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Four kinds of extracellular matrixes support the growth of human embryonic stem cells: Effect

differences
Hu Zhi-xing"?, Luo Min®, Zhou Yi-ping®?, Liang Dao-ming*

Abstract

BACKGROUND: Extracellular matrixes play important roles in the maintenance of undifferentiated state and self-renewal of
human embryonic stem cells (RESCs). Establishment of a defined serum- and feeder-free culture system is a prerequisite for the
application of hESCs in cell-replacement therapy.

OBJECTIVE: The present study was designed to compare the effects of four kinds of extracellular matrixes on the support the
growth of hESCs.

METHODS: We set four groups using conventionally recovered hESCs BGO2. BG02 was cultured on Matrigel-, laminin-,
fibronectin-, or collagen-coated plates in serum-free medium containing basic fibroblast growth factor (bFGF), transforming
growth factor beta 1(TGFB1), Insulin-Transferrin-Selenium (ITS). The attachment rate and differentiated rate of BG02 clumps in
various conditions were measured. The proportions of Oct-4 and Nanog positive cells in various groups were assessed by flow
cytometry. The extracellular matrix receptor expression was analyzed by RT-PCR.

RESULTS AND CONCLUSION: The attachment rates of BG02 cell clumps in Matrigel and laminin groups were significantly
higher than that of fibronectin and collagen groups (P < 0.05), but differentiated rate was significantly reduced (P < 0.05). The
percentage of Oct-4* and Nanog® BG02 cells in Matrigel and laminin groups were higher than that of fibronectin and collagen
groups (P < 0.05). No significant difference in each index was determined between the fibronectin and collagen groups (P > 0.05).
BGO2 cells in Matrigel and laminin groups expressed higher levels of integrin a5, integrin a6 and integrin 1 mRNA than that in
fibronectin and collagen groups. Above-mentioned results indicated that Matrigel and laminin could support the proliferation of
BGO2 cells well, while fibronectin and collagen could not support the proliferation of BG02 cells. These variations might be
attributed to the activation of integrin subunits in BGO2 cells.
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M, EENRIRIR A LM E L, AR
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R, fFH. AN KER AR T4
(P41fR)dispaselifibJa, BT LIMIELHFRZ
B3 H(4:80% DMEM/F12., 20% KSR. 2 mmol/L
BRI 1%L THEIER . 0.1 mmol/L B-Hikk
I ITS(x1), 10* UL 100 mg/LiERE 2
4 ug/L bFGFA10.12 ug/L TGFR1), ek Tk
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TYIMIEYE, THE ARG 240 4 4 7% 43 1k
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RT-PCR#& M : 21 ffil 5 RNA$2 Y 2 IR TRIZOL
RNARF &1t B 13T . ntergrin a5: Sense:
5-CAG CCC TAC ATT ATC AGA GCAAG-3,
Antisense: 5-GTT CAC GGC AAAGTAGTC
ACAG-3’, 299 bp. Intergrin a6: Sense: 5'-CAA
GAT GGC TAC CCA GAT AT-3’, Antisense:
5-CTG AAT CTG AGA GGG AAC CA-3,
210 bp. Intergrin B1: Sense: 5-GTT ACA
CGG CTG CTG GTG TT-3', Antisense:
5-CTACTG CTG ACT TAG GGATC-3', 264
bp. GAPDH: Sense: 5-TGAAGG TCG GAG
TCA ACG GA-3', Antisense: 5-TGG TGC
AGG AGG CAT TGC TG-3', 449 bp.
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a: Morphology of BG02 cells
cultured on Metrigel

b: Morphology of BG02 cells
cultured on laminin

d: Morphology of BG02 cells
cultured on collagen IV

c: Morphology of BG02 cells
cultured on fibronectin

Figure 1 Morphology of BG02 cells on four kinds of extracel-
lular matrixes
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Figure 2 Attachment rate of BG02 colonies on the four kinds of
extracellular matrixes at various time points
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Table 1 Differentiational rate of BG02 colonies on the four
kinds of extracellular matrixes (xS, n=6, %)

Undifferentiated . Partla.lly Full differen-
Group differentiated .
colony tiated colony
colony
Fibronectin 33.246.9 39.748.9 28.0+9.7
Collagen IV 20.5+11.3 40.3+12.1 38.4+8.4
Matrigel 80.316.6% 12.945.7° 6.83.7°
Laminin 80.1+8.4% 14.4+3.5° 4.9+1.8%

P < 0.05, vs. fibronectin group and collagen IV group

24 ARERRTHRREATREAER EMOCt-4 , Nanog
FEMEER SerhERAH. VAERFEALE, Matrigel
SRR R % R ARG T-41 i Oct-4,  Nanog P 1 3%
B R THE (P < 0.05), JE24 ARG 41 /2O0ct-4,
NanogPH 4 %6 7 73 0 B # = (P > 0.05), L2

*2 N4 rE4fh g sh5E 5 L ¥ Oct-4 & NanogFH 1t
R
Table 2 Proportion of Oct-4" and Nanog® cells on the four
kinds of extracellular matrixes (xts, N=6, %)

Group Oct-4" Nanog®
Fibronectin 41.6+£10.2 37.1+8.0
Collagen IV 28.5+9.7 36.0+9.3
Matrigel 83.67.7% 87.5+9.2%
Laminin 85.7+5.5% 84.9+7.2°

P < 0.05, vs. fibronectin group and collagen IV group

25 ARRRTHAREITMBARR EHEXZEHBRE
RT-PCRE S B R, Matrigel4l. EREE A H AN
Jif 1 41 Pl 73 3R IR B2 4 2 %2 fRintegrina5,  integrina6 Al
integrinB1; T4FAER AH. VR FEHAIFE S RKZ
ENIE e SEE A (N SR

Integrin a6

Integrin a5

Integrin a1

Lane 1: control group; lane 2: Matrigel group; lane 3: laminin group; lane
4: fibronectin group; lane 5: collagen group

Figure 3 Expression of integrin a5, integrin a6 and integrin 31
genes in BGO2 cells cultured on four kinds of extra-
cellular matrixes detected by RT-PCR
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