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ABSTRACT Objective: To establish a modified culture medium to improve the blastocyst formation rate and quality from the discard-
ed embryos, and find good methods to promote the number of inner cell mass (ICM) increase, adherence and growth, so as to increase the
derivation of human embryonic stem cells (human embryonic stem cell, hESC ) and build hESC bank. Methods: We collected 179 Day3
discarded embryos into the modified culture medium (G2.5 medium supplemented with 10% human serum albumin, human leukocyte in-
hibiting growth factor (hLIF), basic fibroblast growth factor (bFGF)). At Day7 separated ICM from the blastocyst and seeded on the
mouse embryonic fibroblasts (MEF) of passage 0 which have been inactivated by mitomycin C. The cells were cultured 8 to 9 days with
hESC medium and passaged every 4 to 5 days. Results: The data showed that the formation of blastocyst in the modified culture medium
was 29.1% (52/179), and the blastocyst formation rate with grate A was 11.2% (20/179). The number of ICM adherence were 50, and 20
clones appeared, finally established of 11 hESC which name were (FY-hES-11 to FY-hES-21). All of the hESC lines with common
pluripotent biological characteristic. Conclusions: Our Studies have shown that the modified culture medium can improve the blastocyst
formation rate and increase the number of the ICM. The proficiency skill of mechanical cutting method can avoid damage the ICM and
improve the rate of ICM adherence. MEF of passage 0 inactivated as feeder layer can promote cell proliferation significantly.
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Tablel RT-PCR primer sequences
Gene Primer forward 5'-3' Primer reverse5'-3'
OCT4 cttgctgecagaagtgggtegaggaa ctgcagtgtgggtttcgggca
NANOG cagaaggcctcageacctac attgttccaggtetggttgc
AFP agaacctgtcacaagetgtg gacagcaagctgaggatgte
NEURODI1 aagccatgaacgcagaggaggact agctgtccatggtaccgtaa
HBZ ctgaccaagactgagaggac atgtcgtcgatgcetcttcac
GAPDH ggagtcaacggatttggtcg tcctggaagatggtgatggg
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Fig.1 The derivation of human embryonic stem cells (A) The representative of day-3 poor quality embryos. (B) Reprsentative of day-6 blastocyst after

culturing in modified medium, arrow indicates ICM. (C) Origin morphology of hESC clone (D) Morphology of hESC colony passage by mechanical

cutting method under invert microscope. (E) AKP staining hESC
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2 (A1) SSEA-3 (B1) SSEA-4 (C1) TRA-1-60 (D1)TRA-1-81 (A-D) Hoechst33342

Fig.2 Immunostaining analysis of human embryonic stem cells with anti-SSEA-3 (green), anti-SSEA-4 (green), anti-TRA-1-60 (green), anti-TRA-1-81
(green) (A1-D1). Hoechst33342 staining for the nuclear of colonies (A)-(D).
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Fig.3 hESC gene expression (A) RT-PCR analysis the pluripotency gene 4 (A) (
B C . G
of OCT4 and NANOG expressed in FY-hES-11, 12, 16, 21 cells, using ) ®) ( ) © ( )
FY-hESCs (0)46,XX (D)46 XY,

FY-hES-1 cell as control. (B) RT-PCR analysis the differentiate genes of
AFP, HBZ, NEURODI expressed in FY-hES-11, 12, 16, 21 cells.

Fig.4 Immunohistology analysis of teratomas by H&E staining.
(A) Squamous cells (ectoderm). (B) Cartilaginous tissue (mesoderm).
(C) Glandular tissue (endoderm). Karyotype analysis of FY-hESCs by

G-banding. (C) 46, XX. (D) 46, XY.

2
Table 2 Characterization of FY-hESC lines

FY-hES 11 12 13 14 15 16 17 18 19 20 21
Passage 63 60 40 40 35 30 25 20 20 20 20
AKP + + + + + + + + + + +
SSEA-3 + + + + + + + + + + +
SSEA-4 + + + + + + + + + + +
TRA-1-60 + + + + + + + + + + +
TRA-1-81 + + + + + + + + + + +

OCT4gene
+ + + + + + + + + + +

expression

NANOG gene

+ + + + + + + + + +

expression

Normal karyotype — 46,XX 46,XY 46,XX 46,XY 46,XY 46,XY 46,XX 46,XY 46,XY 46,XY 46,XY
Teratoma + + + + + + + + + + +

+ + + + + + + + +

+

STR +
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3 11 hESC 16 STR
Table 3 16 different genetic loci short tandem repeats (STR) of hESC lines
FY-hES 11 12 13 14 15 16 17 18 19 20 21
D8S1179 11/15 14/15 11/12 11/13 12/14 12/16 13/14 11/13 14/15 10/13 13/15
D21S11 30/32 30 28/29 29/31 31.2/32.2 31.2/322 29 29/30 30/31 30/31 28/30
D7S820 10/11 11/12 8 13/14 10/11 8/10 11 9/12 12 8/11 9/11
CSF1PO 11/12 12/13 10/11 12 10/12 10 11/12 12/13 9/11 10/14 11/12
D3S1358 17/19 15/17 17/18 15/16 11/15 11/15 14/18 16/17 15/17 15 16/17
THO1 7 7/9 7/9 8/9 9 7/8 6 7/9 7 8/9.3 7/9
D13S317 8 12 8 8 8/11 8/11 8 8 10 11 10/11
D16S539 12/13 8/13 9/10 11 9/10 9/112 9 13 9 9 12/13
D2S1338 - 18/21 20/23 - 19 19/25 19/24 18/24 23 20/23 20/23
D19S433 - 13/15.2  14.2/16.2  13/14.2 12/152  14.2/15.2 14/15 14/15.2 13/14 14 14
vWA 16/18 16/17 16/17 16/19 18/19 17/19 14/16 14/16 18 14/17 14/16
TPOX 8 8/9 8 8/12 8/11 8 9/11 8 8/11 10/11 9/11
D18s51 16/17 14/15 13/16 13/15 14/15 17/19 14/16 14/17 17/18 12/14 16
Amelogenin X XY X XY XY XY X XY XY X XY
D5S818 9/11 11/12 11/12 10/11 11 7/12 11/13 10/11 7/11 10/11 11/12
FGA 22/23 22 19/24 19/24 19/24 18/23 22/25 22/24 22/23 22/24 22/24
PentaE 17/19 -- -- - - - -- -- -- - -
PentaD 9/14 -- -- - - - - -- -- -- -
3 ICM
ICM o
(hESCs)
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