the antibody is a human, humanized, or chimeric antibody. In some examples, the antibody comprises a
human IgG Fc region. In some examples, the human IgG Fc region is a human IgG1, human IgG2,
human IgG3, or human IgG4 Fc region. In some examples, the antibody is a monospecific antibody. In

some examples, the antibody is a multispecific antibody.

[0010] In some examples, the multispecific antibody is a bispecific antibody. In some examples, the
bispecific antibody comprises a first Cu2 domain (Cu2,), a first Cy3 domain (Cu31), a second Cy2 domain
(Cu22), and a second Cy3 domain; wherein Cy3; is altered so that within the Cy3,/ Cy3; interface, one or
more amino acid residues are replaced with one or more amino acid residues having a larger side chain
volume, thereby generating a protuberance on the surface of Cu3; that interacts with Cy31; and wherein
Cq3: is altered so that within the Cy31/ Cyx3; interface, one or more amino acid residues are replaced
amino acid residues having a smaller side chain volume, thereby generating a cavity on the surface of
Cu31 that interacts with Cu32. In some examples, the bispecific antibody comprises a first Cy2 domain
(Cu2)), a first Cy3 domain (Cy31), a second Cu2 domain (Cy22), and a second Cyx3 domain; wherein Cy3;
is altered so that within the Cy31/ Cy3; interface, one or more amino acid residues are replaced with one
or more amino acid residues having a larger side chain volume, thereby generating a protuberance on the
surface of Cy3; that interacts with Cy3,; and wherein Cy3; is altered so that within the Cy31/ Cu3»
interface, one or more amino acid residues are replaced amino acid residues having a smaller side chain
volume, thereby generating a cavity on the surface of Cu3; that interacts with Cx3:1. In some examples,
the protuberance is a knob mutation. In some examples, the knob mutation comprises T366W, wherein
amino acid numbering is according to the EU index. In some examples, the cavity is a hole mutation. In
some examples, the hole mutation comprises at least one, at least two, or all three of T366S, L368A, and

Y407V, wherein amino acid numbering is according to the EU index.

[0011] Also provided is an antibody produced by any one (or combination) of the methods described
herein.Jta-an ]

herein-

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIGs. 1A and 1B provide high resolution liquid chromatography mass spectrometry (LCMS)
data for an anti-LGR5/anti-IL4 bispecific antibodys, i.e., a representative example of a low-yield BslgG.
FIG. 1A shows the mass envelopes for charge states 38+ and 39+. FIG 1B shows corresponding
deconvoluted data.

[0013] FIGs. 1C and 1D provide high resolution LCMS data for an anti-SIRPo/anti-IL4 bispecific
antibody, i.e., a representative example of an intermediate yield BslgG. FIG. 1C shows the mass

envelopes for charge states 38+ and 39+. FIG 1D shows corresponding deconvoluted data.



CLAIMS

1 A method of improving preferential pairing of a heavy chain and a light chain of an antibody,
comprising the step of substituting at least one amino acid at position 94 of a light chain variable domain
(VL) or position 96 of the Vi, from a non-charged residue to a charged residue selected from the group
consisting of aspartic acid (D), arginine (R), glutamic acid (E), and lysine (K), wherein the amino acid

numbering is according to Kabat.

2. The method of claim 1, comprising the step of substituting each of the amino acids at position 94

and position 96 from a non-charged residue to a charged residue.

3. The method of claim 1 or 2, wherein the amino acid at position 94 is substituted with D.
4. The method of any one of claims 1-3, wherein the amino acid at position 96 is substituted with R.
5. The method of any one of claims 1-4, wherein the amino acid at position 94 is substituted with D

and the amino acid at position 96 is substituted with R.

6. The method of any one of claims 1-5, wherein the amino acid at position 95 of a heavy chain
variable domain (Vg) is substituted from a non-charged residue to a charged residue selected from the
group consisting of aspartic acid (D), arginine (R), glutamic acid (E), and lysine (K), wherein the amino

acid numbering is according to Kabat.

7. The method of any one of claims 1-6, wherein the amino acid at position 94 of the VL is
substituted with D, the amino acid at position 96 of the V is substituted with R, and the amino acid at

position 95 of the Vy is substituted with D.

8. The method of any one of claims 1-7, further comprising subjecting the antibody to at least one

affinity maturation step, wherein the substituted amino acid at position 94 of the Vi is not randomized.

9. The method of claim 8, wherein the substituted amino acid at position 96 of the Vi is not
randomized.

10. The method of claim 8 or 9, wherein the substituted amino acid at position 95 of the Vu is not
randomized.
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11. The method of any one of claims 1-10, wherein the antibody is an antibody fragment selected

from the group consisting of: a Fab, a Fab’, an F(ab’),, a one-armed antibody, and scFv, or an Fv.

12. The method of claim any one of claims 1-11, wherein the antibody is a human, humanized, or

chimeric antibody.

13. The method of any one of claims 1-12, wherein the antibody comprises a human IgG Fc region.

14. The method of claim 13, wherein the human IgG Fc region is a human IgG1, human IgG2, human
IgG3, or human IgG4 Fc region.

15. The method of any one of claims 1-14, wherein the antibody is a monospecific antibody.

16. The method of any one of claims 1-14, wherein the antibody is a multispecific antibody.

17. The method of claim 16, wherein the multispecific antibody is a bispecific antibody.

18. The method of claim +4-17, wherein the bispecific antibody comprises a first Cu2 domain (Cu21),

a first Cy3 domain (Cn31), a second Cy2 domain (Cy22), and a second Cy3 domain;

wherein Cy3; is altered so that within the Cy3,/ Cy3; interface, one or more amino acid residues
are replaced with one or more amino acid residues having a larger side chain volume, thereby generating

a protuberance on the surface of Cnu3; that interacts with Cu31; and

wherein Cy3; is altered so that within the Cy31/ Cy3; interface, one or more amino acid residues
are replaced amino acid residues having a smaller side chain volume, thereby generating a cavity on the

surface of Cy3; that interacts with Cy3,.

19. The method of claim +417, wherein the bispecific antibody comprises a first Cy2 domain (Cyx21),

a first Cy3 domain (Cg3,), a second Cy2 domain (Cy2,), and a second Cy3 domain;

wherein Cy3; is altered so that within the Cy31/ Cy3; interface, one or more amino acid residues
are replaced with one or more amino acid residues having a larger side chain volume, thereby generating

a protuberance on the surface of Cy3; that interacts with Cy3»; and
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wherein Cu3; is altered so that within the Cu31/ Cu3: interface, one or more amino acid residues
are replaced amino acid residues having a smaller side chain volume, thereby generating a cavity on the

surface of Cyx3, that interacts with Cy3;.

20. The method of claim +5-18 or +619, wherein the protuberance is a knob mutation.

21. The method of claim 720, wherein the knob mutation comprises T366W, wherein amino acid

numbering is according to the EU index.

22. The method of any-ene-efelaims15+8claim 18 or 19, wherein the cavity is a hole mutation.

23. The method of claim 22, wherein the hole mutation comprises at least one, at least two, or all

three of T366S, L368A, and Y407V, wherein amino acid numbering is according to the EU index.

73



	77923SG_SOI-markedup
	77923SG_claims-markedup



