPS-R2
(SEQ ID NO:!!!),
R'HAibEGTFTSDLSKK(SH)MEEEAVELFIEWLENGGPSSGAPPPS-R2
(SEQ ID NO: 112),
R'HAibEGTFTSDLSK(SH)QMEEEAVRIFIEWLENGGPSSGAPPPS-R2
(SEQ ID NO: 169),
RLHAibEGTETSDLK(SH)KQMEEEAVRIFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO:! 13), and
It1-HAibEGTFTSDLSKQMEEEAVRICFIEWLK(SH)NGGPSS-R2 (SEQ
ID NO: 115). [0013]Compounds of the invention may
comprise a peptide comprising a sequence selected from
the group consisting of:
R.LHAibEGTFTSDLSKQMEEEAVRI,FIEWLENGGPSSGAPPK(SH)S-R2
(SEQ ID NO:99),
le-HAibEG1.1,1SDLSKQMEEEAVRIFIEWLICNGGPSSGAK(SH)PPS-R2
(SEQ ID NO: 100),
121-HAibEGTFTSDLSKQMEEEAVRIFIEWLKNGGPSSK(SH)APPPS-12.2
(SEQ ID NO: 10!),
112-HAibEGTFTSDLSKQMEEEAVALFIEWLENGGPK(SH)SGAPPPS-R2
(SEQ ID NO; 168),
RCHA1bEGTFTSDLSKQMEEEAVRLFIEWLICIC(SH)GGPSSGAPPPS-12.2
(SEQ ID NO: 102),
RLHAibEGTPTSDLSKQMEEEAVALFIEWLIC(SH)NGGPSSGAPPPS-R2
(SEQ ID NO: 170),
le-HAibEGTFTSDLSKQMEEEAVRIC(SH)FIEWLENGGPSSGAPPPS-R2
(SEQ ID NO: 106),
RI4IAibEGTFTSDLSKQMEEEAVK(SH)LFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 107).
R'HAibEGTFTSDLSKQMEEEAK(SH)RLFIEWLKNGGPSSGAPPPS-le
(SEQ ID 140:108),
R'HAibEGTFTSDLSKQMEK(SH)EAVRLFIEWLKNGGPSSGAPPPS-12.2
(SEQ ID NO:110),
1tLHAibEGTFTSDLSKQK(SH)EEEAVELFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 111),
RI-HAibEGTFTSDLSICK(SH)MEEEAVRLFIEWLKNOGPSSGAPPPS-R2
(SEQ ID NO: 112),
R'HAibEGTFTSDLSK(SH)QMEEEAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 169),
R'HAibEGTFTSDLK(SH)KQMEEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 113), and
RI-HAibEGTFTSDLSKQINEEEAVRICFEEWLK(SH)NGGPSS-R2 (SEQ
ID NO: 115). 



510014)Compounds of the invention may comprise a
peptide comprising a sequence selected from the group
consisting of:
R1-HAibEGTFTSDLSKQMEEEAVRK(SH)FIEWLKNGGPSSGAPPPS-le
(SEQ ID NO: 106),
R'HAibEGTFTSDLSKQMEEEAVK(SH)LFIEVVLKNGGPSSGAPPPS-R2
(SEQ ID NO: 107),
Iti-HAibEGTFTSDLSKQMEEEAK(SH)R1FIEVVLICNCTGPSSGAPPPS-R
2 (SEQ ID NO: 108), It'
-HAibEGTFTSDLSKQMEK(SH)EAVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO: 110),
Itl-HAibEGTFTSDLSKQIC(5H)EEEAVELFIEVVLKNGGPSSGAPPPS-12
2 (SEQ ID NO:!!!), and  WO
2008/081418PC171E20081000001 5
R1-HAibEGTFTSDL5ICK(5II)MEEEAVRLFIEWLKNGGP5SGAPPP5-R2(
SEQ ID NO: 112). [0015]In certain aspects, the present
invention provides a GA targeting agent, wherein a GA
targeting agent is a peptide agonist of the GLP-I
receptor, comprising a peptide comprising a sequence
substantially homologous to:            RI-111 x2E3 G4
16 017 S8 D9 )(IDS" X12 X" X14 E15 x16 x" Al9 X19 X2
X21 Fr x23 .24 e x26 .27 x28 5x29 x" x31 x32 x" x" x"
x" x" x38 x39-R2 wherein 



RI is absent, CH3, C(0)CH3, C(0)CH2CH3, C(0)CH2CH2CH3,
or C(0)CH(CH3)CH3; and R2 is absent, OH, NH2, NH(CH3),
NHCH2CH3, NHC1120-12CH3, NHCH(CH3)CI-13,
NHCH2CH2CH2C1-13, NHCH(C113)CH2CH3, NHC6H5,
NHCH2CH2OCH3, NHOCI13, NHOCH2CH3, a 10carboxy
protecting group, a lipid fatty acid group or a
carbohydrate,       x2 is a blocking group such as
All,, A, S, T, V, L, I, or 13-Ala, xl is V, L, I, or
A, X12 is S or K, X13 is Q or Y, x14 is G, C, F, Y, W,
M, or L, x16 is K, D, E, or G, X" is E or Q, X19 is L,
I, V, or A, x2 is Om, K(SH), R, or K, X21 is L or E,
x2-3 is I or L, x24 is A or E, x W or F, x26 is L or!,
X27 is I, K, or V. x28 is R, Om, N, or K, X29 is Aib
or G, x3 is any amino acid, preferably G or R, x31 is
P or absent, x32 is S or 15absent, x33 is S or
absent,x34 is G or absent, x" is A or absent, x36 is P
or absent, x37 is P or absent, X38 is P or absent, x39
is S or absent, X4 is a linking residue or absent, and
wherein the peptide is covalently linked to the
combining site of an antibody via an intermediate
linker (L'), and L' is covalently linked to either the
C-terminus or a nucleophilic sidechain of a Linking
Residue (41R]-), such that -[L12]- is selected from
the group comprising K, R, Y, C, T, 5, 20homologs of
lysine (including K(SH)), homocysteine, and
homoserine, and when present, substitutes one of x1,
x11, x12, x", x14, x16, x17, x19, x211, e, e, .26,
x27, .28, X32, X33, X", X", X36, X", X", X39, or x". 



[00161In certain aspects, the invention provides a GA
targeting agent comprising a peptide comprising a
sequence substantially homologous to: Aibze G4 Ts F6
.1.7 s8si, sI2 yI3 x14 E15 xI6 QI7 Al8 xI9 x20 21 p22
t3 A24 x 25x21? x29 R" -R2 wherein x14 is G, C, F, Y,
W, or L, x16 is K, D, E, or G, x19 is L, I, V, or A,
X" is Om, R, or K, xW or F,iS I Or V, 3C2S s R or K,
and ,(29 is Aib or G. [0017]In certain aspects, the
invention provides a GA targeting agent comprising a
peptide comprising a sequence substantially homologous
to: 30HI A1b2E5 G4 Ts F6T7 58 D9 LI0s11 R12 Q13 A/14
EIS El6 17 AI8 .yI9 R20 /II p22 /23 E24 w2.5 E26 R27
N28 G29 G30 p3I s32 s33 G34 A35 p36 p37 p38 539412.
[0018]In certain aspects the linking residue is
selected from the group consisting of K, Y, T, and
homologs of lysine (including K(SH)).The linking
residue may be K(L), wherein K(L) is a lysine reside
attached to a linker L wherein L is capable of forming
a covalent bond with an amino acid sidechain in a 



35combining site of an antibody. [0019]Throughout this
specification, claims and accompanying figures and
sequence listings, "(L)" is employed to indicate a
Linker covalently connected to the preceding residue.
When describing the amino  WO
2008/081418PCT/IE2008/000001 6 acid residue leucine,
the single amino acid code "L" is used. The use of
parentheses for linker: "(L)", and absence of
parentheses for leucine: "L", as well as the context
of the usage will enable the skilled person to avoid
confusion between the two terms. [0020]The linking
residue may be selected from the group consisting of
x'', xI2, xI3, x14, xI6, xI7, 5x'9, x2, X21, X24, X27,
X28, X32, X34, 28, and C-terminus. The linking residue
may be selected from the group consisting of x", 22,x-
The linking residue may be selected x13, xI4, x16,
x19, x20, x21, x27, x211, x72, and M. from the group
consisting of x", x'2, x", x'4, 26, 29, x22, and 21.
The linking residue may be selected from the group
consisting of x'3, x149 xI6, X19, X2, and X21. X14 may
be the linking residue. 



[0021]In some aspects of the invention, R' is C(0)CH3,
thus aceteylating the amino termiuns of a 10GA
targeting agent. [0022]In some aspects of the
invention, le is NH2, thus amidating the carboxy
terminus of a GA targeting agent. [0023]In some
embodiments, the present invention provides a GA
targeting compound comprising a peptide comprising a
sequence substantially homologous to: x24 x2.5 x26 x27
x2Bx30 ,(3, x32 x33 x34 x35 151:12EGTET SDx'x"
xI2xl3xI4ExtGxflAxt9xx2tF2-3 x36 x37 x31329 x40
wherein:       2 is a blocking group such as Alb, A,
S, T, V, L, I, or D-Ala, x'" is V, L, I, or A, x'l is
a linking residue or S, X12 is a linking residue, S,
or K, 23 is a linking residue, Q, or Y, X' is a
linking residue, G, C, 20F, Y, W, M, or L, x'6 is a
linking residue, K, D, E, or G, X17 is a linking
residue, E, or Q, x'9 is a linking 



residue, L, I, V, or A, 2 is a linking residue, Om,
K(SH), R, or K, 2' is a linking residue, L, or E, 23
is a linking residue, I, or L, x24 is a linking
residue, A, or E, 25 is a linking residue or aromatic
residue, 26 is a linking residue, L, or I, 22 is a
linking residue, I, K, or V, x22 is a linking residue,
R, Om, N, or K, x" is a linking residue, Mb, or G, 2
is a linking residue, any amino acid, or G, x'' is a
linking residue, P, K(SH), 25or absent, 22 is a
linking residue, S, or absent, 23 is a linking
residue, S, or absent, 24 is a linking residue, G, or
absent, 25 is a linking residue, A, or absent, 26 is a
linking residue, P, or absent, x37 is a linking
residue, ', or absent, X38 is a linking residue, 13,
or absent, 29 is a linking residue, S, or absent, x4
is a linking residue or absent, such that the GA
targeting compound contains one linking residue
comprising a nucleophilic sidechain, the linking
residue being selected from the group comprising IC,
R, C, T, and S. 30[0024]The linking residue may be K.
[0025]The N-terminus may be uncapped. [0026]The
sidechain of the linking residue may be eovalently
linkable to the combining site of an antibody directly
or via an intermediate linker. In some embodiments,
the sidechain of the linking residue is covalently
linked to the combining site of an antibody directly
or via an intermediate linker 35100271In some
embodiments 26 is L. In some embodiments 21 is S. In
some embodiments x25 is W or F. In some embodiments 25
is W. 2 may be Aib.  7 



[0028]In some aspects of the invention, the invention
comprises a GA targeting compound comprising a peptide
comprising a sequence substantially homologous to:
IlAibEGTFTSD24181sx12 x13 x14 E x16 x17 A x19 20 2123
x Fx x24 x28 L x27 x28 x29 x30X 31 X 32X 33X 34X 35
6r7 X38 X39 5[0029]In some aspects, the invention
comprises a GA targeting compound comprising a peptide
comprising a sequence substantially homologous to: xs
Es G4 Ts Es Ts se Ds LisS11Ki2 GIs mg Els Eis Els Al8
vI9 R20 L21 p22 /23 E24 xK27 N28 G29 G30 p3I s32 533
G34 A35 p36 p37 p38 s39 x00 wherein: 10x2 is a
blocking group such as Mb, A, S, T, V, L, I, or D-Ala,
X25 is a linking residue, or aromatic residue, 



one or more of the residues P31 through to S39 may be
absent, x4 is a linking residue, or absent, and
one of residues 511 to x4 is a linking residue
comprising a sidechain suitable for forming covalent
15linkages, the linking residue being selected from
the group comprising K, R, C, T, and S. [0030)In some
embodiments, the GA targeting agent of the invention
comprises a trp-cage, comprising a peptide sequence
substantially homologous to comprising at least the
residues P31 832 S33 G34 A35 P36 P37 P38 and S39 In
other embodiments, one or more of the residues
comprising the trp-cage, or all of the tip-cage is
absent from the GA targeting agent. 20100311The
linking residue may be substituted for one of 511,
K12, Q13, M14, E16, E17, V19, R.20, L21,   E24, L26,
K27, N28, 029 andG30, or one of P31, S32, 533, G34,
A35, P36, 1337, P32, or S39, or X4. Such embodiments
are exemplified by: SEQ ID NO:3, SEQ ID NO:172, SEQ ID
NO:4, SEQ ID NO:173, SEQ ID NO:115, SEQ ID NO:114, SEQ
ID NO:113, SEQ ID NO:169 SEQ 1D NO:112, SEQ ID NO:111,
SEQ ID NO:110, SEQ ID NO:109, SEQ ID NO:108, SEQ ID
NO:107, SEQ ID NO:106, SEQ ID NO:105, SEQ 25 ID
NO:104, SEQ ID NO:103, SEQ ED NO:170, SEQ ID NO:102,
SEQ ID NO:168, SEQ ID NO:101, SEQ ID NO:100, SEQ ID
NO:99, SEQ ID NO:31, SEQ 1D NO:30, SEQ ID NO:29, SEQ
ID N0.28, SEQ ID NO:27, SEQ ID NO:26, SEQ ID NO:25,
SEQ ID NO:24, SEQ ID N0:23, SEQ ID NO:22, SEQ ID
NO:21, SEQ ID NO:20, SEQ ID NO:19, SEQ ID NO:18, SEQ
ID NO:17, SEQ ID NO:16, SEQ ID N0:15, SEQ ID NO:14,
and SEQ ID NO:5. 30[0032]Such embodiments are also
exemplified by SEQ ID NO:32, SEQ ID NO:34, SEQ ID
NO:36, SEQ ID NO:37, SEQ ID NO:38, SEQ ID N0:39, SEQ
ID NO:40, SEQ ID N0:41, SEQ ID N0:42, SEQ ID NO:43,
SEQ ID NO;, SEQ ID NO:45, SEQ ID N0:46, SEQ ID N0:47,
SEQ ID NO:48, SEQ ID NO:49, SEQ ID NO:50, SEQ ID
NO:51, SEQ ID N0:52, SEQ ID NO:53, SEQ ID NO:54, SEQ
1D N0.55, SEQ ID NO:56, SEQ ID NO:57, SEQ ID NO:58,
SEQ ID NO:59, SEQ ID N0:60, SEQ ID NO:61, SEQ ID
NO:62, 35 SEQ ID NO:63, SEQ ID NO:64, SEQ 1D NO:65,
SEQ ID NO:66, SEQ ID NO:67, SEQ ID N0:68, SEQ ID
NO:69, SEQ ID NO:70, SEQ 1D NO:71, SEQ ID NO:72, SEQ
1D NO:73, SEQ ID NO:74, SEQ ID NO:75, and SEQ ID
NO:76. 



8 [0033]In some embodiments, the linking residue may
be substituted for one of K12, Q19, h414, E16, En,
V19, R2, 191, 123, E24, L26, K27, and N2a. Such
embodiments are exemplified by: SEQ ID NO:169, SEQ ID
NO:112, SEQ D3 NO:111, SEQ ID NO:110, SEQ D3 NO:109,
SEQ D3 NO:108, SEQ NO:107, SEQ ID NO:106, SEQ ID
NO:105, SEQ D3 NO:104, SEQ ID NO:103, SEQ ID NO: 170,
SEQW NO:102, SEQ 5 ID 140:28, SEQ ID NO:27, SEQ ID
NO:26, SEQ ID 140:25, SEQ ID NO:24, SEQ ID NO:23, SEQ
ID NO:22, SEQ NO:21, SEQ ID NO:20, SEQ ID NO:19, SEQ
ID NO:18, and SEQ ID NO:5. [0034]The linking residue
may be substituted for 123. Such embodiments are
exemplified by SEQ ID NO:21 and SEQ ID NO:105.
[0035]The linking residue may be substituted for L.
Such embodiments are exemplified by SEQ 10 ID NO:19
and SEQ D3 NO:103. [0036]The linking residue may be
K12. Such embodiments are exemplified by SEQ ID NO:5. 



(0037]In some embodiments, the linking residue may be
substituted for one of Q23, M14, E16, V19, R29, L21,
and E24. Such embodiments are exemplified by: SEQ ID
NO112, SEQ ID NO:111, SEQ ID NO:! O, SEQ ID NO:109,
SEQ D3 NO:108, SEQ ID NO:107, SEQ ID NO:106, SEQ ID
NO:104, SEQ ID 15 NO:28, SEQ ID NO:27, SEQ ID NO:26,
SEQ ID NO:25, SEQ ID NO:24, SEQ ID NO:23, SEQ ID
NO:22, and SEQ ID NO:20. [0038]The linking residue may
be substituted for Q13. Such embodiments are
exemplified by SEQ ID NO:28 and SEQ ID NO:112.
[0039]In some embodiments, the linking residue may be
substituted for one of M14, E16, E17, V19, 20R20, L21,
and E24. Such embodiments are exemplified by: SEQ ID
NO:111, SEQ ID NO: 110, SEQ ID NO:109, SEQ ID NO:108,
SEQD3 NO:107, SEQ ID NO:106, SEQ ID NO:104, SEQD3
NO:27, SEQ D3 NO:26, SEQ D3 NO:25, SEQ ID NO:24, SEQ
ID NO:23, SEQ ID NO:22, and SEQ ID NO:20. [0040]The
linking residue may be E24. Such embodiments are
exemplified by SEQ ID NO:20 and SEQ NO:104. 25[0041]In
some embodiments, the linking residue may be
substituted for one of M14, E16, E17, 



R20, and L21. Such embodiments are exemplified by: SEQ
ID NO:1 1 1, SEQ D3 NO:110, SEQD3 NO:109, SEQ ID
NO:108, SEQ ID NO:107, SEQ NO:106, SEQ D3 NO:27, SEQ
ID NO:26, SEQ 10 NO:25, SEQ ID NO:24, SEQ ID NO:23,
and SEQ ID NO:22. [0042]The linking residue may be
substituted for M14. Such embodiments are exemplified
by SEQ 30 ID NO:27 and SEQ ID NO:111. [0043]The
linking residue may be substituted for E16. Such
embodiments are exemplified by SEQ ID 140:26 and SEQ
ID NO:! 10. [0044]The linking residue may be
substituted for En. Such embodiments are exemplified
by SEQ ID NO:25 and SEQ JDNO:109. 35[0045]The linking
residue may be substituted for V19. Such embodiments
are exemplified by SEQ ID NO:24 and SEQ NO:108.  9 



[0046]The linking residue may be substituted for R?.
Such embodiments are exemplified by SEQ ID NO:23 and
SEQ NO:107. [0047]The linking residue may be
substituted for 1,2'. Such embodiments are exemplified
by SEQ ID NO:22 and SEQ ID NO:106. 5[00481In some
embodiments, the GA targeting agent of the invention
comprises atm-cage, comprising a peptide sequence
substantially homologous to comprising at least the
residues P3I 832 S33 G34 A35 P36 P37 13313 and 339. In
other embodiments, one or more or all of the trp-cage
is absent from the GA targeting agent. 100491In some
embodiments, the present invention provides a GA
targeting compound comprising 10a peptide comprising a
sequence substantially homologous to: HI x2E3 G4 T5 F6
T7 s8 D9 x10 xl xI2 xI3 xI4 EIS xI6 x17 A xis x20 x2,
F22 x23 x24 x25 x26 x27 x28 x29 x30 x3I x32 X" X34 X"
X36 X" X38 X39 x40, wherein: x2 is a blocking group
such as Aib, A, S, T, V, L, or I, x' is V, L,1, or A,
xn is a linking residue 15or S. x'2 is a linking
residue, S, or K, X13 is a linking residue or Y, x14
is a linking residue, G, C, F, Y, W, or 



L, >06 is a linking residue, K,]), E, or G, ic" is a
linking residue or Q, x19 is a linking residue, L, I,
V, or A, x2 is a linking residue, Om, K(SH), R, or K,
X21 is a linking residue or E, x23 is a linking
residue or!, x a linking residue or A, X25 is a
linking residue or aromatic residue, xa linking
residue or L, 27 is a linking residue, L or V, X28 is
a linking residue, R, Om, or K, x" is a linking
residue, Mb, or G, x3 is a 20linking residue, or G,
x'' is a linking residue, P, K(SH), or absent, x32 is
a linking residue, S, or absent, x33 is a linking
residue, S, or absent, .34 is a linking residue, G, or
absent, X35 is a linking residue, A, or absent, X36 is
a linking residue, P, or absent, x87 is a linking
residue, P, or absent, x38 is a linking residue, P. or
absent, x39 is a linking residue, S, or absent, and x4
is a linking residue, or absent,             such that
the GA targeting compound contains one linking residue
comprising a nucleophilic 25sidechain, the linking
residue being selected from the group comprising K, R,
C, T, and S. 100501In some embodiments, x2 is Aib. In
some embodiments, X31 is Aib. [00511In some
embodiments, x'8 is E. In some embodiments, X'8 is V.
[0052]In some embodiments, the present invention
provides a GA targeting compound comprising a peptide
comprising a sequence substantially homologous to: H'
Mb' e Aibm x32 x33 x34 x35 x36 x32 x38 x39 x40 



[0053]In some embodiments, the invention comprises a
GA targeting compound comprising a sequence
substantially homologous to the sequence: Aib2 E3 6.4
Ts F6 T7 D9 VIO SyI3 LI4 BI5 El6 QI7 AI8 v19 K20 821
F22 /23 A24 w25 L26 127 K28 029 R30 Aib31 s32 s33 G34
A35 p36 p37 p38 s39 x40, wherein one or more of the
residues Aib3I through to 339 may be absent, and x4 is
a linking residue, or absent, and wherein one of
residues from S'' to x4 is a linking residue
comprising a sidechain suitable for  10 forming
covalent linkages, the linking residue being selected
from the group comprising K, R C, T, and S. Such
embodiments are exemplified by SEQ ID NO:57, SEQ ID
NO:64, SEQ ID NO:65, SEQ ID NO:66, SEQ ID NO:67, SEQ
LD NO:68, SEQ ID NO:69, SEQ ID NO:70, SEQ ID NO:71,
and SEQ ID NO:72. [0054]In some embodiments, the
invention comprises a GA targeting compound comprising
a 5sequence substantially homologous to the sequence:
HI x2 E3 G4 TS F6 T7 s8 D9 v10 slI 512 y13 L14 EI5 GI6
QI7 Al8 Al9 K20 E2' F22 /23 A24 x25 L26 v27 K28 G29
R30 P3' S" S13 G34 A" P36P37P" S38x4 wherein: 



x2 is a blocking group such as Aib, A, S, T, V, L, or
I, 10X25 is a linking residue or aromatic residue, one
or more of the residues P3' to 538 may be absent,
x40is a linking residue or absent, and wherein one of
residues from SI to x4 is a linking residue comprising
a nucleophilic sidechain, the linking residue being
selected from the group comprising K, R C, T, and S.
15Such embodiments are exemplified by SEQ ID NO:32,
SEQ ID NO:33, SEQ ID NO:34, SEQ NO:35, SEQ ID NO:36,
and SEQ ID NO:37. [0055]In some embodiments, the GA
targeting agent of the invention comprises a tip-cage,
comprising a peptide sequence substantially homologous
to a sequence comprising at least the residues?" 532
S33 G34 A35 P36 P37 P38 and 533 In other embodiments,
one or more of the residues comprising the trp- 20cage
or all of the trp-cage are absent from the GA
targeting agent. [0056]The linking residue may be K.
[0057]The N-terminus may be uncapped. 



[0058]The sidechain of the linking residue may be
covalently linkable to the combining site of an
antibody directly or via an intermediate linker. In
some embodiments, thc sidechain of the linking residue
25is covalently linked to the combining site of an
antibody directly or via an intermediate linker.
100591In certain embodiments, these peptides are
selected from the group consisting of: a GA targeting
compound as described herein, including but not
limited to
123-HGEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAPPPSK-R2 (SEQ
ID NO:3) 11.1-HGEG
1ISDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(51-0-R2(SEQ ID
NO:172)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAPPPSK-R2 (SEQ
ID NO:4) R'-HAIbEG If
ISDLSKQMEEEAVELFIEVVLKNGGPSSGAPPPSK(SH)-R2 (SEQ ID NO:
173) R'-HAibEG
IfISDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS-R2(SEQ ID NO:5)
12.1-HAMEGTFTSDLSKQMEEEAVISLFIEWLICNGG-R2 (SEQ ID
NO:6) RI-HAibEGTFTSDLSKQMEEEAVRLPIEWLKN-R2 (SEQ 1D
NO:7) RI-HAibEGTFTSDLSKQLEBEAVRLFIEFLKN-R2(SEQ ID
NO:8) R1-HAibEGTFTSDLSKQLEEEAVRLAIEFLKN-R2(SEQ ID
NO:9)
11.1-HAibEGTFTSDLSKQLEEEAVRLAIEFLICNGGPSSGAPPPS-P2
(SEQ ID NO: 10)
RI-HAibEGlk1SDLSKQLEEEAVRLFIEFLKNGGPSSGAPPPS-R2(SEQ ID
NO:] 1) RI-HAibEG I k
1SDLSK(Ae)QMEEEAVRLFLEWLK(Ac)NGGPSSGAPPPS-R2 (SEQ ID
NO: 12)
RI-HAibEGTFTSDLSK(benzoy0QMEEEAVRLFTEWLK(benzoyDNGGPSS
GAPPPS-R2 (SEQ ID NO:13)
RI-HAibEGTFTSDLSKaLEEEAVRLFIEVVLKNGGPSSGAPPKS-R2 (SEQ
ID NO: 14) 



