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HE X RERE T 4@ el (rat embryonic stem cells, tESCs) & 2 F 4% 4 #F 70475 4k FAR & M 4K
XA RR 0945 50, B4 & 5 & & (red fluorescent protein, RFP)#& 4 #44& pEF 1alpha-
DsRed-Express2-F A K ZAEIE T 20/t , thE TR 4 £ 4504 T X AR T et ok bk a Rk
HMEF T E, R RAERE LN, ERAREBRE L LML KRBT @G, 8 Bt st
BB 6. RT-PCR. RJERAS G575k, w8 L3168 XK SEIET @it o) T miesh i, 4545
A Fe A K QARG T et T mieds ey Frn ., R R BT, 8L 54 AHA-130, THRFR
69 K B FE T e fo s 4 30 (39.63£1.75)%. #3EH G, R AL &R AR AR AL T aittg
PR B R Btk RAB A AL, H b, RT-PCRA LA KA ELEREKN, Mt LA 5 X RAEBT
mite) T e s AT E AR R A ARBNNE ZR ., ARTEAY, BHEFEFABTUAER
PR K SRS T e dF b e 54t T A 2ob st Lt AT A R4 P A B ARER TR AMENET 4|
JRANE-Ni kL N

KR KRG T4, 20500 B S T41 R 2 nethbr G AR

Preliminary Study on Nucleofection of Rat Embryonic Stem Cells

Wu Zhaoqiang, Zhao Lihua, Zhang Manling, Jin Yong, Nie Xiaowei, Hou Daorong, Yang Ning, Chen Yuan, Li Rongfeng*
(Key Laboratory of Xenotransplantation of Jiangsu Province, Nanjing Medical University, Nanjing 210029, China)

Abstract The study of gene transduction on rat embryonic stem cells (rESCs) has been explored
continually. In our study, in order to detect the optimized program for gene transduction, the reporter red
fluorescent protein (RFP) gene was transfected into rESCs with different nucleofection programs. The proportion
of cells with red fluorescent and the dead cells after transfection were compared among different programs. Then,
the best program was selected and used to transfect rESCs. Alkaline phosphatase (AP) staining, RT-PCR and
immunostaining were performed to compare the characters of rESCs before and after nucleofection. The results
showed that the A-13 was the best program for rESCs transfection and its efficiency reached (39.63+£1.75)%. The
AP staining of rESCs was still positive after nucleofection, and the expression and immunostaining of ESC marker
genes (RT-PCR and immunostaining) were not changed by the nucleofection process. Therefore, the rESCs could
be effectively transducted with the nucleofection program A-13 and their morphology and pluripotency characters
were maintained. Nucleofection was an effective method for gene transduction of rESCs.
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JEJET-41 i (embryonic stem cells, ESCs) & —2&
SRUE TR 3 P 41 o [0 (inner cell mass, ICM)FF) H A
H 3SR 2 ) I BE R A . T X R AN R
g BRI T I BEAEMA MG T A LT B A 2R 2 Y
M, Prilerert) iz T R R E . AR D)
RE 2GR R RN R A B 2 A E ST s B A S I 3
KRR Y, KB TR Ry
AT R P AR AU, B B AR 1504E AP . AHEL T
ANER, R AE BTGS2 R S SR R AL 5
T TSR B 1 AR, 1 HAE O LA RIS RGO
SRR T 7 A AN e MR E T ™. SR,
K BUPR G T 40 R — B R o, X FHAS T
KSR ERE R N 5 R B, HR
20084, Buehr% VI LisE FIA S VR FOE & SRR
SURIG T4 2, ARG T 40 e R st 1 05 —
Fiftor BEE SEIR A . A, BEAE AT TRER BV SiG
T MHTTIRN, HCHEZE D N TRRIE . #
ARG ORI S F F A  VAERIF T AR o

