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The Effects of Basal Medium and Small Molecules on the Efficiency of
Porcine Embryonic Stem Cell-like Cell Lines Establishment

Li Yan”, Xue Binghua®, Zhang Xue, He Yilong, Wei Renyue, Liu Zhonghua*
(Laboratory of Embryo Biotechnology, Northeast Agriculture University, Harbin 150030, China)

Abstract Swine is considered as one of the most important candidates for human disease models, and
establishment of bona fide porcine embryonic stem cells (pESC) will facilitate making disesase models. Culture
medium and signalling pathway are two main factors that affect the establishment of porcine embryonic stem cells.
In this study, we investigated the effects of basal medium (KO-DMEM and DMEM/F12) and small molecular
inhibitors (PD0325901 and CHIR99021, 2i) on the efficiency of pESC establishment. The results showed that the
rates of attached embryos and primary colonies in KO-DMEM basal medium were significantly higher than those
in DMEM/F12 basal medium when IVF embryos of 6 days were seeded, and the rates were significantly decreased
when embryos seeded in both of the two medium with addition of 2i. pESC-like cell lines were derived from KO-

DMEM basal medium. These cells were alkaline phosphatase (AP) positive and had normal karyotypes, expressed
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pluripotent markers of Oct4, Sox2 and Nanog, but did not express Cdx2. The cell lines could be genetically modi-

fied without losing of the pluripotency. These results indicated that KO-DMEM basal medium could support pESC-

like cells derivation and 2i had negative effects on embryos attachment and primary colonies formation. This study

provided important evidence for selection of basal medium and predicting of pluripotency related cell signalling in

pESC establishment.
Keywords

JVR 6T 40 i A5 Tl L Bh A VR i P 4 i A, A
— RN 3 A A LAA P9 25 Tl 4 2 28 1) 22 98 e 4t L
R, ERHIHESD TR DRI 5 5 I BT
P P A 200 JE ST RN AR P S S AU R A R . 19814
Evans“& ! HIMartin® 5 70 37 /) UG 40 i & LA
ke, BEFCEATC L7 B RE RAA 3 T AR M,
AE B i 2B JR 9% (non-obese diabetic, NOD) P, A
A SIRVERT Vs v/ LY el i O S o B
Rty BRI 5 N 2 RN
s, DRI AE S B DI B2 )32 i T NS89
Tos BRI R BIF T, 3 A4S N7 5 1F R VR i 1 40
R E L, SR, 7R 2 5 W G T 40 i
HERW RS, BEU4ERR A MG T 41 2 e PEIRAS
PEE TR 40 A5 5 Il R I EE A 5=

FEFS NG T 20 Mt 2 0 ST Tl R, &5k
56 2 A0 FH 1 40 B a5 73 3 AR U T 0 SRR i 40 i
B RO N R BG40 M 3 7R M, 2o 46 2%
FhSERIRE TR 2R I35 13 & A (knockout se-
rum replacement, KOSR). -4 Jfid [X|(stem cell factor,
SCF). [ IfiL 97 47 i | ¥~ (leukemia inhibitory factor,
LIF) Ak 1 fi 2T 4 2E K X -f~(basic fibroblast growth
factor, bBFGF)!"" 214, Iy AL 2%, & %25
i w211 165 A< 9P R O P N1 W 111 R o 21 R T SRR R S
B KOSRIT AR, A 0T ARG T 40 5 iR
N, W5 RN T R 22 e o g . I /E HKOSR
B AR T ML VS I A——N2B27%, A7 iFFi4i i,
N2B2775 I12i(CHIR99021 F1PD0325901) [t 13 F 44 2 %
K EFINOD) BUVE G140 i 6 2 0 e DA 2] 1 e
PEAERIBY,

N2B27#5 2% 77 44 5 (K 18 D A 1$N2B27 F12i
TERR MG T A RT3 20 T T Z N . 3R
M0, T R X — 4 3 B4 B A0 28 W I = 40 T )
AR EHAFAEAE A 23—, AR R T Sl
7% W(DMEM/F12:Neurobasal=1:1)3f A i& & ¥& I i
T R 555, 55, 20004 O A A ] 52 56 41