11
111-HAibEGTFTSDLSKQMEEEAVRIFIEWLKNGGPSSGAPPK(5H)5-R2
(SEQ ID NO:99)
111-HAibEGTFTSDLSKQMEEEAVRIFIEWLKNGGPSSGAICIPS-R2 (SEQ
ID NO: 15)
III-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAIC(SH)PPS-R2
(SEQ ID NO: 100)
III-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSICAPPPS-R2 (SEQ
ID NO: 16)
III-HAibEGTFTSDLSKQMEEEAVRIFIEWLKNGGPSSK(SH)APPPS-R2
(SEQ ID NO: 101)
111-EkibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPKSGAPPP5-R2 (SEQ
ID NO: 17)
111-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPK(S1-1)SGAPPPS-R2
(SEQ ID NO: 168)
III-HAibEGTFTSDLSKQMEEEAVRLFIEWLICKGGPSSGAPPPS-R2 (SEQ
ID NO: 18)
RI-HAibEGTFTSDLSKQMEEEAVRLFTEWLICIC(SH)GGPSSGAPPPS-R2
(SEQ ID NO: 102)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWICICNGGPSSGAPPPS-R2 (SEQ
ID NO: 19)
11.3-HAibEGTFTSDLSKQMBEEAVRLFIEWLK(SH)NGGPSSGAPPPS-R2
(SEQ ID NO: 170)
III-HAibEGTFTSDLSKQMEEEAVRIFIEWK(SH)KNGGPSSGAPPPS-R2
(SEQ ID NO: 103)
111-HAibEGTFTSDLSKQMEEEAVRLFLECVVLICNGGPSSGAPPPS-R2
(SEQ ID NO:20)
III-HAibEGTFTSDLSKQMEEEAVRLFLEC(SH)WLKNGGPSSGAPPPS-R2
(SEQ ID NO: 104)
le-HAlbEGTFTSDLSKQMSEEAVRI-FICEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:21)
III-HAibEGTFTSDLSKQMEEEAVRLFK(SH)EWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 105)
III-HA1bEGTFTSDLSKQMEEEAVRICHEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:22) R1-HAibEG11, I
SDLSKQMEEEAVRK(SH)FIEWLICNGGPSSGAPPPS-R2 (SEQ ID NO:
106) R1-HAibEGTFTSDLSKQMEEEAVICLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO:23)
111-HAibEGTETSDLSKQMEEEAVK(SH)LFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 107)
III-HAibEGTETSDLSKQMEEEAICRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO:24)
RI-HA1bEGTFTSDLSKQMEEEAK(SH)RLFIEVVLICNGGPSSGAPPPS-R2
(SEQ ID NO: 108)
le-HA1bEGTFTSDLSKQMEEKAVRLFIEVVLICNGGPSSGAPPPS-R2 (SEQ
ID NO:25)
III-HAibEGTFTSDLSKQMEEK(SH)AVRLFTEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 109)
R'HAibEGTFTSDLSKQMEICEAVRLFIEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:26)
III-HAibEGTFTSDLSKQNEEK(SH)EAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 110)
Ili-HAibEGTFTSDLSKQICEEEAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO:27)
R'-HAibEGTFTSDLSKQIC(SH)EEEAVRLFIEVVLKNGGPSSGAPPPS-R2
(SEQ ID NO: 111)
111-HAibEGTFTSDLSICICMEEEAVRLFIEVVLICNGGPSSGAPPPS-R2
(SEQ ID NO:28)
1111-Ht1ibEGTFTSDLSICK(SHNEEEAVRLFIEWLKNGGPSSGAYPPS-R2
(SEQ1D NO:112)
III-HAibEGTFTSDLICKQMEEEAVRI-FIEVVLICNGGPSSGAPPPS-R2
(SEQ ID NO:29)
III-HAibEGTFTSDLSK(SH)QMEEEAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 169)
-HAibEGTFTSDLK(SH)KQMEEEAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 113)
11.1-HAibEGTFTSDLSKQACEEEAVRLFIEVVLICNGGK-R2 (SEQ ID
NO:30) III-HAibEGTFTSDLSKQMEEEAVRI-FIEWLICNGGK(SH)-R2
(SEQ ID NO: 114)
III-HAibEGTFTSDLSKQMEEEAVRICFIEWLICNGGPSS-R2 (SEQ ID
NO:31) III-HAibEGTFTSDLSKQMEEEAVRICFIEWLK(SH)NGGPSS-R2
(SEQ ID NO: 115)
113-HAibEGTFTSDVSSYLEGQAAICEFIAWLVKGR-It2 (SEQ ID
NO:32) RCHAEGif. I SDVSSYLEGQAAKEFIAWLVKGRK-R2 (SEQ ID
NO:33) III-HGEGTETSDVSSYLEGQAAKEFIAVVLVKGRK-1t2 (SEQ
ID NO:34) III-HAibEGTFTSDVSSYLEGQAAICEFIAVVLVICAibR-W
(SEQ ID NO:35)
R'-HAibEGTFTSDVSSYLEGQAAICEFIAVVLVICAibRK-R2 (SEQ ID
NO:36) R'HAibEGTFTSDVSSYLEGQAAICEFIAVVLVKGRK-R2 (SEQ
ID NO:37)
RCHAibEGTFTSDVSSYLEGQAAICEFIAVVLVKGRK(511)-R2 (SEQ ID
NO:38) 112-HAibEGTFTSDVSSYLEGQAAK(SH)EFIAWLVKGR-R2
(SEQ ID NO:39)
RI-HAibEGTFTSDVSSYGEGQAAKEFIAWLVICAib1t-R2(SEQ ID
NO:40) III-HAibEGTFTSDVSSYCEGQAAICEFIAVVLVKAibR-R2
(SEQ ID NO:41)
RI-HAibEGTFTSDVSSYFEGQAAICEFIAWLVICAibR-R2 (SEQ ID
NO:42) III-HA1bEGTFTSDVSSYYEGQAAICEFIAVVLVICAib1t-R2
(SEQ ID NO:43)
III-HAibEGTFTSDVSSYWEGQAAICEFIAWLVICAibR-R2 (SEQ ID
NO:44) III-EkibEGTFTSDVSSYLEEQAAKEFIAWLVICAibR-R2 (SEQ
ID NO:45)  -HAibEGTFTSDVSSYLEDQAAICEFIAVVLVICAibR-R2
(SEQ ID NO:46)
12.1-HAibEGTFTSDVSSYLEKQAAKEFIAWLVICAibR-R2 (SEQ ID
NO:47) 11.1-HAibEGTFTSDVSSYLEGQAVKEFIAVVLVICAibR-R2
(SEQ ID NO:48)
R1-HAibEGTFTSDVSSYLEGQAIKEFIAWLVKAibR-R2 (SEQ ID
NO:49) 121-HAibEGIli ISDVSSYLEGQALICEFIAWLVKAibR-R2
(SEQ ID NO:50)  WO 2008/081418PCT/1E2008/000001 12
RI-HAibEGTFTSDVSSYLEGQAAREFIAWLVKAibR-R2(SEQ ID NO:51)
RI-HAibEGTFTSDVSSYLEGQAAOrnEFIAWLVICAibR-R2(SEQ ID
NO:52) 121-HAibEGTFTSDVSSYLEGQAAKEFIAFLVKAibR-R2(SEQ
ED NO:53)
1tI-HAibEGTFTSDVSSYLEGQAAKEFIAWLIKA1bR-R2(SEQ ID
NO:54) 12.1-HAibEGTFTSDVSSYLEGQAAKEFIAWLVRAlbR-R2 (SEQ
ID NO:55)
RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVOrnAibR-1t2(SEQ ID
NO:56) RI-HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAib1t-R2 (SEQ
ID NO:57) RI-HAibEGTFTSDVSSYFEEQAVKEFIAWLIICAibR-1t2
(SEQ ID NO:58)
RI-HAibEGTFTSDVSSYYEEQAVKEFIAWL1Iaib1t-R2(SEQ ID
NO:59) RI-HAibEGTFTSDVSSYWEEQAVICEFIAWLIICAibR-R2 (SEQ
ID NO:60) 12.1.-HAibEGTFTSDVSSYLEEQAVICEFIAWLIRAibR-R2
(SEQ ID NO:61)
RI-HAibEGTFTSDVSSYLEEQAVREFIAWLIRA1bR-R2 (SEQ ID
140:62)
RI-HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAP1'PS-R2
(SEQ ID 140:63)
RI-HAibEGTFTSDVSSYLEEQAVK(SH)EFIAWLIKAibRPSSGAPPPS-R2
(SEQ ID NO: 171)
RI-HA1bEGTFTSDKSSYLEEQAVKEFIAWLIICA1bR-R2 (SEQ ID
NO:64)
RI-HAibEGTFTSDK(SH)SSYLEEQAVICEFIAWLIKAibR-R2(SEQ ID
NO: 116) RI-HAibEGTFTSDVSKYLEEQAVKEFIAWLIKA1bR-R2 (SEQ
ID NO:65)
RI-HAibEGTFTSDVSK(SH)YLEEQAVICEFIAWLI(AibR-R2 (SEQ
NO:117) RI-HAibEGTFTSDVSSYKEEQAVICEFIAWLIKAibR-R2 (SEQ
ID NO:66) RI-HAibEGTFTSDVSSYK(SH)EEQAVKEFIAWLIKAibR-R2
(SEQ ID NO:! 18)
10-HAibEGTFTSDVSSYLEKQAVKEFIAWLEECAibR-R2 (SEQ ID
NO:67) RI-HAibEGTFT5DVSSYLER(SH)QAVICEFIAWLLECAibR-R2
(SEQ ID NO: 119) 



RI-HAibEG niESDVSSYLEEQKVKEFIAWELKAibR-112 (SEQ ID
NO:68) RI-HAibEGITESDVSSYLEEQK(SH)VICEFIAWLIKAibR-R2
(SEQ ID NO: 120)
RI-HAibEGTFTSDVSSYLEEQAVICEICIAWLIKAibR-R2 (SEQ ID
NO:69) R1-HAibEGTFTSDVSSYLEEQAVK(SH)EICIAWLIK.AibR-R2
(SEQ ID NO: 121)
RI-HAibEGTFTSDVSSYLEEQAVKEFIKWELKAibR-R2 (SEQ ID
NO:70)
RI-HAibEGITTSDVSSYLEEQAVICEFIK(SH)WELECA1bR-R2(SEQ ID
NO:122) RI-HAibEalkISDVSSYLEEQAVKEFIAWICIKAibR-R2 (SEQ
JD NO:71)
RI-HAibE43TFTSDVSSYLEEQAVKEFIAWK(SH)LECAibR-R2 (SEQ ID
NO:123)
121-HAibEGlkISDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPSK-R2
(SEQ ED 140:72) RI-HAibEG1t
lbDVSSYLEEQAVKEPIAWLIKAibRPSSGAPPPSK(S11)-R2 (SEQ ID
NO:124) RI-HAibEGTFTSDVSSYLEEQAVICEFIAWLIK(Ac)AibR-R2
(SEQ ID NO:73)
RI-HAibEGTFTSDVSSYLEEQAVICEFIAWLIK(benzoyDAibR-R2 (SEQ
ID NO:74) 1214-1(Trans
3-hexanoyl)AibEGTFTSDVSSYLEEQAVKEFIAWLLKAibR-R2 (SEQ
ID NO:75) RI-H(3-Aminophenylacetyl)AibEGlb
fSDVSSYLEEQAVKEFIAWL1KA1bR-R2 (SEQ ID NO:76) RI is
absent, CH3, C(0)CH3, C(0)CH2CH3, C(0)CH2CH2CH3, or
C(0)CH(CH3)CH3; and        R2 is OH, NH2, NH(CH3),
NHCI-12CH3, NHCH2C112CH3, NHCH(CH3)CH3,
NHCH2CH2CH2CH3, NHCH(CH3)CH2C113, NHC6H5,NHCH2CH2OCH3,
NHOCH3, NHOCH2CI-13, a carboxy protecting group, a
lipid fatty acid group or a carbohydrate. 5(00601In
certain embodiments, these peptides are selected from
the group consisting of a GA targeting compound as
described herein, including but not limited to: 



13 R1-HAEGTFTSDVSSYLEGQAAKEFIAWLVRGR (SEQ ID NO: 125)
11.4JAEG11. ISDVSSYLEGQAAREFIAWLVRGRIC (SEQ ID NO:
126) R1-HAEGTFTSDVSSYLEGQAAREFIAWLVRGK (SEQ ID NO:127)
RI-HAibEGTFTSDVSSYLEAibQAAICEFIAWLVKAibR (SEQ ID NO:
128) R1-HAibEGTFTSDVSSYLEGQAAICEFIAWLVKAibR (SEQ ID
NO:35) R1-HAibEGTFTSDVSSYLEAibQAAICEFIAWLVKGR (SEQ ID
NO: 129) R.1-11.AibEGITTSDVSSYLEAibQAAREFIAWLVRAibRIC
(SEQ ID NO: 130)
R.1-HAibEGTFTSDVSSYLEGQAAREFLAWLVRAibRK (SEQ ID NO:
131) R1-HAibEGTFTSDVSSYLEAibQAAREFLAWLVRGRK (SEQ ID
NO: 132) R1-HAibEGTFTSDVSSYLEAibQAAREFIAWLVKAibR (SEQ
ID NO: 133) R1-HA1bEGTFTSDVSSYLEGQAAREFIAWLVKGRIC (SEQ
ID NO: 134) R1-HAibEGTFTSDVSSYLEAibQAAREFIAWLVKGRK
(SEQ ID NO: 135)
11.1-HAibEGTFTSDVSSYLEAibQAAKEFIAWLVRAibR (SEQ ID NO:
136) R1-HAibEGTFTSDVSSYLEGQAAKEFIAWLVRAibRK (SEQ
NO:137) 112-HAibEGTFTSDVSSYLEAibQAAKEFIAWLVRGRIC (SEQ
ID NO: 138) R1-HAibEGTFTSDVSSYLEAibQAAKEFIAWLVKAibRAK
(SEQ 1D NO:139)
11.1-HAibEGTFTSDVSSYLEGQAAKEFIAWLVICAibRAK (SEQ ID NO:
140) R1-HAibEGTFTSDVSSYLEA1bQAAKEFIAWLVKGRAK (SEQ ID
NO: 141) RI-HAibEGTFTSDVSSYLEAibQAAICEFIAWLVICAibRIC
(SEQ ID NO: 142)
11.1-HAibEGTFTSDVSSYLEGQAAKEFIAWLVICAibRIC (SEQ ID
NO:36) 11.1-HAibEGTFTSDVSSYLEAibQAAKEFIAWLVKGRK (SEQ
ID NO: 143) R1-H(D-Ala)EGTFTSDVSSYLEGQAAKEFIAWLVKGRIC
(SEQ ID NO: 144)
R1-HAibEGTFTSDVSSYLEAibQAAibKEFIAWLVICGR1C (SEQ ID NO:
145) 11.1-HAibEGTFTSDVSSYLEEEAAREFLEWLVRGRK (SEQ ID
NO: 146) wherein: is absent, CH,, C(0)CH3, C(0)CH2CH3,
C(0)CH2C132CO3, or C(0)CH(CH3)CH3; and R2 is OH,
NT-i2, NH(CH3), NHCH2CH3, NHCH2CH2CH3, NHCH(CH3)CH3,
NHCH2CH2CH2CH3,     NHCH(CH3)CH2CH3, NHC6115,
NHCH2CH2OCH3, NHOCH3,NHOCH2CH3, a carboxy protecting
group, a 5lipid fatty acid group or a carbohydrate.
100611In one embodiment of the invention the GA
targeting compound comprises a sequence with at least
an 80% amino acid homology with either SEQ ID NO 1 or
SEQ ID NO 2 11.1-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGR (SEQ
ID NO: 1) [Glp-13
RI-HGEGTFTSDLSKQMEEEAVRLFMWLKNGGPSSGAPPPS (SEQ ID
NO:2) [Exendin-4] [00621The GA targeting compound may
comprise an amino acid sequence of the formula: xI x2
E3 G4 T5 E6 T7 ES D9 x10 sll xI2 xI3 xI4 EIS XxI9 x20
x2I E22 t3 x24 vv25 L26 x27 x20 x29 



10 X" X3I X32 X" X34 X" X36 X" X" X39 X49 wherein: X1
is L-histidine, D-histidine, desamino-histidine,
2-amino-histidine, p-hydroxy-histidine, homohistidine,
Na-acetyl-histidine, a-fluoromethyl-histidine,
a-methyl-histidine, 3-pyridylalanine, 2-
pyridylalanine, or 4-pyridylalanine; X2 is A, D-Ala,
G, V, L, I, K, Mb, (1-aminocyc1opropyflcarboxylic
15acid, (1-aminocyclobutyl)carboxylic acid,
1-aminocyclopentyl)carboxylic acid, (1-
aminocyclohexyl)carboxylic acid,
(1-aminocycloheptyl)carboxylic acid, or
(1-aminocyclooctypcarboxylic acid; )(1 is V or L;is S,
K or R, X" is Y or Q; X14 is L or M; X16 is G, E or
Aib; X17 is Q, E, K, or R; X19 is A or V; X2 is K, E
or A; X2I is E or L; X24 is A, E or R; X27 is V or K;
X" s K, E, N, or R.; X29 is 0 or R; X3 is R, 0 or K;
X31 is G, A, E, P, K, amide, or absent; X32 is K, S,
amide or absent. X33 is S, K,  WO
2008/081418PCT/1E2008/000001 14 amid; or absent; X34
is G, amide, or absent; X76 is A, amide, or absent;
X36 is P, amide, or absent; X37 is P, amid; or absent;
X38 is P, amide, or absent; X39 is S, amide, or
absent; X4 is amide or absent; 



provided that if X32, X33, x34, x35, x36, x37, X36,
X39 or X4 is absent then each amino acid residue
downstream is also absent. 5[0063]In another
embodiment of the invention the GA targeting compound
of the invention may comprise the amino acid sequence
of formula: xl X2 E3G4 ri5 0T7 s8 D9 v10 sll X12 Y13
L'4 E'5x16 xl7A18A19 x20 E21F22 723 x24 w25 L26 v27
x28 x29 X3 X31 X32 wherein X1 is L-histidine,
D-histidine, desamino-histidine, 2-amino-histidine,
ti-hydroxy-histidine, 10homohistidine, N a
-acetyl-histidine, a -fluoromethyl-histidine, a
-mcthyl-histidine, 3-pyridylalanine, 2-
pyridylalanine, or 4-pyridylalanine; X2 is A, D-Ala,
G, V, L, I, K, Aib, (1-aminocyclopropypcarboxylic
acid, (1-aminocyclobutyl)carboxylic acid,
1-aminocyclopentyl)carboxylic acid, or (1-
aminocyclohexyl)carboxylic acid,
(1-aminocycloheptyl)carboxylic acid, or
(1-aminocyclooctypearboxylic acid; X12 is S. K, or R;
X16 is G, E, or Mb; X17 is Q, E, K, or R; X2 is IC, E,
or T; X24 is A, E, or R; X28 is 15K, E, or R.; X29 is
G or Aib; X3 is R or K; X3' is G, A, E, or le X32 is
K, amide, or absent [0064] In another embodiment of
the invention the GA targeting agent is dipeptidyl
aminopeptidase IV protected. In another embodiment of
the invention the GA targeting agent is hydrolysed by
DPP-IV at a rate lower than the rate of hydrolysis of
SEQ ID NO:1 using the DPP-IV hydrolysis assay
disclosed herein. In another embodiment of the
invention A2 of the GA targeting agent has been
substituted by another 20amino acid residue (X2). In
some embodiments, X2 is Mb. In another embodiment of
the invention X' is selected from the group consisting
of D-histidine, desamino-histidine, 2-amino-histidine,
[beta]-hydroxyhistidine, homohistidine, N a
-acetyl-histidine, a -fluoromethyl-histidine, a
-methyl-histidine, 3- pyridylalanine,
2-pyridylalanine, and 4-pyridylalanine. [0065)In
another embodiment of the invention the GA brgeting
agent comprises no more than 



25twelve amino acid residues which have been
exchanged, added or deleted as compared to SEQ ID NO:1
or SEQ ID NO:2. In another embodiment of the invention
the GA targeting agent comprises no more than six
amino aeid residues which have been exchanged, added
or deleted as compared to SEQ ID NO:1 or SEQ ID NO:2.
In another embodiment of the invention the GA
targeting agent eomprises no more than four amino acid
residues which have been exchanged, added or deleted
as compared to SEQ ID NO:! or SEQ 30ID NO:2. In
another embodiment of the invention the GA targeting
agent comprises no more than two amino acid residues
which have been exchanged, added or deleted as
compared to SEQ ID NO:1 or SEQ ID NO:2. In another
embodiment of the invention the GA targeting agent
comprises no more than 4 amino acid residues which are
not encoded by the genetic code. [0066]In another
embodiment of the invention the GA targeting compound
is: 35
HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSKICKKICK-amide
(SEQ ID NO: 147). [00671 ht some embodiments, the
invention provides a GA targeting agent that is
substantially homologous to GLP-1. GA targeting agents
of the invention may be at least 95% homologous to
GLP-1  15 (SEQ ID NO: 1). GA targeting agents of the
invention may be at least 90% homologous to GLP-1. GA
targeting agents of the invention may be at least 80%
homologous to GLP-1. GA targeting agents of the
invention may be at least 70% homologous to GLP-1. GA
targeting agents of the invention may be at least 60%
homologous to GLP-1. GA targeting agents of the
invention may be at least 53% homologous to GLP- 51.
GA targeting agents of the invention may be at least
50% homologous to 612-1. 100681In some embodiments,
the invention provides a GA targeting agent that is
substantially 



homologous to Exendin-4 (SEQ ID NO:2). GA targeting
agents of the invention may be at least 95% homologous
to Exendin-4. GA targeting agents of the invention may
be at least 90% homologous to Exendin-4. GA targeting
agents of the invention may be at least 80% homologous
to Exendin-4. GA 10targeting agents of the invention
may be at least 70% homologous to Exendin-4. GA
targeting agents of the invention may be at least 60%
homologous to Exendin-4. GA targeting agents of the
invention may be at least 53% homologous to Exendin-4.
GA targeting agents of the invention may be at least
50% homologous to Exendin-4. 10069]In certain
embodiments, a GA targeting agent-linker conjugate is
provided having Formula I: 15L - [GA targeting agent]
(I) wherein:        [GA targeting agent] is a peptide
agonist of GLP-1R. In certain embodiments, [GA
targeting agent] is a peptide selected from the group
consisting of: a GA targeting compound as described
herein, including but not limited to:  16
ALHGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK-le (SEQ ID
NO:3)
R'HGEGTFTSDLSKQUEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-le (SEQ
ID NO: 172)
le-HA1bEGTFTSDLSKQUEEEAVRLFLEWLICNGGPSSGAPPPSK-R2 (SEQ
ID NO:4)
RLHAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-R2
(SEQ ID NO: 173)
R'HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:5) It'-1-1AibEGTFTSDLSKQMEEEA'VRLFLEWLICNGG-R2
(SEQ ID NO:6) RLHAibEGTFTSDLSKQMEEEAVRLFIEWLKN-R2(SEQ
ID NO:7) RI-HA1bEGTFTSDLSKQLEEEA'VRLFLEFLICN-R2 (SEQ
ID NO:8) R'HAibEGTFTSDLSKQLEEEAVRLALEFLKN-R2 (SEQ ID
NO:9)
R'HAibEGTFTSDLSKQLEEEAVRLAIEFLICNGGPSSGAPPPS-11.2 (SEQ
1D NO:10)
R'HAibEGTFTSDLSKQLEEEA'VRLFIEFLKNGGPSSGAPPPS-R2 (SEQ
ID NO: 11)
11.1-HA1bEGTFTSDLSK(Ac)QMBEEAVRLFIEWLK(Ac)NGGPSSGAPPPS
-R2 (SEQ ID NO:12)
RLHAibEGTFTSDLSK(benzoyl)QMEEEAVRLF1EWLK(benzoyONGGPSS
GAPPPS-R2 (SEQ ID NO:13)
R'HAibEGTFTSDLSKQUEEEAVRLFLEWLICNGGPSSGAPPKS-R2 (SEQ
ID NO: 14)
R'HAibEW.HTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH)S-R2
(SEQ ID NO:99)
R'HAibEGTFTSDLSKQMEEEA'VRLFLEWLKNGGPSSGAKITS-le (SEQ
ID NO: 15)
R'-HAibEGTFTSDLSKQMEEEAVRLFLEWLENGGPSSGAK(SH)PPS-12.2
(SEQ ID NO: 100)
R'HAibEGTFTSDLSKQMEEEAVRLFLEWLKNGGPSSICAPPPS-R2 (SEQ
ID NO: 16)
RLHAibEGTFTSDLSKQMEEEA'VRLFTEWLICNGGPSSK(SH)APPPS-R2
(SEQ ID NO:101) R.'
-1-LAibEGTFTSDLSKQMEEEAVRLFIEWL.KNGGPKSGAPPPS-R2 (SEQ
ID N0:17)
R'-HAibEGTFTSDLSKQMEEEAVRLFLEWLKNGGPK(S11)SGAPPPS-R2
(SEQ ID NO: 168)
R'-HAibEGTFTSDLSKQMEEEAVRLFLEWLICKGGPSSGAPPPS-R2 (SEQ
ID NO: 18)
R'HAibEGTFTSDLSKQMEEEAVRLFIEWLICK(SH)GGPSSGAPPPS-R2
(SEQ ID NO: 102)
le-HAibEGTFTSDLSKQMEEEAVRLFIEWICICNGGPSSGAPPPS-R2 (SEQ
ID NO: 19)
R'-HAibEGTFTSDLSKQMEEEAVRLFIEWLK(SH)NGGPSSGAPPPS-le
(SEQ ID NO: 170)
R'-HAibEGTFTSDLSKQMEEEAVRLFIEWK(SH)KNGGPSSGAPPPS-R2
(SEQ ID NO: 103)
R1-HAibEGTFTSDLSKQMEEEAVRLFIKWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:20)
11.1-HAibEGTFTSDLSKQMEEEAVELFIK(SH)WLKNGGPSSGAPPPS-R2
(SEQ ID NO: 104)
11.1-HAibEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:21)
121-HAibEGTFTSDLSKQMEEEAVRLFK(SH)EWLENGGPSSGAPPPS-R2
(SEQ ED NO: 105)
R'-HAibEGTFTSDLSKQMEEEAVRICFLEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:22)
R'-HAibEGTFTSDLSKQMEEEAVRK(SH)FIEWLENGGPSSGAPPPS-12.2
(SEQ ID NO: 106)
RCHAibEGTFTSDLSKQMEEEAVKLFIEWLENGGPSSGAPPPS-12.2 (SEQ
ID NO:23)
R'-HAibEGTFTSDLSKQMEEEAVK(SHILFIEWLENGGPSSGAPPPS-122
(SEQ ID NO: 107)
RI-HAibEGTFTSDLSKQMEEEAKELFIEWLENGGPSSCAPPPS-12.2 (SEQ
ID NO:24)
R'HAibEGTFTSDLSKQMEEEAK(SH)RLFIEWLICIWGPSSGAPPPS-le
(SEQ ED NO: 108)
RLHAibEGTFTSDLSKQINTEEKAVRLFIEWLKNGGPSSGAPPPS-122 (SEQ
ID NO:25)
RLHAibEGTFTSDLSKQMEEK(SH)AVRLFIEWLICNGGPSSGAPPPS-12.2
(SEQ LD NO: 109)
R'HAibEGTFTSDLSKQMEKEAVRLFIEWLENGGPSSGAPPPS-12.2 (SEQ
ID NO:26)
R'ITAibEGTFTSDLSKQMEK(SH)EA'VRLFIEWLENGGPSSGAPPPS-R2
(SEQ ED NO: 110)
R'HAibEGTFTSDLSKQICEEEAVRLFIEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:27)
R'-HAibEGTFTSDLSKQK(SH)EEEAVRLFLEWLKNGGPSSGAPPPS-R2
(SEQ ED NO: 111) R'
-HAibEGTFTSDLSEK4EEEAVRI.F1EWLKNGGPSSGAPPPS-R2 (SEQ ID
NO:28)
112-HAibEGTFTSDLSKIC(SHIMEEEAVELFIEWLENGGPSSGAPPPS-R2
(SEQ ED NO: 112)
R'HAibEGTFTSDLKKQMEEEA'VRLFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:29)
R'-HAibEGTFTSDLSK(SH)QMEEEA'VRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ED NO: 169)
RLHAibEGTFTSDLK(SH)KQMEEEAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 113)
RLHAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGK-le (SEQ ID NO:30)
RLHAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGK(SH)-R2 (SEQ ED
NO:114) R1-HAibEGTFTSDLSKQMEEEAVRICFLEWLKNGGPSS-R2
(SEQ 11) NO:31)
R'-HAibEGTFTSDLSKQMEEEAVRKFIEWLK(SH)NGGPSS-R2(SEQ ID
NO: I 15) -HAibEGTFTSDVSSYLEGQAAKEFIAWLVKGR-11.2 (SEQ
ID 140:32) 