21 {65¢ 8 [ (red fluorescent protein, RFP) & —
T BAT 9 hR iR TR S 1, B IR AR BRI
T4 ML A, A3 T AERIE S s R OR BT 40 B A
BRI AR, I H oA R BT 40 i 1) B RS A f it
AR BRI Ry o B HAT A 1k, A B AR M B
JVRJiE2 T 40 B A v R B 2000 9 't ol 1 BE R AR S
T, K BUVR I T4 ) 5 DRV A s Dy 5 75 7 5 W)
H AT 20 M AUk g S St HOAT, BRI
5T A i 5L DR G () J LR T 005 - Ml DA J ey 2
HL o LA AR NI i 2 e R U KT, i TR o
A ik () DR e AR AR L 2 L i
O HE T A e UV TR R BRI T IX AR T VAN Tz s
o ORI 5 5e Gk e Ge R iR 140 i g A5 3L 4f
PR PRI e b 30 0T B B0 N AT SRAEAEAR 22 A
AR ER i FLAS S E AR 0 5 56 BA I 454 5
HATAH 2 K, MR B T T N T
34, d TR UG T 40 Mg Ak T8 R ORAS
T A A A A A0 Pk A T BE DR e B — T T4 i e
LA 2 — U)X gk — 2D n 1 oK BV iR T4
I R A6 o P A

e T DL e T VAR VR G T A0 i Ak RLE A T
THIAFAE R 1) R, A S B0 SR FH A0 R A B B3RO0 R
BV I T 4 B R4 R DR e ey T R AP 9 . A e
PR LA [E Amaxa A w9 i 7 FLAL YL HOR i 21

TR — R g iR . AR e 7 FLA% e
IS TS H (ORI . FFURT H 2 LA ) 45, fi
JH3E I F AN [RI S 7R 4 i 1) 2 ik G F LA 4 R AL
A 3G, ELRERAMNEIE Nl A%, TR IR T g
b B v 2 LI R Al BT %, ki
993 R e e AR PO AHIF R A e el AR K
G T A AT 41 (0 58 e iR R IR AR e e,
AN A B e 2% A (R 3 e e, DAY 4R K BT i
T s A e e 5. A, AE R St
Y Z% A G X SR SIG T4 M J5 , R0 i 2 Tl g
4. RT-PCR. st Y055 77, R Hrix i
YR ASH R BUERG 40 09 T 40 MR R R e . A
PSR T N AR % e R AT K SRV IG T 41 g
SEPREE G AT, DA K ROV G 140 e /e 4n
PR ST RN S b B il 8 Ak P 7 ) B4 5 i

1 #MR5RH*%
L1 #RREZME

S0 I DA il Z K BV G 140 10 & A BHAE ST
GI(P ERRE B s 5T BT 2084 . pEF 1alpha-DsRed-
Express2 Vectord H K% 5 424/~ F]; EndoFree Maxi
Plasmid Kithy B RIRAEMLRHAT LA 7], DMEM,
DMEM/F12. Neurobasal medium. N2 medium. B27
medium. Phosphate-buffered saline(PBS). [l 1
Wiy 75 BHEHE R0 H 2 [ GIBCOZA #l; Insulinl [
Roche A #l; L-Y & k% . 2-353L 4. Albumin from
bovine serum(BSA). Gelatin. DMSO. PD0325901,
CHIR9902131% H Sigma A w5 B4 fil (1 sl Bl -1
It F Millipore A w]; I I35 H Hyclone 2 ) ; 22 5445
Z2CIl 5 Wako s w]; Taq Master MixJi) H Vazyme/A 7] .

COL15 77468 H Thermo 23 vl A6 AU BT 0
Tl H Olympus 2y 7] ; PCRAXUIE H ABIAF] ; 9865
I H H A Nikon 28 7 %4 GAW ) H AmaxaZy 7 .
1.2 7%
1.2.1 pEFlalpha-DsRed-Express2 Vector/it 1 #4932 B
Hd &2 25410, % pEF lalpha-DsRed-Express2
Vector T 55 552 25 40 Hl 3% 1: 1001 LL Bl 32 R A e
VK30 min, 42 °CHYL0 s, IUHIKAT2 min. SR &, M
Nt AT HUER AR, WA RE
T-37 °CHHEIEIR I, 150 r/minfE % 45~60 min;
i K S 000 r/min 05 min, 28R G A R
TERH 2 [ER AN R IR Ak, 137 CCRE AR T (3] B 1
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72 12~16 h; PRICIRE B AT 104018 ve B, N A4
IR, 137 CCIHURE R L 220 r/minjE & 5 7
12~14 h. )i, BOGEEES S0%HH L1 B
BIR A 15), B T80 CCLRAF% H

