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AHFFE 2 H R R EE AU Ry SRS s S dk i (adeno-associated viral vector type 2, AAV?2)
HEFT STO /NEIERE R AEAERTE (STO mouse embryonic fibroblast ) JEFTRERIETE - {7 HAE YMNE
kO (green fluorescent protein, GFP ) EL[R K32 52 £L K] (neomycin resistant gene, Neo™) 2
STO/NEEEHE BARAERINUPE - DUSCRFE s L2 g i - SRS IR EUR - FIIF G418#ETTSTO
R i - HROEARERR L fy 400 ¢ g/ml - HERE 7 REIIFETHR 41.8 = 11.6% - FJH
AAV2 S STO /NE GRS AR - EESRE 50.9 £ 17.1% » FIFIAERESRRERIN 400
© g/ml 1) G418 SEF TR AR - #08 4 KA HARER - #IREE 70.2 £ 12.0% » Flc & AR =CHE
fusr#rik (flow cytometry ) 1T GFP KB (GFP+) #ilu B - /3B STO/GFP* /GG HE
JUABAE A MERE FI5E 93.6 £ 2.8% - HAKEREIRRNY STO/GFP iUtk » IS ZFA IR -
REMERFRRHIREIRE 2 R (WIRRE » BEURA STO/GFP#fffuik nl R FE I i . b 22 fE e - I H.
K Fs A STO/GFP* AU bk A5 S M1 GFP $RLEL K] Je Neo™ BER] » SRA AT Ko 58 B H A M) iy R A
Wt T LRI 3B % - DA neomycin fifi S8 2 (L3 G - Ro RN < BRRES et 1A (R 1
H I FH R -

BB ¢ 28 AU A AR e kDR EE TGRS AL AL - STO /NG HE R
AEAHIE -
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EE

T FALEYIR RN (embryonic stem cells, ESCs) F B A RIAMIERES) - DIRRESHE—F 45
LR R R S S AR~ HLARr S RB B S E A BR DI RERY ARSI Z M. (Evans and Kaufman,
1981; Martin, 1981; Thomson et al., 1998; Reubinoff et al., 2000 ) - FHA RN E 28814 5LEE
(pluripotency ) » [KIFLFH|FFREHIIMAC S AHAR TAZRVEE R - FIZRIEIE RSN - AHAREE R SS
B i EAE SRR IE R RDIRE - Tk AR ~ JRERE B - BRI M T S S QR E RGN
(Bjorklund and Lindvall, 2000 ) °

T ZLEN R B 2E JE R (embryonic germ cells, EGCs) Z#EMEFE R » BRT /IR
G389/ N B A KRR R TR AR S - B A BE P LR A (feeder layer cells ) JEFTILEGEE - fFRyfitss
Jig i MR 1 e R B S M AR R IR B R - RS ERES ER R TR R A AR R F YRS
Hip BRI R BN (cell-contact mediated ) HYREHI - AR MEERHINIAY A 23R TE
(Laslett et al., 2003 ) = ' F {28 g MR R w085 B5 220/ N G B ABHERINE (primary mouse embry-
onic fibroblasts, PMEFs ) » #Xifii PMEFs {23t H /N B 5 » 43 BEHAS T Ry B0 HAB AR BE
R > BAERE AR AR rh e B A R e I 42 RYRE ) (Park er al., 2003 ) » [RIfL > TEFFEETEA
$H ~ /NEEEFE R EGCs 1 ESCs HYRSE » #RICHIRRILAY STO /NE RIS B BHERTNE (STO M) 1Fky
HEER N < AUE © STO MMEGRITAE H SIM R/ N e HE GHBAERTNE - STO A 6-thiogua-
nine B ouabain LGP » HEHAHPRT (hypoxanthine-guanine phosphoribosyl transferase ) Bl HAT
(hypoxanthine, aminoperin, and thymidine ) HAGRUEME - $H 8% 7E R 5% 22 W G 983 1 i
(teratocarcinoma cells ) ~ il &¥8#Hlid (hybridomas ) ~ ESCs Eil EGCs (Martin and Evans, 1975; Mar-
tin et al., 1977; Shim et al., 1997; Chen et al., 1999; Shamblott et al., 2001; Talbot et al., 2002 ) - F} 22
LRI e vkiE (two-dimensional electrophoresis ) BB EEFE (mass spectrometry ) Ffli7 @ #f5Es
STO il < Ml 5% ey 3 B e E: (proteomics ) » £ Lim and Bodnar (2002) HYBFFEAEHR » %
B STO MM LAYET 2 (conditioned medium ) H > 4 136 BRI EH'E 1 - A2
R A 5 ~ SPGB SN S PE ] 5 1T Shi er al. (2005) ZR1ERE STO AL
HYRSER R - A MRS MEE ~ BB B 15 I3 I - Hr FEE20 8