swine; embryonic stem cell-like cells; basal medium; small molecule inhibitors

AAEBRA R LR 25 . Telugu5* FlHaraguchi
S0 o AE AN R R R R NGy RS T
HATE > 2 Re ki /N BUWR G T 40 B AL i 4% 28 R i
T-4hi Jfa; TiPetkoviEPIR TSR H, TS T
BEME 40 0 11 ik AR P S In2i 2 PR Octd 25 £ BE 1 55
SR T IRIE KT H ik, ARFFT R T A [ 2l
1 7% W (KO-DMEMAIDMEM/F12)fEN2B273X — 44
BN RS A 20 i g R SRR 2 e MEYERR IR 5
Wiy, [V PR R T AR AR JR R 2000 4% 22 e 4l i )
R G UERE MR B, DU ARG o
BHE I I8 S SNG40 M 23 12 35 5% 1A T 4 JH
TR, A B IE TR VR i~ 40 i it 2R 2 (1t ST 00 A 4t A
HIRS %,

1 #R5R%
1.1 ##)

9P T R ETS RS W S PR A H, 4
R0 AR A AR MR 22 I TR S5 3 S 00 4 Bk 4
it AT B ) S50 30 A% FHFH S 36 A2 25 7
BRI CARAB AL R 27 B A A 25 3 7048 PRI E )
AT,
1.2 R RALER

SEIG o AR IRE M AR FER A LR A
) s AFL A0 i B IR Ok FINUNC, 1241 #1241 40 /i 1%
FENCK H FCostar, H A FEM 14K H FCorning; {3 #%
TNy AR SR K (Themo-FORMA). 18] % i}
% (Olympas cx21)FlIReal-time PCR{X(ABI 7500).

R IR T 40 L 55 F- W: 76% KO-DMEM
(Gibco)/DMEM/F12(Gibco). 2 mmol/L L-%%% It
Jl (L-glutamine, Gibco). 0.1 mmol/L B-3iiJ& 4%
(B-mercaptoethanol, Gibco). 1%3F 04 77 2 FEMR (non-
essential amino acid, NEAA, Gibco). 1% 75 %F 2 Fil
5% % (penicillin-streptomycin, Gibco). 1 000 U/mL
hLIF(human leukemia inhibitory factor, Millipore).
16 ng/mL bFGF(R&D). 40 pg/mLITIA IR (vitamin
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C, Vc, Sigma). 0.5% N2(Gibco). 1% B27(Gibco)#ll
0.5 mg/mLZ M3 [F &2 1 (bull serum albumin, BSA,
Sigma).

TR 2 A S TR 493 86% DMEM(Dulbecco’s
modified Eagle’s medium, Gibco)~ 15%/ifi 2 IfiLif5 (fetal
bovine serum, FBS, Bioind). 1% NEAA. 2 mmol/L L-
DA %t 7 35 /MR
1.3 RERRULSEFNARRRIEST
131 SpEmiaksb R/ IR
A7 BR 2w WA R D ST 5 AT B RN R R
A ERK I RS E . H AR B ER K R B, Bk
PERH BN AR T3~ mmK) G, 10 mLyE 5 &5 4 e
N VBL(EL 5 BN e DN BRI A2 A A UK 4 i A1 B
W), BT ELE . RIS, 6%
M(TL-HEPES)YE3 R, 1EM Wi st N HhiE S
BT 1) N Fe—B0 BF 41 i 52 S AT & R B TR
W [TCM-199(Gibco)+1% FSH(follicle-stimulating
hormone, Sigma)+1% LH(luteinizing hormone, Sig-
ma)+1% EGF(epidermal growth factor, Sigma)+10%
pFF(por-cine follicular fluid)]#124fLH 1, F-39 °CH%
FEM R RSP S FR42 hE, T mmol/Li&
WY J5T IR A0 DA 25 ok B9 - B9 B 40 10 525 4 1) Ok
A, AR5 PRk 2k D S — SRR O MILIY] B £F 41
Ji BT TS M A B ) 52 K i [mTBM(modified Tris-
buffered medium)+1 mmol/L caffeine(Sigma)+0.1%
BSAJH.

132 YPE-mpe RN AR BAERG 34 ()17 °C
ob I HH TS AR R (11 mLB 5 RS S 115 mL &L
Brh, 39 °CHIHA20 min, AT X R T HEAT THEL
(2)1.5 mLZ 083 000 r/min 205 min, F&_EE, A
it #4 [F)DPBS(Dulbecco’s phosphate-buffered salines,
Sigma)iii YE24K; (3)HH 56 1 1 IKImTBMAG 1 i B¢
W T T, RIS 13 1 (4R T A, B
TR T I B SZRE W rh AT MR, (0K N EE A 4F
15 F400:1; (5) U 2 FhRE L (0RS W00 21 52K 3
(6)39 °CHIFRAR A S h3ZH, 2R AN 2%
WG TR B(PZM-3) 4L T EA T4 77