K HEndoFree Maxi Plasmid Kitifjfl| £ #2 X pEF1-
alpha-DsRed-Express2 Vector)Ff , FLAKSZEG D U8 4 it
PO HEAT, SIS ) FORE BT —20°CORAF 2 H
122 XRIEfs T @ietd iz mien e B2
13.5 dff)/ B, Wik AR gt )a, B 1 A G Bl IR
BN ORI Bk R DU, PIRERIAR 5
7, AR B IV FRAL ; BE S DU ] e BT,
1 0.05% k2 (IR L 15~20 min; S8 T ALEE, ¥
AR HA ARG, 1R /100 mmbE 7710
1% & B2 A/ BUIG ) LR AT 4 41 i (mouse embryonic
fibroblast cells, MEFs), 1 F /)N UG ) Ll 41 4 40 it 1%
F5 (DMEM+15% FBS+1% PS)HHTH;I%; B ge 24l
W& FEL A 90% I, WA A AR B A7 2 ] o A1)
/N Bl ST A A0 5% 7 R 4 8 0 7 A% AR B 5 1) D
AAMEFs 1100 mm¥5 7R ML, 2~3 dSE 4 — B TR,
Ry 0 M BEZ R 90% N BEAT A AR AR A 28
RESE =AM MEFsIL & LA $ 90% 1, [ F5 77k
NN 10 pg/mL#2 3457 % -C(Mitomycin-C), k48577
2~2.5 h; Fr 4 0I5 FEIR F190% ), FH B £ T i 40
MEFs A HLA0 L0150, 42 4% 10%em® (1985 L35 59
FpF6fLARH, BT 37 °Cy 5% COMMREFR A b2k
IR, %
123 KAMERTaienzi S KRG T4
JL, FERR T L AT TR R S A AU, BT
37 °C. 5% COIEFRAA, AL HI R SR T-40 55 77
(48.13% DMEM/F12+48.13% Neurobasal+0.5% N2+1%
B27+1% L-Glutamine+1% Penicillin/Streptomycin+0.1%
Insulin+0.1% B-mercaptoethanol+0.002 5% BSA+0.02%
PD0325901+0.01% CHIR99021+0.01% mLif)iF 1T 4557,
R ST R BV G 40 B B SR W % 4 R
A, B 3~4 AR BT K UG T4 B A7 105
BEA K OCH IR, AR, 2 & BiF A
MG FRHE, 1 000 r/min5.0 S min i K YTeE 4 il
WA TR RO .
124 KRR T ety AR SR A 5% 145
Human Stem Cell Nucleofector” kit1 and kit2(Lonza)it
FEEAE UL, ¥ Human Stem Cell Nucleofector® kitl
and kit2iX 71 & /) Human Stem Cell Nucleofector®

Solution 1F1 Supplement 1% 9:2 1) LU A B & BSA% e i
25 e 1 0.05% B F M Ve viCRs K VR G T4 i v
A BSC B2 J I N SRR UV R 40 i B TR 2%
1E7HAk; 1000 t/mini 05 minfis, K BUMG4i i
FL IR A, BT 100 mmIEFRIL, BT
37°C. 5% COMMIEFRAAH TR hy MU L3, 2040 i
THUE B2 <1041 2T 1 000 t/min&5.05 min; 2 k-
i), A4 mL PBSTL & [-4ilfl, FF/K1 000 r/min %
05 ming 2 B, BU100 Lk £ 10 7% A i sk il
5NN 5 ug pEFlalpha-DsRed-Express2 Vector i
KL, WA JE e AL K5 A0 MBI AL B AR
BT AmaxalZ 0 IBATRIEARR T o ARSEE
1% % Human Stem Cell Nucleofector® kitl and kit2is
TG ERAE U] PR 1) TP G55 (A-120 A-13,
A-23. A-27. B-16)$F5256055 0 FL 4,

