HHEERSFF 20124F 6 A 33 B 6 Y http://www. ajsmmu. cn
Academic Journal of Second Military Medical University, Jun. 2012, Vol. 33,No. 6

* 603 -

DOI.10. 3724/SP. J. 1008. 2012. 00603 ° %} % °

EREEMAE R Huh7 A S EETHREHR

koA HER R mLAEELKREE L FARFLH WAL ED
1. RN R 2 B 24 3 S ik B 2 S AR W Bl 2 2 B AN AR W2 &, 9 215123

2.5 R R AR IR AR IR e B R -G SR LR =, L 200438

3. WL TR A v Rl 2 2 B B UGBS 22 5 A W R BEFT BT, HM 310018

4.5 TR E R R T IF ISR EE BE A =FF, 1 200438

[(WE] A EHEFEMBEER Huh? My Z W T, i AW H Octd,Sox2, Nanog, Lin28 3 [H )
P T R AL AE AP 1 B 2L R Y Huh? 4000, 5 5 22 W8 T 40 M AR 5 B 40 A . SR 06 1 o R R €| SR s O L S i
RT-PCRA J5 6 175 5 tH (0 40 M 30F 47 %8 28 L IR WG I S 30 S e L ) 40 fL v . 8 R Huh7 200 4k & 4 A2 o 208 8
0 LA 20 (i 2 8 iHUuh?) vk B R I e (0 52 B, SR B2 DL SE I IE W R A 2 W BE I F Octd F1 TRA-1-60, 55 B &
RT-PCREZ K 31E WA 55 7K S 28 ik P U G 22 8 Al AR DG 3 TR % 1 40 M0 45 53 A9 microRNAs PR P9 431k 52 50 45 5 WA iHuh7 7] LI
RG4S 4 PP W BERE N Octd,Sox2 ., Nanog, Lin28 B8 % % /v S A= 4 # ., Huh? 40l WA S £
TR RE T 40 M AR 4

[XER]  IHFanHE ; %S 2 W68 T 4000 1295 55 ; 3 4 72

[(FEIZ%ES] R 329.29 [XHkFRFRD] A [XEHE] 0258-879X(2012)06-0603-05
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[Abstract] Objective To reprogram human hepatocellular carcinoma cell Huh7 into pluripotent stem cells. Methods
Four recombinant lentiviruses individually carrying Oct4, Sox2, Nanog, and Lin28 were constructed and used to co-infect Huh?7
cells in wvitro. Post infection, the obtained pluripotent stem-like cells were identified by Alkaline phosphatase staining,
immunofluorescence assay, quantitative-PCR and immunohistochemistry. The differentiation capability of the cells was
examined by teratogencity test. Results Pluripotent stem-like cell colonies (iHuh7) were observed in cultured Huh?7 cells after
lentivirus-based induction. These colonies were positive for alkaline phosphatase staining and immunofluorescence assay showed
expression of pluripotent factors: Oct4 and TRA-1-60. Quantitative-PCR indicated that several endogenous pluripotency-
associated genes and stem cell-specific microRNAs were highly expressed in these pluripotent stem-like cells. In wvivo
differentiation test showed that iHuh7 cells could lead to teratogencity. Conclusion Huh7 cells can be induced into pluripotent
stem-like cells mediated by lentiviruses individually carrying Oct4, Sox2, Nanog, and Lin28.
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1.1 =&HMHAL5RA REIENEEEH NEB
(New England Biolabs) /A ], Ziffi#k HEK-293T h74%
Sy AR AE. iR psin-EF2-hOctd-pur, psin-EF2-
hSox2-pur, psin-EF2-hNanog-pur, psin-EF2-hLin28-
pur, psin-EF2-GFP-pur, pMD. G, pCMVdelta 8. 91 14
A Addgene Al H:H psin-EF2-GFP-pur K 2 £f {6, 5¢
IR R TR, ARG T 40tk hES-HY H 2 E
TSI DR 27 07 e 28042 JE S . ] 5 2 A0 oA AR S
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R (KOSR 5 F2O Be il . 50 ml F 3R & KO-
DMEM 40 ml,KOSR 10 ml, L-4 2Bt f% 500 p1, &%
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B £ RT-PCR il Il £ . miRcute miRNA %% 5 &
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FBS ) DMEM #5325 952 & 70 % ~ 80 % filt & B
3 B4 58 IE 1 9 psin-EF2-hOct4-pur, psin-
EF2-hSox2-pur. psin-EF2-hNanog-pur, psin-EF2-
hLin28 pur. psin-EF2-GFP-pur J& i % Yt 293T 4H
Mo, By . fE— 10 ml B0 % PRI A
H,O(1 ml), CaCl, (100 ul),pCMVdelta 8. 91 (6
12) .pMD. G (12 g) \DNA(30 pg) il HBS(1 mD),

FEMRA A G E IR EE 30 min, 2R 5 & N A £
iR 100 mm $EFM A, 6~8 h )5, B &0 55 37 K
OB R IR, 48 h FI 72 h 43 Bl 100 mm
B L 05 35 IS W, 1 790 X g B0 25 6% 40 i i
0. 45 pm BRI U S LK 1 L VE RS AU 4 A
LB R AR 500 pl 22 AT JE KR AR IR R B AS
A1.5 ml Eppendorf & H, — 80°C VK45 1 & 47 5l 37
B AT, 2 b (Ui T W B A 5 o s 2 Y 1 3Rk
SO e FE IS AT IR,
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R Huh? 20 F1 hES-H9 40 i i85 i JF 30 /e,
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24 FLAR I 26 2 Kl A iPS 553710, B K .