133 RAEEM  EFEHTIER6 dINEAR =200 um
RSN SRS BEIR AT B o B RF S AR JE RS 22
#10.3% BSAKIDPBSH, HLbL L BRE DI, T4
NIEE TR VE2 IR, K M 30 0056 A A7 1] 55 2 4 i
HUZEITC

134 #EEET@mionsdb5s H)EME
R 139 °C. 5% CO, M 5% Ou K85 F- 4 rh BT 55 %,
Ui 75 BEAE R I T~15 desF3 IR AR 7 B T
MUk 2 BRI AR v % B T TrypLE™ Express(Invitro-
gen) VAT min, REVF AL 31 KD IS T e [ et 1)
IR Z AN M 24 FLAR Hr QR 2l 7%, AR IR R
PL AR TR, 40 B bp A& AR M fE 7545 N 10 pmol/L
f1Y27632(Millipore).
14 BEMBTHRAZ EMLEE
141 mirsEB B e KRBT IERGT
0 77 DT, INA% 2 5 ] 72 30 s; TR
SR, TEVEIBEHE 3K, 4% B BCTP/NBTHR A IR 1 Y
AR ECE = RAEWEARA B2 7)) Ut B 2T
oA, B a Wt BN, TEVEBIEVE3 IR, B T M
o RN
142 #E 54 (1)A0.1 mg/mLIFKFK KAl Z S %
A PERERIE G40 i, (2)FH TrypLE™ Expressf v %
TH A B A0 i, R 40 ' T-0.1% P IR B BES min,
LBRUFRZ AN M (3)E 0 IS (12 mL & &
¥ 7K+2 mL FBS+14 pL 0.2 mg/mL EDTA), 37 °C
ALFE1S ming (4) 25005 B3 (5)H 1A 1 [ 52 i
B DK 2 =3 1) VK L AL FH40 min, 250075 Lih, EH
A BR2 UK (6) 1200 L[] ¥ F & 4 i, W Fs (7)
FAEE YT min, Bi F W R ARTE
143 REFAEZ  (DIAEMEEIRIG T4
M, 5 7 KK TIDPBSHE UE2~31K; ()T 14%
5% PP 25 L [ 5230 ming (3)3iF 17 °ClE iR it
WA (9 W37 °CEF AT hy (S)IAR N AT I —
PiOctd(Santa Cruz, Sc-8628, 1:50%i F¢). Sox2(Santa
Cruz, sc-17320, 1:50%% #). Nanog(Pepro Tech, 500-
P236, 1:250 i %) Al Cdx2(Biogenex, MU392A-UC,
1:50% k), T4 °CHlF F 14 (6)INTHVEMR, B AR
IEYES min, FEEEUER, B ICGPER2UG (7)FM
FHN. ZHUEPPLE PuURI g P, FRELL i h
1:500), 137 °CEYCHEE 1 hy (8)T M UE i 8 63
Uk, 7727 (6); (9)Hoechst 33342(Sigma)4:1%10 min,
T I e R G BE, A F(6); (10) I 3% 2
AT B KR e B b, 2 WAl s .
1.5 HMXEA*®
1.5.1 #m#f R A% HTrypLE™ Expressff
T BT AL R LA MY, R A T 0.1% B i B RE
15 min, 23 B4 77 240 M oS g = i gk AT B0
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Table 1 Primer sequence for PCR
E A S TS
Gene name Forward primer sequence Reverse primer sequence
Oct4 5'-CAA ACT GAG GTG CCT GCC CTT C-3' 5'-ATT GAACTT CAC CTT CCC TCC AAC C-3'
Sox2 5'-CAT CAA CGG TAC ACT GCC TCT C-3' 5'-ACT CTC CTC CCATTT CCC TCT TT-3'
Nanog 5'-AAT GAT CGT CAC ATATCT TCA GGC TGT A-3"  5-GTT CCATGG GCT CAG TGG TCA AG-3’
Fgf4 5'-TTC TTC GTG GCC ATG AGC AG-3’ 5'-AGT GGG TGA CCT TAT TGG TG-3'
Lif 5'-CAC TGG AAA CAC GGG GCA-3’ 5'-AGG GCG GGA AGT TGG TCA-3'
Lifr 5'-CTC ATC CCA GTG GCA GTG-3' 5'-CCA GAA CCT CAA CAT TAT-3'
Stat3 5'-TTG CCA GTT GTG GTG ATC-3’ 5'-AGA CCC AGA AGG AGC CGC-3'
bFgf 5'-GCG ACC CTC ACATCAAACT-3' 5'-CAG TGC CAC ATA CCA ACT-3’
Fgfrl 5'-ACT GCT GGA GTT AAT ACC ACC G-3' 5'-GCA GAG TGA TGG GAG AGT CC-3'
Fgfi2 5'-TGA TGA TGA GAG ACT GTT GGC ATG C-3' 5'-TCC AAG TAG TCC TCA TTG GTC GTG-3'
Smad4 5'-GGC TTC AGG TGG CTG GTC GGA-3' 5'-ACC TGA TGG AGC ATT ACT-3’
Gapdh 5'-GCAAAG TGG ACA TTG TCG CCA TCA-3' 5'-TCC TGG AAG ATG GTG ATG GCC TTT-3'

