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The Role of ERK Signaling in Hematopoietic Differentiation from hESCs
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Liu Cuicui, Wang Yu, Wu Dan, Tu Qian, Zhou Jiaxi*

(Stata Key Laboratory of Experimental Hematology, Institute of Hematology & Blood Diseases Hospital,
Chinese Academy of Medical Sciences & Peking Union Medical College, Tianjin 300020, China)

Abstract Extracellular regulated protein kinase (ERK) pathway has been reported to play a critical role in
hematopoiesis in zebrafish and mouse. However, the role of ERK pathway in hematopoietic differentiation from
human embryonic stem cells (hESCs) remains unclear. In this study, we investigated the role of ERK pathway in
hematopoietic specification from hESCs by taking the advantage of a chemical defined hematopoietic differentiation
model and PD98059, a specific inhibitor of ERK pathway. The results of immunofluorescence and flow cytometry
analysis revealed that PD98059 treatment significantly inhibited the generation of CD43 positive hematopoietic stem
and progenitor cells (HSPCs). Further studies demonstrate that PD98059 suppresses hematopoietic differentiation
through inhibiting the generation of APLNR positive lateral plate mesoderm cells. The addition of PD98059 in
the stage of lateral plate mesoderm cell generation and the whole process of hematopoietic differentiation shows

similar inhibitory effect on the generation of HSPCs. Taken together, our findings indicate that the inhibition of ERK
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pathway suppresses hematopoietic differentiation from hESCs through repressing the generation of lateral plate

mesoderm cells. This study provides a theoretical foundation for the establishment of a highly efficient hematopoietic

differentiation system of hESCs and the large-scale production of functional blood cells in vitro.
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Ar NG00 53 A0 7R [ ) 0% AR 41 (DMSO) A 556 41(PD98059) HH T-ERK 1/2 FIpERK 1/2 85 [ /5 /K5 B: A fifi 4l i ifiL 434k 587 d,
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A: the levels of T-ERK1/2 and pERK1/2 protein in DMSO and PD98059 groups at different times of hematopoietic differentiation from hESCs; B: the
cell morphological images in DMSO and PD98059 groups at day 7 of hematopoietic differentiation from hESCs (the white dotted line show cobblestone
cells); C: immunofluorescence analysis of CD43" cells in DMSO and PD98059 groups at day 7 of hematopoietic differentiation from hESCs; D: flow
cytometry analysis of the percentage of CD43" hematopoietic precursors in DMSO and PD98059 groups at day 7 of hematopoietic differentiation from
hESCs, *P<0.05.

El1 PDI8059%F A FE s T 4RAEIE M 53 1t A R0
Fig.1 The effect of PD98059 on the hematopoietic differentiation of hESCs
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A NIEJIG 40 i i i 24k i A2 7 2 B B 3t 24 IR AR 43 8 A 6T 18 20 (DMSO) A 512 56 4H.(PD98059) 71 A IR it - 41 I it I 3 A6 28 1 dr= AR 11
Brachyury 40, C: i 240 B A 20 Hr8 I % 1 ZH (DM S O) Al 5256 41 (PD98059) 7E AR AR T-2M sk ifn 734k 252 d7” ZE [ APLNR 41 g B D: i a4l
JAAG I HEZH (DM SO) TS 56 2H (PD98059) E A i T2 i idh 1fi 4316 554 d7F= A= ICD31°CD34 Al e . **#P<0.01, ***P<0.001.,
A: scheme of hESCs hematopoietic differentiation in chemical defined system; B: flow cytometry analysis of the percentage of Brachyury”
hematopoietic precursors in DMSO and PD98059 groups at day 1 of hematopoietic differentiation from hESCs; C: flow cytometry analysis of the
percentage of APLNR" subsets in DMSO and PD98059 groups at day 2 of hematopoietic differentiation from hESCs; D: flow cytometry analysis of the
percentage of CD31°CD34" subsets in DMSO and PD98059 groups at day 4 of hematopoietic differentiation from hESCs. **P<0.01, ***P<0.001.

E2 PD98059FEHNH A RERS T 4RAREIAPLNR AR = BE 2 40 A A0 AE 1 7 52 4RARAY 4314
Fig.2 PD98059 significantly inhibits the generation of APLNR" lateral mesoderm cells and hemogenic endothelial progenitors

vs 20.70%+1.88%; P=0.3482)(DMSO vs PD98059
D4~D7: 22.27%%0.77% vs 18.80%+4.07%; P=0.4497).
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**%P<0.001.

A: cytometry analysis of the percentage of CD31°CD34" cells at day 4 of hematopoietic differentiation from hESCs with the addition of PD98059 at the
different stages. B: low cytometry analysis of the percentage of CD43" cells at day 7 of hematopoietic differentiation from hESCs with the addition of

PD98059 at the different stages. *P<0.05, ***P<0.001.

[E3 PD98059E i NI MI4R + BE /= 2H A Y = 40 ARG T 4RBi&E I 3 L3 72
Fig.3 PD98059 inhibits hematopoietic differentiation from hESCs through suppressing the generation of
APLNR" lateral mesoderm cells
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