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10:6606-6611. CD74 expression is also known to be a key factor associated with the 

progression of pancreatic cancer. Zhang et al., Hepatobiliary Pancreat. Dis. Int., 2014, 

13:81-86. 

[0005] In view of the role of CD74 in multiple disease processes, there is a need for 

improved methods of modulating the interaction of CD74 with its ligands and the 

downstream signaling processes activated by CD74. Moreover, given the upregulation of 

CD74 in several diseases, there is also a need for therapeutics that specifically target cells and 

tissues overexpressing CD74. Antibody conjugates to CD74 could be used to deliver 

therapeutic or diagnostic payload moieties to target cells expressing CD74 for the treatment 

or diagnosis of such diseases. 

SUMMARY 

[0006] Provided herein are antibody conjugates that selectively bind CD74. The 

antibody conjugates comprise an antibody that binds CD74 linked to one or more payload 

moieties. The antibody can be linked to the payload directly by a covalent bond or indirectly 

by way of a linker. CD74 antibodies are described in detail herein, as are useful payload 

moieties, and useful linkers.  

[0007] Also provided are compositions comprising the antibody conjugates. In some 

embodiments, the compositions are pharmaceutical compositions. Any suitable 

pharmaceutical composition may be used. In some embodiments, the pharmaceutical 

composition is a composition for parenteral administration.Further provided herein are kits 

comprising the antibody conjugates or pharmaceutical compositions. 

[0008] Also provided herein are methods of using the anti-CD74 antibody conjugates. 

In some embodiments, the methods are methods of delivering one or more payload moieties 

to a target cell or tissue expressing CD74. In some embodiments, the methods are methods of 

treatment. In some embodiments, the methods are diagnostic methods. In some embodiments, 

the methods are analytical methods. In some embodiments, the antibody conjugates are used 

to treat a disease or condition. In some embodiments, the disease or condition is selected 

from a cancer, an autoimmune disease, an infectious disease, or an inflammatory condition. 

In some embodiments, the disease or condition is a B-cell lymphoma. In some embodiments, 

the disease or condition is non-Hodgkin’s lymphoma. In some embodiments, the disease or 

condition is leukemia. In some embodiments, the disease or condition is pancreatic cancer. In 

some embodiments, the disease or condition is multiple myeloma. 
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[0008a] According to an aspect, there is provided an antibody conjugate comprising an 

antibody that specifically binds to CD74 linked site-specifically to at least one payload 

moiety, and wherein the payload is conjugated to a non-natural amino acid at a site selected 

from the group consisting of HC-F404, HC-K121, HC-Y180, HC-F241, HC-221, LC-T22, 

LC-S7, LC-N152, LC-K42, LC-E161, LC-D170, HC-S136, HC-S25, HC-A40, HC-S119, 

HC-S190, HC-K222, HC-R19, HC-Y52, or HC-S70, according to the Kabat, Chothia, or EU 

numbering scheme, either directly or indirectly,  and wherein the antibody further comprises: 

a. three heavy chain CDRs and three light chain CDRs of the VH region SEQ ID

NO: 236, and the VL region SEQ ID NO: 256.

[0008b] According to another aspect there is provided a kit comprising an antibody 

conjugate described herein, and instructions for use of the antibody conjugate. 

[0008c] According to another aspect there is provided a pharmaceutical composition 

comprising the antibody conjugate described herein and a pharmaceutically acceptable 

carrier. 

[0008d] According to another aspect there is provided an antibody conjugate described 

herein, or a pharmaceutical composition described herein for use in treating or preventing a 

disease or condition in a subject 

[0008e] According to another aspect there is provided an antibody conjugate described 

herein, or a pharmaceutical composition described herein for use in diagnosing a disease or 

condition in a subject. 
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5.2.1.3.Kabat CDR-H1 

[00185] In some embodiments, the antibody comprises a VH sequence comprising a 

Kabat CDR-H1 sequence comprising, consisting of, or consisting essentially of a sequence 

selected from SEQ ID NOs: 33-60.  