RLHAEGII, iSDV5SYLEGQAAKEFIAWL'VKGRK-11.2 (SEQ ID
NO:33) R'HGEGTFTSDVSSYLEGQAAICEFIAWLVKGRK-le (SEQ ID
NO:34) 12.1-HAibEGTFTSDVSSYLEGQAAICEFIAWLVICAibR-R2
(SEQ ID NO:35)  17
11.1-HAibEGTFTSDVSSYLEGQAAKEFIAWLVICAibRK-R2 (SEQ ID
NO:36) 11.1-HAibEGTFTSDVSSYLEGQAAKEFIAWLVICGRIC-R2
(SEQ ID NO:37)
RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVICGRIC(511)-R2 (SEQ ID
NO:38) 11.1-HAibEGTFTSDVSSYLEGQAAK(SH)EFIAWLVKGR-R2
(SEQ 1D 140:39)
121-HAibEGTFTSDV5SYGEGQAAKEFIAWLVKAibR-R2 (SEQ ID
N0:40) 11.1-HAibEGTFTSDVSSYCEGQAAICEFIAWLVICAibR-R2
(SEQ ID NO:41)
RI-HAibEGTFTSDVSSYFEGQAAICEFIAWLVICAibR-R2 (SEQ JD
N0:42) R1-HAibEGTFTSDVSSYYEGQAAKEFIAWLVKAibR-R2 (SEQ
ID N0:43) R1-HAibEGTFTSDVSSYWEGQAAICEFIAWLVKAibR-R2
(SEQ ID NO:44)
11.1-HAibEGTFTSDVSSYLEEQAAKEFIAINLVKAibR-R2 (SEQ ID
N0:45) RI-HAibEGTFTSDVSSYLEDQAAJCEFIAINLVICAibR-R2
(SEQ ID N0:46)
RI-HAibEGTFTSDVSSYLEKQAAKEFIAINLVICAibR-R2 (SEQ ID
N0:47) RI-HAibEGTFTSDVSSYLEGQAVKEFIAINLVICAibR-R2 (SEQ
ID N0:48) 11.1-HAibEGTFTSDVSSYLEGQMECEFIAWLVICAibR-R2
(SEQ JO N0:49)
11.1-HAibEGTFTSDVSSYLEGQALKEFIAWLVKAibR-R2 (SEQ ID
NO:50) 121-HAibEG itISDVSSYLEGQAAREFIAINLVICAibR-R2
(SEQ 10 140:51)
121-HAibEGTFESDVSSYLEGQAA0mEFIAWLVKAibR-R2 (SEQ LD
NO:52) 121-1-1AibEGTFTSDVSSYLEGQAAKEFIAFLVICAibR-R2
(SEQ JD NO:53)
121-HAibEGTFTSDVSSYLEGQAAICEFIAINLIKAibR-R2 (SEQ ID
NO:54) 121-1-1AibEGTFTSDVSSYLEGQAAICEFIAINLVRAibR-R2
(SEQ ID 140:55)
11.1-1-1AibEGTFTSDVSSYLEGQAAICEFIAWLVOmAibR-R2 (SEQ ID
NO:56) 121-HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibR-R2 (SEQ
JO NO:57) R1-1-1AibEGTFTSDVSSYFEEQAVKEFIAWLIKAibR-R2
(SEQ ID NO:58)
11.1-HAibEGIFISDVSSYTEEQAVKEFIAWLIKAibR-R2 (SEQ ID
NO:59) 121-HtkibEGTFTSDVSSYWEEQAVICEFIAWLIICAibR-R2
(SEQ ID NO:60)
R'HAibEGTFTSDVSSYLEEQAVICEFIAWLIRAibR-R2 (SEQ ID
N0:61) 11.1-HAibEGTFTSDVSSYLEEQAVREFIAWLIRAibR-R2 (SEQ
10140:62)
11.1-HAibEGTFTSDVSSYLEEQAVICEFIAWLIKA1bRPSSGAPPPS-R2
(SEQ ID N0:63)
11.1-HAibEGTFTSDVSSYLEEQAVK(SH)EFIAWL1KAibRESSGAPPPS-R
2 (SEQ ID NO: 171)
121-HAibEGItiSDKSSYLEEQAVKEFIAWLIICAibR-R2 (SEQ ID
N0:64) 11.1-HAibEGit
ISDK(SH)SSYLEEQAVICEFIAWL1KAibR-R2 (SEQ ID NO: 116)
11)-HAibEGTFTSDVSKYLEEQAVICEFIAWLLKAibR-R2 (SEQ ID
140:65) 121-HAibEGTFTSDVSK(511)YLEEQAVKEFIAWLIKA1bR-R2
(SEQ ID NO:117)
-HAibEGTFTSDVSSY10EEQAVICEFIAWLIKAibR-R2 (SEQ ID
N0:66) 121-HAibEG itISDVSSYK(SH)EEQAVICEFIAWLIKAibR-R2
(SEQ ID NO: 118)
11.1-HA1bEGTFTSDVSSYLEKQAVKEFIAINLIKAibR-R2 (SEQ ID
140:67) RI-HAibEGTFTSDVSSYLEK(SH)QAVKEFIAWLIKAibR-R2
(SEQ ID NO: 119)
R'HAibEGTFTSDVSSYLEEQKVICEFIAWLIKAibR-R2 (SEQ ID
NO:68) 121-HAibEGTFTSDVSSYLEEQK(SH)VICEFIAIWUKAibR-R2
(SEQ JD NO: 120)
RI-HAibEGTFTSDVSSYLEEQAVICEKIAWLIKAibR-R2 (SEQ JD
140:69)
11.1-HAibEGTFTSDVSSYLEEQAVIC(SH)EKIAWLLICAibR-R2 (SEQ
JD NO: 121)
121-HAibEGTFTSDVSSYLEEQAVICEFIKINLIKAibR-R2 (SEQ ID
NO:70)
11.1-HAibEGTFTSDVSSYLEEQAVICEFIK(SH)INLIKAibR-R2 (SEQ
ID NO: 122) 11.1-HAibEGTFTSDVSSYLEEQAVKEFIAWICKAibR-R2
(SEQ ID N0:7 1)
RI-HAibEGTFTSDVSSYLEEQAVKEFIAWK(511)IlaibR-R2 (SEQ ID
140:123)
121-HAibEGTFTSDVSSYLEEQAVICEFIAWLIKAibRESSGAPPPSK-R2
(SEQ LD NO:72)
RI-HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAibRPSSGAPPPSK(SH)-R2
(SEQ ID NO: 124)
11.1-HAibEGTFTSDVSSYLEEQAVICEFIAWLIK(Ae)AibR-R2 (SEQ
ID N0:73)
R'-HAibEGTFTSDVSSYLEEQAVICEFIAWLIK(benzoyl)AibR-R2
(SEQ LD NO:74) RI-H(Trans
3-hexanoyl)AibEGTFTSDVSSYLEEQAVICEFIAWLIKAibR-R2 (SEQ
ID N0:75) 



-H(3-AminophenylacetypAibEGTFTSDVSSYLEEQAVICEFIAWLIKAi
bR-R2 (SEQ ID NO:76) wherein:  WO
2008/081418PCT/IE2008/000001 18      R2 is OH, NT-I2,
NE(CH3), NHCH2CH3, NHCH2CH2C}13, NHCH(CH3)C}13,
NHCFI2CH2CH2CH3, NHCH(CH3)CH2C113, NHC6H5,
NHCH2C1-120CH3, NHOCH3, NHOCI-12CE13, a carboxy
protecting group, a lipid fatty acid group or a
carbohydrate;      and any of the C-terminus
truncations, and analogs that may be formed from these
peptides; and 5L is a linker moiety having the formula
-X-Y-Z, wherein:       X is optionally present, and is
a biologically compatible polymer, block copolymer C,
N, 0, P, S, halogen (F, Cl, Br, 1), or a salt thereof,
alkyl, alkenyl, allcynyl, oxoallcyl, oxoalkenyl,
oxoallcynyl, aminoalkyl, aminoalkenyl, aminoallcynyl,
sulfoallcyl, sulfoalkenyl, sulfoalkynyl, phosphoalkyl,
phosphoalkenyl, or phosphoalkynyl group, attached to
one of the residues that 10comprises a GA targeting
agent; Y is an optionally present recognition group
comprising at least a ring structure; and       Z is a
reactive group that is capable of covalently linking
to a sidechain in a combining site of an antibody; and



pharmaceutically acceptable salts, stereoisomers,
tautomers, solvates, and prodrugs thereof. 15[0070]In
some embodiments X is attached to the carboxy
terminus, a S sidechain, a K sidechain, a K(SH)
sidechain, a T sidechain, or a Y sidechain of a GA
targeting agent. [0071]In other aspects, the invention
provides compounds having the formula selected from
the group consisting of
RJ-HAibEGtkiSDLSKQMEEEAVRLFIEWLK(L)NGGPSSGAPPPS-R2
(SEQ ID NO: 148)
RI-HAibEGItilSDLSKQWEEAVRK(L)FIEWLKNGGPSSGAPPPS-R2
(SEQ 1D NO: 149)
RI-HAibEG11.1SDLSKQWEEAVK(L)LFIEWLKNGGPSSGAPPPS-R2
(SEQ 0 NO: 150)
RI-HAibEGTFTSDLSKQMEEEAK(L)RLFIEWLKNGGPSSGAPPPS-R2
(SEQ 0 NO: 151)
RI-HAibEGTFTSDLSKQMEK(L)EAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ED NO:164)
RI-HAibEGTFTSDLSKQK(L)EEEA'VRLFIEWLKNGGPSSGAPPPS-R2(SE
Q ID NO:152 )
121-HAibEGTFTSDVSSYLEEQAVICEFIAWLIKAibRPSSGAPPPSK(L)-R
2(SEQ ED NO: 153)
121-HAibEGTFTSDVSSYLEEQAVK(L)EFIAWLIRAibRPSSGAPPPS-R2
(SEQ ID NO: 154)
Ri-HA1bEGTFTSDVSSYLEGQAAK(L)EFIAWLVKGR-R2(SEQ ID NO:
155) wherein 20It' is absent, CH3, C(0)CH3,
C(0)CH2CH3, C(0)CH2CH2C113, or C(0)CH(C113)CH3; and
R2 is OH, NH2, NI-KW, NHCH2C1-13, NHCH2CH2C}13,
NHCH(CI-13)C113, NHCH2CH2CH2CH3, NHCH(C1-13)CH2CH3,
NHC6H5, NHCH2CH2OCH3, NHOCH3, NTHOCH2CH3, a carboxy
protecting group, a lipid fatty acid group or a
carbohydrate, and K(L) is a lysine residue covalently
linked to a linker L. In certain embodiments, K(L) is:
WO 2008/081418PCT/1E2008/000001 



19 0 Hii wherein u is 1,2 or 3; -L- is a linker moiety
having the formula -X-Y-Z-, wherein: X is: Rb 5
wherein v is 0, 1, 2, or 3; t is 1, 2, or 3, r is 1 or
2; s is 0, 1 or 2; Rb is hydrogen, substituted or
unsubstituted ci.10 alkyl, substituted or
unsubstituted C3.7 cycloalkyl-00.6 alkyl, or
substituted or unsubstituted aryl-CO.6 alkyl; Y is a
recognition group comprising at least a ring
structure; and 10Z is a reactive group that is capable
of forming a covalent bond with an amino acid
sidechain in a 



combining site of an antibody. [0072]In some
embodiments Y has the optionally substituted
structure: afN au ic " d or   wherein a, b, c, d, and
e are independently carbon or nitrogen; f is carbon,
nitrogen, oxygen, or sulfur; Y is 15attached to X and
Z independently at any two ring positions of
sufficient valence; and no more than four of a, b, c,
d, e, or fare simultaneously nitrogen. 100731In some
embodiments, Z is selected from the group consisting
of substituted 1,3- diketones or acyl beta-lactams
100741In some embodiments Z has the structure: 20- qor



wherein cp=0, 1, 2, 3, 4, or 5. In other embodiments,
cr-I, 2, or 3. [0075]In some embodiments of compounds
of Formula I, X is: -R22-P-R23- or -R22-P-R21-P'-R23-
20 wherein:         P and P' are independently
selected from the group consisting of polyoxyalicylene
oxides such as polyethylene oxide, polyethyloxazoline,
poly-N-vinyl pyrrolidone, polyvinyl alcohol,
polyhydroxyethyl acrylate, polyhydroxy
ethylmethacrylate and polyacrylamide, polyamines
having amine groups on either 5the polymer backbone or
the polymer sidechains, such as polylysine,
polyomithine, polyarginine, and polyhistidine,
nonpeptide polyamines such as polyaminostyrene,
polyaminoacrylate, poly(N-methyl aminoacrylate),
poly(N-ethylaminoacrylate), poly(N,N-dimethyl
aminoacrylate), poly(N,Ndiethylaminoacrylate),
poly(aminomethacrylate), poly(N-methyl
amino-methacrylate), poly(N-ethyl aminomethacrylate),
poly(N,N-dimethyl aminomethacrylate), poly(N,N-diethyl
aminomethacrylate), 10poly(ethyleneimine), polymers of
quaternary amines, such as
poly(N,N,N-trimethylaminoacrylate chloride),
poly(methyacrylamidopropyltrimethyl ammonium
chloride), proteoglycans such as chondroitin sulfate-A
(4-sulfate) chondroitin sulfate-C (6-sulfate) and
chondroitin sulfate-B, polypeptides such as
polyserine, polythreonine, polyglutamine, natural or
synthetic polysaccharides such as chitosan, hydroxy
ethyl cellulose, and lipids; 15R21, R22, and R.23 are
each independently a covalent bond, -0-, -S-, -NRb-,
amide, substituted or unsubstituted straight or
branched chain C1_50 alkylene, or substituted or
unsubstituted straight or branched chain C1.50
heterOalkylerle; 



Rb is hydrogen, substituted or unsubstituted C1.10
alkyl, substituted or unsubstituted C3.7
cycloa1lcy1-Q.6 alkyl, or substituted or unsubstituted
aryl-Q6 alkyl; and 20R21, R22, and Rn are selected
such that the backbone length of X remains about 200
atoms or less. [0076] In some embodiments of compounds
of Formula I, Xis attached to an amino acid residue in
[GA targeting agent], and is an optionally substituted
-R22-[CH2-CH2-0],-R23-, -R22_cycloalkyl-R23-, -R22-
aryl-R23-, or -R22-heterocyc1yl-R23-, wherein t is 0
to 50. [0077]In some embodiments X is attached to the
carboxy terminus, a S sidechain, a K sidechain, a
25K(SH) sidechain, a T sidechain, or a Y sidechain of
a GA targeting agent [0078]In some embodiments of
compounds of Formula I, Rn is -(CH2)v-,
-(CH2)-C(0)-(CH2)-, -(CH2)"-C(0)-0-(CH2),-,
-(CH2)"-C(S)-NRb-(CH0v-, 4CH2)"-C(0)-NRb-(CH2)v-,
-(CH2)-NR"-(CH0v-, -(CH2)"-0-(CH2)v-,
-(CH2)u-S(0)02-(CH0f, -(CH2),,-S(0)0.2-NR5-(CH2), or
-(CH2)"-P(0)(0Rb)-0-(CH2)v-, wherein u and v are
independently 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12,13, 3014, 15, 16, 17, 18, 19 or 20. [0079]In some
embodiments of compounds of Formula I, R21 and R23 are
independently -(CH2)5-, -(CH2),-C(0)-(CH2V,
-(CH2).-C(0)-0-(012)v-, (012X-C(S)-NRb-(C1105-,
-(CH2),--C(0)-NRb-(CH0c, -(CH2),-NRb-(CH2)9.,
-(CH2)-0-(CH03-, -(CH2)-S(0)0-2-(CH2)5-,
-(CH2),--S(0)0_2-NRb-(CH2)5-, or
-(CH2),P(0)(OR)-0-(CH2)s', wherein r, s, and v are
independently 0, I, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 



3513, 14, 15, 16, 17, 18, 19 or 20. [0080]In some
embodiments of Formula I, if t>1 or if X is
-R22-[CH2-CH2-0]t-R23-, -R22-cycloalkyl-R23,
-e-ary1-R23-, or -R22-heterocyclyl-R23-, Y is present.
WO 2008/081418 PCT/IE2008/000001  21 [0081]Exemplary
compounds in accordance with Formula I are illustrated
in FIGURES 1 and 3. [0082]Another aspect of the
invention, illustrated in Formula II, is a GA
targeting compound comprising a GA targeting agent
covalently linked to a combining site of an Antibody
via an intervening linker L'. The Antibody portion of
a GA targeting compound can include whole (full
length) antibody, 5unique antibody fragments, or any
other forms of an antibody as this term is used
herein. In one 



embodiment, the Antibody is a humanized version of a
murine aldolase antibody comprising a constant region
from a human IgG, IgA, IgM, IgD, or IgE antibody. In
another embodiment, the Antibody is a chimeric
antibody comprising the variable region from a murine
aldolase antibody and a constant region from a human
IgG, IgA, IgM,IgD, or IgE antibody. In a further
embodiment, the Antibody is a fully 10human version of
a murine aldolase antibody comprising a polypeptide
sequence from natural or native human IgG, IgA, IgM,
Igo, or IgE antibody Antibody-L' - [GA targeting
agent] (11) wherein:   [GA targeting agent] is a
peptide agonist of GLP-1R. In certain embodiments, [GA
targeting agent] is a 15peptide selected from the
group consisting of a GA targeting compound as
described herein, including but not limited to:
R1-HGEGTI. 'DLSKQMEEEAVRLFIEWL1CNGGPSSGAPPPSK-R2 (SEQ
ID NO:3)
RI-HGEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-R2
(SEQ ID NO: 172) RCHAibEGi Fl
SDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK-11.3 (SEQ ID NO:4)
It.I.HAibEGTFTSDLSKQMEEEAVREFIEWLICNGGPSSGAPPPSK(SH)-R
2 (SEQ ID NO: 173)
12.1-.HAibEGTFTSDLSKQMEEEAVRIFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO:5) RI-HAMEGTFTSDLSKQMEEEAVREFIEWLKNGG-R2
(SEQ ID NO:6) RI-HAibEGTFTSDL5KQMEEEAVRLFIEWLKN-R2
(SEQ ID NO:?) 113-HAibEGTFTSDLSKQLEEEAVRLFIEFLKN-R2
(SEQ ID NO:8) RI-HAibEGTFTSDLSKQLEEEAVRLAIEFLICN-R2
(SEQ ID NO:9)
RI-HA1bEGTFTSDLSKQLEEEAVRLAIEFLICNGGPSSGAPPPS-R2 (SEQ
ID NO: 10)
RI-HAMEGTFTSDLSKQLEEEAVREFIEFLKNGGPSSGAPPPS-R2 (SEQ ID
NO:11)
12.1-HAibEGTFTSDLSK(Ac)affiEEAVRLFIEWLK(Ac)NGGPSSGAPPP
S-R2(SEQ ID NO: 12)
12.1-11MbEGTFTSDLSK(benzoyl)QMEEEAVRLFIEWLK(benzoyl)NG
GPSSGAPPPS-R2 (SEQ ID NO:13) 



RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPKS-R2(SEQ ID
NO: 14)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPK(SH)S-R2
(SEQ rn NO:99)
1t1-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAKPPS-R2 (SEQ
ID NO: 5)
Ri-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAK(S1-1)PPS-R2
(SEQ ID NO: 100)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSICAPPPS-R2 (SEQ
ID NO: 16) 11.1-1-1AibEG11^i
SDLSKQMEEEAVRLFIEWLKNGGPSSK(SH)APPPS-R2 (SEQ NO: 101)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPKSGAPPPS-R2 (SEQ
ID NO: 17) RI-HAibEGIN I
SDLSKQMEEEAVREFIEWLKNGGPIC(SH)SGAPPPS-R2 (SF,Q ID NO:
168)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICKGGPSSGAPPPS-R2(SEQ
ID NO: 18)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICIC(SH)GGPSSGAPPPS-1t2
(SEQ ID NO: 102)
R1-HAibEGTFTSDLSKQMEEEAVRLFIEWKICNGGPSSGAPPPS-R2 (SEQ
ID NO: 19)
R'-HAibEGTFTSDLSKQMEEEAVRLFIEWLK(SH)NGGPSSGAPPPS-R2
(SEQ ID NO: 170)
RI-HAibEG1.144SDLSKQMEEEAVRLFIEWIC(SH)ICNGGPSSGAPPPS-R
2 (SEQ ID NO: 103)
R'-HAibEGTFTSDLSKQMEEEAVRIFIKWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:20)
RI-HAibEGTFTSDLSKQMEEEAVRLFIK(SH)WLICNGGPSSGAPPPS-R2
(SEQ ID NO: 104)
12.14-1AibEGTFTSDLSKQMEEEAVRLFKEWLKNGGPSSGAPPPS-R2
(SEQ ID NO:21)
RI-HAibEGTFTSDLSKQMEEEAVRLFK(SH)EWLKNGGPSSGAPPPS-R2(SE
Q ID NO:105)
le-HAibEGTFTSDLSKQMEEEAVRICFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:22)  22
RI-HAibEGTFTSDLSKQMEEEAVRK(SH)FEEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 106)
RI-HAibEGTFTSDLSKQMEEEAVICLFIEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:23)
R'HAibEGTFTSDLSKQMEEEAVK(SH)LFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 107)
R'-HAibEdTTISDLSKQMEEEAICRLFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:24)
RI-HMbEGTFTSDLSKQMEEEAK(SH)RLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 108)
RI-HAibEGTFTSDL5KQMEEKAVRLFIEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:25)
RI-HAibEGThISDLSKQMEEK(SH)AVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 109) R1-HAibEGJ I
ISDLSKQMEKEAVRLFIEWLICNGGPSSGAPPPS-R2 (SEQ ID NO:26)
-HMbEGTFTSDLSKQMEK(SH)EAVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:110)
R'-HAIbEGTPTSDLSKQKEEEAVRLFThWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:27) R'-HAibEGI
LSDLSKQK(SH)EEEAVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ ID
NO:111) R1-HAibEGI i
ISDLSKKMEEEAVRLFIEWLICNGGPSSGAPPPS-R2 (SEQ ID NO:28)
RI-HAibEGI ISDLSICK(SH)MEEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 112)
RI-HAibEGTFTSDLKKQMEEEAVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID 140:29)
RI-HAibEGTFTSDLSK(SH)QMEEEAVRLFLEWLKNGGPSSGAPPPS-R2
(SEQ ID NO:169)
RI-HA1bEGTFTSDLK(SH)KQMEEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO:113)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGK-R2 (SEQ ID
NO:30) Rt-HA1bEGTFTSDLSKQMEEEAVRLF1EWLICNGGK(SH)-R2
(SEQ ID NO: 114)
RI-HAibEGTFTSDLSKQMEEEAVRICF1EWLICNGGPSS-R2 (SEQ ID
N0:3 1) RI-HAibEGTFTSDLSKQMEEEAVRICFIEWLK(SH)400PSS-R2
(SEQ ID NO:115)
RI-HAibEGTFTSDVSSYLEGQAAKEFIAWL'VKG1t-R2(SEQ ID NO:32)
RI-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R2(SEQ ID NO:33)
RI-HGEGTFTSDVSSYLEGQAAKEFIAWL'VKGRK-R2(SEQ ID NO:34)
RI-HA1bEGTFTSDVSSYLEGQAAKEFL9WIVKAibR-R2 (SEQ ID
NO:35) RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVKAibRIC-R2 (SEQ
ID NO:36) RI-HA1bEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R2 (SEQ
ID 140:37) RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVKGRK(SH)-R2
(SEQ ID NO:38)
R'HAibEGTFTSDVSSYLEGQAAK(SH)EFIAWLVKGR-R2 (SEQ ID
NO:39) R'HAibEGTFTSDVSSYGEGQAAKEFIAWLVKAibR-R2 (SEQ ID
NO:40) R1-HA1bEGTFTSDVSSYCEGQAAKEFIAWLVKAibR-R2 (SEQ
ID NO:41) RI-HAibEGTFTSDVSSYFEGQAAKEFIAWLVICAibR-R2
(SEQ ID NO:42)
R1-HA1bEGTFTSDVSSYYEGQAAICEFIAWLVICA1bR-R2 (SEQ ID
NO:43) RI-HAibEGTFTSDVSSYWEGQAAKEFIAWLVICAibR-R2 (SEQ
ID NO:44) RI-HAibEGTHISDVSSYLEEQAAKEFIAWLVKAibR-R2
(SEQ ID 140:45)
RI-HAibEGI1ISDVSSYLEDQAAKEFIAWLVICAlbR-R2 (SEQ ID
NO:46) 



RI-HAibEGTFTSDVSSYLEKQAAKEFIAWLVICAibR-R2 (SEQ ID
NO:47) RI-HAibEGTFTSDVSSYLEGQAVICEFIAWLVKAibR-R2 (SEQ
ID NO:48)  RLHAIbEGII.
ISDVSSYLEGQAIKEFIAWLVICAibR-R2(SEQ ID 140:49)
RI-HAibEGTFTSDVSSYLEGQALKEFIAWLVKAibR-R2 (SEQ ID
NO:50)  -HAibEGTFISDVSSYLEGQAAREFIAWLVKAibR-R2 (SEQ ID
NO:51) RI-HAibEGTFISDVSSYLEGQAAOmEFIAWLVICAibR-R2 (SEQ
ID NO:52) RI-HAibEGTFTSDVSSYLEGQAAKEFIAFLVKAibR-R2
(SEQ ID NO:53)
R'-HAibEGIHSDVSSYLEGQAAKEFIAWLIKAibR-R2(SEQ ID NO:54)
RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVRAibR-R2 (SEQ ID
NO:55) RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVOmAibR-R2 (SEQ
ID NO:56) RI-HAibEGTFTSDVSSYLEEQAVICEFIAWLIKAibR-R2
(SEQ ID 140:57)
RI-HAibEG'FFTSDVSSYFEEQAVKEFIAWLIECAibR-R2 (SEQ ID
NO:58) R'-HAibEGTFTSDVSSYYEEQAVKEFIAWLIKAibR-R2(SEQ ID
NO:59) RI-HAibEGD, ISDVSSYWEEQAVICEFIAWLIKAibR-R2 (SEQ
ID NO:60) RI -HAibEGTFTSDVSSYLEEQAVKEFIAWLIRAibR-R2
(SEQ ID NO:61)
-HAibEG'FFIEDVSSYLEEQAVREFIAWLIRAibR-R2 (SEQ ID NO:62)
R'-HAibEGTFTSDVSSYLEEQAVICEFIAWLIKAibRPSSGAPPPS-R2
(SEQ ID NO:63)
RI-HAibEGTFTSDVSSYLEEQAVK(SH)EFIAWLIICAibRPSSGAPPPS-1t
2 (SEQ ID NO: 171) RI
-HAibEGIHSDKSSYLEEQAVICEFIAWLIKAibR-R2 (SEQ ID NO:64)
RI-HAibEGTETSDK(SH)SSYLEEQAVICEFIAWLIECA1bR-R2 (SEQ ID
NO:I 16) -HAibEGIPibDVsKYLEEQAVICEFIAWLIKAibR-R2 (sEQ
ID NO:65)  23
RI-HA1bEGTFTSDVSK(SH)YLEEQAVREFIAWLIKAibR-R2 (SEQ ID
NO: 117) R'HAibEGTFTSDVSSYKE- EQAVICEFIAWLIKAibR-R2
(SEQ NO:66)
R'-HAibEGTFTSDVSSYK(SH)EEQAVKEFIAWLIKAibR-R2 (SEQ ID
NO: 118) R'-HAibEGTFTSDVSSYLEKQAVICEFIAWLIKAibR-R2
(SEQ NO:67)
122-HAibEGTFTSDVSSYLEK(SH)QAVICEFIAWLIKAibR-R2(SEQ lD
NO: 119) RI-HAibEGTETSDVSSYLEEQKVKEFLUYLIKAibR-R2 (SEQ
ID NO:68)
RI-HAlbEG'1141SDVSSYLEEQK(SH)VIKEFIAWLIKAibR-R2 (SEQ
ID NO: 120)
R'-HAibEGTFTSDVSSYLEEQAVKEICIAWLIKAibR-R2(SEQ lD
NO:69) R'-HAibEG1141SDVSSYLEEQAVK(SH)EKIAWLIKAibR-R2
(SEQ ID NO: 121)
RI-HAibEGTFTSDVSSYLEEQAVICEFIKWLIKAibR-R2 (SEQ NO:70)
122-HA1bEGTFTSDVSSYLEEQAVICEFIK(SH)WLIKAibR-R2(SEQ ID
NO: 122) RI-HAibEGTETSDVSSYLEEQAVICEFIAWKIKAibR-R2
(SEQ ID NO:71)
122-HAibEG'1141SDVSSYLEEQAVKEFIAWK(SH)IKAibR-R2(SEQ ID
NO: 123)
122-HAibEGTFTSDVSSYLEEQAVICEFIAWLIKAibRPSSGAPPPSK-R2
(SEQ ID NO:72)
RI-HAibEG'1141SDVSSYLEEQAVICEFIAWLIKAibRPSSGAPPPSK(SH)
-R2(SEQ ID NO: 124)
RI-HAibEGTFTSDVSSYLEEQAVICEFIAWLIK(Ac)A1bR-R2 (SEQ ID
NO:73)
R.1.-HAibEGTFTSDVSSYLEEQAVICEFIAWLIK(benzoyl)AibR-R2
(SEQ ID NO:74) R1-H(Trans
3-hexanoy1)AibEGTFTSDVSSYLEEQAVICEFIAWLIKAibR-R2(SEQ
ID NO:75)
122-H(3-AminophenylacetypAibEGTFTSDVSSYLEEQAVICEFIAWLI
KA1bR-R2 (SEQ ID NO:76) wherein: RI is absent, CH3,
C(0)CH3, C(0)CH2CH3, C(0)CH2CH2CH3, or C(0)CH(CH3)CH3;
and R2 is OH, NH2, NH(CH3), NHCH2CH3, NHCH2CH2CH3,
NHCH(CH3)CH3, NHCH2CH2CH2CH3,      NHCH(CH3)CH2CH3,
NHC6H5, NHCH2CH2OCH3, NHOCH3, NHOCH2CH3, a carboxy
protecting group, a 



5lipid fatty acid group or a carbohydrate, and any of
the C-terminus truncations, and analogs that may be
formed from these peptides; and L' is a linker moiety
having the formula -X-Y-Z', wherein:         Xis a
biologically compatible polymer or block copolymer
attached to one of the residues that comprises a GA
targeting agent; 10Y is an optionally present
recognition group comprising at least a ring
structure; and         Z is a group that is covalently
linked to a sidechain in a combining site of an
antibody;       and pharmaceutically acceptable salts,
stereoisomers, tautomers, solvates, and prodrugs
thereof. 1510083]In some embodiments of compounds of
Formula II, X is: .4122..p4t23_ or -R22-P-R2I-P'-R23-
wherein:        P and P' are independently selected
from the group consisting of polyoxyalkylene oxides
such as polyethylene oxide, polyethyloxazoline,
poly-N-vinyl pyrrolidone, polyvinyl alcohol,
polyhydroxyethyl 20acrylate, polyhydroxy
ethylmethacrylate and polyacrylamide, polyamines
having amine groups on eithcr 



the polymer backbone or the polymer sidechains, such
as polylysine, polyomithine, polyarginine, and
polyhistidine, nonpeptide polyamines such as
polyaminostyrcne, polyaminoacrylate, poly(N-methyl
aminoacrylate), poly(N-ethylaminoacrylate),
poly(N,N-dimethyl aminoacrylate), poly(N,N-
diethylaminoaeryIate), poly(aminomethacrylate),
poly(N-methyl amino-methacrylate), poly(N-ethyl  24
aminomethacrylate), poly(N,N-dimethyl
aminomethacrylate), poly(N,N-diethyl
aminomethacrylate), poly(ethyleneimine), polymers of
quatemary amines, such as
poly(N,N,N-trimethylaminoacrylate chloride),
poly(methyacrylamidopropyltrimethyl ammonium
chloride), proteoglycans such as chondroitin sulfatc-A
(4-sulfate) chondroitin sulfate-C (6-sulfate) and
chondroitin sulfate-B, polypeptides such as
5polyserine, polythreonine, polyglutamine, natural or
synthetic polysaccharides such as chitosan, hydroxy
ethyl cellulose, and lipids;                   Rn,
022, and R23 are each independently a covalent bond,
-0-, -S-, ..NB?-, substituted or unsubstituted
straight or branched chain C1.50 allcylene, or
substituted or unsubstituted straight or branched
chain C1.50 heteroallcylene; 10R' is hydrogen,
substituted or unsubstituted Ci..to alkyl, substituted
or unsubstituted C34 cycloalkyl-004 alkyl, or
substituted or unsubstituted aryl-00.6 alkyl; and
R21, R22, and R23 are selected such that the backbone
length of X remains about 200 atoms or less. 100841 In
some embodiments of compounds of Formula El, X is
attached to an amino acid residue in [GA targeting
agent], and is an optionally substituted
-R22-LCH2-CH2-0kR.23-, -R22-cycloalkyl-R23-, -R22-
15ary1-R23-, or -R.22-heterocyc1y1-R23-, wherein t is
0 to 50. 



