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What is claimed is:

1. A non-human animal comprising at an endogenous Major Histocompatibility Complex
il (MHC II) o gene locus a nucleotide sequence encoding a chimeric human/non-hum

MHC Il a polypeptide,

wherein a human portion of the chimeric human/non-human MHC Il o pgfypeptide

comprises a human MHC Il o extracellular domain, and

wherein the animal expresses a functional MHC [i complex on a sdrface of a cell of

the animal.

2. The animal of claim 1, wherein the human MHC Il a extraceflular domain comprises

human a1 and a2 domains.

3. The animal of claim 1, wherein the nucleotide sequente is expressed under

regulatory control of endogenous non-human MHC 1l o prédmoter and regulatory elements.

4. The animal of claim 1, wherein a non-human pgrtion of the chimeric human/non-
human MHC Il o polypeptide comprises transmembfane and cytoplasmic domains of an

endogenous non-human MHC [l o polypeptide.

5. The animal of claim 1, wherein the hyman portion of the chimeric human/non-human
MHC Il a polypeptide is derived from a huphan HLA class Il protein selected from the group

consisting of HLA-DR, HLA-DQ, and H|/A-DP.

6. The animal of claim 5, whergin the human portion of the chimeric human/non-human

MHC Il a polypeptide is derived ffom a human HLA-DR4 protein.

7. The animal of claim 1/wherein the animal is a rodent.

8. The rodent of clainA 7, wherein the rodent is a mouse.

9. The animal of gfaim 1, wherein the animal further comprises at an endogenous MHC
Il B gene locus a nycleotide sequence encoding a chimeric human/non-human MHC I B

polypeptide.

10. A non/human animal comprising at an endogenous MHC 1l § gene locus a nucleotide

sequence&ncoding a chimeric human/non-human MHC II § polypeptide,

wherein a human portion of the chimeric human/non-human MHC |l B polypeptide

rises a human MHC |l g extracellular domain, and

wherein the anima!l expresses a functional MHC 1l complex on a surface of a cell of

the animali.

36



WO 2013/063340 PCT/US2012/062029

11. The animal of claim 10, wherein the human MHC Il B extracellular domain comprises

human g1 and 2 domains.

12. The animal of claim 10, wherein the nucleotide sequence is expressed under

regulatory control of endogenous non-human MHC |l § promoter and regulatory elemgnts.

13. The animal of claim 10, wherein a non-human portion of the chimeric human/non-
human MHC i g polypeptide comprises transmembrane and cytoplasmic domains of an

endogenous non-human MHC 1l B polypeptide.

14, The animal of claim 10, wherein the human portion of the chimerj¢ human/non-
human MHC Il  polypeptide is derived from a human HLA class Il protein selected from the

group consisting of HLA-DR, HLA-DQ, and HLA-DP.

15. The animal of claim 14, wherein the human portion of thé chimeric human/non-

human MHC Il g polypeptide is derived from a human HLA-
16. The animal of claim 10, wherein the animal is a rgdent.

17. The rodent of claim 16, wherein the rodent is 4 mouse.

18. The animal of claim 10, wherein the animat further comprises at an endogenous
MHC Il o gene locus a nucleotide sequence epcoding a chimeric human/non-human MHC i

o polypeptide.

19. A rodent comprising at an endogénous MHC I gene locus a first nucleotide
sequence encoding a chimeric humar/rodent MHC 1l o polypeptide and a second nucleotide

sequence encoding a chimeric huphan/rodent MHC |l § polypeptide,

wherein a human portigh of the chimeric human/rodent MHC Il o polypeptide
comprises a human MHC IJ/a extracellular domain and a human portion of the chimeric

human/rodent MHC Il g golypeptide comprises a human MHC Il § extracellular domain, and

wherein the ghimeric human/rodent MHC 1l o and MHC Il  polypeptides form a

functional MHC [l €omplex on a surface of a cell of the rodent.

20. The rodent of claim 19, wherein the human MHC Il o extracellular domain comprises

human a1 And a2 domains.

21. he rodent of claim 19, wherein the human MHC [I § extracellular domain comprises

n 1 and 2 domains.

The rodent of claim 19, wherein the first nucleotide sequence is expressed under

regulatory control of endogenous rodent MHC Il a promoter and regulatory elements, and
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the second nucleotide sequence is expressed under regulatory control of endogenous

rodent MHC Il B promoter and regulatory elements.

23. The rodent of claim 19, wherein a rodent portion of the chimeric human/rodent MAC
Il o polypeptide comprises transmembrane and cytoplasmic domains of an endogenods

rodent MHC Il o polypeptide.