5.2.1.4.Kabat CDR-H3 + Kabat CDR-H2 

[00186] In some embodiments, the antibody comprises a VH sequence comprising a 

Kabat CDR-H3 sequence comprising, consisting of, or consisting essentially of a sequence 

selected from SEQ ID NOs: 129-156 and a Kabat CDR-H2 sequence comprising, consisting 

of, or consisting essentially of a sequence selected from SEQ ID NOs: 97-124. In some 

aspects, the Kabat CDR-H3 sequence and the Kabat CDR-H2 sequence are both from a 

single illustrative VH sequence provided in this disclosure. For example, in some aspects, the 

Kabat CDR-H3 and Kabat CDR-H2 are both from a single illustrative VH sequence selected 

from SEQ ID NOs: 230-251 and 273-280.  

5.2.1.5.Kabat CDR-H3 + Kabat CDR-H1 

[00186.1] In some embodiments, the antibody comprises a VH sequence comprising a Kabat 

CDR-H3 sequence comprising, consisting of, or consisting essentially of a sequence selected 

from SEQ ID NOs: 129-156 and a Kabat CDR-H1 sequence comprising, consisting of, or 

consisting essentially of a sequence selected from SEQ ID NOs: 33-60. In some aspects, the 

Kabat CDR-H3 sequence and the Kabat CDR-H1 sequence are both from a single illustrative 

VH sequence provided in this disclosure. For example, in some aspects, the Kabat CDR-H3 

and Kabat CDR-H1 are both from a single illustrative VH sequence selected from SEQ ID 

NOs: 230-251 and 273-280. 

5.2.1.6.Kabat CDR-H1 + Kabat CDR-H2 

[00187] In some embodiments, the antibody comprises a VH sequence comprising a 

Kabat CDR-H1 sequence comprising, consisting of, or consisting essentially of a sequence 

selected from SEQ ID NOs: 33-60 and a Kabat CDR-H2 sequence comprising, consisting of, 

or consisting essentially of a sequence selected from SEQ ID NOs: 97-124. In some aspects, 

the Kabat CDR-H1 sequence and the Kabat CDR-H2 sequence are both from a single 

illustrative VH sequence provided in this disclosure. For example, in some aspects, the Kabat 

CDR-H1 and Kabat CDR-H2 are both from a single illustrative VH sequence selected from 

SEQ ID NOs: 230-251 and 273-280. 







































































































 

Table 6. Treatment groups 

Group Treatment DAR
Dose 

(mg/kg) 
Dosing 

frequency 
Route N

1 Vehicle - - q7dx3 IV 7 

2 Conjugate A 1.97 10 q7dx3 IV 7 
 

[00398] Tumor size on day 18 post-tumor implantation (last day control animals were 

on study) was analyzed using a one-way analysis of variance (ANOVA) with Dunnett’s 

multiple comparison test.  A probability of less than 5% (p<0.05) was considered as 

significant. 

[00399] Results. In this study, NHL cells SU-DHL-6 were implanted subcutaneously 

into CB17 SCID mice and treated with 10 mg/kg Conjugate A. Efficacy results from a repeat 

dosing regimen (q7dx3) is presented in FIG. 7A and FIG. 7B. Treatment with Conjugate A 

(q7dx3) significantly inhibited SU-DHL-6 tumor growth, and resulted in ~80% tumor growth 

inhibition compared to control on day 18 (**** p<0.0001, Table 8).  It was noted that there 

was some continued growth of SU-DHL-6 tumors in the presence of treatment with 

Conjugate A.  In addition, treatment with Conjugate A was well tolerated and did not 

exhibit any toxicity based on the absence of significant effects on animal body weights 

(FIG. 8). 

Table 8. Statistical comparison of tumor size on day 18 versus vehicle control  

Group compared to vehicle 
(1246 mm3 on day 21) 

Average final tumor 
size on day 18 

Significant? 
Adjusted 
p value 

10 mg/kg Conjugate A 291 mm3 Yes <0.0001 

 

[00400] Results from this study show that Conjugate A is significantly efficacious in 

slowing SU-DHL-6 tumor growth. 

Example 10: Sequences 

[00401] Table 7 provides sequences referred to herein. 
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WHAT IS CLAIMED IS: 

1. An antibody conjugate comprising an antibody that specifically binds to CD74 linked

site-specifically to at least one payload moiety, and wherein the payload is conjugated to a 

non-natural amino acid at a site selected from the group consisting of HC-F404, HC-K121, 

HC-Y180, HC-F241, HC-221, LC-T22, LC-S7, LC-N152, LC-K42, LC-E161, LC-D170, 

HC-S136, HC-S25, HC-A40, HC-S119, HC-S190, HC-K222, HC-R19, HC-Y52, or HC-S70, 

according to the Kabat, Chothia, or EU numbering scheme, either directly or indirectly, and 

wherein the antibody further comprises: 

a. three heavy chain CDRs and three light chain CDRs of the VH region SEQ ID

NO: 236, and the VL region SEQ ID NO: 256.

