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Germ-line Competent Chimeric Mice Derived from
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DUAN Biac, SHAO Hua™ , WEI Zhu-ying, WANG Feng-wu, BOU Sher-gan

{ The Key Laboratory for Mammalian Reproductive Bislogy and Bistechnology , Ministry of Education ,
Inner Mongolia Universivy , Huhhor 010021, China )

Abstract: Generation of germline chimera is the key step in ES cell-mediated transgenesis, whereas the production of
chimera, especially germline competent, is the only way to prove whether such potency is maintained. In this experiment,
an established ES cell line expressing strong green fluorescence was used to produce chimera mice. After cell passage, ES
cells were microinjected into KM’ s blastocysts. Nine EGFP-expressing chimeric mice were produced including eight male
and one female. They developed into healthy adults. Results of a flow cytometry test showed the existence of GFP in sever-
al mice tissues: heart ( 77.96 + 15.78 1%, spleen ( 84.06 + 3.60 )% , kidney ( 42.49+ 19.79 )% and marrow ( 52.02 +
18.78 )% . The ES cell line proved to be important for the germ-line in contributing to the coat-color analysis of offspring
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(F1), produced by the cross between a female KM mouse and a male chimeric mouse.
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EGFP ( enhanced green fluorescent protein ) ¥%
FEEVNR (kA CSTBL/6T) M A M 5t R E
P Fch . BI/NEHASE REEREIER SR
AW EFERM AR P AR/NREDY 8 /R
AL,
1.2 KI5 R AL RS

B LA RIS SR . SR DMEM + 10%
FRERG R ITE ( K13 TBD )+ 1% Penicillin-Strepto-
mycin ¢ Invitrogen Jo ES 4 MU5E 7% 240 il: DMEM
{High Glucose, Invitrogen ), 0.29 mg/ml. 52 B
(Invitrogen J, 0.1 mmol /T 3F 267 F R ( Invitro-
gen ), 7.8 mg/L B-FdE ZBF ( SIGMA ), 0.11 mg/mL
P4 Bl B2 4 { Invitrogen ), 1% Penicillin-Streptomycin
(Invitrogen ), 15% RRFILTE (Hyclone 3, 1000 units/
mL Leukemia inhibitory factor { LIF, Chemicon )> B¢
KSOM 1 M2 $5 7 i B A RY 25 2 29 W 8 B A fnoe
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BEl1 ES#MREMAESTRE x 100

Fig. 1 Process of blastocyst cavity microinjection of ES cells x 100
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RERERER, £FEF 133, HF 9 AANER
meEPR (E1)
2.3 BEREWER
o HAEame/ M, EPSE®Re. TERS
fREme/ IR REsS, 22 (£2, B3k,
2.4 HEFEHRE

El2 EGFP-ES#HfRF[ER S
Fig. 2 Cloning morphology of EGFP-ES cells
A, HEEMET ECFP-ES AIRERS { Muphology of EGFPES cells }x 200;
B. EGFP-ES ST RES L @M T B H SR { Morphology of EGFP-ES cells expressing GFP under UV ) 200
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Tab. 1 Establishment { Production } of chimeric mice using EGFP-expressing ES cells

BEEEY BEEEH EFRETEY s R Lol ech
Number of transferred Number of pseudo Number of recipients Number of live Rates of live Number of
embry o pregnant recipients with live pups pups pups chimeras

84 g 5 13 62.5% 9

*2 BATDIRNESRSBRSEIT

Tab. 2 Statistics of skin-color expression of chimeras (R
A RIE# S fRE #5 B
ng‘h—de‘gree Medlrjlm—t‘legree Lm‘»*—defgree oAl
chimerizm chimerizm chimerizm
HEFRE B Female 0 1 0 1 g
Number of chimera BE Male 5 1 2 8

& ESelaie i e
RE P RMECRERESR
Fig. 3 Classification of coat color in chimeric mice
4: BEHENE {EAEERRNELTE }H High-degree chimeric mouse, coat color is basically black or gray J);
B: FE#E/MR (- TREFTESS A }H{ Medium-degree chimeric mouse, between high-degree and low-degree chimeric mouse };
C: BESESME (BALE M B KA }{ Low-degree chimeric mouse, coat color has a slice of black or gray Jo

B S AEAERERENEEIRINS SR AREHAERT —ErE2AanER, HAMER
RUMRRR, FREAEFT 33, HFE4HSr LERMRHE (R3)
AHE S AHEBERE (RAGS, H4) A543 2.5 RAMARET

B4 mR&Es/NREEASEFREA

Fig. 4 Two groups of offspring born from mating between male chimera and female KM mouse
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Tab. 3 Results of different mating between male chimera and female mouse
MCI + FK M2+ FK M3 + FK MC4 + FK M5 + FK
ZEER Results 4G+ 2B+2BG+SW{13} 3G+ SBG+SW(13) Fiaft Flaft 17w

MC: #SHEE { Male chimeral; FK: EHEEM { Female KM mouse s G: KB { Gray ;i B: BE {Black )i BG: BIRA { Black and gray J;
W: HE { White L

R AEEREDRM I APERE IR B EBLNREESHE 77.96% ., 84.06%,
G, BB, B, BREAER T RMEER, HETH 42,490/ 52.02% (F 4 ). HAMRLENHEH
ApEmEN, S2E/x EGFP-ES BEELC. B, FTHEHUHES R
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Bs WAMMASEEY ECFP-ES MRERGAA FHkRk & RE
Fig. § Four chimeric organs { heart, spleen. kidney and marrow )} were examined by FACS analysis
A, BLFRN R0 B4R 4R B B4 S AR 45 19 { KM mouse heart was examined by FACS analysis }; A1-A3. 8-S/ [ AE4E < WA 737 o4, S0 R 45 12
{ Three chimeric hearts were examined by FACS analysis, respectively 3 B. B FH/NE IR R0 AR AR S AR Ak { KM mouse spleen was examined
by FACS analysis 3 B1-B3. 8i-5/h B4 R B AT FE LI AR 38 { Three chimeric spleens were examined by FACS analysis, respectivelj«f}; C.BE
AR R R A B A P S B ST 3 { KM mouse kidney was examined by FACS analysis }; C1-C3. #1-5/hRIFHEMAATF MRS L { Three
chimeric kidneys were examined by FACS analysis, respectively s D. BH/ME BHEAFMEBIIFR MG E { KM mouse marrow was examined by
FACS analysis }; DI-D3. #i-8/NEBHRARMRMAFMED E { Three chimeric mice marrow were examined by FACS analysis, respectively Jo
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Tab. 4 Contribution of EGFP-ES cells in chimeric offsprings { Mean + SE )
7 Sample o[> Heart B# Spleen B Kidney B8 Marrow
AR T Chimera 1 0368 7062 60.03 36.13
HE M2 Chimera 2 46.39 81.38 2.00 30.50
Hfr .3 Chimera 3 93.30 91.18 64.45 80.43
SEXI{E Average 77.96 £ 15.78 84.06 £3.60 42.49 1 1979 52.02+18.78
3 i AR, SERER BOFP-ES AL, I 5.

Har, FBE “VEmrmE” famid, i
FRT AR B AT O Sl AR A R Y A s e
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AL AT LU LA 2R e A B AR, 38
MO R AR F KT DL E WA B IS i
ES AR B9 2tk 72 (Shen et al, 2003; Yang &
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