R HERE ~ AR EMEPERE R EZEA S (Amano er al., 2006 ) -

RIS (it 2 g I S R e M B % 1 i B - AKEABR HIRERE Fh S MIF S XA o $RA » V2841
PEFRREGE1E (green fluorescent protein, GFP ) JLIK K R M 52 5K (Neo) & STO/GFP* #fi
JitR - DUHCR R AR IR B e BR 1 - ST RICRIT 52 A S NG P i o (L 28 Jg Y -

MEHERTT A

L. STO i,z B2 B

STO MR 5 i TEWFFERT R R OARSE 60003 ZAlifikk (ATCC CRL-1503, USA) - k%
2 2RI’ FyDulbecco's modified eagle medium ( DMEM, high glucose and no pyruvate, Invitrogen,
Grand Island, NY, USA ) ¥Rn4.5 g/L 2 %E%if# ( Sigma-Aldrich, St. Louis, MO, USA ) Eil 10% &4~
% (fetal bovine serum, FBS, Invitrogen ) » 553264 ks 37°C ~ 5% CO, DURAHBRERIE 95% » AT R
BRI B3R - MU B R e BRET RIRES - FLUBIA IR E A (phosphate buffered saline, PBS,
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Sigma-Aldrich ) PEIFSHINE 1 2 2 Xf& > INA 0.25% B4 -0.02 mM EDTA (trypsin- EDTA,
Invitrogen ) ¥5¥& > HEHRERAEATEMINEEE - 7 37°C NE 3 2 5 408 » BT AN B BE
GBS > FELUFT AR BRI TR - A0LL 400 X g Bl 5 /B ABRIRIF IR, » FTEHI I
1 X 10° fiil /ml #ETTHEFCRS 2 -

II. STO it G418 525k b#

STO #fifu¥ G418 sulfate (G418, InvivoGen, San Diego, CA, USA ) ZIif3Z ikl - (RN
InvivoGen £352 BEHELT » A Faltz STO #lfuss 29& 43 BIEs i 100 ~ 200 ~ 400 ~ 800 1 1000 w
g/ml {Y G418 » HEFT R 7 KEF8 525l « BRI RERE 2 RIEHET BIKIGHER G418 LR -
ARG 5 1 ~ 3 ~ 5 Bl 7 REISZHIANRE 8t » FO8REIE SR » DIPREFIH G418 i STO
s A 30 o o PO -

IIL. STO ifffififd i i Bl i 88 3 B

FREEFRZIA Nicklin er al. (2001) Fige Jiik > DS — RUNR S CEPE R &kas  (Adeno-associ-
ated viral vector, AAV2) JEfT STO Ml 2 BLGEARE - BAITEATT © ¥ STO ML 2 AE 24 1L
MR EE g eh - RSSO E I E #OE LK (GFP reporter gene ) FC#TflsRIM 32 55K (Neo™) &
pLEGFP-N1 #;f#% ( Clontech 632343, Palo Alto, CA, USA ) Bil AAV2 Jtk%3% » DIMEST STO HilfZ i
Gy o JERTEREG 48 /NRFR » AREIGY STO MM FoltEs 28 /4 NAETTHEER - W BT BRI rh N i
IR G418 METTHfE - AR rhighy 2 RECHTET K - HAVEMA—X - iR e
BUNBISH GFP BDEREY - DIEHEHYSER « Mgk STO MIlEREAC BT - #EAREL G418
3 DIEIHES GFP KLz STO #ffe#s - P& AM=(HENEE (Cytometer, FACSVantage SE,
BD Biosciences, USA) 4 ifffiiit 2Bl GFP .2 STO #ifffd - DUNGEARERCE -