2. The antibody conjugate of claim 1, wherein the non-natural amino acid is selected

from the group consisting of p-acetyl-L-phenylalanine, O-methyl-L-tyrosine, an -3-(2-

naphthyl)alanine, 3-methyl-phenylalanine, O-4-allyl-L-tyrosine, 4-propyl-L-tyrosine, a tri-O-

acetyl-GlcNAcβ-serine, L-Dopa, fluorinated phenylalanine, isopropyl-L-phenylalanine, p-

azido-L-phenylalanine, p-azidomethyl-L-phenylalanine, compound 56, p-acyl-L-

phenylalanine, p-benzoyl-L-phenylalanine, L-phosphoserine, phosphonoserine, 

phosphonotyrosine, p-iodo-phenylalanine, p-bromophenylalanine, p-amino-L-phenylalanine, 

isopropyl-L-phenylalanine, and p-propargyloxy-phenylalanine. 

3. The antibody conjugate of claim 2, wherein the antibody is linked to the payload

moiety via a linker that is hydrolytically stable. 

4. The antibody conjugate of claim 2, wherein the antibody is linked to the payload

moiety via a linker that is cleavable. 

5. The antibody conjugate of any one of claims 2 to 4 wherein the non-natural amino

acid residue is according to formula 30: 
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or formula 56: 

. 

6. The antibody conjugate of any of the preceding claims according to any of formulas

101a-104b: 

(101a) 

(101b) 

(102a) 

(102b) 
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(103a) 

(103b) 

(104a) 

(104b) 

wherein COMP is an amino acid residue of the antibody bearing the indicated bond and 

PAY is a payload moiety. 

7. The antibody conjugate of any of the preceding claims wherein the payload moiety is

selected from the group consisting of maytansines, hemiasterlins, amanitins, and auristatins. 

8. The antibody conjugate of any of the preceding claims wherein the payload moiety is

selected from the group consisting of DM1, hemiasterlin, amanitin, MMAF, and MMAE. 

9. The antibody conjugate of any of the preceding claims, wherein the antibody

comprises: 

a. a VL comprising: a CDR-L1 comprising SEQ ID NO: 161; a CDR-L2 comprising

SEQ ID NO: 181; and a CDR-L3 comprising SEQ ID NO: 201. 
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10. The antibody conjugate of any of the preceding claims, wherein the antibody 

comprises: 

a. the VH region is SEQ ID NO: 236, or the conservative modified variants, 

glycosylation variants, and the VL region is SEQ ID NO: 256, or the conservative modified 

variants, glycosylation variants. 

11. The antibody conjugate of claim 10, wherein the antibody comprises a non-natural 

amino acid at site HC-F404 according to the EU numbering scheme of Kabat. 

12. The antibody conjugate of claim 9, wherein the non-natural amino acid is para-

azidomethylphenylalanine or p-azidomethyl-L-phenylalanine. 

13. The antibody conjugate of claim 8, wherein the antibody conjugate has the formula of 

(102b): 

 

wherein COMP is the non-natural amino acid residue of the antibody bearing the indicated 

bond and PAY is DM1. 

14. The antibody conjugate of claim 13, wherein the antibody conjugate has the structure 

of Conjugate A: 

 

and the antibody comprises a VH region comprising SEQ ID NO: 236 and a VL region 

comprising SEQ ID NO: 256. 

15. The antibody conjugate of any of the preceding claims, further comprising at least one 

constant region domain. 

16. The antibody conjugate of claim 15, wherein the constant region comprises a 

sequence selected from SEQ ID NOs: 304-305. 

17. The antibody conjugate of any of the preceding claims, wherein the antibody is a 

monoclonal antibody. 
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18. The antibody conjugate of any of the preceding claims, wherein the antibody is an 

IgA, an IgD, an IgE, an IgG, or an IgM. 

19. The antibody conjugate of any of the preceding claims, wherein the antibody is 

humanized or human. 

20. The antibody conjugate of any of the preceding claims, wherein the antibody is 

aglycosylated. 