BT, SR B0 A ST R BEAT 6 W li
T GE IO AT I & A 41 A IS %, BN WoRgl S il
BeAE A M A BET (P A0 L. 380 5 4t M S 20 2 T
SeHA TR = A K N AL, B 37 °CL 5% CO,
(RREFEA P K UG i 5 FR 5 77, 24 his
WK, 48 WEAEZOG WA PRI e . 50
AR BEALILI 4R, AN R U e e
ST I I v P B S i v e B, T S A0 o A
R G BOT- BB G T G R0 AL R ROR (Yo)=(K
H 2L 56 v B K/ AT IO T B v £ < 100%, 4
WIZE T 28 (Yo)y=H0 T (R 40 S K/ e A £ < 100%
1.2.5 #ABRERBS 4 € (alkaline phosphatase staining)
ARSI SR B0 16t 1R il 9 191X 771 £ Alkaline Phos-
phatase Detection Kit(Millipore/s #] )73 A%} 4 YL 51 i
(R UG T-40 B AT Y 0 85, FARSIE D B4 I
PR . BRI NALARC R AT R B TR, T
PBSTEVE— )5, H4%% 58 B ] 5 W] 5€ 1~2 min;
WK [ e W5, 1 xRinse Bufferii vt — K ; W&
1 xRinse Buffer/ii, I 0.5 mLIF 48 TR, w64
TR, WG R 15 mine ERRGLE, H
1 xRinse Bufferifi it — X, FFHPBSH i LK, 75 274
B M T AR 05 D
1.2.6 RT-PCRASM| R QLR Ja I3 AR B
JWRHGT-40 3, FH0.05% iR 40 s 44 4 5 ai o s
FHOK UV iR 40 B I 4i i, 1 000 r/minf.0r
5 minjii, FERTHI100 mmBEFRIL, B 137 °C. 5%
COMREFRM P REFR 1 he SR)E, HUS T4 b3
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T3 000 r/min.005 min, ¢ _Li, F1 mL PBS
AN M RS 2 1.5 mL O, 288 000 r/min L
2 min/5 R T4, LAREL 10740 g in A 1~2 mL
RNAiso Plus 31T A U IR T 40 M 1) 240, T
VBUAE S 2 R 5 2 L ¥ RN Adso Plus %2 6 W] 2071
VA, i S min; #RNAiso Plusff)1/5F &
NGZN], o B RO o5, MIZUREG 15 s; PR 7e 3 5L
5 E i E S min, T4 °CELLAHLF 12 000 r/miniy
015 ming IS TR BN O N, ISR
SEANE, SRR A, SR E 10 min; T 4 °CELLAL
112 000 r/min /010 minJf 73 EiF, A RO REENE
AT mL 75% 20, I T4 °CELLALHT 12 000 r/min
B0 S mindF 5 B ST 2~5 min, IIAGE &
RNase-free dH,O[F[¥§RNA, J—80 °CLrRA7%H o
SEER S 5% 51 5 PrimeScript™ RT reagent
Kit(Perfect Real Time)(TaKaRaZy 7)), F£4% 1= i ik W]
FHEAT . AR FRIL10 pL, £U45 2 uL 5xPrimeScript
Buffer(for Real Time)+0.5 pL PrimeScript RT Enzyme
MixI+0.5 pL. Random 6 mers(100 pmol/L)+500 ng RNA+
RNase-Free dH,O(:H, 10 pL 2 WAK R 2 nl A
500 ng RNA). S5 4544 37 °C %15 min, 85 °C
S5 s, 4 CCE LRI 1E SR N e SN BRATFI
cDNA=YJn] B H T PCRY 120 °CLR-AF% H o
42 xTaq Master Mix(Vazyme) 5[4 . DNAFEHR
IKFZPCR N AR R G5 Ja, FEATPCRIR N AT 1Y 4
LT R BG40 M 2 BE v AR E ALK Oct4
Sox2. Fgf4. Nanoghl N2 LK B-actin, PCR NV AK
Z3:20 pL, 94510 pL 2 xTaq Master Mix+0.5 pL_IjjF
514 (10 pmol/L)+0.5 uL F#5141 (10 pmol/L)+1 uL

