WHAT IS CLAIMED IS:

1. A method of producing splanchnic mesoderm cells, comprising:
contacting lateral plate mesoderm cells with a TGF-beta signaling pathway inhibitor, a
Wnt signaling pathway inhibitor, a BMP signaling pathway activator, an FGF signaling

pathway activator, and a retinoic acid (RA) signaling pathway activator_for a period of time

sufficient to differentiate lateral plate mesoderm cells to splanchnic mesoderm cells.

2. The method of claim 1, wherein the splanchnic mesoderm cells are human

splanchnic mesoderm cells.

3. The method of claim 1 or -2, wherein the lateral plate mesoderm cells have been

differentiated from middle primitive stream cells.

4. The method of claim 3, wherein the lateral plate mesoderm cells have been
differentiated from middle primitive streak cells by contacting the middle primitive streak cells
with a TGF-beta signaling pathway inhibitor, a Wnt signaling pathway inhibitor, and a BMP

signaling pathway activator.

5. The method of claim 3 or 4, wherein the middle primitive streak cells have been

differentiated from pluripotent stem cells.

6. The method of claim 5, wherein the middle primitive streak cells have been
differentiated from pluripotent stem cells by contacting the pluripotent stem cells with a TGF-
beta signaling pathway activator, a Wnt signaling pathway activator, an FGF signaling

pathway activator, a BMP signaling pathway activator, and a PI3K signaling pathway inhibitor.

7. The method of any one of claims 1_to -6, wherein the lateral plate mesoderm

cells are contacted with A8301, BMP4, C59, FGF2, RA, or any combination thereof.

8. The method of any one of claims 1_to -7, wherein the-lateral- plate-mesoderm

cells—are—contacted—for-a—period of time t—ﬁﬁ%tha{—rs—s&fﬁeteﬁt—te—érﬁfe?elma{%h{%al—p%a{e
nehnic : : me that i 1s about 36;37%38;




146:9. The method of any one of claims 1_to -89, wherein the splanchnic mesoderm

cells exhibit increased expression of FOXF1, HOXA1, HOXAS, or WNT2, or any combination

thereof, and decreased expression of NKX2-5, ISL1, or TBX2, or any combination thereof,

relative to cardiac mesoderm cells.

12:10. A method of producing septum transversum cells, comprising contacting

splanchnic mesoderm cells with a retinoic acid signaling pathway activator and a BMP

signaling pathway activator for a period of time sufficient to differentiate splanchnic mesoderm

cells to septum transversum cells.

13:11. The method of claim 4210, wherein the splanchnic mesoderm cells are the

splanchnie-mesoderm-eels-produced by the method of any one of claims 1_to -H-9.

+4:12. The method of claim 42-10 or 4311, wherein the splanchnic mesoderm cells are
contacted with RA, BMP4, or both.

45:13. The method of any one of claims 421410 to 12, wherein the splanchnie

mesoderm-eels-are-contactedHor-a-period of time thattssutfictentto-differentiate-splanchnie

mesoderm-cells-to-septum-transversum-cells;and/orfor-a-time-that-is-er-is about 60;-64+-62,63;
646566676869 7072737475 76: 777879808182 -83 -er--84 hours;-erany
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23— —A method of producing fibroblasts, comprising contacting splanchnic
mesoderm cells with a retinoic acid signaling pathway activator, a BMP signaling pathway

activator, and a Wnt signaling pathway activator.
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33-15. A method of producing respiratory mesenchyme cells, comprising a) contacting

splanchnic mesoderm cells with a retinoic acid signaling pathway activator, a BMP signaling
pathway activator, a hedgehog (HH) signaling pathway activator, and a Wnt signaling pathway

activator _for a period of time sufficient to differentiate splanchnic mesoderm cells to

respiratory mesenchyme cells.

34:16. The method of claim 33, wherein the splanchnie-mesedermeels-are-contacted
for aperiod of time that is sufticient to differentiate splanchaic mesoderm cells to respiratory
mesenchvime cells. andior Tor a time that 15 or 15 about 60, 61, 62,63, 64, 65, 66, 67, 68, 09,
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36:17. The method of claim 3315 or 16, wherein step a) is a second step, and further

comprising a first step of contacting the splanchnic mesoderm cells with a retinoic acid

signaling pathway activator, a BMP signaling pathway activator, and a HH signaling pathway

activator prior to the second step.

41-18. The method of any one of claims 33-4815 to 17, wherein the splanchnic

mesoderm cells are the splanchnic mesoderm cells produced by the method of any one of

claims 1 to 911

42:19. The method of any one of claims 33-4+15 to 18, wherein the splanchnic
mesoderm cells are contacted with RA, BMP4, PMA, CHIR99021, or any combination thereof.
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46:20. A method of producing esophageal/gastric mesenchyme cells, comprising &)
contacting splanchnic mesoderm cells with a retinoic acid signaling pathway activator, a BMP

signaling pathway inhibitor, and a HH signaling pathway activator.
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90:21. Fhe-An isolated splanchnic mesoderm cells produced by the method of any one

of claims 1 to 911

9+.22. Fhe An isolated septum transversum cells produced by the method of any one
of claims 422210 to 13.

92.23. The An isolated fibroblasts produced by the method of any-ene-ef-claims23-

3214.
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93.24. Fhe-An isolated respiratory mesenchyme cells produced by the method of any
one of claims 33-4515 to 19.

94.25. The An isolated esophageal/gastric mesenchyme cells produced by the method
of any-ene-ef-claim_20s46-57.
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