[0085]In some embodiments of compounds of Formula IT,
R-(CH2),-, -(CH2)-C(0)-(CH2)-, -(CH2)-C(0)-0-(CH2),-,
-(CH2)-C(S)-Nitb-(CH2),-, -(CH2)-C(0)-NR"-(CH2)v-,
-(C1-10.-N11."-(CH2)-, -(CH2)e0-(CH0v-,
-(CH2)u-S(0)3.2-(CH2)v-, -(CH2)-S(0)0.2-NRb-(CH3)v-,
or -(CH2)-P(0)(0Rb)-0-(0-12)v-, wherein u and v are
independently 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 13, 2014, 15, 16, 17, 18, 19 or 20. [0086]In some
embodiments of compounds of Formula II, R21 and
Rindependently -(CH2)c, -(CH2),.-C(0)-(CH2),-,
-(CH3)...C(0)-0-(CH2)v-, -(CH2)..C(S)-NRb-(CH2)5-,
-(CH2),-C(0)-NR.b-(CH2)s-, -(CH2),-NR"-(CH3)5-,
-(CH2)r-0-(CH2)s-, -(CH2)r-S(0)0-2-(C112)5-,
-(CH2),-S(0)0.2-NRY-(CH2)s-, or
-(CH2),-P(0)(ORb)-0-(CH2)s-, wherein r, s, and v are
independently 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,
12, 2513, 14, 15, 16, 17, 18, 19 or 20. [0087]In some
embodiments of compounds of Formula II, [GA targeting
agent] is a peptide selected from the group consisting
of:
RI-11AibEGTFTSDLSKQMEEEAVRLFIEWLK(L')NGGPSSGAPPPS-R2
(SEQ ID NO: 156)
R1-11AibEGTFTSDLSKWEEEAVRK(L')FIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO:! 57)
RI-HAibEGTFTSDLSKWEEEAVK(12)LFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 158)
le-HAibEGTFTSDLSKQMEEEAK(L')RLFEEWLIGNIGGPSSGAPPPS-R2
(SEQ ID NO: 159)
R1-HAibEGTFTSDLSKQK(L')EEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 160)
RI-HAibEGTFTSDVSSYLEEQA'VICEFIAWLIKAibRP5SGAPPPSK(L')-
R2 (SEQ ID NO:161)
12.1-HAibEGTFTSDVSSYLEEQAVK(L')EFIAWLIKAibRPSSGAPPPS-R
2 (SEQ ID NO: 162)
RI-HA1bEGTFTSDVSSYLEGQAAK(L')EFIAWLVKGR-R2 (SEQ ID NO:
163) wherein  25 



R2 is OH, NI-f2, NH(CH3),NHCH2CH3, NHCH2CH2CH3,
NHCH(C143)CH3, NHCH2CH2CH2CH3, NHCH(C113)CH2CH3,
NHC6H5,NHCH2CH2OCH3,NHOCH3, NHOCH2CH3, a carboxy
protecting group, a lipid fatty acid group or a
carbohydrate, and K(L) is a lysine residue covalently
linked to a linker V. In certain embodiments, K(L) is:
0    wherein u is 1,2 or 3; -L'- is a linker moiety
having the formula -X-Y-Z-, wherein: X is:   10
wherein v is 0, I, Z or 3; t is 1, 2, or 3, r is 1 or
2; s is 0, 1 or 2; Rb is hydrogen, substituted or
unsubstituted Cmc, alkyl, substituted or unsubstituted
C34 



cycloalkyl-00.6 alkyl, or substituted or unsubstituted
aryl-00.5 alkyl; Y is a recognition group eomprising
at least a ring structure; and 15Z' is an attachment
moiety comprising a covalent link to an amino acid
sideehain in a combining site of an antibody. and
pharmaceutically acceptable salts, stereoisomers,
tautomers, solvates, and prodrugs thereof 10088)In
some embodiments Y has the optionally substituted
structure:    20wherein a, b, c, d, and e are
independently carbon or nitrogen; f is carbon,
nitrogen, oxygen, or sulfur; Y is attaehed to X and Z
independently at any two ring positions of suffieient
valence; and no more than four of a, b, c, d, e, or f
are simultaneously nitrogen. 100891In some embodiments
Z' has the structure:  



26 00 Nt?I Antibody 9Hor Antibody 0HN.,....  Cs-As- q
wherein q=0, 1, 2, 3, 4, or 5 and -N-Antibody refers
to a covalent link to an amino acid sidechain in a
combining site of an antibody bearing an amino group.
In other aspects, q=1, 2 or 3. 5[0090]Mother aspect of
the invention, illustrated in Formula III, is a GA
targeting compound in which two GA targeting agents,
which may be the same or different, are each
covalently linked to a combining site of an antibody.
The Antibody portion of a GA targeting compound can
include whole (full length) antibody, unique antibody
fragments, or any other forms of an antibody as this
term is used hercin. In one embodiment, the Antibody
is a humanized version of a murine aldolase antibody
comprising a 10constant region from a human IgG, IgA,
IgM, IgD, or IgE antibody. In another embodiment, the
Antibody 



is a chimeric antibody comprising the variable region
from a murine aldolase antibody and a constant region
from a human IgG, IgA, IgM, IgD, or IgE antibody. In a
further embodiment, the Antibody is a fully human
version of a murine aldolase antibody comprising a
polypeptide sequence from natural or native human IgG,
IgA, IgM, IgD, or IgE antibody: 15Antibody[-L'-[GA
targeting agent]]2(E) wherein [GA targeting agent],
Antibody, and L' are as defined according to Formula
[0091]Exemplary compounds in accordance with Formula I
are illustrated in FIGURES 2 and 4. [0092]In certain
embodiments, methods arc provided for treating
diabetes or a diabetes-related       condition in a
subject comprising administering to the subject a
therapeutically effective amount of a GA 20targeting
compound or a pharmaceutical derivative thereof.
[0093]In certain embodiments, methods are provided for
increasing insulin secretion in a subject comprising
administering to the subject a therapeutically
effective amount of a GA targeting compound or a
pharmaceutical derivative thereof. [0094]In certain
embodiments, methods are provided for decreasing blood
glucose levels in a 25subject comprising administering
to the subject a therapeutically effective amount of a
GA targeting compound or a pharmaceutical derivative
thereof. [0095]In certain embodiments, the use of GA
targeting compounds and pharmaceutical derivatives 



thercof for generating a medicament for treating
diabetes or a diabetes-related condition, or for
increasing insulin secretion or decreasing blood
glucose levels, are provided. 30100961Some GA
targeting compounds of the invention include:
RI-HAibEGTETSDLSKQMEEEAVRKFIEWLK4GGPSSGAPPPS-R2 (SEQ
ID NO:22)
RI-HAibEGTFTSDLSKQMEEEAVKLFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:23)  27
R'-HA1bEGTFTSDLSKQMEEEAKRLEIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:24)
RLHAibEGTET5DLSKafEKEAVRLFIEWLICNGGPSSGAPPP5-R2 (SEQ
ID NO:26)
W-HAibEGUISDLSKQKEEEAVRLFIEWLKNGGPSSGAPPPS-le (SEQ ID
NO:27) 10097] Some GA targeting compounds of the
invention include: 5
R'-HAibEGUISDLSKQMEEEAVRK(SH)PLEWLKNGGPSSGAPPPS-R2(SEQ
ID NO: 106)
R'-HAibEGTFTSDLSKQMEEEAVK(SH)LFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 107)
R'HAibEGTFTSDLSKQMEEEAK(SH)RLPIEWLICNGGPSSGAPPPS-R2(SE
Q ID NO: 108)
R'-HAibEGUISDLSKQMEK(SH)EAVRI,FIEWLKNGGPSSGAPPPS-R2(SE
Q ID NO: 110)
R'-HAibEGTETSDLSKQK(SH)EEEAVRI2IEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 111) 10[0098]Some GA targeting compounds
of the invention include:
R'-HAibEGTFTSDLSKQMEEEAVRIC(L)PIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 149)
R'-HAi5EGTFTSDLSKQMEEEAVK(L)LFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO:150)
R'-HAibEGTFTSDLSKQMEEEAK(L)RLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 151)
R1-HAi5EGTFTSDLSKQMEK(L)EAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 164 15
le-HAibEGTFTSDLSKQK(L)EEEAVRLFIEWLKNGGPS5GAPPP5-R2
(SEQ NO: 152) wherein K(L) is a lysine reside attached
to a linker L wherein L is capable of forming a
covalent bond with an amino acid sidechain in a
combining site of an antibody. 



[00991Some compounds of the invention include:
R'-HAibEG lk1 DLSKQMEEEAVRK(L')FIEWLICNGGPSSGAPPPS-le
(SEQ ID NO: 151) 20
R'-HAibEGTFTSDLSKQMEEEAVK(L')LFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO:158)
11.1-HAibEGTFTSDLSKQMEEEAIC(L')RLPIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 159)
R'-HAibEGTFTSDLSKQMEIC(LDEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 165)
RI-HAibEGIFISDLSKQK(L')EEEAVRLFIEWLKNGGPSSGAPPPS-122
(SEQ ID NO: 160) wherein K(L') is a lysine reside
attached to a linker L' wherein L' is capable of
forming a covalent bond 25with an amino acid sidechain
in a combining site of an antibody. In certain
embodiments, K(L') is: 0 wherein u is 1,2 or 3; -L- is
a linker having one of the formula -X-Y-Z- or -X-Y-Z'
wherein: X is:  WO 20081081418MT/1E2008/000001 28   



wherein v is 0, 1, 2, or 3; t is I, 2, or 3, r is 1 or
2; s is 0, 1 or 2;                   Rb is hydrogen,
substituted or unsubstituted CH0 alkyl, substituted or
unsubstituted C34 5cycloalkyl-Cm alkyl, or substituted
or unsubstituted myl-00.6 alkyl; Y is an optionally
present recognition group comprising at least a ring
structure; and Z is a reactive group that is capable
of forming a covalent bond with an amino acid
sidechain in a combining site of an antibody. BRIEF
DESCRIPTION OF FILE DRAWINGS 10(00100]FIGURE la and
FIGURE lb respectively illustrate one embodiment
according to Formula 1 and one embodiment according to
either Formula II or Formula III. 100101]FIGURE 2a and
FIGURE 2b respectively illustrate one embodiment
according to Formula I and one embodiment according to
either Formula II or Formula III. [00102]FIGURE 3
illustrates one embodiment according to Formula I.
15[00103]FIGURE 4 illustrates one embodiment according
to Formula II or Formula 



[00104]FIGURES 5A and 5B illustrate the solid phase
synthesis of targeting agent-linker conjugates of the
present invention. [00105]FIGURE 6 illustrates the
amino acid sequence alignment of the variable domains
of m38c2 (SEQ ID NOs:77 and 78), 1i38c2 (SEQ ID NOs:79
and 80), and human gennlines DPK-9 (SEQ ID NO:81), 20
DP-47 (SEQ ID NO:82), 1K4 (SEQ ID NO:83), and JF14
(SEQ ID NO:84). Framework regions (FR) and
complementarity determining regions (CDR) are defined
according to Kabat et al. Asterisks mark differences
between m3 8c2 and h3 8c2 or between h38c2 and the
human germlines. 1001061FIGURE 7 shows various
structures that may serve as linker reactive groups. X
in structure A may be N, C, or any other hetcroatom.
R11, R2, R3, and RI in structures A-C represent
substitucnts which 25include, for example, C, H, N, 0,
P, S, halogen (F, CI, Br, I), or a salt thereof. These
substituents may also include a group such as an
alkyl, alkenyl, allcynyl, oxoallcyl, oxoalkenyl,
oxoalkynyl, aminoallcyl, aminoalkenyl, aminoallcynyl,
sulfoallcyl, sulfoalkenyl, sulfoallcynyl,
phosphoalkyl, phosphoalkenyl, or phosphoalkynyl group.
1212 and R3 may be part of a cyclic structure, as
exemplified in structures B and C. Structures A-C form
reversible covalent bonds with surface accessible
reactive nucleophilic groups (e.g., 30lysine or
cysteine sidechains) of a combining site of an
antibody. For example, structure A may form an
irreversible covalent bond with a reactive nucleophile
if X is N and if R'l and R3 form part of a cyclic
structure. Structures D-G may form nonreversible
covalent bonds with reactive nueleophilic groups in a
combining site of an antibody. In these
struetures,12", and R"2 represent C, 0, N, halide or
leaving groups such as mesyl or tosyl.  



29 [00107]FIGURE 8 shows various electrophiles that
are suitable for reactive modification with a reactive
amino acid sidechain in a combining site of an
antibody and thus may serve as linker reactive groups.
Key: (A) acyl beta-lactam; (B) simple diketone; (C)
succinimide active ester; (D) maleimide; (E)
haloacetamide with linker; (F) haloketone; (G)
cyclohexyl diketone; and (H) aldehyde. The squiggle
line 5indicates the point of attachment to the rest of
the linker or targeting agent. X refers to a halogen.
[00108]FIGURE 9 shows the addition of a nucleophilic
("nu") sidechain in an antibody combining site to
compounds A-G in FIGURE 7. [00109]FIGURE 10 shows the
addition of a nucleophilic sidechain in an antibody
combining to compounds A-H in FIGURE 8.
10[00110]FIGURE 11 shows the synthesis of: o0\ z / I1,



Ru [00111]FIGURE 12 shows a synthesis of: Z I b
[00116]FIGURE 17 shows a synthesis of.  R N;L-Cir'S w
12bp Rb 



[00117]FIGURE 18 shows a synthesis of: Ht v 0
1001201FIGURE 21 shows a synthesis of: 0 HO 



OH    [00122]FIGURE 23 shows a synthesis of HO
100123]FIGURE 24 shows a synthesis of: 00    OH 



[00124]FIGURE 25 shows a synthesis of:  WO
2008/081418PCT/IE2008/000001 31  [00125]FIGURE 26
shows a synthesis of 00 n 0 5[00126]FIGURE 27
illustrates the mammalian expression vector
PIGG-h38c2. The 9kb vector comprises heavy chain yl
and light chain x expression cassettes driven by a
bidirectional CM promoter construct. [00127]FIGURE 28
shows a synthesis of: 



0 10[00128]FIGURE 29 shows a synthesis of the 20-atom
AZD maleimide linker: [00129]FIGURE 30 shows a
synthesis of side-ehain modified lysine for use in GA
targeting peptides. [00130]FIGURE 31 shows a synthesis
of a GA targeting agent-linker conjugate comprising
the GA 15targeting peptide of SEQ ED NO:22 linked to
the 20-atom AZD maleimide linker set forth in Figure
29 via a side-chain modified Lys residue in the
peptide. [00131]FIGURE 32 shows a synthesis of a GA
targeting agent-linker conjugate comprising the GA
targeting peptide of SEQ ID NO:32 linked to the
20-atom AZD maleimide linker set forth in Figure 29
via a side-chain modified Lys residue in the peptide.
20[00132]FIGURE 33 illustrates the amino acid sequence
of the light and heavy chains of one embodiment of a
humanized 38c2 IgGI. 



[00133]FIGURE 34 shows subcutaneous half-life (SC
T1/2) and percentage bioavailability of    compounds
of the invention comprising a peptide according to one
of the SEQ IDs of the invention as follows: K11: SEQ
lD NO:29, K12: SEQ ID NO:5, K13: SEQ ID NO:28, K14:
SEQ ID NO:27, 1(16: SEQ 25ID NO:26, 1(17: SEQ ID
NO:25, K19: SEQ NO:24, I(20: SEQ ID NO:23, K21. SEQ
II) NO:22, K23:  32 SEQ ID NO:21, IC24: SEQ ID NO:20,
K26: SEQ 1D NO:19, 1(27: SEQ ID NO:132, K28: SEQ ID
NO:18, IC38: SEQ ID NO:14, C: SEQ ID NO:3, C1-30: SEQ
ID NO:30, K21 1-33:SEQ ID NO:31, linked through a
lysine residue or a K(SH) residue (at the position
indicated, e.g., Kll means linked though a K or IC(SH)
residue at position 11) via the linker of FIGURES 1-4
to the h38c2 antibody. SC T1/2 (subcutaneous half-  5
life) was obtained by SC injection of compound into
mice and detecting compound concentration by ELISA. SC
Bioavailability represents a ratio between the area
under the curve of compound from IV injected mice and
area under the curve of the same compound from SC
injected mice. [00134]FIGURE 35 shows results of
Glucose Tolerance Test (OTT). Single 0.3 mg/kg SC Dose
- Compounds of the invention used in Figures 35 are
referred to as the specific SEQ ID NO: that was
10conjugated to the humanized aldolase antibody h38c2
via the linker structures shown in FIGURES 1-4.
Compounds were dosed as indicated above, at 0.3 mg/kg
SC (again, linked through a K or K(SH) substitution at
the respective amino acid position). A: Amalgamation
of data from 48 hour test and 72 hour test. B: 48 hr
data. C: 72 hr data. [00135]FIGURE 36 A-D Daily Food
Intake: shows results of Body Weight Change analysis
for the 15same animals as tested in FIGURE 35. 



[00136]FIGURE 37 A-D Cumulative body weight change for
the same animals as tested in FIGURES 35 and 36.
1001371FIGURE 38a and FIGURE 38b respectively
illustrate one embodiment according to Formula I and
one embodiment according to either Formula II or
Formula RI. 20[00138]FIGURE 39a and FIGURE 29b
respectively illustrate one embodiment according to
Formula I and one embodiment according to either
Formula II or Formula III. [00139]FIGURE 40a and
FIGURE 40b respectively illustrate one embodiment
according to Formula land one embodiment according to
either Formula II or Formula RI. [00140]FIGURE 4Ia and
FIGURE 41b respectively illustrate one embodiment
according to Formula 25I and one embodiment according
to either Formula II or Formula [00141]FIGURE 42a and
FIGURE 42b respectively illustrate one embodiment
according to Formula land one embodiment according to
either Formula II or Formula III. 



[001421FIGURE 43a and FIGURE 43b respectively
illustrate one embodiment according to Formula I and
one embodiment according to either Formula II or
Formula III. 30[00143]FIGURE 44a and FIGURE 44b
respectively illustrate one embodiment according to
Formula I and one embodiment according to either
Formula II or Formula III. DETAILED DESCRIPTION
[00144]Definitions [00145]The following abbreviations,
terms and phrases are used herein as defined below.
Amino acidOne letter abbreviationThree letter
abbreviation 2-aminoisobutyric acidAib2 or Aib
AlanineAAla  WO 2008/081418 



PCT/IE2008/000001 33 Arginine It Arg Asparagine N Asn
Aspartic acid D Asp 



Cysteine C Cys Glutamic acid E Glu Glutamine Q Gin
Glycine G Gly 



Histidine H His Isoleucine I Ile Leucine L Leu Lysine
K Lys 



Methionine M Met Norleucine -- Nle Omithine -- Om
Phenylalanine F Phe 



Proline P Pro Serine S Ser Threonine T Thr Tryptophan
W Trp 



Tyrosine Y Tyr Valine V Val  1001461Unless indicated
otherwise by a "D" prefix, e.g., D-Ala or N-Me-D-Ile,
the stereochemistry of the alpha-carbon of the amino
acids and aminoacyl residues in peptides described
herein is the natural or "L" configuration. The
Cahn-Ingold-Prelog "It" and "S" designations are used
to specify the stereochemistry of chiral centers in
certain acyl substituents at the N-terminus of the
peptides. The 5designation "R,S" is meant to indicate
a racemic mixture of the two enantiomeric forms. This
nomenclature follows that deseribed in R. S. Cahn, et
al., Angew. Chem. Int. Ed. Engl., 5:385-415 (1966).
100147]0-I1 refers to D Histidine. 



j00148)2-aminoisobutyric acid as used herein has the
following structure: H2NCOOH 10[00149]"Polypeptide,"
"peptide," and "protein" are used interchangeably to
refer to a polymer of amino acid residues. As used
herein, these terms may apply to amino acid polymers
in which one or more amino acid residues is an
artificial chemical analog of a corresponding
naturally occurring amino acid. These terms also apply
to naturally occurring amino acid polymers. Amino
acids can be in the L or b form as long as the binding
function of the peptide is maintained. Peptides may be
cyclic, having an 15intramolecular bond between two
non-adjacent amino acids within the peptide, e.g.,
backbone to backbone,  34 side-chain to backbone and
side-chain to side-chain cyclization. Cyclic peptides
can be prepared by methods well know in the art. See,
e.g., U.S. Patent No. 6,013,625; S. Cheng etal., J
Med. Chem. 37:1-8 (1994). [00150]All peptide sequences
are written according to the generally accepted
convention whereby 5the alpha-N-terminal amino acid
residue is on the left and the alpha-C-terminal amino
acid residue is on the right. As used herein, the term
"N-terminus" refers to the free alpha-amino group of
an amino acid in a peptide, and the term "C-terminus"
refers to the free carboxylic acid terminus of an
amino acid in a peptide. 



