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SUMMARY

[0007a] In one aspect, the present disclosure refers to a heavy chain only antibody comprising: a
first heavy chain variable region that binds to IL2RB comprising: (1) (a) a CDRI1 sequence
comprising the formula: GG SIS S S X1 W (SEQ ID NO: 26) where X1 is D or N; (b) a CDR2
sequence comprising the formula: [ X2 HS G S T (SEQ ID NO: 27) where X2 is D or S; and (c) a
CDR3 sequence comprising the formula: X3 R G X4 WEL X5 D A F DI (SEQ ID NO: 28) where
X3isGor A; X4is SorQ; and X5is S or T; or (2) (a) a CDRI1 sequence comprising the formula: G
FTFS X1Y G (SEQ ID NO: 29) where X1 is S or T; (b) a CDR2 sequence comprising the formula:
ISYDGSN X2 (SEQ ID NO: 30) where X2 is K or R; and (c) a CDR3 sequence comprising the
formula: ARDLDYDX3LTGDPVGGFDI(SEQID NO: 31) where X3is VorI; and a
second heavy chain variable region that binds to IL2RG comprising: (1) (a) a CDRI1 sequence



comprising the formula: G F X1 X2 X3 X4 Y Y (SEQ ID NO: 32) where X1 is T or I; X2 is F or V;
X3is S, N, or G; and X4 is D or N; (b) a CDR2 sequence comprising the formula: I S X5 S G X6 X7
I (SEQ ID NO: 33) where X5is S or N; X6is D, S, G, or N; and X7 is T or I; and (c) a CDR3
sequence comprising the sequence ARGDAVSITGDY (SEQ ID NO: 20); or (2) a CDRI sequence
comprising SEQ ID NO: 15, a CDR2 sequence comprising SEQ ID NO: 19, and a CDR3 sequence
comprising SEQ ID NO: 1. In another aspect, the present disclosure refers to a pharmaceutical
composition comprising: a heavy chain only antibody as described herein; and a pharmaceutically
acceptable excipient. In another aspect, the present disclosure refers to the use of a heavy chain only
antibody as described herein in the manufacture of a medicament for treating a cancer. In another
aspect, the present disclosure refers to an in vitro method for stimulating an IL2RB/IL2RG dimeric
receptor complex on an immune cell and/or stimulating IL2R signaling in an immune cell, the method
comprising contacting the immune cell with a heavy chain only antibody as described herein, or a

pharmaceutical composition.

DETAILED DESCRIPTION

[0008] The molecules of the present disclosure combine the favorable drug-like properties of
antibodies with the functional behavior of molecules that facilitate IL-2RB and IL-2RG association
and downstream signaling. Aspects of the disclosure include antibody sequences, such as fully human
antibody sequences, such as fully human multispecific (e.g., bispecific) antibodies that simultaneously
bind IL-2RB and IL-2RG subunits and therefore mimic the activity of IL-2 while avoiding binding to
IL-2RA. In addition to exhibiting the desired activation and expansion of immune effector cells,
bispecific IL-2RB/G agonist antibodies described herein also avoid preferential expansion of

suppressive Tregs, both in vitro and in vivo.

Non-Limiting Example Embodiments (Set 1)

[0009] Without limitation, some example embodiments/features of this disclosure include:

1. An antibody that binds to IL2RB, comprising a heavy chain variable region comprising:
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CLAIMS:

1. A heavy chain only antibody comprising:
a first heavy chain variable region that binds to IL2RB comprising:
@)) (a) a CDRI1 sequence comprising the formula:
GGSISSSX1W(SEQIDNO: 26)
where X1 is D or N;
(b) a CDR?2 sequence comprising the formula:
IX2HS GS T (SEQID NO: 27)
where X2 is D or S; and
(©) a CDR3 sequence comprising the formula:
X3RGX4WELXS5DAFDI(SEQID NO: 28)
where X3is GorA;
X4 is S or Q; and
X5isSorT;or
2) (a) a CDRI1 sequence comprising the formula:
GFTFS X1Y G (SEQ ID NO: 29)
where X1is S or T;
(b) a CDR2 sequence comprising the formula:
ISYDGSN X2 (SEQ ID NO: 30)
where X2 is K or R; and
(©) a CDR3 sequence comprising the formula:
ARDLDYDX3LTGDPVGGFDI(SEQID NO: 31)
where X3 is V or I; and
a second heavy chain variable region that binds to IL2RG comprising:
(D) (a) a CDRI1 sequence comprising the formula:
GFXI1X2X3X4Y Y (SEQIDNO:32)
where X1is Torl;
X2isForV;
X3is S, N, or G; and
X4 is D or N;
(b) a CDR2 sequence comprising the formula:
IS X5S G X6X7I(SEQID NO: 33)
where X5is SorN;
X61is D, S, G, or N; and
X7is TorI; and
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(©) a CDR3 sequence comprising the sequence ARGDAVSITGDY
(SEQ ID NO: 20); or
2) a CDR1 sequence comprising SEQ ID NO: 15, a CDR2 sequence comprising
SEQ ID NO: 19, and a CDR3 sequence comprising SEQ ID NO: 21.