1.4 S R[AERIZRS BN
Huh7 20l £ 3 15 57 )2 )5 B K40, B R 36 WS K 2
Ji T R T W56 B R T S L L A
A R %) 4T R U EG Bk 30 B %) A A 9 2 A M
96 fLtk FakZedEFE, BAEL R N . K BB E T A
Yz AR AN KA 78 W BUBE T TG T A R B
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B P 5 A0 20 min Wb [ E VL PBS R4 3
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P (GO KBC L. B A ¢ 150 X
BCIP % : 300 X NBT W =3 ml ¢ 10 pl : 20
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Triton-100(F 0. 3% BSA) 7% 4H il 40 min; PBS ¥t 3
WK 5 ming RN MBS AR BT
200 F B & 1 hy W25 —$0.PBS ¥k 3 K. BIK 5
min; AR B 40 (1 + 200 F B , % 40 min; PBS
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1.7 RT-PCR # @ iHuh7 @ fe ¥ MR % #H st L B
Fik (1) RNA filde. BAe 6 fLAR EA K2 ikaEe
T4 A 40 A iHuh7 6 B4 hES-H9 . R &7
1) Huh7 2 M A= 20 63 09 fla B B 43 01 44 B2 i
) RNA, R Sl 3 8 RNA, AR 5 i) vk B2
JSEENHEATES 1 85 cDNA 4 Bk — 80°C vk 46 h &
BHEAE . (2) %5 1 4% cDNA A . R H cDNA % 1
BEA BT ER BT 4R B mRNA JEE Sk cDNA,
(3) 9:i}E B PCR: RT-PCR 51 # W% 1, i In-
vitrogen A Fl & B FHRTECHI AL 10 pmol/L, AR
RT-PCR i £ Al miRcute miRNA 7 Yt & & & Il
RA & UL AT RT-PCR W M &5 54047,

&1 RI-PCR3|#FE
Tab 1 Sequence of RT-PCR primers

for pluripotent stem cell markers

Primer Sequence (5'-3")
hOct4-R GGA GAC AGG GGG AGG GGA GGA GCT AG
hOct4-F CTT CCC TCC AAC CAG TTG CCC CAA AC
hSox2-R GGG AAA TGG GAG GGG TGC AAA AGA GG
hSox2-F TTG CGT GAG TGT GGA TGG GAT TGG TG
hKIf4-R ACG ATC GTG GCC CCG GAA AAG GAC C
hKI1f4-F TGA TTG TAG TGC TTT CTG GCT GGG CTC C
hNanog-R GCA CCG TCA AGG CTG AGA AC
hNanog-F GAT GGG AGG AGG GGA GAG GA
hsa-miR-371 CTC AAA CTG TGG GGG CAC T
hsa-miR-373 GTG CTT CGA TTT TGG GGT GT
hsa-miR-302d  GTG CTT CCA TGT TTG AGT GT
GAPDH-R GCA CCG TCA AGG CTG AGA AC
GAPDH-F AGG GAT CTC GCT CCT GGA A
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R Huh740 Mo 22 R AL K 4 gk 2R G WS
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K hES-H9 4034 2 FHM: 3Rk (B 2D 2E) L ixX & B
S 1A B B A R EL AT 22 T B T A L AR R AT

2.3 iHuh7 @B % Octd #= TRA-1-60 & B & &
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Faik B 4 Pl DUE LS Y iHuh? 40 il 1%
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T 41 M 4% 5 % microRNAs hsa-miR-371 i
hsa-miR-373,
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Fig 1 Packaging and infecting of lentivirus under fluorescence microscopy

A: HEK-293T cells transfected with lentivirus packaged by psin-EF2-GFP-pur; B: Huh7 cells infected with lentivirus packaged by psin-EF2-

GFP-pur; C: hES-H9 cells infected with lentivirus packaged by psin-EF2-GFP-pur. Original magnification: X200

B2 iHuh7 AN EERSREEHRBELESE
Fig 2 Morphology and AP staining results of iHuh7 cells

A, B: Morphology of normal Huh7 cells(A) and iHuh7 cells(B) ; C-E: AP staining of Huh7(C), iHuh7(D), and hES(E) cells. Original mag-
nification; X 200(A,B), X400(C-E)

3 iHuh7 48Bf & Oct4 F1 TRA-1-60 R BB R LR
Fig 3 Immunofluorescence results of OCT4 and TRA-1-60 expression in iHuh7 cells
A: OCT4 expression in iHuh7 cells; B: OCT4 expression in hES-H9 cells; C: TRA-1-60 expression in iHuh7 cells; D; TRA-1-60 expression in

hES cells. Original magnification: X200
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Fig 4 Quantitative-PCR analysis of pluripotency A: Endoderm (Gland) ; B: Mesoderm (Fat); C: Ectoderm (Hair fol-
genes and microRNAs in iHuh7 cells licle). H-E staining. Original magnification: X400
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