A peptide which is N-terminated with a group refers to
a peptide bearing a group on the alpha-amino nitrogen
of the N-terminal amino acid residue. An amino acid
which is N-terminated with a group refers to 10an
amino acid bearing a group on the alpha-amino
nitrogen. f00151]In general, "substituted" refers to a
group as defined below in which one or more bonds to a
hydrogen atom contained therein are replaced by a bond
to non-hydrogen or non-carbon atoms such as, but not
limited to, a halogen atom such as F, CI, Br, and I;
an oxygen atom in groups such as hydroxyl, alkoxy,
aryloxy, and ester groups; a sulfur atom in groups
such as thiol, alkyl sulfide, aryl sulfide, sulfone,
sulfonyl, 15and sulfoxide groups; a nitrogen atom in
groups such as amines, amides, allcylamines,
diallcylamines, atylamines, allcylarylamines,
diatylamines, N-oxides, imides, and enamines; a
silicon atom in groups such as trialk-ylsilyl,
dialkylarylsilyl, allcyldiatylsilyl, and triarylsily1
groups; and other heteroatoms in various other groups.
Substituted alkyl groups, substituted cycloalkyl
groups, and other substituted groups also include
groups in which one or more bonds to a carbon(s) or
hydrogen(s) atom is replaced by a bond to a
20heteroatom such as oxygen in carbonyl, carboxyl, and
ester groups or nitrogen in groups such as imines,
oximes, hydrazones, and nitriles. As employed herein,
a group which is "optionally substituted" may be
substituted or unsubstituted. Thus, e.g., "optionally
substituted alkyl" refers to both substituted alkyl
groups and unsubstituted alkyl groups. 100152]The
phrase "unsubstituted alkyl" refers to alkyl groups
that do not contain heteroatoms. 25Thus, the phrase
includes straight chain alkyl groups such as methyl,
ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl,
nonyl, decyl, undecyl, dodecyl and the like. The
phrase also includes branched chain isomers of
straight chain alkyl groups, including but not limited
to, the following which are provided by way of
example: -CH(CH3)2, -CIAC113)(CH2CH3), -CH(CH2CH3).),
-C(CH3)3, -C(CH2C113)3, -CH2CH(CH3)2, -
CH2CH(CH3)(CH2C1-13), -CH2CH(C112CH3)2, -C112C(CH3)32
-CH2C(C112C113)3, - 



30 CH(CH3)CH(CH3)(CH,CH3), -CH2CH2CH(CH3)2,
-CH2CH2CH(CH3)(CH2CH3), -CH2CH2CH(CH2CH3)2,
-cH2cH2c(c113)3, -cH2cH2c(CH2Cf13)3,
-CH(CH3)CH2CH(CH3)2, -CH(0-13)CH(CH3)CH(CH3)2,
-cH(CH2CH3)CH(CH3)CH(C113)(C112013), and others. The
phrase does not include cyeloallcyl groups. Thus, the
phrase unsubstituted alkyl group includes primary
alkyl groups, secondary alkyl groups, and tertiary
alkyl groups. Unsubstituted alkyl groups may be bonded
to one or more carbon atom(s), oxygen 35atom(s),
nitrogen atom(s), and/or sulfur atom(s) in the parent
compound. Possible unsubstituted alkyl groups include
straight and branched chain alkyl groups having Ito 20
carbon atoms. Alternatively, such unsubstituted alkyl
groups have from to 10 carbon atoms or are lower alkyl
groups having from Ito  WO
2008/081418PCT/TE2008/000001 35 about 6 carbon atoms.
Other unsubstituted alkyl groups include straight and
branched chain alkyl groups having from 1 to 3 carbon
atoms and include methyl, ethyl, propyl, and
-CH(CH3)2. [00153]The phrase "substituted alkyl"
refers to an unsubstituted alkyl group as defined
herein in which one or more bonds to a carbon(s) or
hydrogen(s) are replaced by a bond to non-hydrogen and
non- 5carbon atoms such as, but not limited to, a
halogen atom in halides such as F, Cl, Br, and I; an
oxygen atom in groups such as hydroxyl, alkoxy,
aryloxy, and ester groups; a sulfur atom in groups
such as thiol, alkyl 



sulfide, aryl sulfide, sulfone, sulfonyl, and sulfo;
cide groups; a nitrogen atom in groups such as amines,
amides, alkylamines, dialkylamines, arylamines,
alkylarylamines, diarylamines, N-oxides, imides, and
enamines; a silicon atom in groups such as
trialkylsilyl, diallcylarylsilyl, alkyldiarylsilyl,
and triarylsilyl 10groups; and other heteroatoms in
various other groups. Substituted alkyl groups also
include groups in which one or more bonds to a
carbon(s) or hydrogen(s) atom is replaced by a bond to
a hetematom such as oxygen in carbonyl, carboxyl, and
ester groups or nitrogen in groups such as imines,
oximes, hydrazones, and nitrites. Substituted alkyl
groups include, among others, alkyl groups in which
one or more bonds to a carbon or hydrogen atom is/are
replaced by one or more bonds to fluorine atoms. One
example of a 15substituted alkyl group is the
trifluoromethyl group and other alkyl groups that
contain the trifiuoromethyl group. Other alkyl groups
include those in which one or more bonds to a carbon
or hydrogen atom is replaced by a bond to an oxygen
atom such that the substituted alkyl group contains a
hydroxyl, alkoxy, aryloxy group, or heterocyclyloxy
group. Still other alkyl groups include alkyl groups
that have an amine, alkylamine, diallcylamine,
arylamine, (alkyl)(arypamine, diarylamine,
heterocyclylamine, 20(alkyl)(heterocycly0amine,
(aryI)(heterocyclyl)amine, or diheterocyclylamine
group. 1001541The phrase "unsubstituted allcylene"
refers to a divalent unsubstituted alkyl group as
defined herein. Thus, methylene, ethylene, and
propylene are each examples of unsubstituted
alkylenes. The phrase "substituted alicylene" refers
to a divalent substituted alkyl group as defined
herein. Substituted or unsubstituted lower allcylene
groups have from Ito about 6 carbons. 25[00155]The
phrase "unsubstituted cycloallcyl" refers to cyclic
alkyl groups such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl,
and such rings substituted with straight and branched
chain alkyl groups as defined herein. The phrase also
includes polycyclic alkyl groups such as, but not
limited to, adamantyl norbomyl, bicyclo[2.2.2]octy1,
and the like, as well as such rings substituted with
straight and branched chain alkyl groups as defined
herein. Thus, the phrase would 30include
methylcylcohexyl groups, among others. The phrase does
not include cyclic alkyl groups containing
heteroatoms. Unsubstituted cycloalkyl groups may be
bonded to one or more carbon atom(s), 



oxygen atom(s), nitrogen atom(s), and/or sulfur
atom(s) in the parent compound. In some embodiments
unsubstituted cycloallcyl groups have from 3 to 20
carbon atoms. In other embodiments, such unsubstituted
alkyl groups have from 3 to 8 carbon atoms, while in
others such groups have from 3 to 7 carbon atoms.
35[00156]The phrase "substituted cyeloalkyl" " has the
same meaning with respect to unsubstituted cycloallcyl
groups that "substituted alkyl" has with respect to
unsubstituted alkyl groups. Thus, the phrase  36
includes, but is not limited to, oxocyclohexyl,
chlorocyclohexyl, hydroxycyclopentyl, and
chloromethylcyclohexyl groups. [00157]The phrase
"unsubstituted aryl" refers to aryl groups that do not
contain heteroatoms. Thus, the phrase includes, but is
not limited to, groups such as phenyl, biphenyl,
anthracenyl, and naphthenyl. 5Although the phrase
"unsubstituted my!" includes groups containing
condensed rings such as naphthalene, it does not
include aryl groups that have other groups such as
alkyl or halo groups bonded to one of the ring
members, as myl groups such as tolyl are considered
herein to be substituted aryl groups as described
below. Typically, an unsubstituted aryl may be a lower
aryl, having from 6 to about 10 carbon atoms. One 



unsubstituted aryl group is phenyl. Unsubstituted aryl
groups may be bonded to one or more carbon 10atom(s),
oxygen atom(s), nitrogen atom(s), and/or sulfur
atom(s) in the parent compound. [00158] The phrase
"substituted aryl" has the same meaning with respect
to unsubstituted aryl groups that "substituted alkyl"
has with respect to unsubstituted alkyl groups.
However, a substituted aryl group also includes aryl
groups in which one of the aromatic carbons is bonded
to one of the non-carbon or non-hydrogen atoms
described herein, and also includes aryl groups in
which one or more aromatic carbons of 15the aryl group
is bonded to a substituted and/or unsubstituted alkyl,
alkenyl, or alkynyl group as defined herein. This
includes bonding arrangements in which two carbon
atoms of an aryl group are bonded to two atoms of an
alkyl, alkenyl, or allcynyl group to define a fused
ring system (e.g., dihydronaphthyl or
tetrahydronaphthyl). Thus, the phrase "substituted
aryl" includes, but is not limited to tolyl and
hydroxyphenyl, among others. 20[00159]The phrase
"unsubstituted alkenyl" refers to straight and
branched chain and cyclic groups such as those
described with respect to unsubstituted alkyl groups
as defined herein, except that at least one double
bond exists between two carbon atoms. Examples
include, but are not limited to vinyl, - CH=C(H)(CH3),
-CH=C(C}{3)2, -C(CH3)=C(H)2, -C(CH3)=CMCH3),
-C(CH2CH3)=CH2, cyclohexenyl, cyclopentenyl,
cyclohexadienyl, butadienyl, pentadienyl, and
hexadienyl, among others. Lower 25unsubstituted
alkenyl groups have from 1 to about 6 carbons.
[00160]The phrase "substituted alkenyl" has the same
meaning with respect to unsubstituted alkenyl groups
that "substituted alkyl" has with respect to
unsubstituted alkyl groups. A substituted alkenyl
group includes alkenyl groups in which a non-carbon or
non-hydrogen atom is bonded to a carbon that is double
bonded to another carbon, and those in which one of
the non-carbon or non-hydrogen atoms is bonded to a
30carbon not involved in a double bond to another
carbon. For example, -CH=CH-OCH3 and -CH=CH-CH2- 



OH are both substituted alkenyls. Oxoalkenyls wherein
a CH2 group is replaced by a carbonyl, such as
-CH=CH-C(0)-CH3, are also substituted alkenyls.
[00161]The phrase "unsubstituted alkenylene" refers to
a divalent unsubstituted alkenyl group as      defined
herein. Thus, -CH--CH- is an example of an
unsubstituted alkenylene. The phrase "substituted
35alkenylene" refers to a divalent substituted alkenyl
group as defined herein. [00162[The phrase
"unsubstituted allcynyl" refers to straight and
branched chain groups such as those described with
respect to unsubstituted alkyl groups as defined
herein, except that at least one triple  WO
2008/081418PCT/IE2008/000001 37 bond exists between
two carbon atoms. Examples include, but are not
limited to -CmC(1-1), -CC(CH3), - CEC(CH2C1-13),
-C(is)CaC(H), -C(H)2CEC(CH3), and -C(H)2C(CH2CH3),
among others. Unsubstituted lower alkynyl groups have
from 1 to about 6 carbons. [00163]The phrase
"substituted allcynyl" has the same meaning with
respect to unsubstituted allcynyl 5groups that
"substituted alkyl" has with respect to unsubstituted
alkyl groups. A substituted allcynyl group 



includes alkynyl groups in which a non-carbon or
non-hydrogen atom is bonded to a carbon that is triple
bonded to another carbon, and those in which a
non-carbon or non-hydrogen atom is bonded to a carbon
not involved in a triple bond to another carbon.
Examples include, but are not limited to, oxoalkynyls
wherein a CH2 group is replaced by a carbonyl, such as
in -C(0)-CHECH-C113 and -C(0)-CH2-CH-H, 10among
others. [00164]The phrase "unsubstituted allcynylene"
refers to a divalent unsubstituted allcynyl group as
defined herein. Thus, -CC- is an example of an
unsubstituted allcynylene. The phrase "substituted
alkynylene" refers to a divalent substituted alkynyl
group as defined herein. [00165]The phrase
"unsubstituted aralkyl" rcfers to unsubstituted alkyl
groups as defined herein in  15 which a hydrogen or
carbon bond of the unsubstituted alkyl group is
replaced with a bond to an aryl group as defined
herein. For example, methyl (-CH3) is an unsubstituted
alkyl group. If a hydrogen atom of the methyl group is
replaced by a bond to a phenyl group, such as if the
carbon of the methyl were bonded to a carbon of
benzene, then the compound is an unsubsfituted
arallcyl group (i.e., a benzyl group). Thus, the
phrase includes, but is not limited to, groups such as
benzyl, diphenylmethyl, and 1-phenylethyl (-
20CH(C61-15)(C113)), among others. [00166]The phrase
"substituted aralkyl" has the same meaning with
respect to unsubstituted arallcyl groups that
"substituted aryl" has with respect to unsubstituted
aryl groups. However, a substituted aralkyl group also
includes groups in which a carbon or hydrogen bond of
the alkyl part of the group is replaced by a bond to a
non-carbon or a non-hydrogen atom. Examples of
substituted arallcyl groups include, but are 25not
limited to, -CH2g=0)(Cens), and -CH2(2-methylphenyl),
among others. [00167]The phrase "unsubstituted
aralkenyl" refers to unsubstituted alkenyl groups as
defined herein 



in which a hydrogen or carbon bond of the
unsubstituted alkenyl group is replaced with a bond to
an aryl group as defined herein. For example, vinyl is
an unsubstitmed alkenyl group. If a hydrogen atom of
the vinyl group is replaced by a bond to a phenyl
group, such as if a carbon of the vinyl were bonded to
a 30carbon of benzene, then the compound is an
unsubstituted aralkenyl group (Le., a styryl group).
Thus, the phrase includes, but is not limited to,
groups such as styryl, diphenylvinyl, and
I-phenylethenyl (- C(C6H5)(CH2)), among others.
[00168]The phrase "substituted aralkenyl" has the same
meaning with respect to unsubstituted aralkenyl groups
that "substituted aryl" has with respect to
unsubstituted aryl groups. However, a 35substituted
aralkenyl group also includes groups in which a carbon
or hydrogen bond of the alkenyl part of the group is
replaced by a bond to a non-carbon or a non-hydrogen
atom. Examples of substituted  WO
2008/081418PCT/IE2008/000001 38 aralkenyl groups
include, but are not limited to, -CH=C(C1)(C6H5), and
-CH=C11(2-methylphenyl), among others. [00169]The
phrase "unsubstituted arallcynyl" refers to
unsubstituted alicynyl groups as defined herein 



in which a hydrogen or carbon bond of the
unsubstituted allcynyl group is replaced with a bond
to an aryl 5group as defined herein. For example,
acetylene is an unsubstitutecl alkynyl group. If a
hydrogen atom of the acetylene group is replaced by a
bond to a phenyl group, such as if a carbon of the
acetylene were bonded to a carbon of benzene, then the
compound is an unsubstituted arallcynyl group. Thus,
the phrase includes, but is not limited to, groups
such as -0=C-phenyl, and -CHrC--phenyl, among others.
[00170]The phrase "substituted arallcynyl" has the
same meaning with respect to unsubstituted 10aralkynyl
groups that "substituted aryl" has with respect to
unsubstituted aryl groups. However, a substituted
aralkynyl group also includes groups in which a carbon
or hydrogen bond of the allcynyl part of the group is
replaced by a bond to a non-carbon or a non-hydrogen
atom. Examples of substituted aralicynyl groups
include, but are not limited to, -Cr--C-0O30(C6H5),
and -0-=C(2-methy1pheny0, among others. 15[00171] The
phrase "unsubstituted heteroalkyl" refers to
unsubstituted alkyl groups as defined herein in which
the carbon chain is interrupted by one or more
heteroatoms chosen from N, 0, and S. Unsubstituted
heteroallcyls containing N may have NH or
N(unsubstituted alkyl) in the carbon chain. Thus,
unsubstituted heteroalicyls include alkoxy,
alkoxyalkyl, alkoxyalkoxy, thioether, alky]aminoalkyl,
aminoallcyloxy, and other such groups. Typically,
unsubstituted heteroallcyl groups contain 1-5
20heteroatoms, and particularly 1-3 heteroatoms. In
some embodiments unsubstituted heteroalkyls include,
for example, alkoxyalkoxyalkoxy groups such as
ethyloxyethyloxyethyloxy. [00172]Thc phrase
"substituted heteroallcyl" has the samc meaning with
respect to unsubstituted heteroallcyl groups that
"substituted alkyl" has with respect to unsubstituted
alkyl groups. 



[00173]The phrase "unsubstituted heteroalkylene"
refers to a divalent unsubstituted heteroallcyl 25
group as defined herein. Thus, -CH2-O-C112- and
--CH2-NH-CH2CH2- are both examples of unsubstituted
heteroalkylenes. The phrase "substituted
heteroallcylene" refers to a divalent substituted
heteroalkyl group as defined herein. 1001741The phrase
"unsubstituted heteroalkenyl" refers to unsubstituted
alkene groups as defined herein in which the carbon
chain is interrupted by one or more heteroatoms chosen
from N, 0, and S. 30Unsubstituted heteroalkenyls
containing N may have NH or N(unsubstituted alkyl or
alkene) in the carbon chain. The phrase "substituted
heteroalkenyl" has the same meaning with respect to
unsubstituted heteroalkenyl groups that "substituted
heteroalkyl" has with respect to unsubstituted
heteroalkyl groups. [001751The phrase "unsubstituted
heteroalkenylene" refers to a divalent unsubstituted
heteroalkenyl group as defined herein. Thus
-CH2-0-CH=CH- is an example of an unsubstituted
heteroalkenylene. The 35phrase "substituted
heteroalkenylene" refers to a divalent substituted
heteroalkenyl group as defined herein. [00176]The
phrase "unsubstituted heteroalkynyl" refers to
unsubstituted alkynyl groups as defined herein in
which the carbon chain is interrupted by one or more
heteroatoms chosen from N, 0, and S.  



39 Unsubstituted heteroallcynyls containing N may have
NH or N(unsubstituted alkyl, alkene, or allcyne) in
the carbon chain. The phrase "substituted
heteroallcynyl" has the same meaning with respect to
unsubstituted heteroalkynyl groups that "substituted
heteroallcyl" has with respect to unsubstituted
heteroallcyl groups. [00177]The phrase "unsubstituted
heteroallcynylene" refers to a divalent unsubstituted
heteroalkynyl 5group as defined herein. Thus,
-CH2-0-CH2-C-=C- is an example of an unsubstituted
heteroallcynylene. The phrase "substituted
heteroallcynylene" refers to a divalent substituted
heteroallcynyl group as defined herein. [00178]The
phrase "unsubstituted heterocycly1" refers to both
aromatic and nonaromatic ring compounds, including
monocyclic, bicyclic, and polycyclic ring compounds
such as, for example, 10quinuclidyl, which contain
three or more ring members, of which one or more is a
heteroatom such as, but not limited to, N, 0, and S.
Although the phrase "unsubstituted heterocycly1"
includes condensed heterocyclic rings such as
benzimidazolyl, it does not include heterocyclyl
groups that have other groups such as alkyl or halo
groups bonded to one of the ring members, as compounds
such as 2- methylbenzimidazolyl are substituted
heterocycly1 groups. Examples of heterocyclyl groups
include, but 15are not limited to: unsaturated 3 to 8
membered rings containing 1 to 4 nitrogen atoms such
as, but not limited to pyrrolyl, pyrrolinyl,
imidazolyl, pyrazolyl, pyridyl, dihydropyridyl,
pyrimidyl, pyrazinyl, pyridazinyl, triazolyl (e.g.,
414-1,2,4-triazolyl, 1H-1,2,3-triazolyl,
211-1,2,3-triazolyl, etc.), tetrazolyl, (e.g.,
1H-tetrazolyl, 211 tetrazolyl, etc.); saturated 3 to 8
membered rings containing Ito 4 nitrogen atoms such
as, but not limited to, pyrrolidinyl, imidazolidinyl,
piperidinyl, piperazinyl; condensed unsaturated
20heterocyclic groups containing Ito 4 nitrogen atoms
such as, but not limited to, indolyl, isoindolyl,
indolinyl, indolizinyl, benzimidazolyl, quinolyl,
isoquinolyl, indazolyl, benzotriazolyl; unsaturated 3
to 8 



membered rings containing 1 to 3 oxygen atoms and 1 to
3 nitrogen atoms such as, but not limited to,
oxazolyl, isoxazolyl, oxadiazolyl (e.g.,
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl,
1,2,5-oxadiazolyl, etc.); saturated 3 to 8 membered
rings containing Ito 2 oxygen atoms and 1 to 3
nitrogen atoms sueh as, but not 25limited to,
morpholinyl; unsaturated condensed heterocyclic groups
containing Ito 2 oxygen atoms and I to 3 nitrogen
atoms, for example, benzoxazolyl, benzoxadiazolyl,
benzoxazinyl (e.g., 2H-1,4-benzoxazinyl etc.);
unsaturated 3 to 8 membered rings containing Ito 3
sulfur atoms and 1 to 3 nitrogen atoms such as, but
not limited to, thiazolyl, isothiazolyl, thiadiazolyl
(e.g., 1,2,3-thiadiazoly1, 1,2,4-thiadiazolyl, 1,3,4-
thiadiazolyl, 1,2,5-thiadiazolyl, etc.); saturated 3
to 8 membered rings containing Ito 2 sulfur atoms and
1 30to 3 nitrogen atoms such as, but not limited to,
thiazolodinyl; saturated and unsaturated 3 to 8
membered rings containing Ito 2 sulfur atoms such as,
but not limited to, thienyl, dihydrodithiinyl,
dihydrodithionyl, tetrahydrothiophene,
tetrahydrothiopyran; unsaturated condensed
heterocyclic rings containing 1 to 2 sulfur atoms and
Ito 3 nitrogen atoms such as, but not limited to,
benzothiazolyl, benzothiadiazolyl, benzothiazinyl
(e.g., 211-1,4-benzothiazinyl, etc.),
dihydrobenzothiazinyl (e.g., 211-3,4-
35dihydrobenzothiazinyl, etc.), unsaturated 3 to 8
membered rings containing oxygen atoms such as, but
not limited to fury!; unsaturated condensed
heterocyclic rings containing 1 to 3 oxygen atoms such
as benzodioxolyl (e.g., 1,3-benzodioxoyl, etc.);
unsaturated 3 to 8 membered rings containing an oxygen
atom  WO 2008/081418PCT/IE2008/000001 40 and I to 2
sulfur atoms such as, but not limited to,
dihydrooxathiinyl; saturated 3 to 8 membered rings
containing Ito 3 oxygen atoms and Ito 2 sulfur atoms
such as I,4-oxathiane; unsaturated condensed rings
containing Ito 2 sulfur atoms such as benzothienyl,
benzodithiinyl; and unsaturated condensed heterocyclic
rings containing an oxygen atom and I to 3 oxygen
atoms such as benzoxathiinyl. 5Heterocyclyl group also
include those described above in which one or more S
atoms in the ring are 



double-bonded to one or two oxygen atoms (sulfoxides
and sulfones). For example, heterocyclyl groups
include tetrahydrothiophene, tetrahydrothiophene
oxide, and tetrahydrothiophene 1,1-dioxide. In some
embodiments heterocyclyl groups contain 5 or 6 ring
members. In other embodiments heterocyclyl groups
include morpholine, piperazine, piperidine,
pyrrolidine, imidazole, pyrazole, 1,2,3-triazole,
1,2,4-triazole, 10tetrazole, thiomorpholine,
thiomorpholine in whieh the S atom of the
thiomorpholine is bonded to one or more 0 atoms,
pyrrole, homopiperazine, oxazolidin-2-one,
pyrrolidin-2-one, oxazole, quinuclidine, thiazole,
isoxazole, furan, and tetrahydrofin-an. 1001791The
phrase "substituted heterocyclyr refers to an
unsubstituted heterocyclyl group as defined herein in
which one of the ring members is bonded to a
non-hydrogen atom, such as described 15above with
respect to substituted alkyl groups and substituted
aryl groups. Examples include, but are not limited to,
2-methylbenzimidazolyl, 5-methylbenzimidazolyl,
5-ehlorobenzthiazolyl, 1-methyl piperazinyl, and
2-chloropyridyl, among others. [00180]The phrase
"unsubstituted heteroaryl" refers to unsubstituted
aromatic heterocyclyl groups as    defined herein.
Thus, unsubstituted heteroaryl groups include but are
not limited to furyl, imidazolyl, 20oxazolyl,
isoxazolyl, pyridinyl, benzimidazolyl, and
benzothiazolyl. The phrase "substituted heteroaryl"
refers to substituted aromatic heterocyclyl groups as
defined herein. [00181]The phrase "unsubstituted
heterocyelylalkyl" refers to unsubstituted alkyl
groups as defined 



herein in which a hydrogen or carbon bond of the
unsubstituted alkyl group is replaced with a bond to a
heterocyclyi group as defined herein. For example,
methyl (-CH3) is an unsubstituted alkyl group. If a
25hydrogen atom of the methyl group is replaced by a
bond to a heterocyelyl group, such as if the carbon of
the methyl is bonded to carbon 2 of pyridine (one of
the carbons bonded to the N of the pyridine) or
carbons 3 or 4 of the pyridine, then the compound is
an unsubstituted heterocyclylalkyl group. [001821The
phrase "substituted heterocyclylalkyl" has the samc
meaning with respect to unsubstituted
heteroeyelylalkyl groups that "substituted arallcyl"
has with respect to unsubstituted arallcyl 30groups.
However, a substituted heterocyclylalkyl group also
includes groups in which a non-hydrogen atom is bonded
to a heteroatom in the heterocyclyl group of the
heterocyclylalkyl group such as, but not limited to, a
nitrogen atom in the piperidine ring of a
piperidinylalk-yl group. [001831The phrase
"unsubstituted heterocyclylalkenyl" refers to
unsubstituted alkenyl groups as       defined herein
in which a hydrogen or carbon bond of the
unsubstituted alkenyl group is replaced with a 35bond
to a heterocyclyl group as defined herein. For
example, vinyl is an unsubstituted alkenyl group. If a
hydrogen atom of the vinyl group is replaced by a bond
to a heterocyclyl group, such as if the carbon of the 



41 vinyl is bonded to carbon 2 of pyridine or carbons
3 or 4 of the pyridine, then the compound is an
unsubstituted heterocyclylalkenyl group. [00184]The
phrase "substituted heterocyclylalkenyl" has the same
meaning with respect to unsubstituted
heterocyclylalkenyl groups that "substituted
aralkenyl" has with respect to unsubstituted
5aralkenyl groups. However, a substituted
heterocyclylalkenyl group also includes groups in
which a non- hydrogen atom is bonded to a heteroatom
in the heterocyclyl group of the heterocyclylalkenyl
group such as, but not limited to, a nitrogen atom in
the piperidine ring of a piperidinylalkenyl group.
[00185]The phrase "unsubstituted heterocyclylallcynyl"
refers to tmsubstituted allcynyl groups as defined
herein in which a hydrogen or carbon bond of the
unsubstituted allcynyl group is replaced with a 10bond
to a heterocyclyl group as defined herein. For
example, acetylene is an unsubstituted allcynyl group.
If a hydrogen atom of The acetylene group is replaced
by a bond to a heterocyclyl group, such as if the
carbon of the acetylene is bonded to carbon 2 of
pyridine or carbons 3 or 4 of the pyridine, then the
compound is an unsubstituted heterocyclylalkynyl
group. 



[00186]The phrase "substituted heterocyclylaficynyl"
has the same meaning with respect to 15unsubstitutecl
heterocyclylalkynyl groups that "substituted
aralkynyl" has with respect to unsubstituted
arallcynyl groups. However, a substituted
heterocyclylallcynyl group also includes groups in
which a non-hydrogen atom is bonded to a heteroatom in
the heterocyclyl group of the heterocyclylallcynyl
group such as, but not limited to, a nitrogen atom in
the piperidine ring of a piperidinylallcynyl group.
[00187]The phrase "unsubstituted alkoxy" refers to a
hydroxyl group (-OH) in which the bond to the
20hydrogen atom is replaced by a bond to a carbon atom
of an otherwise unsubstituted alkyl group as defined
herein. [00188]The phrase "substituted alkoxy" refers
to a hydroxyl group (-OH) in which the bond to the
hydrogen atom is replaced by a bond to a carbon atom
of an otherwise substituted alkyl group as defined
herein. 25[00189]A "pharmaceutically acceptable salt"
includes a salt with an inorganic base, organic base,
inorganic acid, organic acid, or basic or acidic amino
acid. Salts of inorganic bases include, for example,
alkali metals such as sodium or potassium; alkaline
earth metals such as calcium and magnesium or
aluminum; and ammonia. Salts of organic bases include,
for example, trimethylamine, triethylamine, pyridine,
picoline, ethanolamine, diethanolamine, and
triethanolamine. Salts of inorganic acids include, for
30example, hydrochloric acid, hydroboric acid, nitric
acid, sulfuric acid, and phosphoric acid. Saks of 



organic acids include, for example, formic acid,
acetic acid, trifluoroacetic acid, fumaric acid,
oxalic acid, tartaric acid, maleic acid, citric acid,
succinic acid, malic acid, methanesulfonic acid,
benzenesulfonic acid, and p-toluenesulfonic acid.
Salts of basic amino acids include, for example,
arginine, lysine and omithine. Acidic amino acids
include, for example, aspartic acid and glutamic acid.
35[00190]"Tautomers" refers to isomeric forms of a
compound that are in equilibrium with each other. The
concentrations of the isomeric forms will depend on
the environment the compound is found in and may be
different depending upon, for example, whether the
compound is a solid or is in an organic or  42 aqueous
solution. For example, in aqueous solution, ketones
are typically in equilibrium with their enol forms.
Thus, ketones and their enols are referred to as
tautomers of each other. As readily understood by one
skilled in the art, a wide variety of functional
groups and other structures may exhibit tautomerism,
and all tautomers of compounds having Formulas I, II,
and III are within the scope of the present invention.
5[00191]The compounds according to the invention may
be solvated, especially hydrated. Hydration may occur
during manufacturing of the compounds or compositions
comprising the compounds, or the hydration may occur
over time due to the hygroscopic nature of the
compounds. [00192]Certain embodiments are derivatives
referred to as prodrugs. The expression "prodrug"
denotes a derivative of a pharmaceutically or
therapeutically active drug, e.g., esters and amides,
wherein  10 the derivative has enhanced delivery
characteristics and therapeutic value as compared to
the drug and is transformed into the drug by an
enzymatic or chemical process. See, for example, RE.
Notari, Methods Enzymol. 112:309-323(1985); N. Bodor,
Drugs of the Future 6:165-182 (1981); IL Bundgaard,
Chapter! in Design of Prodrugs (H. Bundgaard, ed.),
Elsevier, New York (1985); and KG. Gilman et al.,
Goodman And Gilman's The Pharmacological Basis of
Therapeutics, 8th ed., McGraw-Hill (1990). Thus, the
15prodrug may be designed to alter the metabolic
stability or transport characteristics of a drug, mask
side 