2. The heavy chain only antibody of claim 1, wherein:

the first heavy chain variable region comprises a CDR1 sequence comprising SEQ ID NO:
26, a CDR2 sequence comprising SEQ ID NO: 27, and a CDR3 sequence comprising SEQ ID NO:
28, and the second heavy chain variable region comprises a CDR1 sequence comprising SEQ ID NO:
32, a CDR2 sequence comprising SEQ ID NO: 33, and a CDR3 sequence comprising SEQ ID NO:
20; or

the first heavy chain variable region comprises a CDR1 sequence comprising SEQ ID NO:
26, a CDR2 sequence comprising SEQ ID NO: 27, and a CDR3 sequence comprising SEQ ID NO:
28, and the second heavy chain variable region comprises a CDR1 sequence comprising SEQ ID NO:
15, a CDR2 sequence comprising SEQ ID NO: 19, and a CDR3 sequence comprising SEQ ID NO:
21.

3. The heavy chain only antibody of claim 1, wherein:

the first heavy chain variable region comprises a CDR1 sequence comprising SEQ ID NO:
29, a CDR2 sequence comprising SEQ ID NO: 30, and a CDR3 sequence comprising SEQ ID NO:
31, and the second heavy chain variable region comprises a CDR1 sequence comprising SEQ ID NO:
32, a CDR2 sequence comprising SEQ ID NO: 33, and a CDR3 sequence comprising SEQ ID NO:
20; or

the first heavy chain variable region comprises a CDR1 sequence comprising SEQ ID NO:
29, a CDR2 sequence comprising SEQ ID NO: 30, and a CDR3 sequence comprising SEQ ID NO:
31, and the second heavy chain variable region comprises a CDR1 sequence comprising SEQ ID NO:
15, a CDR2 sequence comprising SEQ ID NO: 19, and a CDR3 sequence comprising SEQ ID NO:
21.

4. The heavy chain only antibody of claim 1, wherein the first heavy chain variable region
comprises:

(a) a CDRI1 sequence comprising SEQ ID NO: 1 or SEQ ID NO: 2; a CDR2 sequence
comprising SEQ ID NO: 4 or SEQ ID NO: 5; and a CDR3 sequence comprising any one of SEQ ID
NOs: 7-9; or

(b) a CDRI1 sequence comprising SEQ ID NO: 3; a CDR2 sequence comprising SEQ ID
NO: 6; and a CDR3 sequence comprising SEQ ID NO: 10.
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5. The heavy chain only antibody of claim 1, wherein the first heavy chain variable region
comprises:

(a) a CDR1 sequence of SEQ ID NO: 1, a CDR2 sequence of SEQ ID NO: 4, and a
CDR3 sequence of SEQ ID NO: 7; or

(b) a CDRI1 sequence of SEQ ID NO: 1, a CDR2 sequence of SEQ ID NO: 4, and a
CDR3 sequence of SEQ ID NO: 8; or

(©) a CDRI1 sequence of SEQ ID NO: 2, a CDR2 sequence of SEQ ID NO: 5, and a
CDR3 sequence of SEQ ID NO: 9; or

(d) a CDR1 sequence of SEQ ID NO: 3, a CDR2 sequence of SEQ ID NO: 6, and a
CDR3 sequence of SEQ ID NO: 10.

6. The heavy chain only antibody of claim 1, wherein:
the first heavy chain variable region has at least 95% sequence identity to any one of SEQ ID
NOs: 11-14; and/or

the first heavy chain variable region sequence is selected from SEQ ID NOs: 11-14.