IV. .2 STO Ml HE SRS

AGRES P I FEIR R - Jo0R0T AR B el B A — SR 2R PO HERRFRY M215-3HfItk - FEIE
ERAIEA S S S 2R Chen er al. (1991, 1999) 2 J7ik - K47 GFP B Neo KE[K.Z STO
il - KLU A -C (mitomycin-C, Sigma-Aldrich) ZKiR{LEEER AR IR - MRS
[ RS 2% (ES-cell culture medium, ESM ) 1 » DUEFTERE < SE eI iE S 0% kb -

ESM Z i DMEM #4101 1 mM L-glutamine ( Sigma-Aldrich, St. Louis, MO, USA), 0.1 mM
B -2-mercaptoethanol ( Sigma-Aldrich ) ~ 10 mM MEM non-essential amino acids ( Sigma-Aldrich) ~
0.03 mM adenosine ( Sigma-Aldrich) ~ 0.03 mM guanosine (Sigma-Aldrich ) ~ 0.03 mM cytidine ( Sigma-
Aldrich ) ~ 0.03 mM uridine ( Sigma-Aldrich )~ 0.01 mM thymidine ( Sigma-Aldrich) ~ antibiotics (50
units/ml penicillin G and 50 ¢ g/ml streptomycin sulfate, Invitrogen ) Eil16% FBS - #84M55 28 fE i
49 H GFP Bl Neo' 2 STO i) &5 15 il SCR IR Er i R o (L R AURE -

FE SR EBAEY &

L. STO #HEE G418 2 5Z7dka
G418 Z1%H Micromonospora rhodorangea it FE2EIZE LR (aminoglycoside ) $ifd:3% » fFH:
(KIS ~ BERIGIER ~ HiPkamE DU AR B e b i o FHVE DU fge - 0358 transposon TnS Kk
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RIS R R LR S A R 3%+ FELER 80S KX WEREATE polypeptide (HGHE TR FHAY IR BE (elongation
step ) » FEEITHIH AL AT B ELAZATMAY B 1 B R /E ] (translation ) » SETSHINA: B2 E1HI%] (Bar-
Nun et al., 1983 ) « [RIth G418 F MG - FIEREANTE Neor LRI BIGL R - DIbE
FHE gy LBl o g Davies and Jimenez (1980) ZiE&HE InvivoGen YLt 2 5K - #FE
HETT R 7 Kt 5258 » AR 7 RBIGEHINAIRE  SMLEAIE  EAAIGERENE 50% &
R Ry OB IR o AGAEELL 100 ~ 200 ~ 400 ~ 800 i 1000 1 g/ml ) G418 FRINFAEG TR - HET TRy
7 KiifsZifbetk - #8142 STO AMIEBEE Rk D G418 YRR - 72 2 i fhs J& i Achie BELAH RSy
SERSVERGEERIRE FRyEME o [FIRE - BRI h R B SRR RO e (B 1) - #EAMNEEEE T R

Day 1 Day 3 Day 5 Day 7

G418
100 pg/ml
G418
200 pg/ml
G418
400 pg/ml
G418
800 ng/ml
G418
1000 pg/ml

L B IR AR 2 G418 #P/ NG BERARAE I (STO) MM REIRIRE 252 - B hE
TR GA LSRRG - /N B e A e 7 4 s R g BRI S B M R UG b
HEG s BT 2 R e -