effects or toxicity of a drug, improve the flavor of a
drug, or to alter other characteristics or properties
of a drug. [00193]Compounds of the present invention
include enriched or resolved optical isomers at any or
all asymmetric atoms as are apparent from the
depictions. Both racemic and diastereomeric mixtures,
as  20 well as the individual optical isomers can be
isolated or synthesized so as to be substantially free
of their enantiomeric or diastereomeric partners. All
such stereoisomers are within the scope of the
invention. [00194] The term "catboxy protecting group"
as used herein refers to a carboxylic acid protecting
ester group employed to block or protect the
carboxylic acid functionality while the reactions
involving other functional sites of the compound are
carried out. Carboxy protecting groups ate disclosed
in, for  25 example, Greene, Protective Groups in
Organic Synthesis, pp. 152-186, John Wiley & Sons, New
York (1981), which is hereby incorporated herein by
reference. In addition, a carboxy protecting group can
be used as a prodrug, whereby the carboxy protecting
group can be readily cleaved in vivo by, for example,
enzymatic hydrolysis, to release the biologically
active parent. T. Higuchi and V. Stella provide a
thorough discussion of the prodrug concept in
"Pro-drugs as Novel Delivery Systems", Vol .14 of the
A.C.S. 30Symposium Series, American Chemical Society
(1975), which is hereby incorporated herein by
reference. Such carboxy protecting groups are well
known to those skilled in the art, having been
extensively used in the protection of carboxyl groups
in the penicillin and cephalosporin fields, as
described in U.S. Patent Nos. 3,840,556 and 3,719,667,
S. Kukolja, J. Am. Chem. Soc. 93:6267-6269 (1971), and
G.E. Gutowski, Tetrahedron Lett. 21:1779-1782 (1970),
the disclosures of which are hereby incorporated
herein by  35 reference. Examples of esters useful as
prodrugs for compounds containing carboxyl groups can
be found, fm example, at pp. 14-21 in Bioreversible
Carriers in Drug Design: Theory and Application (ES.
Roche, ed.), Pergamon Press, New York (1987), which is
hereby incorporated herein by reference.
Representative  43 carboxy protecting groups are C1 to
C8 allcyl (e.g., methyl, ethyl or tertiary butyl and
the like); haloallcyl; 



alkenyl; cycloalkyl and substituted derivatives
thereof such as cyclohexyl, cyclopentyl and the like;
cycloallcylallcyl and substituted derivatives thereof
such as cyclohexylmethyl, cyclopentylmethyl and the
like; arylallcyl, for example, phenethyl or benzyl and
substituted derivatives thereof such as alkoxybenzyl
5or nitrobenzyl groups and the like; arylalkenyl, for
example, phenylethenyl and the like; aryl and
substituted derivatives thereof, for example,
5-indanyl and the like; dialkylaminoalkyl (e.g.,
dimethylaminoethyl and the like); alkanoyloxyallcyl
groups such as acetoxymethyl, butyryloxymethyl,
valerytoxymethyl, isobutyryloxymethyl,
isovaleryloxymethyl, 1-(propionyloxy)-1-ethyl,
1-(pivaloyloxyl)- 1-ethyl,
1-methyl-1-(propionyloxy)-1-ethyl, pivaloyloxymethyl,
propionyloxymethyl and the like;
10cycloalkanoyloxyallcyl groups such as
cyclopropylcarbonyloxymethyl,
cyclobutylcarbonyloxymethyl,
cyclopentylcarbonyloxymethyl,
cyclohexylcarbonyloxymethyl and the like;
aroyloxyallcyl, such as berizoyloxymethyl,
benzoyloxyethyl and the like;
arylalkylcarbonyloxyallcyl, such as
benzylcarbonyloxymethyl, 2-benzylcarbonyloxyethyl and
the like; alkoxycarbonylalkyl, such as
methoxycarbonylmethyl, cyclohexyloxycarbonylmethyl,
1-methoxycarbony1-1-ethyl, and the like;
15alkoxycarbonyloxyallcyl, such as
methoxycarbonyloxymethyl, t-butyloxycarbonyloxymethyl,
1- ethoxycarbonyloxy-1 -ethyl,
1-cyclohexyloxycarbonyloxy-l-ethyl and the like;
alkoxycarbonylaminoallcyl, such as
t-butyloxyearbonylaminomethyl and the like;
alkylaminocarbonylaminoalkyl, such as
methylaminocarbonylaminomethyl and the like;
alkanoylaminoallcyl, such as acetylaminomethyl and the
like; heterocycliccarbonylox-yallcyl, such as
4-methylpiperazinylcarbonyloxymethyl and the like;  20
diallcylaminocarbonylalkyl, such as
dimethylaminocarbonylmethyl,
diethylaminocarbonylmethyl and the like;
(5-(allcy1)-2-oxo-1,3-dioxo1en-4-y1)alky1, such as
(5-t-butyl-2-oxo-1,3-dioxolen-4-yl)methyl and the
like; and (5-phenyl-2-oxo-1,3-dioxolen-4-yDallcyl,
such as (5-pheny1-2-oxo-1,3-dioxol cn-4-yOmethyl and
the like. [001951The term "N-protecting group" or
"N-protected" as used herein refers to those groups
25intended to protect the N-tenninus of an amino acid
or peptide or to protect an amino group against 



undesirable reactions during synthetic procedures.
Commonly used N-protecting groups are diselosed in,
for example, Greene, Protective Groups in Organic
Synthesis, John Wiley & Sons, New York (1981), which
is hereby inemporated by reference. N-protecting
groups comprise acyl groups such as formyl, acetyl,
propionyl, pivaloyl, t-butylacetyl, 2-chloroacetyl,
2-bromoacetyl, trifluoroacetyl, trichloroacetyl,
30phthalyl, o-nitrophenoxyacetyl, a-chlorobutyryl,
benzoyl, 4-chlorobenzoyl, 4-bromobenzoyl, 4-
nitrobenzoyl, and the like; sulfonyl groups such as
benzenesulfonyl, p-toluenesulfonyl and the like;
carbamate forming groups such as benzyloxycarbonyl,
p-chlorobenzyloxycarbonyl, pmethoxybenzyloxycarbonyl,
p-nitrobenzyloxyearbony1,2-nitrobenzyloxycarbonyl,
pbromobenzyloxycarbonyl,
3,4-dimethoxybenzyloxycarbony),
3,5-dimethoxybenzyloxycarbonyl, 2,4-
35dimethoxybenzyloxycarbonyl,
4-methoxybenzyloxycarbonyl,
2-nitro-4,5-dimethoxybenzyloxycarbonyl,
3,4,5-trimethoxybenzyloxycarbonyl,
1-(p-biphenyly1)-1-methylethoxyearbonyl, a,a-di
methy1-3,5- dimethoxybenzyloxycarbonyl,
benzhydryloxycarbonyl, t-butyloxyearbonyl,
diisopropylmethoxycarbonyl,  44 isopropyloxycarbonyl,
ethoxycarbonyl, methoxycarbonyl, allyloxycarbonyl,
2,2,2,- trichloroethoxycarbonyl, phenoxycarbonyl,
4-nitrophenoxycarbonyl, fluoreny1-9-methoxycarbonyl,
cyclopentyloxycarbonyl, adamantyloxycarbonyl,
cyclohexyloxycarbonyl, phenylthiocarbonyl and the
like; alkyl groups such as benzyl, triphenylmethyl,
benzyloxymethyl and the like; and silyl groups such as
5trimethylsilyl and the like. In some embodiments
N-protecting groups are formyl, acetyl, benzoyl,
pivaloyl, t-butylacetyl, phenylsulfonyl, benzyl,
9-fluorenylmethyloxycarbonyl (Fmoc),
t-butyloxycarbonyl (Boo), and benzyloxycarbonyl (Cbz),



[001961As used herein, "halo," "halogen," or "halide"
refers to F, Cl, Br or I. 1001971As used herein, the
abbreviations for any protective groups, amino acids,
or other compounds 10are, unless indicated otherwise,
in accord with their common usage, recognized
abbreviations, or the IUPAC-IUB Commission on
Biochemical Nomenclature, Biochem. 11:942-944 (1972).
[001981As used herein, "substantially pure" means
sufficiently homogeneous to appear free of readily
detectable impurities as determined by standard
methods of analysis, such as thin layer chromatography
(TLC), gel electrophoresis, and high performance
liquid chromatography (FTPLC), used by 15those of
skill in the art to assess such purity, or
sufficiently pure such that further purification would
not detectably alter the physical and chemical
properties, such as enzymatic and biological
activities, of the substance. Methods for purification
of compounds to produce substantially chemically pure
compounds are known to those of skill in the art. A
substantially chemically pure compound may, however,
be a mixture of stereoisomers. In such instances,
further purification may increase the specific
activity of the 20 compound. [00199]As used herein,
"biological activity" refers to the in vivo activities
of a compound, composition, or other mixture, or
physiological responses that result upon in vivo
administration of a compound, composition or other
mixture. Biological activity thus encompasses
therapeutic effects and pharmaceutical activity of
such compounds, compositions, and mixtures. 



251002001As used herein, "pharmacokinetics" refers to
the concentration of an administered compound in the
serum over time. Pharmacodynamics refers to the
concentration of an administered compound in target
and nontarget tissues over time and the effects on the
target tissue (efficacy) and the non-target tissue
(toxicity). Improvements in, for example,
pharmacokinetics or pharmacodynamics can be designed
for a particular targeting agent or biological agent,
such as by using labile linkages or by modifying the
chemical 30nature of any linker (changing solubility,
charge, etc.). [00201]As employed herein, the phrases
"an effective amount" and "therapeutically effective
amount" refer to a dose sufficient to provide
concentrations high enough to impart a beneficial
effect, e.g., an amelioration of symptoms, on the
recipient thereof. The specific therapeutically
effective dose level for any particular subject will
depend upon a variety of factors including the
disorder being treated, the severity 35 of the
disorder, the activity of the specific compound, the
route of administration, the rate of clearance of the
compound, the duration of treatment, the drugs used in
combination or coincident with the compound, the age,
body weight, sex, diet, and general health of the
subject, and like factors well known in the medical
45 arts and sciences. Various general considerations
taken into account in determining the "therapeutically
effective amount" are known to those of skill in the
art and are described, e.g., in Gilman, A.G., et al.,
Goodman And GiMian's The Pharmacological Basis of
Therapeutics, 8th ed., McGraw-Hill (1990); and
Remington's Pharmaceutical Sciences, 17th ed., Mack
Publishing Co., Easton, PA (1990). 5[00202]In one
aspect, the present invention provides various
targeting compounds in which GA targeting agents are
covalently linked to a combining site of an antibody.
[00203]In another aspect, the present invention
includes methods of altering at least one physical or 



biological characteristic of a GA targeting agent. The
methods include covalently linking a GA targeting
agent to a combining site of an antibody, either
directly or though a linker. Characteristics of an GA
10 targeting agent that may be modified include, but
are not limited to, binding affinity, susceptibility
to degradation (e.g., by proteases), pharmacokinetics,
phammodynamies, immunogenicity, solubility,
lipophilicity, hydrophilicity, hydrophobicity,
stability (either more or less stable, as well as
planned degradation), rigidity, flexibility,
modulation of antibody binding, and the like. Also,
the biological potency of a particular GA targeting
agent may be increased by the addition of the effector
function(s) 15provided by the antibody. For example,
an antibody provides effector functions such as
complement mediatcd effector functions. Without
wishing to be bound by any theory, the antibody
portion of a GA targeting compound may generally
extend the half-life of a smaller sized GA targeting
agent in vivo. Thus, in one aspect, the invention
provides a method for increasing the effective
circulating half-life of a GA targeting agent.
20[00204]In another aspect, thc present invention
provides methods for modulating the binding activity
of an antibody by covalently attaching a GA targeting
agent to a combining site of the antibody. Although
not wishing to be bound by any theory, substantially
reduced antibody binding to an antigen may result from
the linked GA targeting agent(s) sterically hindering
the antigen from contacting the antibody combining
site. Alternatively, substantially reduced antigen
binding may result if the amino acid sidechain 25of
the antibody combining site that is modified by
covalent linkage is important for binding to the
antigen. By contrast, substantially increased antibody
binding to an antigen may result when a linked GA
targeting agent(s) does not sterically hinder the
antigen from contacting the antibody combining site
and/or when the amino acid sidechain of the antibody
combining site modified by covalent linkage is not
important for binding to the antigen. 30[00205]In
another aspect, the present invention includes methods
of modifying a combining site of an antibody to
generate binding specificity for GLP-1R. Such methods
include covalently linking a reactive amino acid
sidechain in a combining site of an antibody to a
chemical moiety on a linker of a GA targeting
agent-linker compound as described herein, where the
GA targeting agent is specific for GLP-1R. The
chemical moiety of the linker is sufficiently
distanced from the GA targeting agent so that the GA 



35targeting agcnt can bind to GLP-1R when the GA
targeting agent-linker compound is covalently linked
to the antihody combining site. In one embodiment, the
antihody prior to covalent linking would have an
affinity for GLP-1R of less than about lx le
moles/liter. However, after the antibody is covalcntly
linked  46 to the GA targeting agent-linker compound,
the modified antibody preferably has an affinity for
the target molecule of at least about lx le
moles/liter, alternatively, at least about lx le
moles/liter, alternatively, at least lx
10-Emotes/liter, alternatively at least 1x10-9
moles/liter, or alternatively, at least about lx i0'
moles/liter. 5 GA Targeting Agents 1002061In one
embodiment, a GA targeting agent is:
RI-HAEGT1-ISDVSSYLEGQAAKEPIAWLVKGR-R2(SEQ ID NO: 1),
Wherein: RI is absent, CH3, C(0)CH3, C(0)CH2CH3,
C(0)CH2012CH3, or C(0)CH(CH3)CH3; and 10 R2 is OH,
NH2, NH(CH3), NHCH2CH3, NIICH2CH2CH3, NHCH(CH3)CH3,
NHCH2CH2CH2CH3, NHCH(CH3)CH2C113, N1106115,
NFICH2CH2OCH3, NHOCH3, N110C112CH3, a earboxy
protecting group, a lipid fatty acid group or a
carbohydrate. 



(00207]SEQ ID NO:1 is the 30 amino acid GLP-1 (7-36)
generated by cleavage of GLP-1 by    dipeptidyl
peptidase IV (DPP-IV) at the position 2 alanine. DJ.
Drucker. Endocrinology 142:521-527 15(2001). GLP-1
(7-36) functions as a GLP-1R agonist, resulting in
increased glucose-dependent insulin secretion.
However, the half-life of GLP-1 (7-36) is only a few
minutes. 100208]In another embodiment, a GA targeting
agent is:
11.1-HGEGTFTSDISKQMEEEAVRIFIEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:2); wherein 20RI is absent, CH3, C(0)CH3,
C(0)CH2CH3, C(0)CH2CH2CH3, or C(0)CH(CH3)CH3; and and
R2 is OH, NH2, NII(CH3),
NHCH2CH3,NHCH2CH2CH3,NHCH(CH3)CH3, NHCH2CH2CH2CH3,
NHCH(CH3)CH2CH3, N1106115, NHCH2CH2OCH3, NHOCH3,
NHOCH2CH3, a carboxy protecting group, a lipid fatty
acid group or a carbohydrate. 100209]SEQ ID NO:2 is
the 39 amino acid peptide exendin-4. Like GLP-1
(7-36), exendin-4 25functions as a GLP-1R agonist and
stimulates glucose-dependent insulin secretion. Unlike
GLP-1 (7-36), however, exendin-4 is resistant to
cleavage by DPP-IV. The N-terminal regions of GLP-1
(7-36) and exendin-4 are nearly identical, with the
notable difference being the second amino acid
residue. This residue is an alanine in GLP-1 (7-36),
but a glycine in exendin-4. This single amino acid in
the N-terminal region is responsible for the
resistance of exendin-4 to DPP-IV digestion. Another
notable difference 



30between exendin-4 and DLP-1 (7-36) is the presence
of nine additional amino aeid residues at the C-
terminus of exendin-4, which form a Tip-cage.
(00210]In addition to the peptides of SEQ ID NO:1 or
SEQ ID NO:2, GA targeting agents as disclosed herein
may be analogs of these sequences Such analogs may
possess additional advantageous features, such as, for
example, increased bioavailability, increased
stability, improved diabetic treatment 35profile,
improved appetite control, improved body weight
control, improved glucose tolerance, islet cell assay
reactivity, and/or reduced host immune recognition. As
used herein, an analog of a peptide of SEQ  WO
2008/081418PCT/1E2008/000001 47 1D NO:1 or SEQ ID NO:2
is a peptide having essentially the sequence of SEQ 1D
NO:! or SEQ 1D NO:2, but with one or more amino acid
substitutions, insertions, or deletions, or a
combination thereof. [00211]In certain embodiments, GA
targeting agents as provided herein comprise SEQ ID
NO:1 or 



SEQ ID NO:2, but with one or more amino acid
substitutions. One possible class of amino acid
5substitutions in GA targeting agents would include
those amino acid changes that are predicted to
stabilize the structure of SEQ 1D NO:! or SEQ ID NO:2.
Utilizing SEQ NO:! or SEQ ID NO:2, the skilled artisan
can readily compile consensus sequenees, and ascertain
from these consensus sequences conserved amino acid
residues representing preferred amino add
substitutions. The amino acid substitutions may be of
a conserved or non-conserved nature. Conserved amino
acid substitutions consist of replacing one or 10more
amino acids of SEQ 1D NO:1 or SEQ ID NO:2 with amino
acids of similar charge, size, and/or hydrophobicity
characteristics, such as, for example, a glutamic acid
(E) to aspartic acid (D) amino acid substitution.
Non-conserved substitutions consist of replacing one
or more amino acids of SEQ ID NO:1 or SEQ1D NO:2 with
amino acids possessing dissimilar charge, size, and/or
hydrophobicity characteristics, such as, for example,
a glutamic acid (E) to valine (V) substitution. In
certain embodiments, GA targeting 15agents as provided
herein comprise SEQ IC)NO: I or SEQ ID NO:2 analogs,
but with 2-aminoisobutyric acid (Aib2) substituted for
the glycine residue at position 2 (or alanine, as
appropriate). In certain embodiments, GA targeting
agents as provided herein comprise SEQ ID NO:! or SEQ
ID NO:2, but with one or more residues substituted
with a lysine. [00212]In certain embodiments, GA
targeting agents as provided herein comprise SEQ ID
NO:1 or 20SEQ ID NO:2, but with one or more amino acid
insertions. Amino acid insertions may consist of
single amino acid residues or stretches of residues.
The insertions may be made at the carboxy terminal end
of the peptide, or at a position internal to the
peptide. Such insertions will generally range from 2
to 10 amino acids in length. It is contemplated that
insertions made at the carboxy terminus of the peptide
of interest may be of a broader size range, with about
2 to about 20 amino acids being possible. One or more
such 



25insertions may be introduced into SEQ ID NO:1 or a
SEQ ID NO:2 as long as such insertions result in
peptides which still exhibit GLP-1R agonist activity.
[00213]In certain embodiments, a GA targeting peptide
as provided herein eomprises the amino acid sequence
of SEQ 1D NO:2, but with one or more inserted lysine
residues. For example, in one embodiment a GA
targeting agent is:
30RI-HGEGTFTSDLSKQMEEEAVRLFIEWLENGGPSSGAPPP5K-R2 (SEQ
ID NO:3); wherein: RI is absent, CH,, C(0)CH3,
C(0)CH2CH3, C(0)OH2CH2OH3, or C(0)CH(CH3)CH3; and R2
is OH, N1-12, NIKCH3), NHCH2CH3, NHCH2CH2CH3,
NHCH(CH3)CH3, NHCH2CH2CH2CH3, NHCH(C113)CH2CH3,
N11O6115, NHCH2CH2OCH3, NHOCH3, NHOCH2CH3, a carboxy
protecting group, a 35lipid fatty acid group or a
carbohydrate. [00214]The GA targeting agent of SEQ ID
NO:3 is identical to SEQ ID NO:2 but for the addition
of an extra lysine residue at the carboxy terminus. 



WO 2008/081418PCT/IE2008/000001 48 1002151In a similar
embodiment, a GA targeting agent is:
HAEGTFTSDVSSYLEGQAAICEFIAWLVKGRK-R2 (SEQ ID NO:33);
wherein: RI is absent, CH3, C(0)CH3, C(0)CH2CH3,
C(0)CH2C112CH3, or C(0)C11(C113)C113; and  5 R2 is OH,
NH2, NWCH3), NHCH2CH3, NHCH2C112CH3, NHCH(CH3)CH3,
NHCH2CH2CH2CH3, NHCH(CH3)CH2CH3, NHC6H5, NHCH2CH20CH3,
NHOCH3, NHOCH2CH3, a carboxy protecting group, a lipid
fatty acid group or a carbohydrate. 1002161The GA
targeting agent of SEQ ID NO:33 is identical to SEQ ID
NO:1 but for the addition of an extra lysine residue
at the carboxy terminus. 10[002171In certain
embodiments, GA targeting agents as provided herein
comprise SEQ ID NO:! or SEQ ID NO:2, but with one or
more amino acid deletions. Such deletions may comprise
truncations from 



the carboxy terminus of the peptide, or they may
comprise removal of one or more amino acids from a
position internal to the peptide. Such deletions may
involve a single point deletion, a continuous deletion
of two or more consecutive residues, or a combination
of point and continuous deletions. One or more  15
such deletions may be introduced into SEQ ID NO:! or
SEQ ID NO:2, so long as sueh deletions result in
peptides that still exhibit GLP-1R agonist activities.
In certain embodiments, a GA targeting peptide as
provided herein comprises the amino acid sequence of
SEQ ID NO:2, but with one or more amino acids deleted
from the carboxy terminus of the peptide.
[00218]Suitable exemplary SEQ ID NO:! and SEQ 133 NO:2
analogs are sct forth in Table I, below, 20and
described herein in general formula format. Peptide
sequences in Table I are listed from amino (left) to
carboxy (right) terminus. TABLE I SEQ 1D NO:! AND SEQ
ID NO:2 ANALOGS
RI-HGEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAPPPSK-R2 (SEQ
ID NO:3)
121-HGEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAPPPSK(SH)-R2(S
EQ ID NO: 172)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK-R2(SEQ
ID NO:4)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK(SH)-R2
(SEQ ID NO: !73)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:5) RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGG-R2 (SEQ
ID NO:6) RI-HAibEGTFTSDLSKQIVIEEEAVRLFIEWLKN-R2 (SEQ
ID NO:7) RI-HAibEGTFTSDLSKQLEEEAVRLFIEFLICN-R2 (SEQ ID
NO:8) RI-HAibEGTFTSDLSKQLEEEAVRLAIEFLKN-R2 (SEQ ID
NO:9) RI-HAibEGTFTSDLSKQLEEEAVRLAIEFLICNGGPSSGAPPPS-R2
(SEQ 1D NO:! 0)
RI-HAibEGTFTSDLSKQLEEEAVRLFIEFLICNGGPSSGAPPPS-R2 (SEQ
ID NO:11)
RI-HAibEGTFTSDLSK(Ac)QMEEEAVRLFIEWLK(Ac)NGGPSSGAPPPS-R
2(SEQ ID NO:12)
RI-HAibEGTFTSDLSK(benzoyl)QMEEEAVRLFIEWLK(benzoyDNGGPS
SGAPPPS-R2 (SEQ ID NO:13)
RI-HAibEGTFTSDLSKQMBEEAVRLFIEWLICNGGPSSGAPPKS-R2 (SEQ
1D NO: 14)
RI-HA1bEGTFTSDLSKQD.CEEEAVRLFIEWLKNGGPSSGAPPK(SI-DS-R2
(SEQ ID NO:99)
R'-HAibEGITTSDLSKQMEEEAVRLFIEWLKNGGPSSGAKPPS-le (SEQ
ID NO:15)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGPSSGAK(SH)PPS-R2
(SEQ ID NO: 100)
RI-HAibEGYFTSDLSKQD.CEEEAVRLFIEWLKNGGPSSICAPPPS-R2
(SEQ ID NO:16)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSK(SH)APPPS-R2
(SEQ ID NO: 101)  49 



R'-HAibEGTFTSDLSKQMEEEAVRLFIEWLICNGGEKSGAPPPS-R2 (SEQ
ID NO: 17)
RI-HAibEGTFTSDLSKQMEEEA'VRLFIEWLICNGGPK(SH)SGAPPPS-R2
(SEQ ID NO: 168) 12.1-HAibEG
IFISDLSKQMEEEAVRLFIEWLY.KGGPSSGAPPPS-R2 (SEQ ID NO:
18)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLICK(SI1)GGPSSGAPPPS-R2
(SEQ ID NO: 102)
R'HAibEGTFTSDLSKQMEEEAVRLFIEWICICNGGPSSGAPPPS-R2 (SEQ
ID NO: 19)
RI-HAibEGTFTSDLSKQMEEEAVRLFIEWLK(SfO400PSSGAPPPS-R2
(SEQ ID NO: 170)
121-HAibEGTFTSDLSKWEEEAVRI,FIEWK(SH)KNGGPSSGAPPPS-R2
(SEQ ID NO: 103)
RI-HAibEGTFTSDLSKQMEEEAVRLFIKWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:20)
W-HAibEGTFTSDLSKQMEEEAVRLFIK(SH)WLKNGGPSSGAPPPS-R2
(SEQ ID NO:I04)
RI-HAibEGTETSDLSKQMEEEAVELFKEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:21)
R1-HikibEGTFTSDLSKQMEEEAVRLFK(SH)EWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 105)
RI-HA1bEGTFTSDLSKQMEEEAVRICHEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:22)
RCHAibEGTFTSDLSKQMEEEAVRIC(SH)FIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 106)
RI-HAibEGTFTSDLSKQMEEEAVICLFIEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:23)
RLHAibEGTFTSDLSKQMEEEAVK(SI1)LFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 107)
RI-HAibEGTETSDLSKQMEEEAKRLFIEWLICNGGPSSGAPPPS-R2 (SEQ
ID NO:24)
bEGTFTSDLSKQMEEEAK(SH)RLFTEWLICNGGPSSGAPEPS-R2 (SEQ ID
NO: 108)
R'HAibEGTFTSDLSKQMEEKAVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ ID
NO:25)
RI-HAibEGTFTSDLSKQMEEK(SH)AVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 109)
RI-HAibEGTFTSDLSKQMEKEAVRLFIEWLKNGGPSSGAPPPS-R2 (SEQ
ID NO:26)
RI-HAibEGTFTSDLSKQMEIC(5H)EA'VRLFIEWLKNGGPSSGAPPP5-R2
(SEQ ID NO: 110)
R'-HAibEGTFTSDLSKQKEEEAVRLFIEWLICNOGPSSGAPPPS-R2 (SEQ
ID NO:27)
Ri-HA1bEGTFTSDLSKQK(SF)EEEAVRLFIEWLICNGGPSSGAPPPS-R2
(SEQ ID NO: 111)
111-HAibEGTFTSDLSICKMEEEAVALFIEWLKNGGPSSGAPPPS-R2(SEQ
ID NO:28)
12.1-HAibEGTFTSDLSKK(SH)MEEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO:112) 12.1-HAibEG114
ibDLKKQMEEEAVRLFIEWLKNGGPS5GAPPPS-R2 (SEQ ID NO:29)
RI-HAibEGTFTSDLSK(SH)QMEEEAVRLFIEWLKNGGPSSGAPPPS-R2
(SEQ ID NO: 169)
12.1-HAibEGTFTSDLK(SH)KQMEEEA'VRLFIEWLICNGGPSSGAPPPS-R
2 (SEQ ID NO: 113)
12.1-HA1bEGTFTSDLSKQMEEEAVRLFIEWLICNQGK-R2 (SEQ ID
NO:30) 11:-HAibEGTFTSDLSKQMEEEAVRI,FIEWLKNGGIC(SH)-R2
(SEQ ID NO: 114)
-HAibEGTFTSDLSKQMEEEAVRKFIEWLICNGGPSS-R2 (SEQ ID
NO:31) 122-HAibEGTFTSDLSKQMEEEAVRICFIEWLK(SH)NGGPSS-R2
(SEQ 1D NO: 115)
111-HAibEGIt1SDVSSYLEGQAAKEFIAWLVKGR-R2 (SEQ ED NO:32)
RI-HAEGTFTSDVSSYLEGQAAKEFIAWLVKGRK-R2 (SEQ 1D NO:33)
12)-HGEGT}lbDVSSYLEGQAAKEFIAWLVKGRK-R2(SEQ ID NO:34)
12.1-HAibEGIbDVSSYLEGQAAICEFIAWLVICAibR-R2 (SEQ ID
NO:35) RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVKAibRIC-R2 (SEQ
ID 140:36) 122-HAibEGTFTSDVSSYLEGQAAICEFIAWLVKGRK-R2
(SEQ ID NO:37)
RI-HAibEGTETSDVSSYLEGQAAKEFIAWLVKGRIC(SH)-R2 (SEQ ID
NO:38) R'-HAibEGTFTSDVSSYLEGQAAK(SH)EFIAWLVKGR-R2(SEQ
ID NO:39) RtHAibEQIt ISDVSSYGEGQAAKEFIAWLVKAibR-R2
(SEQ 1D NO:40)
RI-HAibEGTFTSDVSSYCEGQAAKEFIAWLVICA1bR-R2 (SEQ ID
NO:41) le-HAibEGTFTSDVSSYFEGQAAKEFIAWLVKAibR-R2 (SEQ
NO:42) 111-HAibEGEtISDVSSYYEQQAAKEFIAWLVKAibR-R2 (SEQ
ID NO:43) 



