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Abstract

AIM: To investigate the effect of inducing the
differentiation of definitive endoderm derived
from mouse embryonic bodies (EBs) cultured by

the hanging drop method in promoting the dif-
ferentiation of intestinal absorptive cells in vivo.

METHODS: The differentiation of definitive
endoderm during EBs formation derived from
mouse ES-E14TG2a embryonic stem cells (ESC)
and the role of Activin A in promoting its differ-
entiation were monitored by detecting its mark-
ers by RT-PCR and fluorescence-activated cell
sorting. Subsequently, the EBs with high propor-
tion of definitive endoderm were hypodermi-
cally engrafted into the back of NOD/SCID mice
to form grafts. The markers for small intestinal
absorptive cells, including SI, LPH, and Fabp2,
were detected in these grafts by quantitative RT-
PCR and immunohistochemistry.

RESULTS: The marker genes for definitive
endoderm were more highly expressed in the
5-day EBs than in other stages of EBs (Gsc: 0.9809
+0.1001 vs 0.5435 + 0.0821, 0.5525 + 0.0786, 0.2234
* 0.0425; Tm4sf2: 0.9231 + 0.1121 vs 0.0017
0.0007, 0.0176 + 0.0058, 0.6542 + 0.0742; Gpcl:
0.8639 £ 0.1098 vs 0.5882 + 0.1027, 0.7112 + 0.0956,
0.4239 + 0.0874, all P < 0.05). The percentage of
definitive endoderm cells in the 5-day EBs in-
duced with 50 ug/L Activin A (SF-A group) was
significantly higher than that in controls (all P <
0.05). SI and LPH mRNA expression in the grafts
from the SF-A group was significantly higher
than that in control groups (all P < 0.05). Immu-
nohistochemical analysis revealed that Fabp2
was expressed in some immature cells without
specific structure or adenoid structures in the
grafts from the SF-A group.

CONCLUSION: The differentiation of definitive
endoderm derived from mouse ESC could be in-
duced with 50 ng/ml Activin A in EBs cultured
by the hanging drop method. Increasing the pro-
portion of definitive endoderm in EBs promotes
the differentiation of intestinal absorptive cells
in vivo.

Key Words: Embryonic stem cells; Definitive endo-
derm; Activin A; Intestinal absorptive cells; Differ-
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QK. Differentiation of intestinal absorptive cells derived
from mouse embryonic bodies can be promoted by in-
ducing the differentiation of definitive endoderm in vivo.
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Tm4sf2 5 5'~AGA ATG CCA CAC ACC TTT CC-3' 443
Ti5: 5'=TTC GTT TCC CTT CCA CAC TC-3'
Gsc 5 5'~GCC GAG AAG TGG AAC AAG AC-3' 210
5: 5'=CAG CTA GCT CCT CGT TGC TT-3'
Gpcl 05 5'~GGT CAA TGA GAC CTG GCA CT-3' 272
ToF5: 5'~GAA GAT GGA GCC TTG ACA GC-3'
Sdc4 05 5'~GTG AGT TTT CGT GTG GCT GA-3' 342
TB5: 5'~AGG GAG ACA AGC AAA GCT GA-3'
B—actin _5: 5'~GTC CAC CTT CCA GCA GAT GT-3' 620
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NS ENOD/SCID 4 i By /N SUEF 3, TE %
HR. PCRE T IH(ER2). RHIAACHH ST
J5i%, LhB-actinf oA N2, EAESCA 1) 45 5 0y ) .
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i HEUL R B R WP = E A -d A
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Gt ALIE AT VR ST R IS ASS. 148
SEHCLE AT, TR VOR A mean + SDHT, %
BILLTT 430, BB BRI, 300 L
BRI R, P<0.05 2 BT Be 275 X
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2.1 EBs#) & i35 SF-A. SFMEBsk; 7RI R
BRI 4 L L.

2.2 Al ART-PCR&MEBs ¥ £ & A IE & # 4%
B GscfEls 3. 5. 7 d EBs &AM K
FE 435 40.54354+0.0821. 0.5525+0.0786+
0.9809+0.1001. 0.2234+0.0425( = 3); Tm4sf2
31 240.0017+0.0007. 0.0176+0.0058.
0.9231£0.1121. 0.6542+£0.0742(n = 3); Gpcl
35 2450.5882+£0.1027. 0.71124+0.0956.
0.8639+0.1098. 0.4239+0.0874(z = 3). L\ I
iR WIR, FSREBsH &8 B I 2 A5 i B K]
2 IA T 3 T AR BEEBSs[S d EBs vs
1 d EBs: ¢ = 5.852, P = 0.005(Gsc); ¢ = 14.236,
P<0.001(Tm4sf2); r = 3.176, P = 0.034(Gpcl).
5 d EBs vs 3 d EBs: ¢ = 5.830, 2 = 0.004(Gsc);
t =13.972, P<0.001(Tm4sf2); r = 1.817, P =
0.041(Gpcl). 5 d EBs vs 7 d EBs: £ = 12.065,
P<0.001(Gsc); ¢ = 3.465, P = 0.026(Tm4sf2); ¢ =
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23 5090.0235+0.0051. 0.102740.0226. 0.5899
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P<0.001; 7d EBs vs 3 d EBs: £ = 13.376, P<0.001;
7dEBsws 1 d EBs: £=3.316, P =0.029. [£2).

2.3 Activin AtTE & A IR B 540 09 42 3 4 A
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R ) 23 51 R 10.40% +2.63% . 29.10% =+
2.41%. 41.90%+4.21%. 26.70%+2.36%; SF
Hrh 75 h4.50%+1.37% 7.30%+1.84%.
17.50%+2.90%. 12.80% +3.88%; FCS41+H 4
5 48.80%+3.68%. 24.50%+3.76%. 33.40%
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HEHSRIMEBsH E 1Y A 22 L) Sl 2% s T HoAth
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=4.580, 7 =10.010; 5 d EBs vs 7 d EBs: ¢ = 5.468,
P =0.005.5d EBs: SF-A4 vs SF41: r =8.273, P
=0.001; SF-AZ4] vs FCS#1: ¢ = 2.884, P = 0.045.
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194428, 9.9+1.8, 11.8+2.0/241.7+6.8.
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3 Y s S . L R 3 Williams RL, Hilton DJ, Pease S, Willson TA, Stew-
AL, AT L3753 AE 18003 3 Activin AR art CL, Gearing DP, Wagner EF, Metcalf D, Nicola
ST 453 BoR, PAICXCRAVE N 2 RN IR E NA, Gough NM. Myeloid leukaemia inhibitory
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ES cells. Nat Biotechnol 2005; 23: 1542-1550
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