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Isolation, cultivation, and identification of embryonic stem cells of rhesus monkey
MA Lan, ZHENG Ping, JI Wei-zhi (Graduate School, Chinese Academy of Sciences Beijing 100871, China)

Abstract: Objective To isolate and identify embryonic stem (ES) cells of thesus monkey from mature blasto-
cysts culured in vitro. Methods Rhesus monkey blastocysis were obtained after in vifro maturation of oocytes, fer-
tilization and maturation of early embryos. After the blastocysts were hatched naturally from the zone pellucida, the
inner cell mass (ICM) was dislodged from blastocysts using the sealed end of a firely drawn Pasteur pipette and co-
cultured with the feeder cells. The ICM, resembling embiyonic stem cell colony, was isolated, cultured, and identi-
fied. Results A total of 92 normal GV oocytes were obtained from 4 FSH-prime rhesus monkeys. Six blastocysts
with high quality were selected from 22 oocytes after culture in HECM-10 medium. One of the rhesus monkey ES cell
lines, i.e. RS5 cell line, was finally isolated from 3 of the inner cell mass isolated from the 6 blastocysts. The RS5
cells presented a high nucleus /cytoplasm ratio, prominent nucleoli, and flatter colonies with individual and distinct
cells. After successive passages for 5 months passage, the RS5 cells remained a normal karyotype, i.e. 42 of chro-
mosomes and alkaline phosphatase (AP) positive, which meant the RS5 ES cell colony remained undifferentiated.
Afier high density culture for a longer time, the FS cell could differentiate into multi-types of cells. Conclusion
The RS5 cell line has the ability to self-renew and potential to differentiate. Thus, RS5 cell line belongs to embiyonic

stem cells.
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Tab 1 Invito maturation, fertilization, and embryo development of
oocytes cultured in four media (%, x+s)
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1 N GV () B 2 40X 100
Fig1 GV oocytes which appeared normal and were enclosed by at least two layers of tightly condensed

cunulws cells  (Inverted microscopeX 100)

2 (8] & 2 42X 200
Fig 2 In vitro maturation of emb ryos blastocyst with the zona pellucida (Inverted microscopex 200)
3 . (8] 2 42X 100)

Fig3 In vito maturation of embryos hatched blastocyst  (Inverted microscopeX 100)
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s RS5 ES 1 C ©
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Fig4 The ICM which resembled ES colony (Inverted microscopeX 100)
5 RS (5] B 2 #42< 100)
Fig5 The morphology of RS5 ES colony (Inverted microscopeX 100)
6 1 RS5 (8] & 2 42X 100)

Fig 6 The RS5 ES colony after 1 week of culture (Inverted microscopexX 100)

2.3 RS5 @i AR % & . .
5 RS5 . 2.5 RS5 i %8k Mo Ady A o A
. RS5 PMEFs .
R 42 , 2 , 32~
2.4 JEJETFmBa R o AR M- BRI BEER B E A K 3 ,

’

21994016 China Acadeiz Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



15

1349

RS5 ,
SCID

SCID
SCID

ES

, BAIB ke
PMEFs

2

PMEFs. BALB ke
, BALB ke

PMEFs ES

ES [11~12

LIF ES

ES

PMEFs

ES PMEFs

RS5

2

(PMEFs) ES

RS366. 4

b

ES
(LIF)
El

Thomson

ES

. PMEFs

PMEFs

ES
ICM ES
3500 rad V-
s ES
PMEFs

ES

o

o

PMEFs 13 min

(Pronase) (IC-
Ms) , ICMs .
ICMs ,
s ICMs,

RS2
y ICM s . ,
RS2  RS3.RS4.RS6 )
, ICMs
. ) ICMs

[1] Evans M J, Kaufman M H. Egablishment in culture of pluripotential cells
from mouse embryod J] . Nature, 1981, 292(5819). 154— 156.

[2] Marin G R. Isolation of a pluripotent cell line from early mouse embryos
cultured in medium conditioned by teratocarcinoma stem celly J| . Proc Natl
Acad Sci USA, 1981, 78(12): 7634—7638.

[3] Thomson J A, Kalishman J, Golos T G, et al. Isolation of a primate em-
bryonic stem cell lind J] . Proc Natl Acad Sci USA, 195, 92(17). 7844
— 7848,

[4 Thomson J A, Kalishman J, Golos T G, ef al. Pluripotent cell lines de-
rived from common mamoset (Callithrix jacchus) blastocysts J] . Biol Re-
prods 1996, 55(2): 254—259.

[5] Thomson ] A, likovitz-Elor J, Shapiro S S, ef al. Embryonic sem cell
lines derived from human blastocyss[ J] . Science, 1998, 282 (5391).
1145— 1147.

[6] Shamblott M J, Axelman J, Wang S, ef a/. Derivation of pluripotent sem
celk from cultured human primordial germ cells[ J] . Proc Natl Acad Sci
USA, 1998 95(23). 13726— 13731.

[7] Prelle K, Vassiliev I M, Vasslieva S G, et al. Egablishment of pluripo-
tent cell lines from vertebrate speciespresent status and future prospects
[J] . Cells Tisues Organs, 199, 165(3-4). 220— 236.

[8] Rathjen P D, LakeJ, Whyatt LM, ef al. Properties and uses of anbryonic
stem cells: progpects for application to human hiology and gene therapy[ J] .
Reprod Fertil Devs 1998, 10(1). 31— 47.

[9] Hebede-Bors E. Isolation and uses of human sem celly J] . Gynakol Ge-
burtshilfliche Rundsch, 1999, 39(4). 213—216

[10] Thomson J As Odorico J S. Human embryonic stem cell and enbryonic
gem cell lineq J] . Trends Biotechnol, 2000 18(2). 53— 57.

[11] Williams R L Hikon D J, Pease S, et al. Myebid leukaemia inhibitory
factor maintains the developmental potential of emhryonic stem cells] J] .
Nature 1988 336(6200): 684—687.

[12] Zandd¢ra P W, Le HV, Daley G Q, ef al. Leukemia inhibitory factor
(LIF) concentraton modulates embryonic sem cell self-renewal and diff er-
entiation independently of proliferation] J] . Biotechnol Bioeng, 2000 69
(6): 607— 617.

(fm#% B E )