12)-HAibEGTFTSDVSSYWEGQAAKEFIAWLVKA1bR-R2 (SEQ ID
NO:44) R'-HAibEGTFTSDVSSYLEEQAAKEFIAWLVKAibR-R2 (SEQ
ID NO:45) 12.1-HAibEGTETSDVSSYLEDQAAKEFIAWLVKAibR-R2
(SEQ ID NO:46)
le-HAibEGTFTSDVSSYLEKQAAKEFIAWLVKAibR-R2 (SEQ ID
NO:47) 12.1-HAibEGTFTSDVSSYLEGQAVICEFIAWLVKAibR-R2
(SEQ ID NO:48)
111-HAibEGT}lbDVSSYLEGQAIKEFIAWLVKAibR-R2(SEQ ED
NO:49) 12.1-HAibEGIF1SDVSSYLEGQALKEFIAWLVICAibR-R2
(SEQ ID NO:50) 11.1-HAibEG
litilSDVSSYLEGQAAREFIAWLVKAibR-R2 (SEQ ID NO:51)
-HAibEGTFTSDVSSYLEGQAAOrnEFIAWLVICAibR-R2 (SEQ ID
NO:52) RI-HAibEGTFTSDVSSYLEGQAAKEFIAFLVICAibR-R2 (SEQ
ID NO:53) RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLIKAibR-R2(SEQ
ID NO:54) RI-HAibEGTFTSDVSSYLEGQAAKEFIAWLVRA1bR-R2
(SEQ ID NO:55)  WO 2008/081418PCT/IE2008/000001 50
121-HAibEGTFTSDVSSYLEGQAAKEFIAWLVOrnAibR-R2 (SEQ ID
NO:56) R1-11AibEGTFTSDVSSYLEEQAVICEFIAWLIKAibR-R2 (SEQ
ID NO:57)
12.1-11AibEGTFTSDVSSYFEEQAVICEFIAWLIKAibR-R2(SEQ ID
NO:58) RI-HAibEGTFTSDVSSYYEEQAVKEFIAWLIKAibRa2(SEQ ID
NO:59)             ISDVSSYWEEQAVKEFIAWLEKAibR-R2 (SEQ
ED NO :60) R1-HAibEGTFTSDVSSYLEEQAVKEFIAWLIRAibR-R2
(SEQ ID NO:61) R'-HAibEGTFTSDVSSYLEEQAVREFIAWURAibRa2
(SEQ ID NO:62)
12.1-11AibEGTFTSDVSSYLEEQAVICEFIAWLIKAibRPSSGAPPPS-R2
(SEQ ID NO:63)
RI-HAibEGTFTSDVSSYLEEQAVK(SH)EFIAWLIKAibRPSSGAPPPS-122
(SEQ NO: 71)
R1-HAibEGTFTSDKSSYLEEQAVICEFIAWLIKAibR-R2(SEQ ID
NO:64) 111-HAibEGTFTSDK(SH)SSYLEEQAVKEFIAWLIICAibR-R2
(SEQ ID NO: 116)
R1-HAibEGTFTSDVSKYLEEQA'VICEFIAWLIKAibR-R2(SEQ ID
NO:65)
R1-11AibEGTFTSDVSK(SH)YLEEQAVICEFIAWLECAibR-R2(SEQ ID
NO:117) R1-HAibEGTFTSDVSSYKEEQAVICEFIAWLIKAibR-R2(SEQ
ED NO:66)
111-HAibEGTFTSDVSSYK(SH)EEQAVREFIAWLIKAibR-R2 (SEQ ID
NO:118) R1-HAibEGTFTSDVSSYLEKQA'VICEFIAWLIKAibR-R2(SEQ
ID NO:67) R1-HAibEGTFTSDVSSYLEK(SH)QAVKEFIAWLIKA1bR-R2
(SEQ ID NO:119)
12.1.-HA1bEGTFTSDVSSYLEEQK'VICEFIAWLIKA1bR-R2(SEQ ID
NO:68) 111-11AibEGTFTSDVSSYLEEQK(SH)VICEFIAWLIKA1bR-R2
(SEQ ID NO: 120)
111-HAibEGTFTSDVSSYLEEQAVKEKLkWLIKAibR-R2(SEQ ID
NO:69) R1-11AibEGIbFSDVSSYLEEQA'VK(SH)EICIAWLIKAibR-R2
(SEQ ID NO: 121) 



111-IlAibEGTFTSDVSSYLEEQA'VICEFIKWLIKAibR-R2 (SEQ ED
NO:70) 111-HAibEGTFTSDVSSYLEEQA'VKEFIK(SH)WLIICAibR-R2
(SEQ ID NO: 122)
R1-HAibEGTFTSDVSSYLEEQAVKEFIAWKIKAibR-R2(SEQ ID NO:71)
R1-HAibEGIF FSDVSSYLEEQA'VICEFIAWK(SH)IKAibR-R2 (SEQ
ID NO: 123)
R2-HA1bEGTFTSDVSSYLEEQAVKEFIAWLEKAibRPSSGAPPPSK4t2
(SEQ ED NO:72)
R'-HAibEGTFTSDVSSYLEEQAVKEFIAWLIKAiblIFSSGAPPPSK(SH)-R
2 (SEQ ID NO: 124)
R1-HAibEGTFTSDVSSYLEEQAVKEFIAWLIK(Ac)AibR-R2(SEQ ID
NO:73)
12.1-HAibEGIbFSDVSSYLEEQAVKEFIAWLIK(benzoyl)AibR-R2(SE
Q ID NO:74) 121-H(Trans
3-hexanoyl)AibEGTFTSDVSSYLEEQAVREFIAWLIKAibR-R2 (SEQ
ID NO:75)
12.1-H(3-Aminophenylacetyl)AibEGTFTSDVSSYLEEQAVKEFIAWL
IKAibR-R2 (SEQ ID NO:76)    0 (00220]K(benzoyl) as
used herein refers to a lysine residue linked to a
benzoyl cap having the following structure: 



1002211"Trans-3-hexanoyl" as used herein refers to a
cap linked to a GA targeting peptide and having the
following structure:  51 \ [00222]"3-aminophenyl
acetyl" as used herein refers to a cap linked to a GA
targeting peptide and having the following structure:
5[00223]A GA targeting compound can be prepared using
techniques well known in the art. Typically, synthesis
of the peptidyl GA targeting agent is the fast step,
and is carried out as described herein. The targeting
agent is then derivatized for linkage to a connecting
component (the linker), which is then combined with
the antibody. One of skill in the art will readily
appreciate that the specific synthetic steps used
depend upon the exact nature of the three components.
Thus, the GA targeting agent - linker 10conjugates and
GA targeting compounds described herein can be readily
synthesized. 



[002241GA targeting agent peptides may be synthesized
by many techniques that are known to those skilled in
the art. For solid phase peptide synthesis, a summary
of the many techniques may be found in Chemical
Approaches to the Synthesis of Peptidcs and Proteins
(Williams et al., eds.), CRC Press, Boca Raton, FL
(1997). 15[002251Typically, the desired GA targeting
agent peptide is synthesized sequentially on solid
phase according to procedures well known in the art.
See, e.g., U.S. Patent Application No. 10/205,924
(Publication No. 200310045477A1). The linker may be
attached to the peptide in part or in full on the
solid phase, or may be added using solution phase
techniques after the removal of the peptide from the
resin (see Figures 5A and 513). For example, an
N-protected amino and carboxylic acid-eontaining
linking moiety 20may be attached to a resin such as
4-hydroxymethyl-phenoxymethyl-poly(styrene-1%
divinylbenzene). The N-protecting group may be removed
by the appropriate acid (e.g., TEA for Hoc) or base
(e.g., piperidine for Fmoc), and the peptide sequence
developed in the normal C-terminus to N-terminus
fashion (see FIGURE. 5A). Alternatively, the peptide
sequence may be synthesized first and the linker added
to the peptide on the column. (see FIGURE 5B). Yet
another method entails deprotecting an appropriate
25sidechain during synthesis and derivatizing with a
suitably reactive linker. For example, a lysine
sidechain may be deprotected and reacted with a linker
having an active ester. Alternatively, an amino acid
derivative with a suitably protected linker moiety
already attached to the sidechain or, in some cases,
the alpha-amino nitrogen, may be added as part of the
growing peptide sequence. [00226]At the end of the
solid phase synthesis, the targeting agent-linker
conjugate is removed from 30the resin and deprotected,
either in succession or in a single operation. Removal
of the targeting agent-  WO
2008/081418PCT/IE2008/000001 



52 linker conjugate and deprotection can be
accomplished in a single operation by treating the
resin-bound peptide-linker conjugate with a cleavage
reagent, for example, trifluoroacetic acid containing
scavengers such as thianisole, water, or
ethanedithiol. After deprotection and release of the
targeting agent, further derivatization of the
targeting agent peptide may be carried out.
5[002271The filly deprotected targeting agent-linker
conjugate is purified by a sequence of chromatographic
steps employing any or all of the following types: ion
exchange on a weakly basic resin in the acetate form;
hydrophobic adsorption chromatography on underivatized
polystyrene-divinylbenzene (e.g., AMBERLITE XAD);
silica gel adsorption chromatography; ion exchange
chromatography on carboxymethylcellulose; partition
chromatography, e.g., on SEPHADEX 0-25, LH-20 or
countercurrent 10distribution; high performance liquid
chromatography (HPLC), especially reverse-phase HPLC
on octyl- or octadecylsilyl-silica bonded phase column
packing. Antibodies [002281"Antibody" as used herein
includes immunoglobulins which are the product of B
cells and variants thereof as well as the T cell
receptor (TcR) which is the product of T cells and
variants thereof. An 15immunoglobulin is a protein
comprising one or more polypeptides substantially
encoded by the immunoglobulin kappa and lambda, alpha,
gamma, delta, epsilon and mu constant region genes, as
well as 



myriad immunoglobulin variable region genes. Light
chains are classified as either kappa or lambda. Heavy
chains are classified as gamma, mu, alpha, delta, or
epsilon, which in turn define the immunoglobulin
classes, IgG, IgM, IgA, IgD, and IgE, respectively.
Subclasses of heavy chains are also 20known. For
example, IgG heavy chains in humans can be any of
IgGl, Ig02, IgG3, and IgG4 subclasses. [002291 A
typical immunoglobulin structural unit is known to
comprise a tetramer. Each tetramer is composed of two
identical pairs of polypeptide chains, each pair
having one "light" (about 25 IcD) and one "heavy"
chain (about 50-70 RD). The N-terminus of each chain
defines a variable region of about 100 to 110 or more
amino acids primarily responsible for antigen
recognition. The terms variable light chain (V') 25and
variable heavy chain (Vs) refer to these light and
heavy chains respectively. The amino acids of an
antibody may be natural or nonnatural.
(002301Antibodies that contain two heavy chains and
two light chains are bivalent in that they have two
combining sites. A typical natural bivalent antibody
is an IgG. Antibodies may be multi-valent, as in the
case of dimeric forms of IgA and the pentameric IgM
molecule. Antibodies may also be univalent, 30such as,
for example, in the case of Fab or Fab' fragments.
1002311Antibodies exist as full length intact
antibodies or as a number of well-characterized
fragments produced by digestion with various
peptidases or chemicals. Thus, for example, pepsin
digests an antibody below the disulfide linkages in
the hinge region to produce F(ab12, a dimer of Fab
which itself is a light chain joined to VH-CH, by a
disulfide bond. The F(ab1)2 may be reduced under mild
conditions to 35break the disulfide linkage in the
hinge region, thereby converting the F(ab')2 dimer
into a Fab' monomer. The Fab' monomer is essentially a
Fab fragment with part of the hinge region (see, e.g.,
Fundamental Immunology (W. E. Paul, ed.), Raven Press,
N.Y. (1993) for a more detailed description of other
antibody 



53 fragments). While various antibody fragments are
defined in terms of the digestion of an intact
antibody, one of skill in the art will appreciate that
any of a variety of antibody fragments may be
synthesized de novo either chemically or by utilizing
recombinant DNA methodology. Thus, the term antibody
as used herein also includes antibody fragments
produced by the modification of whole antibodies,
synthesized de 5novo, or obtained from recombinant DNA
methodologies. Antibody fragments produced by
recombinant techniques may include fragments known by
proteolytic processing or may be unique fragments not
available or previously unknown by proteolytic
processing. Whole antibody and antibody fragments may
contain natural as well as unnatural amino acids. One
skilled in the art will recognize that there are
circumstances in which it is advantageous to use
antibody fragments rather than whole antibodies. For
10example, the smaller size of the antibody fragments
allows for rapid elearance, and may lead to improved
access to solid tumors. [00232]The T cell receptor
(TcR) is a disulfide linked heterodimer composed of
two chains. The two chains are generally
disulfide-bonded just outside the T cell plasma
membrane in a short extended stretch of amino acids
resembling the antibody hinge region. Each TcR chain
is composed of one 15antibody-like variable domain and
one constant domain. The full TcR has a molecular mass
of about 95 kD, with the individual chains varying in
size from 35 to 47 kD. Also encompassed within the
meaning of TcR are portions of the receptor, such as,
for example, the variable region, which can be
produced as a soluble protein using methods well known
in the art. For example, U.S. Patent No. 6,080,840 and
A.B. Slanetz and A.L. Bothwell, Eur. J. Irnmunol.
21:179-183 (1991) describe a soluble T cell receptor
prepared 



20by splicing the extracellular domains of a TcR to
the glycosyl phosphatidylinositol (GPI) membrane
anchor sequences of Thy-1. The molecule is expressed
in the absence of CD3 on the cell surface, and can be
cleaved from the membrane by treatment with
phosphatidylinositol specific phospholipase C
(PI-PLC). The soluble TcR also may be prepared by
coupling the TcR variable domains to an antibody heavy
chain CH2 or CH3 domain, essentially as described in
U.S. Patent No. 5,216,132 and G.S. Basi ct al., J.
Immunol. 25Methods 155:175-191 (1992), or as soluble
TcR single chains, as described by E.V. Shusta et al.,
Nat. Biotechnol. 18:754-759 (2000) or P.D. Holler et
al., Proc. Natl. Acad. Sci. U.S.A. 97:5387-5392(2000).
One embodiment of the invention uses TeR "antibodies"
as a soluble antibody. The combining site of the TcR
can be identified by reference to CDR regions and
other framework residues using the same methods
discussed above for antibodies. 30002331Recombinant
antibodies may be conventional full length antibodies,
antibody fragments known from proteolytic digestion,
antibody fragments such as Fv or single chain Fv
(scFv), single domain fragments such as VII or VL,
diabodies, domain deleted antibodies, minibodies, and
the like. An Fv antibody is about 50 kD in size and
eomprises the variable regions of the light and heavy
chain. The light and heavy chains may separately be
expressed in bacteria where they assemble into an Fv
fragment.  35 Alternatively, the two chains can be
engineered to form an interchain disulfide bond to
give a dsFv. A single chain Fv ("scFv") is a single
polypeptide comprising VII and VI, sequence domains
linked by an intervening linker sequence, such that
when the polypeptide folds the resulting tertiary
structure mimics the  54 



structure of the antigen binding she. See J.S. Huston
et al., Proc. Nat. Acad. Sci. U.S.A. 85:5879-5883
(1988). Single domain antibodies are the smallest
functional binding units of antibodies (approximately
13 kD in size), corresponding to the variable regions
of either the heavy VH or light VL chains. See U.S.
Patent 6,696,245, W004/058821, W004/003019 and
W003/002609. Single domain antibodies are well
5expressed in bacteria, yeast, and other lower
eukaryotic expression systems. Domain deleted
antibodies have a domain, such as CH2, deleted
relative to the full length antibody. In many cases
such domain deleted antibodies, particularly CH2
deleted antibodies, offer improved clearance relative
to their full length counterparts. Diabodies are
formed by the association of a first fusion protein
comprising two VH domains with a second fusion protein
comprising two VL domains. Diabodies, like full length
antibodies, 10 are bivalent. Minibodies are fusion
proteins comprising a VII, VL , or scFv linked to CH3,
either directly or via an intervening IgG hinge. See
T. 01afsen et al., Protein Eng. Des. Sel. 17:315-323
(2004). Minibodies, like domain deleted antibodies,
are engineered to preserve the binding specificity of
full-length antibodies but with improved clearance due
to their smaller molecular weight. [00234]Various
techniques have been developed for the production of
antibody fragments. 15Traditionally, these fragments
were derived via proteolytic digestion of intact
antibodies (see, e.g., K. Morimoto and K. Inouye, J.
Biochem. Biophys. Methods 24:107-117(1992); M. Brennan
et al., Science 229:81-83 (1985)). However, these
fragments can now be produced directly by recombinant
host cells. Fab, Fv and scFv antibody fragments can
all be expressed in and secreted from E co/i, thus
allowing the facile production of large amounts of
these fragments. Antibody fragments can be isolated
from the 20antibody phage libraries discussed above.
Alternatively, Fab'-SH fragments can be directly
recovered from E coil and chemically coupled to form
F(a112 fragments (P. Carter et al., Biotechnology
10:163-167 (1992)). According to another approach,
F(a11)2 fragments can be isolated directly from
recombinant host cell culture. Fab and F(abl)2
fragments with increased in vivo half-life comprising
a salvage receptor binding epitope are described in
U.S. Pat No. 5,869,046. Other techniques for the
production of antibody 



25fragments will be apparent to the skilled
practitioner. [00235]The combining site refers to the
part of an antibody molecule that participates in
antigen binding. The antigen binding site is formed by
amino acid rcsidues of the N-terminal variable ("V")
regions of the heavy ("H") and light ("L") chains. The
antibody variable regions comprise three highly
divergent stretches referred to as "hypervariable
regions" or "complementarity determining regions"
30(CDRs), which are interposed between more conserved
flanking stretches known as "framework regions" (FRs).
In an antibody molecule, the three hypervariable
regions of a light chain (LCDR1. LCDR2, and LCDR3) and
the three hypervariable regions of a heavy chain
(HCD1t1, HCDR2, and HCDR3) are disposed relative to
each other in three dimensional space to form an
antigen binding surface or pocket. The antibody
combining site therefore represents the amino acids
that make up the CDRs of an antibody 35and any
framework residues that make up the binding site
pocket. [00236]The identity of the amino acid residues
in a particular antibody that make up a combining site
can be determined using methods well known in the art.
For example, antibody CDRs may be identified as  55 



the hypervariable regions originally defined by Kabat
et al. See E.A. Kabat et al., Sequences of Proteins of
Immunological Interest, 5th ed., Public Health
Service, NUL Washington D.C. (1992). The positions of
the CDRs may also be identified as the structural loop
structures originally described by Chothia and others.
See, e.g., C. Chothia and A.M. Leslc, J. Mot. Biol.
196:901-917 (1987); C. Chothia et al., Nature 342:877-
5883 (1989); and A. Tramontano et al., J. Mol. Biol.
215:175-182 (1990). Other methods include the "AbM
definition," which is a compromise between Kabat and
Chothia and is derived using Oxford Molecular's AbM
antibody modeling software (now Accelrys), or the
"contact definition" of CDRs set forth in RM.
MacCallurn et al., J. Mol. Biol. 262:732-745 (1996).
The following chart identifies CDRs based upon various
known definitions: CDR Rabat AbM Chothia Contact Li
L24-L34 L24-L34 L24-L34 



L30-L36 L2 L50-L56 L50-L56 L50-L56 L46-L55 L3 L89-L97
L89-L97 L89-L97 L89-L96 H1 (Kabat numbering) 



H31-1135B H26-H35B H26-H32..H34 1130-H35B H1 (Chothia
numbering) H31-H35 H26-H35 H26-H32 H30-H35 112
HSO-1156 HSO-H58 



H52-H56 H47-1158 113 1495-11102 H95-H102 H95-H102
H93-H101  10 General guidelines by which one may
identify the CDRs in an antibody from sequence alone
are as follows: LCDR1: 



Start - Approximately residue 24. 15Residue before is
always a Cys. Residue after is always a Tip, typically
followed by Tyr-Gin, but also followed by Leu-Gln,
Phe-Gin, or Tyr-Leu. Length is 10 to 17 residues.
LCDR2: 20Start- 16 residues after the end of Ll.
Sequence before is generally Ile-Tyr, but also may be
Val-Tyr, Ile-Lys, or Tie-The. Length is generally 7
residues. LCDR3: Start-33 residues after end of L2.
25Residue before is a Cys. Sequence after is
Phe-Gly-X-Gly. 



Length is 7 to 11 residues.  WO
2008/081418PCT/IE2008/000001 56 HCDR1: Start -
approximately residue 26, four residues after a Cys
under Chothia/AbM definitions; start is 5 residues
later under Kabat definition. Sequence before is
Cys-X-X-X. 5Residue after is a Trp, typically followed
by Val, but also followed by Ile or Ala. Length is 10
to 12 residues under AbM definition; Chothia
definition excludes the last 4 residues. HCDR2:
Start-15 residues after the end of Kabat /AbM
definition of CDR-H1.       Sequence before is
typically Leu-Glu-Trp-Ile-Gly, but a number of
variations are possible. 10Sequence after is
Lys/Arg-Leudle/Val/Phe/Thr/Ala-Thr/Ser/Ile/Ala. 



Length is 16 to 19 residues under Kabat definition;
AbM definition excludes the last 7 residues. HCDR3:
Start -33 residues after end of CDR-H2 (two residues
after a Cys). Sequence before is Cys-X-X (typically
Cys-Ala-Arg). 15Sequence after is Trp-Gly-X-Gly.
Length is 3 to 25 residues. [00237]The identity of the
amino acid residues in a particular antibody that are
outside the CDRs, but nonetheless make up part of the
combining site by having a sidethain that is part of
the lining of the combining site (i.e., that is
available to linkage through the combining site), can
be determined using 20methods well known in the art,
such as molecular modeling and X-ray crystallography.
See, e.g., L. Riechmann et al., Nature 332:323-327
(1988). [00238]As diseussed, antibodies that can be
used in preparing antibody-based GA targeting
compounds require a reactive sidechain in the antibody
combining site. A reactive sideehain may be present
naturally or may be placed in an antibody by mutation.
The reactive residue of the antibody 



25combining site may be associated with the antibody,
such as when the residue is encoded by nucleic acid
present in the lymphoid cell first identified to make
the antibody. Alternatively, the amino acid residue
may arise by purposely mutating the DNA so as to
encode the particular residue (see, e.g., WO
01/22922). The reactive residue may be a non-natural
residue arising, for example, by biosynthetic
incorporation using a unique codon, tRNA, and
aminoacyl-tRNA as discussed herein. In another
approaeh, the amino acid 30residue or its reactive
functional groups (e.g., a nucleophilic amino group or
sulfhydryl group) may be attached to an amino acid
residue in the antibody combining site. Thus, covalent
linkage with the antibody occurring "through an amino
acid residue in a combining site of an antibody" as
used herein means that linkage ean be directly to an
amino acid residue of an antibody combining site or
through a chemical moiety that is linked to a
sidechain of an amino acid residue of an antibody
combining site. 35[00239]Catalytic antibodies are one
source of antibodies with combining sites that
comprise one or more reactive amino acid sidechains.
Such antibodies include aldolase antibodies, beta
lactamase antibodies, esterase antibodies, amidase
antibodies, and the like.  WO
2008/081418PCT/IE2008/000001 57 [00240]One embodiment
comprises an aldolase antibody such as the mouse
monoclonal antibody 



mAb 38C2 or mAb 33F12, as well as suitably humanized
and chimeric versions of such antibodies. Mouse niAb
38C2 has a reactive lysine near to but outside HCDR3,
and is the prototype of a new class of catalytic
antibodies that were generated by reactive
immunization and mechanistically mimic natural
aldolase 5enzymes. See C.F. Barbas 3'd et al., Science
278:2085-2092 (1997)). Other aldolase catalytic
antibodies that may be used include the antibodies
produced by the hybridoma 85A2, having ATCC accession
number PTA-1015; hybridoma 85C7, having ATCC accession
number PTA-1014; hybridoma 92F9, having ATCC accession
number PTA-1017; hybridoma 93F3, having ATCC accession
number PTA-823; hybridoma 84G3, having ATCC accession
number PTA-824; hybridoma 84011, having ATCC accession
number 10PTA-1018; hybridoma 84119, having ATCC
accession number PTA-1019; hybridoma 85H6, having ATCC
accession number PTA-825; hybridoma 9008, having ATCC
accession number PTA-1016. Through a reactive lysine,
these antibodies catalyze aldol and retro-aldol
reactions using the enamine mechanism of natural
aldolases. See, e.g., J. Wagner et al., Science
270:1797-1800 (1995); C.F. Barbas 3'd etal., Science
278:2085-2092 (1997); G. Thong etal., Angew. Chem.
Int. Ed. Engl. 38:3738-3741 (1999); A. Karlstrom 15et
al., Proc. Natl. Acad. Sci. U.S.A., 97:3878-3883
(2000). Aldolase antibodies and methods of generating
aldolase antibodies are disclosed in U.S. Patents Nos.
6,210,938, 6,368,839, 6,326,176, 6,589,766, 5,985,626,
and 5,733,757. [00241]GA targeting compounds may also
be formed by linking a GA targeting agent to a
reactive cysteine, such as those found in the
combining sites of thioestcrase and esterase catalytic
antibodies.  20 Suitable thioesterase catalytic
antibodies are described by K.D. Janda et al., Proc.
Natl. Acad. Sci. U.S.A. 91:2532-2536(1994). Suitable
esterase antibodies are described by P. Wirsching et
al., Science 270:1775- 1782 (1995). Reactive amino
acid-containing antibodies may be prepared by means
well known in the art, including mutating an antibody
combining site residue to encode for the reactive
amino acid or chemically derivatizing an amino acid
sidechain in an antibody combining site with a linker
that contains the reactive 25group. [00242]Antibodies
suitable for use herein may be obtained by
conventional immunization, reactive 



immunization in vivo, or by reactive selection in
vitro, such as with phage display. Antibodies may be
produced in humans or in other animal species.
Antibodies from one species of animal may bc modified
to reflect another species of animal. For example,
human chimeric antibodies are those in which at least
one 30region of the antibody is from a human
immunoglobulin. A human chimeric antibody is typically
understood to have variable regions from a non-human
animal, e.g., a rodent, with the constant regions from
a human. In contrast, a humanized antibody uses CDRs
from the non-human antibody with most or all of the
variable framework regions and all the constant
regions from a human immunoglobulin. Chimeric and
humanized antibodies may be prepared by methods well
known in the art including CDR 35grafting approaches
(see, e.g., N. Hardman et al., Int. J. Cancer
44:424433 (1989); C. Queen et al., Proc. Natl. Acad.
Sci. U.S.A. 86:10029-10033 (1989)), chain shuffling
strategies (see, e.g., Rader et al., Proc.  58 Natl.
Acad. Sci. U.S.A. 95:910-8915 (1998), molecular
modeling strategies (see, e.g., MA. Roguska et al.,
Proc. Natl. Acad. Sci. U.S.A. 91:969-973 (1994)), and
the like. [00243]Methods for humanizing non-human
antibodies have been described in the art. Preferably,
a humanized antibody has one or more amino acid
residues introduced into it from a source which is
non- 5human. These non-human amino acid residues are
often referred to as "import" residues, which are
typically taken from an "import" variable domain.
Humanization ean be essentially performed following
the methods of Winter and colleagues (see, e.g., P.T.
Jones etal., Nature 321:522-525 (1986); L. Riechmann
et al., Nature 332:323-327 (1988); M. Verhocyen et
al., Science 239:1534-1536 (1988)) by substituting
hypervariable region sequences for the corresponding
sequences of a human antibody. 



