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Abstract Human embryonic stem cells (hESCs) have unlimited proliferative capacity and are able to dif-
ferentiate into all mature blood cell types including megakaryocytes. Hence, establishment of a highly efficient

megakaryocytes differentiation model from hESCs may shed light on solving the problem of limited platelet source
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in clinical applications. Herein, we applied a model of hESCs co-cultured with mAGM-S3 stromal cell line for
hematopoietic differentiation. In this model, we could obtain abundant “cobblestone-like” (CD43"CD45"cells) he-

matopoietic progenitor cells on the differentiation of day 14. Moreover, we isolated “cobblestone-like” hematopoi-

etic progenitor cells and induced these cells to differentiate into megakaryocytes by adding cytokines, like SCF,

TPO, IL-6, IL-3, FLt-3 and IL-11 by stages in serum free medium. Our research showed that the proportion of
CD41a" cells could reach 48.5%, and the proportion of CD42b" cells could reach 30.0% on the differentiation of
day 3. In addition, cells on the differentiation of day 6 showed characteristic of megakaryocytes by Wright-Giemsa

staining. In conclusion, our research has preliminarily established a highly efficient megakaryocytes differentiation

model from human embryonic stem cells, which provides a basis for obtaining plenty of megakaryocytes in vitro.

Key words

(hematopoietic stem
cell, HSC), HSC -
(megakaryocyte-erythroid precursor, MEP),

b

[1]

0.1%,
2] ’
( ),
Bl 2001 , Kaufman (human
embryonic stem cells, hESCs) S17 s
(GEMM ),
hESCs s
hESCs OP9 “
[5-7]
hESCs - - (aor-
ta-gonad-mesonephros, AGM) mAGM-S3

b

(stem cell factor, SCF)
(thrombopoietin, TPO)

human embryonic stem cells; mAGM-S3; hematopoietic differentiation; megakaryocytes

-3(interleukin-3, IL-3) -6(interleukin-6,

IL-6) -11(interleukin-11, IL-11)
, 3 d, CD41a"
48.5%, CD42b" 30.0%
1
11
hESCs H1 Wicell ; mAGM-S3
; mTeSR1  StemSpanTM SFEM STEM
CELL ; o-MEM DMEM/F12
L- Hyclone ; IMDM
Accutase /
Gibco ; VEGF TPO SCF IL-6
IL-3 FLt-3 IL-11 PeproTech ;
C Sigma ;
Matrigel Dispase
BD ; T R&D ; CD31
CD45 Abcam ; CD34 CD43
Santa Cruz ; /EDTA DAPI
Invitrogen ; B- Biotech
; Rho/ROCK (Y-27632) Calbiochem
; Wright-Giemsa
1.2
1.2.1 hESCs hESCs mTeSR1
matrigel , 37 °C
5% CO,, 24h hESCs
4~5 d, 2 U/mL Dispase



1472

37°C 3~5 min, DMEM/F12

3 Dispase mTeSR1
, , 15
Accutase
DMEM/F12

, 1 000 r/min
mTeSR1 R

37 °C

3~5 min,

5 min ,
Y-27632(5 pmol/L),

1.2.2 AGM mAGM-S3
AGM mAGM-S3
o-MEM 0.2%
, 37°C 5% CO, 2d ,
0.05% /EDTA 37 °C
4°C PBS ,
, 1 000 r/min
, 5% FBS/a-MEM ,

5% FBS/

1 min,

5 min

1:4
1.3 hESCs
hESCs
C(5 ng/mL)
37°C 5% CO,

MAGM-S3
mTeSR1
mAGM-S3
mTeSR1 1~2d
(1
0d,0~6d 24h ,7~14d 12h ;
14d
14

hESCs mAGM-S3 14 d,

33 E3]
>

1 000 r/min

StemSpan™

5 min
,  3x10°/mL

1
Table 1 Hematopoiesis inducing medium in co-culture system

Composition Volume

IMDM 172 mL

Fetal bovine serum 20 mL

Nonessential amino acid 2 mL (100x)
L-glutamine 4 mL (100x)
Penicillin-streptomycin 2 mL (100%)

VEGF 200 pL (10 ng/mL)
Transferrin 22.2 pL (70 mg/mL)
Ascorbic acid 200 pL (50 mg/mL)

B-mercaptoethanol 1.7 uL
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37 °C 5% CO;
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Days in differentiation
(A) 2 5 7 9

I | | | | | |
| ! | | | ! !

Co-culture of undifferentiated
hESC with mAGM-S3 cells

mTeSR1 medium

Induction and specification

Hematopoiesis inducing medium

(B) Day 0 Day 3 . . Da 9

A: hESC mAGM-S3 ; B:hESC mAGM-S3 (100x), 14 d 9 ,

A: the process of hematopoietic differentiation in hESC and mAGM-S3 co-culture system; B: the variations of cell morphology in hESC and mAGM-
S3 co-culture system (100x). The image on the right of day 14 has been magnified 9% on the basis of the original image, and the circled area contains
large amounts of “cobblestone-like” cells.
1 hESC mMAGM-S3
Fig.1 The process of hematopoietic differentiation in hESC and mAGM-S3 co-culture system
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- -
- . - -

Days in differentiation
(B)

(A)

L 4

9 11

/CD34/ /CD34/

A: T (100%); B: CD31 CD34 CD43 CD45 (200%)
A: the expression of T via immunofluorescence staining (100x); B: the expressions of CD31, CD34, CD43 and CD45 via immunofluorescence staining
(200x).
2 hESC mMAGM-S3
Fig.2 The mass production of hematopoietic progenitor cells from hESC and mAGM-S3 co-culture system

A~E: 0,3,6,9,12d (200%); E: 6d Wright-Giemsa (1.000x)
A~E: the cell morphological images on the differentiation of day 0, 3, 6, 9 and 12 (200x); F: Wright-Giemsa staining on the differentiation of day
6 (1 000%).
3
Fig.3 The variations of cell morphology during megakaryocyte differentiation
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Fig.4 Expressions of CD34, CD4la and CD42b during megakaryocyte differentiation
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