cDNA+8 pL ddH,O, PCRE P8 W3 1. PCRJ M
KA 94 °CTHAZ 12 min; 94 °CAEPE30 s, 59 °Cil &
30's, 72 °CIEAH130 s, 30MEFR; 72 °CZ 11 LE{H 10 min,
4 °CLRAF

I3 AR RO L 2T 4 41 M A ddHLO1E 24 BT
X A O O UL AT R AN I R RNASRER . e %
SEFIPCR T AR UG 40, ddHOFJPCR 7 ¥4
[7) K BV Ji 40
127 RERRFE il B G a A K
BERBRIG T4, ZBRRFFRIE, HIPBSHEVE—IX
Jo, FH4%%2 5 W 52 10 min; 4R )5, HIPBSTE =X,
FER 5 min; FH 1%I[) Triton-X-100 % {703%E 1 h, 10%
Ll =2 37 B P P by TN 35 P 1200780 B
H—9i)a, 4 °CCHE A 2 )5, PBSYE—=IX, INAH
BT 1:400FRE I T, SUEEDLIFE | h(fE T
1A LR 2); B2 B B F PBSHEVER U, I 4]
7 1: 100 R 1) DAPL, =i 5 3 min; R DAPIG,
HIPBSHEHE—K, N DABCO Anti-fate 5 Bl i] 7£ 5%
PARTAT & MDIIE ~2 2
1.3 HTEFHITHHh

B3 KK SPSS 20048 v A0 b . 2
s AP B hRiE 2200, P<0.05R s 2 7 B
E5 N N

2 #R

2.1 ARIZEEEEHT KRIER THEE R
LT OLEE 11 (REPYE hy— R 5 JR 115, 6%

IMCISOR R Al LA (A5, BRI O e

%1 PCR3I¥1F%)
Table 1 The sequence of primer for PCR

E3r| LG II(5'—3) NES (53

Genes Forward primer (5'—3") Reverse primer (5'—3')

Oct4 GGG ATG GCATAC TGT GGAC CTT CCT CCACCCACTTCT C
Sox2 GGC GGC AAC CAG AAG AAC AG GTT GCT CCA GCC GTT CAT GTG
Fgf4 CGG GGT GTG GTG AGC ATC TTC CCT TCT TGG TCC GCC CGT TC
Nanog GCC CTG AGA AGA AAG AAG AG CGTACT GCC CCATAC TGG AA
pS-actin CAT GGC ATT GTG ATG GAC T ACG GAT GTC AAC GTC ACA CT

R REIOCRBIE

Table 2 The antibody used for immunostaining

TH L aettH T 9t —)

SC markers Primary antibody Secondary antibody

Oct3/4 Rabbit anti-Oct3/4 (Santa Cruz Blotechnology) Goat anti-rabbit [gG FITC (Abcam)
Nanog Mouse anti-Nanog (Millipore) Goat anti-mouse IgG FITC (Abcam)
Sox2 Mouse anti-Sox2 (Calbiochem) Goat anti-mouse IgG FITC (Abcam)

Klf4 Mouse anti-K1f4 (Millipore)

Goat anti-mouse IgG FITC (Abcam)




374

ST

WEE, T G By (R A0 1L P BT AL 81 5 P 2 S R 40 07
Jo HGe48hE, MG RIMET TSGR, 12 AN
B Y 5 AF 5 YL pEF 1alpha-DsRed-Express2 Vector Ui

R3 TREIGHERFH KRR THEEREERRSIER
MpFE T &
Table 3 The efficiency and cell death rate of different

nucleofection programs on rESCs

S HRRR (%) Al IET-2(%)
Groups  The efficiency of transfection (%)  Cell death rate (%)
A-12 29.30+0.33*" 46.03£2.27

A-13 39.63+1.75 51.17+10.40

A-23 29.63+5.00%" 66.13+£3.75

A-27 29.57+1.16%" 63.77+5.75

B-16 33.93+3.38 54.23+12.14

SIS T ST3IR, KA WP 3 Hehs ME 25 *P<0.05, S5B-1641 LE G
7P<0.01, HA-1341 L

Each data represents the mean+S.D. of three independent experiments.
*P<0.05 vs B-16 group; **P<0.01 vs A-13 group.