24. The rodent of claim 19, wherein a rodent portion of the chimeric human/fodent MHC
Il B polypeptide comprises transmembrane and cytoplasmic domains of an

rodent MHC 1l B polypeptide.

25. The rodent of claim 19, wherein the human portions of the chipheric human/rodent
MHC I o and B polypeptides are derived from a human HLA classAl protein selected from

the group consisting of HLA-DR, HLA-DQ, and HLA-DP.

26. The rodent of claim 25, wherein the human portions gf the chimeric human/rodent

MHC Il o and $ polypeptides are derived from a human HLA-DR4 protein.

27. The rodent of claim 19, wherein the rodent is 2 mouse.

28. The mouse of claim 27, wherein rodent poftions of the chimeric MHC H o and 8

polypeptides are derived from a mouse H-2E

29. The rodent of claim 19, wherein thefodent does not express functional endogenous

MHC Il polypeptides from their endogengus rodent MHC Il loci.

30. A mouse comprising at an endogenous mouse MHC i locus a first nucleotide
sequence encoding a chimeric hyhan/mouse MHC Il o polypeptide and a second nucleotide

sequence encoding a chimerichuman/mouse MHC Il g polypeptide,

wherein a human pgrtion of the chimeric MHC i a polypeptide comprises an
extracellular domain depived from an o polypeptide of a human HLA-DR4 protein and the
human portion of theChimeric MHC Il § polypeptide comprises an extracellular domain

derived from a § pblypeptide of a human HLA-DR4 protein,

wherej a mouse portion of the chimeric MHC |I o polypeptide comprises
transmembyane and cytoplasmic domains of a mouse H-2E o chain and a mouse portion of
ric MHC Il B polypeptide comprises transmembrane and cytoplasmic domains of a

H-2E B chain,

and wherein the mouse expresses a functional chimeric HLA-DR4/H-2E MHC i

complex on a surface of a cell of the mouse.
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31. The mouse of claim 30, wherein the extracellular domain of the o polypeptide

comprises human a1 and a2 domains.

32. The mouse of claim 30, wherein the extracellular domain of the B polypeptide

comprises human $1 and 32 domains.

the second nucleotide sequence is expressed under regulatory control of eplogenous

mouse MHC Il p promoter and regulatory elements.

34. The mouse of claim 30, wherein the mouse does not express functional endogenous

MHC 1l polypeptides from their endogenous mouse loci.

35. A method of modifying an MHC Il locus of a mouse to e4press a chimeric
human/mouse MHC Il complex comprising replacing at the ghdogenous mouse MHC Il
locus a nucleotide sequence encoding a mouse MHC |l complex with a nucleotide sequence

encoding a chimeric human/mouse MHC Il complex.

36. The method of claim 35, wherein the nuclegfide sequence encoding the chimeric
human/mouse MHC |i complex comprises a firstfAucleotide sequence encoding an
extracellular domain of a human MHC Il a pojypeptide and a transmembrane and
cytoplasmic domains of a mouse MHC Il o/polypeptide and a second nucleotide sequence
encoding an extracellular domain of a hdman MHC |l § polypeptide and transmembrane and

cytoplasmic domains of a mouse MHC |i § polypeptide.

37. The method of claim 35, wherein a human portion of the chimeric MHC Il complex is
derived from a human HLA claés |l protein selected from the group consisting of HLA-DR,
HLA-DQ, and HLA-DP.

38. The method of cJaim 35, wherein a mouse portion of the chimeric MHC Il complex is
derived from a mousg H-2E protein, and a human portion of the chimeric MHC 1l complex is

derived from a hurfan HLA-DR4 protein.

39. The method of claim 36, wherein human portions of chimeric MHC Il o and B
polypeptideg are derived a human HLA class Il protein selected from the group consisting of
HLA-DR, HALA-DQ, and HLA-DP.

40. The method of claim 36, wherein mouse portions of chimeric MHC Il o and §
pojfpeptides are derived from a mouse H-2E protein, and human portions of chimeric MHC

o and B polypeptides are derived from a human HLA-DR4 protein.
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41. The method of claim 35, wherein the replacement is made in a single ES cell, and

the single ES cell is introduced into a mouse embryo to make a mouse.




CLAIMS

What is claimed is:

1. A mouse comprising at an endogenous Major Histocompatibility Complex (MHC) Il gene locus a
first nucleotide sequence encoding a chimeric human/mouse MHC Il a polypeptide and a second
nucleotide sequence encoding a chimeric human/mouse MHC Il 8 polypeptide,

wherein a human portion of the chimeric human/mouse MHC Il a polypeptide comprises a human
MHC 1l a2 domain and a human portion of the chimeric human/mouse MHC Il B polypeptide
comprises a human MHC Il 2 domain,

wherein the first nucleotide sequence is expressed under regulatory control of an MHC Il a promoter,
and the second nucleotide sequence is expressed under regulatory control of an MHC Il 3 promoter,
and

wherein the mouse expresses the chimeric human/mouse MHC Il a and B polypeptides on the surface
of an antigen presenting cell of the mouse.