7. The heavy chain only antibody of claim 1, wherein the second heavy chain variable region
comprises:

(a) a CDR1 sequence comprising SEQ ID NO: 15 or SEQ ID NO: 16; a CDR2 sequence
comprising SEQ ID NO: 17 or SEQ ID NO: 18; and a CDR3 sequence comprising SEQ ID NO: 20;
or

(b) a CDR1 sequence comprising SEQ ID NO: 15; a CDR2 sequence comprising SEQ ID
NO: 19; and a CDR3 sequence comprising SEQ ID NO: 21.

8. The heavy chain only antibody of claim 1, wherein the second heavy chain variable region
comprises:

(a) a CDRI1 sequence of SEQ ID NO: 15, a CDR2 sequence of SEQ ID NO: 17, and a
CDR3 sequence of SEQ ID NO: 20; or

(b) a CDR1 sequence of SEQ ID NO: 15, a CDR2 sequence of SEQ ID NO: 18, and a
CDR3 sequence of SEQ ID NO: 20; or

(©) a CDRI1 sequence of SEQ ID NO: 16, a CDR2 sequence of SEQ ID NO: 18, and a
CDR3 sequence of SEQ ID NO: 20; or

(d) a CDRI1 sequence of SEQ ID NO: 15, a CDR2 sequence of SEQ ID NO: 19, and a
CDR3 sequence of SEQ ID NO: 21.

9. The heavy chain only antibody of claim 1, wherein:
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the second heavy chain variable region has at least 95% sequence identity to any one of SEQ
ID NOs: 22-25; and/or

the second heavy chain variable region sequence is selected from SEQ ID NOs: 22-25.

10. The heavy chain only antibody of claim 1, wherein:

the first heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 1, a CDR2
sequence of SEQ ID NO: 4, and a CDR3 sequence of SEQ ID NO: 7; and

the second heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 15, a
CDR2 sequence of SEQ ID NO: 17, and a CDR3 sequence of SEQ ID NO: 20.

11. The heavy chain only antibody of claim 10, wherein:

the first heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 11,
and the second heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 22;
and/or

the first heavy chain variable region comprises SEQ ID NO: 11, and the second heavy chain
variable region comprises SEQ ID NO: 22.

12. The heavy chain only antibody of claim 10 or claim 11, comprising a first polypeptide
comprising SEQ ID NO: 53 and a second polypeptide comprising SEQ ID NO: 61.

13. The heavy chain only antibody of claim 1, wherein:

the first heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 1, a CDR2
sequence of SEQ ID NO: 4, and a CDR3 sequence of SEQ ID NO: 8; and

the second heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 15, a
CDR2 sequence of SEQ ID NO: 18, and a CDR3 sequence of SEQ ID NO: 20.

14. The heavy chain only antibody of claim 13, wherein:

the first heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 12,
and the second heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 23;
and/or

the first heavy chain variable region comprises SEQ ID NO: 12, and the second heavy chain
variable region comprises SEQ ID NO: 23.

15. The heavy chain only antibody of claim 13 or claim 14, comprising a first polypeptide
comprising SEQ ID NO: 62 and a second polypeptide comprising SEQ ID NO: 63.

16. The heavy chain only antibody of claim 1, wherein:
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the first heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 2, a CDR2
sequence of SEQ ID NO: 5, and a CDR3 sequence of SEQ ID NO: 9; and

the second heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 15, a
CDR2 sequence of SEQ ID NO: 18, and a CDR3 sequence of SEQ ID NO: 20.

17. The heavy chain only antibody of claim 16, wherein:

the first heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 13,
and the second heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 23;
and/or

the first heavy chain variable region comprises SEQ ID NO: 13, and the second heavy chain
variable region comprises SEQ ID NO: 23.

18. The heavy chain only antibody of claim 16 or claim 17, comprising a first polypeptide
comprising SEQ ID NO: 64 and a second polypeptide comprising SEQ ID NO: 65.

19. The heavy chain only antibody of claim 1, wherein:

the first heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 3, a CDR2
sequence of SEQ ID NO: 6, and a CDR3 sequence of SEQ ID NO: 10; and

the second heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 15, a
CDR?2 sequence of SEQ ID NO: 17, and a CDR3 sequence of SEQ ID NO: 20.

20. The heavy chain only antibody of claim 19, wherein:

the first heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 14,
and the second heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 22;
and/or

the first heavy chain variable region comprises SEQ ID NO: 14, and the second heavy chain
variable region comprises SEQ ID NO: 22.