(K BV G T4l i w2 A7 41 (58 e B I 3R IA 1 4
I, 150 A% L Y E0F5 pEF lalpha-DsRed-Express2 Vector
JFORL I e N R BRI T4 . 20 (9 2R I 7
48 hFIA I b, T LA 48 hif KL e, L
AR G 40 8 A (05O R I 4N a7 5 4
Wb i A, O BRI 40 M P A% B e 44 A-13
INF G ettt Tk (39.63£1.75)%(3£ 3), B 5 At
A N I P RORAT 3 22 57 (P<0.05). J34h,
AN R i e 25 A3 b PR K BUVR I 40 B T 38 A 2
S, HoAh B e R I A- 135 R AN IAET R
(51.17£10.40)%, HF%ZIT50%
2.2 IZEEHEI IR KR ARRE T 4H AR RO LR BR A 7S bR 3R
ZR% Y T ) K BV G 48 M P ] DL 21 6 ¢
JEH A ARIR s REURIG 40 B ds SO w b AR K,
ARREDEEAW AR N AEBFEK, HESS

A HCRRT IO BRI T4 IRTE A B: AR ORI T A IRTB A C: MGG YO Bt T RS RURR T4 B4 ; D: BRI CIE A%

o LU K BG4 I e B

A: morphology of rESCs before nucleofection; B: morphology of rESCs after nucleofection; C: morphology of rESCs after nucleofection observed

under fluorescence microscopy; D: merged B and C. The red arrow indicated the clone of rESCs.
B 125 3E1 5 X RAERS T4 AaZB a5 (100%)
Fig.1 Morphology of rESCs before and after nucleofection (100x)

o

A BRI LT IR R VR G 40 A s
JL=100 pms,

¥\
@ <

PERIRIE UL (0 B: AL YT (KK B IG T4 ML v IR e (. JUrh, 2L ST A K BTG T4 0. A

A: AP staining of rESCs before nucleofection; B: AP staining of rESCs after nucleofection. The red arrow indicated rESCs. Scale bars=100 pm.
B2 1ZEE3A1 5 B K RIS T4 pamd [ AR EE L &
Fig.2 Alkaline phosphatase staining of rESCs before and after nucleofection
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Oct4

Sox2

Nanog

Fgf4

f-actin

1: RT-PCRY B4R R Bl L JULSET AR I¥) Oct4 Sox2. Nanog. Fef4# p-actini ] ; 2: RT-PCRY BRI A% e 42 J5 K UM T4 1) Octd . Sox2.
Nanog. Fgf4fl1B-actinFE[H; 3: RT-PCRY Y4 ({12 56 G i K UG T4 1 Oct4 . Sox2. Nanog. Fgf4Flp-actinFE Al ; 4: LLddH,O M FEHT [ %] B4
Hp, Octd Sox2. Nanog. Fef4 1AM % ReVERRGIE, f-actinh NS HEA

1: Oct4, Sox2, Nanog, Fgf4 and f-actin gene of rat cardiac fibroblasts by RT-PCR; 2: Oct4, Sox2, Nanog, Fgf4 and f-actin gene of rESCs after
nucleofection by RT-PCR; 3: Oct4, Sox2, Nanog, Fgf4 and f-actin gene of rESCs before nucleofection by RT-PCR; 4: control with ddH,O template.
Oct4, Sox2, Nanog and Fgf4 were ESCs marker genes, and f-actin was the control gene.