21. The antibody conjugate of any of the preceding claims, wherein the antibody is an 

antibody fragment. 

22. The antibody conjugate of claim 21, wherein the antibody fragment is selected from 

an Fv fragment, a Fab fragment, a F(ab')2 fragment, a Fab′ fragment, an scFv (sFv) fragment, 

and an scFv-Fc fragment. 

23. The antibody conjugate of claim 22, wherein the antibody is an scFv fragment. 

24. The antibody conjugate of claim 23, wherein the scFv fragment comprises a sequence 

selected from SEQ ID NOs: 221-228. 

25. The antibody conjugate of claim 22, wherein the antibody is an scFv-Fc fragment. 

26. The antibody conjugate of claim 25, wherein the scFv-Fc fragment comprises SEQ ID 

NO: 229. 

27. The antibody conjugate of any of the preceding claims, wherein the antibody has a ka 

of at least 105 M-1×sec-1 at a temperature of 25°C. 

28. The antibody conjugate of any of the preceding claims, wherein the antibody has a kd 

of 10-3 sec-1 or less at a temperature of 25°C. 

29. The antibody conjugate of any of the preceding claims, wherein the antibody has a KD 

of 10-9 M or less at a temperature of 25°C. 

30. The antibody conjugate of any of the preceding claims, wherein the antibody is 

internalized after binding to CD74 on the surface of a cell. 

31. The antibody conjugate of any of the preceding claims, wherein the Tm2 of the 

antibody is at least 75°C, 75.5°C, 76°C, 76.5°C, 77°C, 77.5°C, 78°C, 78.5°C, or 79°C. 

32. The antibody conjugate of any of the preceding claims, wherein the Tm1 of the 

antibody is less than 61°C or less than 60°C. 
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33. A kit comprising an antibody conjugate of any of the preceding claims, and 

instructions for use of the antibody conjugate. 

34. The kit of claim 33, wherein the antibody conjugate is lyophilized. 

35. The kit of claim 34, further comprising a fluid for reconstitution of the lyophilized 

antibody conjugate. 

36. A pharmaceutical composition comprising the antibody conjugate of any of claims 1 

to 32 and a pharmaceutically acceptable carrier. 

37. An antibody conjugate of any one of claims 1 to 32, or a pharmaceutical composition 

of claim 36 for use in treating or preventing a disease or condition in a subject. 

38. An antibody conjugate of any one of claims 1 to 32, or a pharmaceutical composition 

of claim 36 for use in diagnosing a disease or condition in a subject. 

39. The antibody conjugate or pharmaceutical composition of any of claims 37 or 38, 

wherein the disease or condition involves an upregulation of CD74 in a cancer, an 

autoimmune disease, an inflammatory disease, or an infection. 

40. The antibody conjugate or pharmaceutical composition of claim 39, wherein the 

cancer is selected from multiple myeloma or pancreatic cancer. 

41. The antibody conjugate or pharmaceutical composition of claim 39, wherein the 

disease or condition is B-cell lymphoma. 

42. The antibody conjugate or pharmaceutical composition of claim 39, wherein the 

disease or condition is non-Hodgkin’s lymphoma. 

43. The antibody conjugate or pharmaceutical composition of claim 39, wherein the 

disease or condition is leukemia. 

44. The antibody conjugate of any of the preceding claims, wherein the antibody 

comprises: 

a. a VH comprising: a CDR-H1 comprising at least one of SEQ ID NOs: 1 and 33; a 

CDR-H2 comprising at least one of SEQ ID NOs: 65 and 97; and a CDR-H3 comprising SEQ 

ID NO: 129. 

45.  The antibody conjugate of claim 1, wherein the antibody comprises: 
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a. a VH comprising: a CDR-H1 comprising at least one of SEQ ID NOs: 1 and 33; a 

CDR-H2 comprising at least one of SEQ ID NOs: 65 and 97; and a CDR-H3 comprising SEQ 

ID NO: 129; and a VL comprising: a CDR-L1 comprising SEQ ID NO: 161; a CDR-L2 

comprising SEQ ID NO: 181; and a CDR-L3 comprising SEQ ID NO: 201. 

46.  The antibody conjugate of claim 2, wherein the antibody conjugate has the structure 

of: 

  Conjugate A: 

,  

Conjuage B:   

, 

Conjugate C: 

, 

Conjugate D 
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, or 

Conjugate F: 

. 
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