2. The mouse of claim 1, wherein the chimeric human/mouse MHC Il a polypeptide further comprises
a human al domain.

3. The mouse of claim 1, wherein the chimeric human/mouse MHC Il B polypeptide further comprises
a human 1 domain.

4. The mouse of claim 1, wherein the first nucleotide sequence is expressed under regulatory control
of endogenous mouse MHC Il a promoter and regulatory elements, and the second nucleotide
sequence is expressed under regulatory control of endogenous mouse MHC Il B promoter and
regulatory elements.

5. The mouse of claim 1, wherein a mouse portion of the chimeric human/mouse MHC Il a
polypeptide comprises transmembrane and cytoplasmic domains of an endogenous mouse MHC Il a
polypeptide.

6. The mouse of claim 1, wherein a mouse portion of the chimeric human/mouse MHC II
polypeptide comprises transmembrane and cytoplasmic domains of an endogenous mouse MHC Il
polypeptide.

7. The mouse of claim 1, wherein the human portion of the chimeric human/mouse MHC II «a
polypeptide is encoded by a Human Leukocyte Antigen (HLA) class Il gene selected from the group
consisting of any a chain gene of HLA-DR, HLA-DQ, and HLA-DP; and wherein the human portion of
the chimeric human/mouse MHC B polypeptide is encoded by a HLA class Il gene selected from the
group consisting of any B chain gene of HLA-DR, HLA-DQ, and HLA-DP.

8. The mouse of claim 7, wherein the human portion of the chimeric human/mouse MHC Il a
polypeptide is encoded by a human HLA-DRA gene and the human portion of the chimeric
human/mouse MHC Il B polypeptide is encoded by a human HLA-DRB1*04 gene.
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9. The mouse of claim 1, wherein the mouse portion of the chimeric human/mouse MHC Il a
polypeptide comprises cytoplasmic and transmembrane domains from a mouse H-2E a polypeptide,
and the mouse portion of the chimeric human/mouse MHC Il 3 polypeptide comprises cytoplasmic
and transmembrane domains from a mouse H-2E B polypeptide.

10. The mouse of claim 1, wherein the mouse does not express functional endogenous MHC Il
polypeptides from their endogenous mouse MHC Il loci.

11. A mouse comprising at an endogenous mouse Major Histocompatibility Complex (MHC) Il locus a
first nucleotide sequence encoding a chimeric human/mouse MHC Il a polypeptide and a second
nucleotide sequence encoding a chimeric human/mouse MHC Il 8 polypeptide,

wherein a human portion of the chimeric MHC Il a polypeptide comprises a human a2 domain
encoded by a human HLA-DRA gene and the human portion of the chimeric MHC Il B polypeptide
comprises a human B2 domain encoded by a human HLA-DRB gene,

wherein a mouse portion of the chimeric MHC Il a polypeptide comprises transmembrane and
cytoplasmic domains of a mouse H-2E a chain and a mouse portion of the chimeric MHC Il 8
polypeptide comprises transmembrane and cytoplasmic domains of a mouse H-2E 3 chain,

wherein the first nucleotide sequence is expressed under regulatory control of an MHC Il a promoter
and the second nucleotide sequence is expressed under regulatory control of an MHC 1l B promoter,

and wherein the mouse expresses a chimeric HLA-DR/H-2E MHC Il polypeptide on the surface of an
antigen presenting cell of the mouse.

12. The mouse of claim 11, wherein the extracellular domain of the a polypeptide further comprises a
human al domain encoded by a human HLA-DRA gene.

13. The mouse of claim 11, wherein the extracellular domain of the 3 polypeptide further comprises a
human (1 domain encoded by a human HLA-DRB gene.

14. The mouse of claim 11, wherein the first nucleotide sequence is expressed under regulatory
control of endogenous mouse MHC Il a promoter and regulatory elements, and the second nucleotide
sequence is expressed under regulatory control of endogenous mouse MHC Il B promoter and
regulatory elements.

15. The mouse of claim 11, wherein the mouse does not express functional endogenous MHC 1l
polypeptides from their endogenous mouse loci.

16. The mouse of claim 11, wherein the mouse expresses a chimeric HLA-DR4/H-2E MHC I
polypeptide.
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