E3 #xEE a1 E KR THENTHAa% st RS E FIRT-PCRAG
Fig.3 RT-PCR of ESC marker genes of rESCs before and after nucleofection

Merge F Merge Merge Merge

A. B. C. D. E. F. G H. 1. J. K. L: BHGRT X BRIMIGT-40 i fa e 78 e 4 (1.(200%); A’ B’ C'v D'v E'v F'\ G~ H. I'. J'\ K\ L
5 G Ja N R IE T4 I G e 9 6 F 4,200 %) o JLHh, DAPLR /R4l A% G 1 25 1
A,B,C,D,E,F,G,H,L,J,K,L: immunostaining of rESCs before nucleofection (200%); A",B",C’',D".E"F',G",H",I',J’,K',L": immunostaining of rESCs after
nucleofection (200 %). DAPI was the immunostaining of cell nucleus.

B4 125 30E1R KRR T4 TR % g8 1 E F 1Y S o el

Fig.4 Immunostaining of ESC markers of rESCs before and after nucleofection
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BRI -

LT UL, AR LW AR (&)
2.3 1z 3RIE KR AERR T 40 AR T 4R a1 Y
il

X G i S PR R BV i 4 i 3R AT e 1l PR
Betty, B gy Ja IR UV G 40 i g 0 45 2R 5 e gL i
PO TC B S 2500 o 4 SRR B, T JL i I R 40 22 4k
T2 Re IR (E12).

HE— 20 R H RT-PCR 5 V246 I % L 11 Jim K B
540 ) 4 R 2 e VERR S SE R Oct4. Nanog.
Sox2. Fgf4RIETEOL, 45 KK, LK O ILK
CTAEAN AR R BV L, A% S G iy a1 K B IR+
S A 1R 22 B8 1 b 2 R DAL A I L e Wt 2=
st (B 3) IR, FIH i 5 6 e i) Jr il 1
W% G 5 iR BV IG 40 i, 394G 2] T Octd
Nanog. Sox2 KIf455141l il 22 Ge 1 R -7 1) KA (K1 4);
H G 09K UM G40 B b ) Oct4 . Nanog.
Sox2. KIf4%%5 22 BetE DAl -1~ I A o WY f 22 31

3 itie

K ERIG 40 MR — 2R a 40 i, BRI
FEHIPIRR I, — & FR B A% 52 1A B Sl T
QUEAEE R Uk, s R R
R IR T A R T 7T R 2R BT, H R R B EI TR O
RFE B e BB A~ 20 i DRI e o (10 Wi P e
RO, Ty HLAR R G 5 AT 24 9 108 A Bh R4 e T4
ML e Ge s o DRI, AR SEHG SR FH A% e e HoR
WL AT B RIS AR FOR e G ARG T
L, FERIE BRI B AL T4 B ok s 5 e Ty ThI
Hafyez

LU G B K Matz 55 PRI o
I3 5 e €858 ' B 1 (green fluorescent protein,
GFP) A (1) 5 e i i, AR ZAM G BB S w] R 5
AR I NS M A R RAR AR ot g P R N
pEF1alpha-DsRed-Express2 Vector & Hi Clontech 2 ]
WERI, IXBAR RS RIACTE . IRTE IR A Sl
FEARCEI ) ot - 4 S R TN E RS S PN (AR ok - S 8
AR O Al MR NS R, BRI AT DL
BRI A HAR ) o AR SIS A B AR
21 {0 2)¢ B 1 R IA 2K pEF 1alpha-DsRed-Express2
Vector’ 44 5N K BG40 rh, AKX U iG+-41
JL BE s I8 RFP, B 1M A )5 28 (132 H1 K BU iR 141
JH ) S 56w DA BE P U R R &5 R, A TS ) T R

fEi8 IR Qe ik 2 i, 3RATT 88 23 90 R 1 i
TP AA e G R G v 2 LR 7 008 40 986 R IE B Ak
pEFlalpha-DsRed-Express2 Vector’% 4t 5 A K il IR
AT 20 A, AR PRV B BRI ARG .
R TR YL 205 6 B 1 AR IB A 1K B i
TANE LT R WA B 5O R H RIS, kgL %
FLARAF I QB e B R R 1 4.7%. X B EMIE
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