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[ ZE] BH .87 naive-like 75 3P £ 8 1 (induced pluripotent stem ,iPS)40 il & , 3 X HiE 47 20 5 e b ic , 0 il i B
H naive iPS 200 % T R4 AR SC I SE BEE Bl o T ik o B ST R A% B G B R 1) B S /N VRS iR L 2T 4 48 i (porcine embry-
onic fibroblast, PEF) 4% A Bl OCT4 ,SOX2 KLF4 Fl ¢-MYC #% 5t Al 7 35 84K TetO-FUW-OSKM, Jf: [7) I 5% AT 26 3k 48 1k
FUW-M2rtTA , 2R H 3 155 0 il 7 (leukemia inhibitory factor, LIF) 45 & B 14 & 2T 4 41 ff 2 4% P 7 (basic fibroblast growth factor,
bREGF)HI 35 320k R kA7 55 5% | i 3 76 15 95 W 30 £5 iR 22 V5 28 & (doxycycline hyclate, DOX) #E475 5, #5785 iPS 41 & |, If- %)
IR Y 22 BEVE HEAT S50 o CEMCSEG b, ] iPS 40 R ALL A HE R IR AR X HHETARIC , JF S E B L A SR ID S 1
A AR A Z R PE , G5 3R I ST 1Y iPS A0 R vE Bt A ST R K T DLEAT B AR AL AR B R E 30 AR L TR R,
Bl 0 e e £ S B, 3Rk 2R T A0 2 B8 X 7, I LIF/STAT3 155 3 8% 4 R H 58 |, (40 m] 20 A0 B B 363k = 1R 2 A 6 3
HIZEIRAR S H# naive-like iPS A 3R o B FT #5719 iPS 20 i 2R JEAT 20 G AR 0, o 0 R g 4 (0 F 00 0% 9 Y (L 25
SR PELLEZEEHRIC Y iPS 4 ) 2 REVEMAR A e . 518 T A . T R R IK 2L SO T naive-like iPS It R .
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Establishment of porcine naive-like induced pluripotent stem cell line and labelling with red

fluorescent protein
Jiang Haibin, Zhang Manling, Zhao Lihua, Jin Yong, Chen Yuan, Wang Junzheng, Chen Qiaoyu, Li Rongfeng’
(Jiangsu Key Laboratory of Xenotransplantation, NJMU, Nanjing 211166, China)