Fig. 1. The effects of different concentration of G418 in culture medium on the proliferation and morphology

of STO mouse embryonic fibroblast. The level of cell shrinking, membrane damage, and detachment of

STO cells were increased along with the increment of G418 concentration in the culture medium.
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K > B STO MEELIL 1.0 £ 0.0% MYSELHR - ARIMAEREELAHZNN 100 ~ 200 ~ 400 ~ 800 i
1000 1 g/ml R[EIFERES G418 B » H STO Hilffid2 ZETRHISI Ik 12.9 & 0.8% ~ 21.9 & 3.5% ~ 41.
8 &= 11.6% ~ 85.6 &= 19.6% il 88.9 & 18.5% (# 1) - FEFHUREILE (800 Bl 1000 ¢ g/ml) 1y
GA18 [KII A Z 1 STO Ml - 3 Rl 2 7575 Neo SERLZ STO Ml AR 32 S A 2 ifsE
MEHREE (100 B2 200 ¢ g/ml) FRIREEZCRAE - ARG BRERIE - KL - fEREIH
il SRR IS Y GA18 URIIEEE Ry 400 1 g/ml FyfifiiSe & e idifhe s -

II. 775 GFP Hi Neo' JL[&:2 STO HHfufE

TR T GYE (virus-mediated transfection ) & RIS RIEGE /i ke — » HFBE AR REHL
TR SR B (retroviral vector ) (Robertson et al., 1986 ) ~ i Zidklis (adenoviral vector )
( Smith-Arica et al., 2003 ) (4B EEkie (lentiviral vector ) (Pfeifer et al., 2002 ) » K| s =555 5
& [fINEEMEET (epigenetic modification ) &AL HY ELRIER BT RIL (Chan er al., 1998) - [fij
Hi R e S AR G2 (highly immunogenic ) SEfSGURAYELRIRBIANEIRE (Yangeral., 1994) »
KRS A BRI ALY A SR H R AR i (Wolfgang et al., 2001) » [KILEYHE RE(EBEN S
s (adeno-associated viral vector, AAV ) Py fBGsR ~ UM » L2 BB &R (tropism
modification ) (Nicklin et al., 2001 ) » i FLEN AT 731 R IR 2 e i ak i o AAV {riE
YU L AR 19 S (i 2 52 (% (Kotin ef al., 1990 5 Samulski e al., 1991) > $ 4
A AFER R IE R 2 i ki (Xie et al., 2002 ; Manno et al., 2003) - AAV HAG ZFE AR [E] A9 L7 Y
(serotype ) 41 AAV2 ~ AAV4 Bl AAV5 %5 (Davidson et al., 2000 ) » H1 AAV2 ELAG R Ky

1. /NERREGEAE IS RN A FIRE . G418 BRER RIS R L RRAIFE LR
Table 1. The mortality (%) of STO mouse embryonic fibroblast after 7 days of selection culture in medium

containing different concentration of G418

Mortality (%) after G418 treatment

Items
Day 1 Day 3 Day 5 Day 7

Control 0 0 1.0£0.0° 1.0+ 0.0
G418 100 pg/ml 0 51+0.1 123+£0.6 12.9£0.8
G418 200 pg/ml 0 9.7+0.3 15319 21935
G418 400 pg/ml 0 10.0£0.1 225+49 41.8+11.6
G418 800 pg/ml 46+0.2 195+ 1.0 455+10.1 85.6£19.6
G418 1000 pg/ml 89+1.2 32.6£43 529+ 129 88.9+18.5