FH 20 1 85 5% 5 R A i, FH 1 R TR B A
FERPALE TS Bl AT 1 2R 2 196 FLAR H, PRAEREFLILAT
N4l 7 dfS, B MEAEALIE 5 B B 7 2k,
TR Y .

152 R4 KPCRA=HE X Z ZFPCR  HITRIzol#E
IR 15 RNA; #% i High-Capacity cDNA Reverse Tran-
scription Kits(Biosystems, 4368814) 15 I 145 2 HU 13
FIf RNA % 4 cDNA; 4% SYBR Prime Script ™
Kit(TaKaRa) it B 15 & 37 ) v A& &; K 7300 Real-
time PCR & 4t (Biosystems) £ il 2 fig 11 5 P&l FI A5 5
i P AR CEE R K R IL K, GapdhVE N2, 51HIF?
RN

1.53 #EET @i AR BRAE R T40
NuFERI3~4 dJi, Rk gL B HOA SR RIA OO0 R
(RT3 BEVS 0 3 40 M 72 v b, [R5 8 I8 mg/mL
polybrene(Sigma); i Jfl/E&4424 hf5 i, 72 hjG 5t
WIE TS O SOUE ARSI Rikgkm
GE R [ PRI 4H LA 25 1 4k 205 5% 1 2 40 AR AR
1.5.4 #¥FE%t  RISPSSHAFAL(10.0.1)3E4T %L
PEAL PR, 82 VE 4y MK HIStudent’s ¢4 46, P<0.054
Z= 5 HA W, P<0.01 0 2 i 3%

2 H#R

2.1 EREEFIGAT AR TLRARE AR
7 S0 55 BLAT 9N RE AN 0 55 7% R0 Ak A1 52 RS IR

JEEE TR R E, S8 b P A F VR I 16 59 RE A0 H 44

AN B h(72.7144.09)%, 1 4h 52 K5 IR IR 11 50 24

N (75.61+4.44)%, 1R 4 2 K5 W G 1 32 8 2254

(13.802.69)%, 14T FE 1k B 42 =200 umi) 2 1R
JIT o T B 2R 4 (44.90+7.39)%, 156 WA £F 45 Y0 B 42 52 56
Hh TS 0 A4 A0 52K IR i () ot B R34 —, it HL i
SRR G BT 7 (0 PR

IR IR 46 A FLAE£ =200 pumlH) 44 7k 52 85 I
i BEAT B2 FR(EIA), 25 BRIE B i 1) W it 32 Fh 7 L
KO-DMEMHFIDMEM/F12 4 K& fih 5% 5% W (1) 1 48 Jfl
Rigedth, 4 By 44 A KO4LRIF 1241, 5256 AR 7K,
R B P 10~208 IR fifi o 7~15 dJi5, KO4LH 1)
JE AR 5 B £ 8 B 8 v TR1240(55 ) & 7.3% 1
0.9%), A, AKOGL ] LAk 4 Fae AL AR 1 4%
KRG TR, B RWEST1%(K2). HILERY,
EILAT 9256 4& 2, KO-DMEM L DMEM/F12 5 i
BB R M R I T 40 H 2 2 5 5% 1 S a7 5
2.2 NFHNEIFIXSRE R RS TR IE R ER
A