10 Accordingly, such "humanized" antibodies are
ehimeric antibodies (S. Cabilly et al., Proe. Natl.
Aead. Sci. U.S.A. 81:3273-3277 (1984)), wherein
substantially less than an intact human variable
domain has been substituted by the corresponding
sequence from a non-human species. In practice,
humanized antibodies are typically human antibodies in
which some hypervariable rcgion residues and possibly
some framework (FR) residues are substituted by
residues from analogous sites in rodent antibodies.
15[00244]The choiee of human variable domains, both
light and heavy, to be used in making humanized
antibodies is very important to reduce antigenicity
and human anti-mouse antibody (HAMA) response when the
antibody is intended for human therapeutic use.
According to the so-called "best-fit" method, the
human variable domain utilized for humanization is
selected from a library of known domains based on a
high degree of homology with the rodent variable
region of interest (M.J. Sims ct al., J. 20Immunol.,
151:2296-2308 (1993); M. Chothia and A.M. Lesk, J.
Mol. Biol. 196:901-917 (1987)). Another method uses a
framework region derived from the consensus sequence
of all human antibodies of a particular subgroup of
light or heavy chains. The same framework may be used
for several different humanized antibodies (see, e.g.,
P. Carter etal., Proc. Natl. Acad. Sei. U.S.A.
89:4285-4289 (1992); L.G. Presta etal., J. Immunol.,
151:2623-2632 (1993)). 25[00245]It is further
important that antibodies be humanized with retention
of high linking affinity for the Z group. To achieve
this goal, according to one method, humanized
antibodies are prcpared by analysis of the parental
sequences and various conceptual humanized products
using three-dimensional models of the parental and
humanized sequences. Three-dimensional immunoglobulin
models are commonly available and are familiar to
those skilled in the art. Computer programs are
available which illustrate and 30display probable
three-dimensional conformational structures of
selected candidate inntHunoglobulin sequences.
Inspection of these displays permits analysis of the
likely role of the residues in the functioning of the
candidate immunoglobulin sequence with respect to
linking to the Z group. In this way, FR residues can
be seleeted and combined from the recipient and import
sequences so that the desired antibody characteristic,
such as increased affinity for the target antigen(s),
is achieved. 35[00246]Various forms of humanized
murine aldolase antibodies are contemplated. One
embodiment 



uses the humanized aldolase catalytic antibody h38c2
IgG1 or h38c2 Fab with human constant domains C. and
C.,41. C. Rader et a]., J. Mol. Bio. 332:889-899
(2003) discloses the gene sequences and vectors that
WO 2008/081418PCT/IE2008/000001 59 may be used to
produce h38c2 Fab and h38c2 IgGl. The light and heavy
chain sequences of h38c2 IgG1 are shown in FIGURE 33.
FIGURE 6 illustrates a sequence alignment between the
variable light and heavy chains in m38c2 (SEQ ID NO:77
and 78, respectively), h38c2 (SEQ ID NOs:79 and 80,
respectively), and human gennlines. Human germline Vk
gene DPK-9 (SEQ ID NO:81) and human .11 gene JK4 (SEQ
ID 5NO:83) were used as frameworks for the
humanization of the kappa light chain variable domain,
and human germline gene DP-47 (SEQ ID NO:82) and human
JH gene 3H4 (SEQ ID NO:84) were used as frameworks for
the humanization of the heavy chain variable domain of
m38e2. h38c2 may also use the IgG2, IgG3, or IgG4
constant domains, including any of the allotypes
thereof. One embodiment of h38c2 IgG1 uses the GI m(f)
allotype. Another embodiment uses a chimeric antibody
comprising the variable 10domains (14, and VH ) of
h38c2 and the constant domains from an IgGI, IgG2,
IgG3, or Ig04. 1002471Various forms of humanized
aldolase antibody fragments are also contemplated. One
embodiment uses h38c2 F(ab')2. h38c2 F(ab')2 may be
produced by the proteolytic digestion of h38c2 IgGI.
Another embodiment uses an h3802 scEv comprising the
VL and VH domains from h38c2 which are optionally
connected by the intervening linker (GIy4ser)3.
15i002481As an alternative to humanization, human
antibodies can be generated. For example, it is now
possible to produce transgcnic animals (e.g., mice)
that are capable, upon immunization (or reactive
immunization in the case of catalytic antibodies), of
producing a full repertoire of human antibodies in the
absence of endogenous immunoglobulin production. For
example, it has been described that the 



homozygous deletion of the antibody heavy-chain
joining region (JR) gene in chimeric and germ-line
20immunoglobulin gene array into such germ-line mutant
mice will result in the production of human antibodies
upon antigen challenge. See, e.g., A. Jakobovits et
al., Proc. Natl. Acad. Sci. U.S.A. 90:2551- 2555
(1993); A. Jakobovits etal., Nature 362:255-258
(1993); M. Bruggemann et al., Year Immunol. 7:33- 40
(1993); L.D. Taylor, et al. Nucleic Acids Res.
20:6287-6295 (1992); M. Bruggemann et al., Proc. Natl.
Acad. Sci. U.S.A. 86:6709-6713 (1989)); and WO
97/17852. 25[00249]Unlike typical chemical
derivatization of antibodies, those derived from
immunization can be specifically labeled in their
binding site at a defined position, facilitating the
rapid and controlled preparation of a homogeneous
product. In addition, unlike chemical derivatization
of antibodies, those derived from reactive
immunization with 1,3-diketones are reversible. Due to
this reversibility, a diketone derivative of an GA
targeting compound bound to mAb 38C2 can be released
from the antibody through 30competition with the
covalent binding hapten JW (see J. Wagner et al.,
Science 270:1797-1800 (1995)) or related compounds.
This allows one to immediately neutralize the
conjugate in vivo in case of an adverse reaction.
Alternatively, non-reversible covalent linkage is
possible, such as with aldolase antibodies and beta
lactam derivatives of the targeting compound. Unlike
typical anti-hapten antibodies, covalent dikctone
binding antibodies have the advantage that the
covalent linkage that is formed between the diketone
and the 35antibody is between pH 3 and pH 11. The
added stability of antibodies covalently linked to
their targeting agent should provide additional
advantages in tenns of formulation, delivery, and long
term storage.  WO 2008/081418PCT/IE2008/000001 60 



[00250]Alternatively, phage display technology (see,
e.g., J. McCafferty etal., Nature 348:552-553 (1990))
can be used to produce human antibodies and antibody
fragments in vitro using immunoglobulin variable (V)
domain gene repertoires from unimmunized donors.
According to this technique, antibody V domain genes
are cloned in-frame into either a major or minor coat
protein gene of a filamentous 5bacteriophage, such as
M13 or fd, and displayed as functional antibody
fragments on the surface of the phage particle.
Because the filamentous particle contains a
single-stranded DNA copy of the phage genome,
selections based on the functional properties of the
antibody also result in selection of the gene encoding
the antibody exhibiting those properties. Thus, the
phage mimics some of the properties of the Seel].
Phage display can be performed in a variety of
formats, and is reviewed in, e.g., K.S. Johnson and
10D.J. Chiswell, Cum Opin. Struct. Biol. 3:564-571
(1993). Several sources of V-gene segments can be used
for phage display. T. Clackson et al., Nature
352:624-628 (1991) isolated a diverse array of
anti-oxazolone antibodies from a small random
combinatorial library of V genes derived from the
spleens of immunized mice. A repertoire of V genes
from unimmunized human donors can be constructed and
antibodies to a diverse array of antigens (including
self-antigens) can be isolated essentially following
the techniques 15described by J.D. Marks et al., J.
Mol. Biol. 222:581-597 (1991) or AD. Griffiths et al.,
EMBO 1 12:725- 734 (1993). See also U.S. Pat. Nos.
5,565,332 and 5,573,905; and L.S. Jespers et al.,
Biotechnology 12:899-903 (1994). 1002511As indicated
above, human antibodies may also be generated by in
vitro activated B cells.       See, e.g., U.S. Pat.
Nos. 5,567,610 and 5,229,275; and C.A.K.Borrebaeck et
al., Proc. Natl. Acad. Sci. 20U.S.A. 85:3995-3999
(1988). [00252]Amino acid sequence modification(s)
ofthe antibodies described herein are contemplated.
For example, it may be desirable to improve the
binding affinity and/or other biological properties of
the antibody. Amino acid sequence variants of an
antibody are prepared by introducing appropriate
nucleotide changes into the antibody nucleic acid, or
by peptide synthesis. Such modifications include, for
example, 



25deletions from, insertions into, and/or
substitutions of residues within the amino acid
sequences of the antibody. Any combination of
deletion, insertion, and substitution is made to
arrive at thc final construct, provided that the final
construct possesses the desired characteristics. The
amino acid changes also may alter post-translational
processes of the antibody, such as changing the number
or position of glycosylation sites. 30[00253]A usefiil
method for identification of certain residues or
regions of an antibody that are preferred locations
for mutagenesis is called "alanine scanning
mutagenesis," as described in B.C. Cunningham and LA.
Wells, Science 244:1081-1085 (1989). Here, a residue
or group of target residues are identified (e.g.,
charged residues such as Mg, Asp, His, Lys, and Cu)
and replaced by a neutral or negatively charged amino
acid (most preferably Ala or Polyalanine) to affect
the interaction of the amino 35acids with the Z group
of the linker. Those amino acid locations
demonstrating functional sensitivity to the
substitutions are then refined by introducing further
or other variants at, or for, the sites of
substitution. Thus, while the site for introducing an
amino aeid sequence variation is predetermined, the
nature of the  WO 2008/081418PCT/1E2008/00000j 61
mutation per se need not be predetermined. For
example, to analyze the performance of a mutation at a
given site, alanine scanning or random mutagenesis is
conducted at the target codon or region and the
expressed antibody variants are screened for the
ability to form a covalent bond with Z. [00254]Amino
acid sequence insertions include amino- and/or
carboxyl-terminal fusions ranging in 5length from one
residue to polypeptides containing a hundred or more
residues, as well as intrasequence 



insertions of single or multiple amino acid residues.
Examples of terminal insertions include an antibody
with an N-terminal mcthionyl residue or the antibody
fused to a eytotoxic polypeptide. Other insertional
variants of an antibody molecule include the fusion to
the N- or C-terminus of an antibody to an enzyme or a
polypeptide which increases the serum half-life of the
antibody. 10[00255]Mother type of variant is an amino
acid substitution variant. These variants have at
least one amino acid residue in an antibody molecule
replaced by a different residue. The sites of greatest
interest for substitutional mutagencsis include the
hypervariable regions, but FR alterations are also
contemplated. Conservative substitutions are shown in
the table below under the heading of "preferred
substitutions." If such substitutions result in a
change in biological activity, then more substantial
changes, 15denominated "exemplary substitutions as
further described below in reference to amino acid
classes, may be introduced and the products screened.
[00256]Substantial modifications in the biological
properties of the antibody are accomplished by
selecting substitutions that differ significantly in
their effect on maintaining (a) the structure of thc
polypeptide backbone in the arca of the substitution,
for example, as a sheet or helical conformation, (b)
the 20charge or hydrophobicity of the molecule at the
target site, or (c) the bulk of the sidechain.
Naturally occurring residues are divided into groups
based on common side-chain properties: (1)
hydrophobic: Ni; Met, Ala, Val, Leu, Ile; (2) neutral
hydrophilic: Cys, Ser, Thr; 



(3) acidic: Asp, Glu; 25(4)basie: Asn, Gin, His, Lys,
Arg; (5) residues that influence chain orientation:
Gly, Pro; and (6) aromatic: Tip, Tyr, Phe.
Non-conservative substitutions will entail exchanging
a member of one of these classes for a member of
another elass. 30[00257]My cysteine residue not
involved in maintaining the proper conformation of the
antibody may be substituted, generally with serine, to
improve the oxidative stability of the molecule and
prevent aberrant crosslinking. Conversely, cysteine
bond(s) may be added to the antibody to improve its
stability (particularly where the antibody is an
antibody fragment such as an Fv fragment). [00258]One
type of substitutional variant involves substituting
one or more hypervariable region  35 residues of a
parent antibody (e.g., a humanized or human antibody).
Generally, the resulting variant(s) selected for
further development will have improved biological
properties relative to the parent antibody from which
they are generated. A convenient way for generating
such substitutional variants involves  62 affinity
maturation using phage display. Briefly, several
hypervariable region sites (e.g., 6-7 sites) are
mutated to generate all possible amino substitutions
at each site. The antibody variants thus generated are
displayed in a monovalent fashion from filamentous
phage particles as fusions to the gene III product of
M13 packaged within each particle. The phage-displayed
variants are then screened for their biological 



5activity (e.g., binding affinity) as herein
disclosed. In order to identify candidate
hypervariable region sites for modification, alanine
scanning mutagenesis can be performed to identify
hypervarlable region residues contributing
significantly to antigen binding. Alternatively, or
additionally, it may be beneficial to analyze a
structure of the antibody conjugate complex to
identify contact points between the antibody and the Z
group. Such contact residues and neighboring residues
are candidates for substitution according to the
10techniques elaborated herein. Once such variants are
generated, the panel of variants is subjected to
screening as described herein and antibodies with
superior properties in one or more relevant assays may
be selected for further development. [00259]Another
type of amino acid variant of the antibody alters the
original glycosylation pattern of      the antibody by
deleting one or more carbohydrate moieties found in
the antibody and/or adding one or 15more glycosylation
sites that are not present in the antibody.
[00260]Glycosylation of antibodies is typically either
N-linked or 0-linked. N-linked refers to the
attachment of the carbohydrate moiety to the sidechain
of an asparagine residue. The tripeptide sequences
Asn-X-Ser and Asn-X-Thr, where X is any amino acid
except proline, are the recognition sequences for
enzymatic attachment of the carbohydrate moiety to the
asparagine sidechain. Thus, the presence of either 20
of these tripeptide sequences in a polypeptide creates
a potential glycosylation site. 0-linked glycosylation
refers to the attaehment of one of the sugars
N-acetylgalactosamine, galactose, or xylose to a
hydroxyamino acid, most commonly serine or threonine,
although 5-hydroxyproline or 5-hydroxylysine may also
be used. [00261] Addition of glycosylation sites to
the antibody is conveniently accomplished by altering
the amino acid sequence such that it contains one or
more of the above-described tripeptide sequences (for
N- 25linked glycosylation sites). The alteration may
also be made by the addition of or substitution by one
or more serine or threonine residues to the sequence
of the original antibody (for 0-linked glycosylation
sites). 



100262]It may be desirable to modify an antibody of
the invention with respect to effector function, for
example to enhance or decreasse antigen-dependent
cell-mediated cytotoxicity (ADCC) and/or 30complement
dependent cytotoxicity (CDC) of the antibody. This may
be achieved by introducing one or more amino acid
substitutions in an Fc region of the antibody.
Alternatively, an antibody can be engineered which has
dual Pc regions and may thereby have enhanced
complement lysis and ADCC capabilities. See G.T.
Stevenson et al., Anticancer Drug Des. 3:219-230
(1989). [00263]To increase the serum half life of an
antibody, one may incorporate a salvage receptor
35binding epitope into the antibody (especially an
antibody fragment) as described in U.S. Pat, No.
5,739,277, for example. As used herein, the term
"salvage receptor binding epitope" refers to an
epitope of  WO 2008/081418PC111E2008/000001 63 the Pc
region of an IgG molecule (e.g., IgG,, IgG2, Ig02, or
IgG4) that is responsible for increasing the in vivo
serum half-life of the IgG molecule. 



Amino Acid Substitutions  Original Residue Exemplary
Substitutions Preferred Substitutions Ala (A) Val Lem
Ile Val Arg (R) Lys; Gin; Asn Lys 



Mn (N) Gin; His; Asp; Lys; Arg Gin Asp (D) (Mu; Mn (Mu
Cys (C) Ser; Ala Ser Gin (Q) Asn; flu Asn 



Glu (E) Asp; Gin Asp Gly (G) Ala Ala His (H) Asn- Gin;
Lys; Arg kg Ile (I) Let; Val. Met; Ala; Phe. Nle Len 



Len (L) Nle; Ile; Val; Met; Ala. Phe Be Lys (K) Mg;
Gin; Mn Mg Met (M) Len; The; Es Len Phe (F) Lem Val;
Ile; Ala; Tyr Tyr 



Pro (P) Ala Ala Ser (S) Thr Thy Thr (I) Ser Ser Trp
(W) Tyr; Phe Tyr 



Tyr (Y) Trp; Phe; Thr; Ser Phe Val (V) Ile; Leu; Met;
Phe; Ala; Nle Len  Linkers and Linked Compounds
[00264]A GA targeting agent as herein described may be
covalently linked to a combining site in an 5antibody
either directly or via a linker. An appropriate linker
can be chosen to provide sufficient distance between
the targeting agent and the antibody. The general
design of one embodiment of a linker for use in
preparing GA targeting compounds is shown in the
formula: X - Y - Z, wherein X is a connecting chain, Y
is a recognition group and Z is a reactive group. The
linker may be linear or branched, and optionally
includes one or more carbocyclie or heterocyclie
groups. Linker length may be viewed in terms of the 



10number of linear atoms, with cyclic moieties such as
aromatic rings and the like to be counted by taking
the shortest route around the ring. In certain
embodiments, the linker has a linear stretch of
between 5-15 atoms, in other embodiments 15-30 atoms,
in still other embodiments 30-50 atoms, in still other
embodiments 50-100 atoms, and in still other
embodiments 100-200 atoms. Other linker considerations
include the effect on physical or pharmacokinetic
properties of the resulting GA targeting compound or
GA 15 targeting agent-linker, solubility,
lipophilicity, hydrophilicity, hydrophobicity,
stability (more or less stable as well as planned
degradation), rigidity, flexibility, immunogenicity,
modulation of antibody binding, the ability to be
incorporated into a micelle or liposome, and the like.
[00265]The connecting chain X of the linker includes
any atom from the group C, H, N, 0, P, 5,
halogen (F, Cl, Br, 1), or a salt thereof. X also may
include a group such as an alkyl, alkenyl, alkynyl,
20oxoallcyl, oxoalkenyl, oxoalkynyl, aminoalkyl,
aminoalkenyl, aminoalkynyl, sulfoallcyl, sulfoalkenyl,
sulfoallcynyl, phosphoalkyl, phosphoalkenyl, or
phosphoallcynyl group. In some embodiments, X may  WO
2008/081418PCT/IE2008/000001 64 include one or more
ring structures. In some embodiments, the linker is a
repeating polymer such as polyethylene glycol
comprising 2-100 units. [00266]The recognition group Y
of the linker is optional, and if present is located
between the reactive group and the connecting chain.
In some embodiments, Y is located from 1-20 atoms from
Z. 



5Although not wishing to be bound by any theory, it is
believed that the recognition group acts to properly
position the reactive group into the antibody
combining site so that it may react with a reactive
amino acid sidechain. Exemplary recognition groups
include carbocyclic and heterocyclic rings, preferably
having five or six atoms. However, larger ring
structures also may be used. In some embodiments, a GA
targeting agent is linked directly to Y without the
use of an intervening linker. 10[00267]Z is capable of
forming a covalent bond with a reactive sidechain in
an antibody combining site. In some embodiments, Z
includes one or more C=0 groups arranged to form a
diketone, an acyl betalactam, an active ester, a
haloketone, a cyclohexyl diketone group, an aldehyde,
a maleimide, an activated alkene, an activated allcyne
or, in general, a molecule comprising a leaving group
susceptible to nucteophilic or electrophilic
displacement. Other groups may include a lactone, an
anhydride, an alpha- 15haloacetarnide, an imine, a
hydrazide, or an epoxide. Exemplary linker
electrophilic reactive groups that can covalently bond
to a reactive nucleophilic group (e.g., a lysine or
cysteine sidechain) in a combining site of antibody
include acyl beta-lactam, simple diketone, succinimide
active ester, maleimide, haloacetamide with linker,
haloketone, cyclohexyl diketone, aldehyde, amidine,
guanidine, imine, eneamine, phosphate, phosphonate,
epoxide, aziridine, thioepoxide, a masked or protected
diketone (a ketal  20 for example), lactam, sulfonate,
and the like, masked Cr--0 groups such as imines,
ketals, acetals, and any other known electrophilic
group. In one embodiment, the reactive group includes
one or more CO groups arranged to form an acyl
beta-lactam, simple diketone, succinimide active
ester, maleimide, haloacetamide with linker,
haloketone, cyclohexyl diketone, or aldehyde.
[00268]The linker reactive group or similar such
reactive group is chosen for use with a reactive
25residue in a particular combining site. For example,
a chemical moiety for modification by an aldolase
antibody may be a ketone, diketonc, beta lactam,
active ester haloketone, lactone, anhydride,
maleimide, alpha-haloacetamide, cyclohexyl diketone,
epoxide, aldehyde, amidine, guanidine, imine,
eneamine, phosphate, phosphonate, epoxide, aziridine,
thioepoxide, masked or protected diketone (ketal for
example), laetam, haloketone, aldehyde, and the like. 



30[00269]A linker reactive group chemical moiety
suitable for covalent modification by a reactive
sulfhydryl group in an antibody may be a disulfide,
aryl halide, maleimide, alpha-haloacetamide,
isocyanate, epoxide, thioester, active ester, amidine,
guanidine, imine, eneamine, phosphate, phosphonate,
epoxide, aziridine, tbioepoxide, masked or protected
diketone (ketal for example), lactam, haloketone,
aldehyde, and the like. 35[00270]One of skill in the
art will readily appreciate that reactive amino acid
sidechains in antibody combining sites may possess an
electrophilic group that reacts with a nucleophilic
group on a GA targeting  65 agent or its linker,
whereas in other embodiments a reactive nucleophilic
group in an amino acid sidechain reacts with an
electrophilic group in an GA targeting agent or
linker. [00271]A GA targeting compound may be prepared
by several approaches. In one approach, a GA targeting
agent-linker compound is synthesized with a linker
that includes one or more reactive groups 5designed
for covalent reaction with a sidechain of an amino
acid in a combining site of an antibody. The targeting
agent-linker compound and antibody are combincd under
conditions where the linker reactive group forms a
covalent bond with the amino acid sidechain. 



[00272]In another approach, linking can be achieved by
synthesizing an antibody-linker compound comprising an
antibody and a linker wherein the linker includes one
or more reactive groups designed for 10covalent
reaction with an appropriate chemical moiety of a GA
targeting agent. A GA targeting agent may need to be
modified to provide the appropriate moiety for
reaction with the linker reactive group. The
antibody-linker and GA targeting agent are combined
under conditions where the linker reactive group
covalently links to the targeting and/or biological
agent. [00273]A further approach for forming an
antibody-GA targeting compound uses a dual linker
15design. In one embodiment, a GA targeting
agent-linker compound is synthesized which comprises a
GA targeting agent and a linker with a reactive group.
An antibody-linker compound is synthesized which
comprises an antibody and a linker with a chemical
group susceptible to reactivity with the reactive
group of the GA targeting agent-linker of the first
step. These two linker containing compounds are then
combined under conditions whereby the linkers
covalently link, forming the antibody-GA-targeting 20
compound. [00274]Exemplary functional groups that can
be involved in the linkage include, for example,
esters, amides, ethers, phosphates, amino, keto,
amidine, guanidine, imines, enearnines, phosphates,
phosphonates, epoxidcs, aziridines, thioepoxides,
masked or protected diketones (ketals for example),
lactams, haloketones, aldehydes, thioearbamate,
thioamide, thioester, sulfide, disulfide,
phosphoramide, 25sulfonamide, urea, thioruea,
carbamate, carbonate, hydroxamide, and the like. 



[00275]The linker includes any atom from the group C,
H N, 0, P, S. halogen (F, CI, Br, I), or a salt
thereof. The linker also may include a group such as
an alkyl, alkenyl, alicynyl, oxoalkyl, exoalkenyl,
oxoallcynyl, aminoallcyl, aminoalkenyl, aminoalkynyl,
sulfoalkyl, sulfoalkenyl, sulfoalicynyl group,
phosphoallcyl, phosphoalkenyl, or phosphoallcynyl
group. The linker also may include one or more ring
30structures. As used herein a "ring structure"
includes saturated, unsaturated, and aromatic
carbocyclic rings and saturated, unsaturated, and
aromatic heterocyclic rings. The ring structures may
be mono-, bi-, or polycyclic, and include fused or
unfused rings. Further, the ring structures are
optionally substituted with functional groups well
known in the art, including but not limited to
halogen, oxo, -OH, -CHO, -COOK -NO2, -CN, -N112,
-C(0)NH2, C1.6 alkyl, C24 alkenyl, C24 allcynyl, C14
oxoalkyl, oxoalkenyl, oxoalkynyl, 35aminoallcyl,
aminoalkenyl, aminoallcynyl, sulfoalkyl, sulfealkenyl,
sulfoalkynyl, phosphoalkyl, phosphoalkenyl, or
phosphoalicynyl group. Combinations of the above
groups and rings may also be present in the linkers of
GA targeting compounds.  66 1002761One aspect of the
invention is a GA targeting agent-linker conjugate
having Formula!: L - [GA targeting agent] (1) wherein
[GA targeting agent] is a GA targeting agent peptide.
Suitable GA targeting agent peptides include, but are
not limited to, SEQ ID NO:1, SEQ ID NO:2, and analogs
of SEQ ID NO:1 or SEQ ID 



5NO:2, including for example carboxy truncations or
mutations, and GA targeting compounds as herein
described. [00277]The linker moiety L may be attached
to the carboxy terminus, or any electrophilic or
nucleophilic sidechain of an amino acid side of a GA
targeting agent. The point of attachment of L to a GA
targeting agent is referred to herein as the
"tethering point." 10[00278]In certain embodiments, L
is linked to a nucleophilic or electrophilic sidechain
of an amino acid in a GA targeting agent. Exemplary
nucleophilic sidechains are Lys, Cys, Ser, Thr, and
Tyr. In those embodiments wherein L is linked to a
nucleophilic sidechain, L should comprise an
electrophilic group susceptible to covalent reaction
with the nucleophilic sidechain. Exemplary
electrophilic sidechains are Asp and Glu. In those
embodiments wherein L is linked to an electrophilic
sideehain, L should 15comprise a nucleophilic group
susceptible to covalent reaction with the
electrophilic sidechain. [00279] In certain
embodiments wherein L is linked to a nucleophilic
sidechain of an amino acid (the linking residue) in a
GA targeting agent, L is linked to a nucleophilic
sidechain of a Lys residue. In certain of these
embodiments, the Lys residue is residue 20 or 28 of
SEQ 1D NO:1, or residue 12 or 27 of SEQ ID NO:2. In
certain other embodiments, a Lys residue is inserted
at the carboxy terminus of a GA 20targeting agent of
SEQ ID NO:! or SEQ ID NO:2 or an analog thereof, and
the linker L is covalently attached to the sidechain
of this additional amino acid. For example, in one
embodiment, a GA targeting agent'is:
HGEGTFTSDLSKQMEEEAVRIFIEWLENGGPSSGAPPPSK (SEQ 1D
NO:3), or 



HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGPSSGAPPPSK (SEQ ID
NO:4). 25[00280)SEQ ID NO:3 is identical to SEQ ID
NO:2 but for the insertion of a Lys residue at the
carboxy terminus of the peptide. SEQ ID NO:4 is
identical to SEQ ID NO:3 but for the substitution of
the Gly residue at position 2 with Aib2.
[00281]Examples of compounds of Formula I comprising
SEQ It) NO:3- or SEQ ID NO:4-based targeting agents
include, but are not limited to:
30HGEGTFTSDLSKQMEEEAVRLFLEWLENGGPSSGAPPPSK(L) (SEQ ID
NO:166); HAibEGTFTSDLSKQMBEEAVRLFIEWLKNGGPSSGAPPPSK(L)
(SEQ BD NO: 167); and
-HAibEGTFTSDLSKQMEEEAVRLFIEWLKNGGK-R2 (SEQ ID 140:30).
[00282]In certain other embodiments, a Lys residue is
inserted or substituted into a position 35internal to
SEQ ID NO:1 or SEQ ID NO:2 or an analog thereof, and
the linker L is covalently attached to the sidechain
of this additional amino acid. Examples of these
embodiments are set forth in Table II, below. Inserted
Lys residues, which serve as tethering points for
attachment of linker L arc underlined. 


