21. The heavy chain only antibody of claim 19 or claim 20, comprising a first polypeptide
comprising SEQ ID NO: 66 and a second polypeptide comprising SEQ ID NO: 67.

22. The heavy chain only antibody of claim 1, wherein:

the first heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 1, a CDR2
sequence of SEQ ID NO: 4, and a CDR3 sequence of SEQ ID NO: 8; and

the second heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 16, a
CDR?2 sequence of SEQ ID NO: 18, and a CDR3 sequence of SEQ ID NO: 20.
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23. The heavy chain only antibody of claim 22, wherein:

the first heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 12,
and the second heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 24;
and/or

the first heavy chain variable region comprises SEQ ID NO: 12, and the second heavy chain
variable region comprises SEQ ID NO: 24.

24. The heavy chain only antibody of claim 22 or claim 23, comprising a first polypeptide
comprising SEQ ID NO: 34 and a second polypeptide comprising SEQ ID NO: 35.

25. The heavy chain only antibody of claim 1, wherein:

the first heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 1, a CDR2
sequence of SEQ ID NO: 4, and a CDR3 sequence of SEQ ID NO: 8; and

the second heavy chain variable region comprises a CDR1 sequence of SEQ ID NO: 15, a
CDR2 sequence of SEQ ID NO: 19, and a CDR3 sequence of SEQ ID NO: 21.

26. The heavy chain only antibody of claim 25, wherein:

the first heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 12,
and the second heavy chain variable region has at least 95% sequence identity to SEQ ID NO: 25;
and/or

the first heavy chain variable region comprises SEQ ID NO: 12, and the second heavy chain
variable region comprises SEQ ID NO: 25.

27. The heavy chain only antibody of claim 25 or claim 26, comprising a first polypeptide
comprising SEQ ID NO: 36 and a second polypeptide comprising SEQ ID NO: 37.

28. The heavy chain only antibody of any one of claims 1 to 5, 7, 8 10, 13, 16, 19, 22, or 25,
wherein:

the CDR1, CDR2, and CDR3 sequences in the first heavy chain variable region are present in
a VH human framework; and/or

the CDR1, CDR2, and CDR3 sequences in the second heavy chain variable region are present

in a VH human framework.

29. The heavy chain only antibody of any one of claims 1 to 11, 13, 14, 16, 17, 19, 20, 22, 23, 25,

or 26, wherein the heavy-chain only antibody comprises a silenced Fc region.
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30. The heavy chain only antibody of any one of claims 1 to 11, 13, 14, 16, 17, 19, 20, 22, 23, 25,
or 26, wherein the heavy-chain only antibody comprises a heavy chain constant region sequence in

the absence of a CH1 sequence.

31. The heavy chain only antibody of any one of claims 1 to 30, wherein the heavy-chain only

antibody is a human antibody and/or an isolated antibody.

32. The heavy chain only antibody of any one of claims 1 to 31, wherein:

the heavy-chain only antibody has an affinity for IL2R with a Kd of from about 10! M to
around about 10°M; and/or

the heavy-chain only antibody has an affinity for IL2RB with a Kd of from about 10 M to
around about 2.5 x 107 M; and/or

the heavy-chain only antibody has an affinity for IL2RG with a Kd of from about 10°M to
around about 2.5 x 10 M.

33. The heavy chain only antibody of any one of claims 1 to 32, wherein the heavy-chain only

antibody functions as an IL2 receptor beta/gamma agonist.

34. A pharmaceutical composition comprising:
a heavy chain only antibody of any one of claims 1 to 33; and

a pharmaceutically acceptable excipient.

35. The pharmaceutical composition of claim 34, wherein the pharmaceutical composition is

adapted for intravenous or subcutaneous delivery.

36. Use of a heavy chain only antibody of any one of claims 1 to 33 in the manufacture of a

medicament for treating a cancer.

37. The use of claim 36, wherein the heavy chain only antibody is to be administered in

conjunction with a chemotherapy regimen.

38. An in vitro method for stimulating an IL2RB/IL2RG dimeric receptor complex on an immune
cell and/or stimulating IL2R signaling in an immune cell, the method comprising contacting the
immune cell with a heavy chain only antibody of any one of claims 1 to 33, or a pharmaceutical

composition of claim 34 or 35.
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