“Mean + SD, n=5.
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HEREAZ: A E » HETESE N ASEERE 7 IRIEHE . (Moss et al., 2004 5 Maheshri et al., 2006 ) -
AGAEF]H AAV2 SAgEYL STO Hif - AL 48 /NEFR A S OCEARSEE MEIZE > FiRHURAS YR
FHIRER 2 STO MMEAYELSR (RIIEIESR) £y 50.9 = 17.1% 4k FltFREEFTTS G418 i
IR (400 1 g/ml) FEFTHL neomycin Z fifiE o AR EHEEETIEEE — M2 STO Ml » wJ5RH1 GFP 1y
RS 66.6 £ 19.3% > AR BV - 4 70.2 £ 12.0% 1Y STO HIME A5 GFP - LLEEH
AR AR A S HETT GFP RIS MMM 73 BlE AT 8 - AR REL GFP /Y STO #iffd: Fefil i
93.6 &= 2.8% ([ 2) o KIAWFFEATHEEIWIEAA STO Ml Neor Z SMEMERLR - w] HEFH AR
Pl neomycin FEAYIRNE > $155 UR HAMY A PR IR T R RETE SR B - mICR (Rt T i 8
Brig it g kiR -

GFP

STO/GFP”*
P1(50.9 £ 17.1%)

STO/GFP"*
P2 (66.6 £ 19.3%)

STO/GFP”*
P4 (70.2 £ 12.0%)

After sorting
(93.6 £2.8%)

2. DI RUBR R AR RS (AAV2) BEIRY NERISEGEAENE (STO) REPTHTRRAR
A A g i A S AR AR D LK B 52 % - DL AAV2 s - STO Mg KBk L E N
(STO/GFP*) HYLEHIEs 50.9 £ 17.1% ° £¢ G418 itk - STO/GFP RIELLLHI 73 HI K2 2 #EAQ
Z 66.6 = 19.3% Bl 4 {82 70.2 + 12.0% » i A% © STO/GFP+ £H LLAIHE
FHAE93.6 +2.8% -

Fig. 2. The expression of GFP in STO mouse emberyonic fibroblast transfected with adeno-associated viral
vector type 2 (AAV2) after G418 selection and flowcytometry sorting, 50.9 + 17.1% of
transfected STO cells expressed GFP. Following with the G418-selection and flowcytometry
sorting, the proportion of GFP-expressing STO cells ( STO/GFP*) was promoted to 66.6 = 19.
3% (passage 2),70.2 = 12.0% (passage 4) and 93.6 = 2.8% (after sorting ), respectively.
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I #i4e%.2 STO Mt ERFR I M A

AR HEAT GFP Bil Neo' K4[K].Z STO HMillf - #ERRAMGE -C Kim{btk - MERFEIMEMINE . P
i - AR R < SRR AR SRR ML BURE (18 3) - BEURTLARAY STO Ml vl DATE Ry
FE TR IR I (L 2R R i

Phase GFP

3. ROER IR AR EOLEA'E (GFP) BRI SZ ARl (Neor) /Nl He st REAEFF
SRR A REUR /M EARTE -
Fig. 3. The STO mouse embryonic fibroblast transfected with GFP and Neo' genes can support the

proliferation and undifferentiation of porcine embryonic stem cells.
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Abstract

The purpose of this study was to establish a mouse embryonic fibroblast cell line carrying green fluorescent
protein ( GFP) and neomycin resistant (Neo") genes. Murine embryonic fibroblasts from STO cell line were
transfected with adeno-associated viral vector type 2 (AAV2) followed by being cultured in G418 selection
medium. The results showed that the optimal concentration of G418 selection was 400 £ g/ml and its mortal-
ity was 41.8 = 11.6% after 7 d of selection. The transfection rate of STO cells transfected with AAV2 was 50.
9 + 17.1%, as determined by GFP expression. Following the selection with G418-containing medium (400 g
g/ml) and flowcytometry sorting, the proportion of GFP-expressing STO cells was promoted to 70.2 £ 12.
0% and 93.6 £ 2.8%, respectively. The transfected STO/GFP* cell line could support the maintenance of
undifferentiated porcine embryonic stem cells. This STO/GFP* cell line which carried Neo® gene might provide
for a valuable source of feeder layer for the cultivation and selection of transgenic ES cells, which were

transfected with Neo' gene as a selection marker.

Key words: adeno-associated viral vector type 2, green fluorescent protein, neomycin resistant gene, mouse

embryonic fibroblasts.
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