JE B B2 o dIT 4, KOZL FIF1240 34 i A /N 43
T 4046 7[3 umol/L PD0325901(Stemgent)F15 umol/L
CHIR99021(Stemgent)], 437l ir % A KO-+21 4L FIF12+2i
Y, I EE TR, K2 dia kI, KORid A /b &
JEHG G BE(3.0%), 1215 d)F o AR e BT A, F12+2i
TCIE R T HE (R 2), 1X— 45 R 5 FIKOZ K F1241A4H Lk
RS EZE . 85 R, W/ 36l 70215
ANt HR R S IR G 40 M ) i R e, i s B
IR AG I EE LR L AR T B TE B LA S 2R i
-4t R R
2.3 FEFERERR TR R B SHHE

FFKOA 3k 15 (1) J5U AR ve B $k B 5 F TrypLE™
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Table 2 The effect of basal medium and small molecule inhibitors on the efficiency of porcine embryonic

stem cell-like cell lines establishment

15 P I BE JIJif2 £ (%+S.D.) JEAR T BB L (%+S.D.) T AN E(%+S.D.)
- " No. of attached embryos No. of primary colonies No. of stable passage
Group No. of total embryos
(%+£S.D) (%+£S.D.) (%+£S.D.)
KO 110 9(8.1£6.3)" 8(7.3+6.8)" 4(57.1£3.5)*
KO+2i 100 3(3.0£3.8)° 0° o
F12 110 2(1.8+3.7)° 1(0.9+3.5)° o°
F12+2i 100 0° o° o

i) 5 K EARANE A AN ) 7 R RN 22 57 8 (P<0.05), n=T,

The value in the same column with different superscripts represented a significant difference (£<0.05), n=7.

A: 6 AANSZAEIRNE; B: KOG R JFAR T g C: PSIRKOAN B R ve e . #5JX=100 um,

A: IVF embryo of 6 days; B: primary colonies of KO; C: KO colonies of passage five. Bars=100 pum.
B {RINZHEREBRFIIE ZEAERR T4 REY
Fig.1 Morphology of IVF embryo and pESC-like cells

e Wk s L= A

3 ¥
& g |

A: KOZH i 5 PE R UL €55 B: XA JRBOR; C: KO R A% 53 #, 2n=38. 7/X=100 pum.

A: alkaline phosphatase staining of KO; B: magnification of A; C: karyotype analysis of KO, 2n=38. Bars=100 pm.
2 ¥&2EBEBA 40 Bafel 14 RS BR BG4 I FNAZ BL 43 4
Fig.2 Alkaline phosphatase staining and karyotype analysis of pESC-like cells

Expressii tLAEAX, B:5~6 dfe—AR, k4 Fae
FEARI 41 M 3R, 36 B v — A 41 i :RKO0919( i ik
KO)HTJG I 2 REME % 2 . KON R AEKAF IS
NEJG T4 AR, AW, 404K, 41
HE B, 2w b R (FBATLC), %41 i & H iy &A%
1148,
2.4 FELEIRBA TR AR FABL RO T FNAZEL 5
R

XTKOREAT Bl M 1ol TR il 0 k% BB A M, n L2 AN

KI2BIT 7R, R4S ()48 2 TG 440 b i 1 1k 1 1l 2 BH
PE, A s R —E 2 aetk. Wik 255 MK
MR ATRZ LT, JeBE NS IR, 7EnT LA
T I L 8% ) (R A% TR ) 86.76%(59/68) A% R 1T #, I 13t
WIKO4N 2 5 1) e (AR H B85 MBS IR KA 5+
A (E2C).
25 BEERRTHEARS EEERFRIEDH
PUSE IR ) LET 4E41 B (porcine embryonic fibroblasts,
PEF)F1 52 46 == WL 3% 743 (1) 0% 28 IR it 1+ 40 e &
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Hoechst33342 FITC Merge

Oct4

100 pm 100 um 100 um

Sox2
100 pm 100 um 100 um

Nanog
100 um 100 pm 100 pm

Cdx2
100 pm 100 pm 100 pm

B3 femieiaMELMERTHIES eitE

Fig.3 Immunofluorescence assay for pluripotency markers of pESC-like cells

(A) 400
350
300
£ 250 - (B)
g = PEF
2 KO 512506  PEF
a 7 -KO
=
S
5
2
| N

Oct4 Sox2 Nanog Fgf4
A: SERPCRAVIN 2 BEVEAHICHE R (LA Gapdh l W 2); B: PCREGIN 2 REMEREIN, 55— AKOM LR, 55 4RI =414 73 4512506 FIPEF, 1 k%
A: quantitative PCR for pluripotency markers (the expressions of these genes were relative to the expression of Gapdh); B: PCR for pluripotency markers.

The first column was KO, the second and the third columns were 512505 and PEF, as control cell lines.
E4 EEPCRIGNFELILRE THAEZ se £
Fig.4 Quantitative RT-PCR for pluripotency markers of pESC-like cells

(512506)1F g b} A, XFKO4N i R BT 2 BETER I - KO 22 kU5 TR it P9 4l B 141, T AR 7% 20 1R
M5 5 645 ] LUR I, 141 15 0ctd Sox Al 2. PCRAGINEE K BIR, KONl 24T #4) Cdx 255 X
Nanog, AN#iACAx2(3). [FII, & EPCRIVZE Fik(K4B), 5t R ZH(512506)45 FAH [A], X 0] fig &
N, KO & Fgf4k ik s AR (E4A) . DL IED, FH 41 B AR I R IA = 3501
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(Al 0.9 B) s
208 _

5 0.7 <20
=

B 06 <

g 0.5 ?315
[}

g 047 S0
Q =

5 03 2

8 0.2 k% g 5
o z
= S :
a0 o 1 2 3 4 5 6 7

pIPS KO

Time of cell growth (d)

A: KO 5 5 7 B JE R, **P<0.01, SipIPSZLAN LL AL, B: KON R A K £k, 534 i ) =t[1g2/(1gNt-1gNo)]=45.2 h.
A: single-cell cloning efficiency of KO, **P<0.01 vs pIPS group; B: growth curve of KO, double time= t[1g2/(1gNt-1gNo)]=45.2 h.
5 JELPER TR ERET
Fig.5 Growth character of pESC-like cells

2.6 FELPERR TR ERER
DLSE S0 = BRI 8 15 3 2 etk T 40 e R
(pIPS)VE g X R 21, XK OZH H 35T B 41 i T i (1)
Rl K PSAR KON g H TrypLE™ Expressiii i 4
FSC LA M SRR 2196 FLAR Y, 7 o I B4 L B B
#00.97£0.43, S5 R, AR A SR 40 i
FEAR(EISA) . STKOAM kAT A=K i 2k i 23 i, 454X
M G5 dENAEKT & 1, 395 3dE T &
5B). £l A, FLAEIE TR 45.2 h, 5 RIGT-40
AR .
2.7 FELEBERETLMAR R FTKEAY (S S B e IEE
i 5 FERT-PCREG KON i F {5 5 0 i AH 5%

e

AL TKOSEEE: B: KOSwlEKILEGEP; C: A ilsl o
A: phage of KO; B: EGFP expression of KO; C: merged image.
7 LR THIRAREER

3.0

2.5

wdl’

Lif ' Lifr  Stat3  bFgf Fgfrl Fgfi2
El6 EEPCRENIES BHIEXEE(UGapdh i NS)
Fig.6 Quantitative PCR for signalling pathway genes

Normalized expression
-
W

(the expressions of these genes were relative to the

expression of Gapdh)

Fig.7 Transgenes of pESC-like cells

BEDRI I Ak 5 L, A4 23 Al %0, KOZH i & R
i [\ bFGFIX 455 5 il % (1£16) o
2.8 JELEPRR T R EEIRME

) FHFuw-EGFP2 Jis 5 i 4L 3% % £23~4 dIJKO
MR, nTDA R R R R, ZA R R ITC
ER3M. FOUB PRI, H L LIS

(R4 050 L RIBA (B 7).

3 g

BORBE G NI 2 . A R A T 4 g 25
T 75 1% 22 2SR 5, A0 s 400 L o 9
TREVE 5 1 NN T 40 0, 8~ 00 M 5 5 1 B
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TERE TR — AR . AR R T WIRE
Frnaivelk A5 19T 40 H 5N VR G T 40 1 2 2 R0
Fr BRI TR, S A5 /& KO-DMEMAIDMEM/
F12. KO-DMEM# — FIDMEM{) 4 4k 85 77 5, &
()0 Hh 22 B 1 V22 5 S 40 i 434k 11 R -7+, DMEM/
F122 & S0 W AN 4 2 10 Bl 15 2, 5%
M TSR TR RN RIRIG T4 5598, S5
45 LK), KO-DMEM B i& T 7 I AT S50 A4 & 1 4T
ARG T4 M i R 555 . fEKO-DMEME; FR i
Hh VR U B 2R LA v B T R 34 128 KT DMEMY/
F1255 2 (5 ) 4£8.1%>1.8%F17.3%>0.9%), [7] I,
{EKO-DMEME: 789 th 3k 45 144 Fa € A% AR 11 41 i
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