[Abstract] Objective: To establish porcine naive-like induced pluripotent stem (iPS) cell line followed by labelling with the red
fluorescent protein via nucleofection. The labelled porcine naive-like iPS cells could be used for tracing their development and differ—
entiation. Methods: Firstly, bama miniature pig embryonic fibroblasts (PEF) were nucleofected with TetO-FUW-OSKM (OSKM: mouse
derived transcriptional factors OCT4, SOX2, KLF4 and ¢c-MYC) and FUW-M2rtTA vectors. Then, these cells were incubated in the
medium with both leukemia inhibitory factor (LIF) and basic fibroblast growth factor (bFGF), supplemented with doxycycline hyclate.
The established iPS cell lines were identified for their pluripotency. Secondly, the iPS cells were nucleofected with pEFlal-
pha-DsRed-Express Vector which could express the red fluorescent protein, then the maintainence of pluripotent characters of these
labeled cells were analyzed. Results: The established iPS showed domed morphology and could survive long-term single-cell passag—
ing (30 passages). They were alkaline-phosphatase positive, maintained a normal karyotype, expressed various pluripotency markers
and required LIF/STAT3 signaling pathway for self renewal. The iPS cells could form embryonic bodies(EB), which expressed markers
of three germ layers after culture in LIF free medium. The iPS cells were transfected with red fluorescent protein vector success—
fullyand kept showing red fluorescence for 10 passages. The results of alkaline phosphatase staining and immunofluorescence staining
suggested that the pluripotency of these cells had not been compromised after red fluorescent protein labelling. Conclusion: The red
fluorescent protein labeled porcine naive-like iPS cell lines were established successfully.
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T A2 — 2 BAT JO R B 3T RE T ([
] DL A R S 2 2 0 A B, TE A0 i e B e FE rp
b T IR B B, T A T 43 S A T 41 (adult
stem cells, ASC)FlJI& Jifs T 4f Jfd (embryonic stem cells,
ESC)PI R ESC — N L IR G vh 7 8 314, Ay
PIRNAR RS, —Fh AP 2 =48 57 ORI naive
WG T4, — B2 AME 5 TR A9 primed BE G T
Y12, Naive JI iR 40 M A Ay o EOE YIRS T
2L, 5 A VR ) PN A0 T AR S LI 530 J 4
FeHZREPED BA L T A 8 A0 i BE g, O
H A TR IR kG RE S, T primed JRJR T 205
T ZEAL T IRIG A SRR 2 | SCRIFR Sy S0 I 2 Jifs 1 40
Jitl (epilast stem cells), SME & 52 i F-4R il i FGF
o B A 2 RE T, B O Ak R 23 4 S Jif
IRE 71, ARETE Wik & IR IR S, M T ESC ki T iR
Jife X HBF 58 0 AP AE B R B ity T A — H LK
MATTEBEAT KRBT, il B3R B —Fh 7 2 A
20 i o 2 AR Oy ZRE T AL, 2006 4F H A2 Ya-
manaka FSEHRIE T FMEZEET (induced pluripo-
tent stem,iPS) L, AfTH OCT4 . SOX2 KLF4 FlI
e-MYC (OSKM )4 /4~ 53¢ D9 738 1o 18 0 75 e A /D B
TET AN h, 220 55 ARG TR MR ESC /Y
TN, BEJS BN Sh RS RN A A
SENE LS b A ) A 20 e A ) Y B S
THE LT, @R TIPS i R,
WA A A WA HoRe i A # , TR AE AR G8
Az TR DR RN AN AR R /N D T NS
U BT AR 22 H O NZRBR TS LR (H
A BN RAN, T HE iPS Al R ST AR 2D
2009 4, Hr[EAEE RO HGE TR IPS IR A,
A AT 0 5 1) % e Lok 2T 46 41 i v i AN R
OSKM 4 />, Jin A T 4 Jfd 15 5% W (DMEM/F12
KSR \NEAA L-glutamine ,3-mercaptoethanol ,DOX),
i S ATAME 8 IR BT primed R
5120 M A0 iPS MM, 32 200 A e R 4 € 52 B
P RIXZ R T AR Z R T A RN RTA N =R
EA L EE S, BB, Esteban 5 Ezashi 282
WENLE T AR SE iPS AN AR . s WL S iPS
1) 40 A0 5 J9T 2 ST 1) 400 M R 340 2R primed RS 1) £
AE T4 3R 02010 47, Telugu ™38 3 1) 15 75 W i3
ML A0 1§ (leukemia inhibitory factor, LIF) I
/N53rF CHIR99021 . PD0325901, 3k 4% T 4ME & Bt
SR BT naive MR T ALY iPS 400 &R %
0 HL AR 238 22 BT A0 22 58 K1 DL SR BCR I JRE

AIBE ST o ), Bk A T 3 o 200 i P9 e AAS [) e 53
T4 4 a1 OSKM+Nr5a2  Thx3571¢ OSKM+Nanog ,
Lin28'"7 Jf- 45 & AN [m) (1 55 FR W, B 9K #B 5 4R 4 78 Kt
T T BT naive ME T M AT A A R, (HHAR T
EIE R GG L, R R L A2 HIE
naive iPS 4Hfi & ,

21 8¢ 68 M (red fluorescent protein, RFP)fE Jy
— PR ERER AT T AR AR IS, JCHAE
6 7R WG 15 25 A R K 26 naive T 41 TE itk & MR LB
AR R T AR Y EEOLERIC I WG A 2R
ESC 280 o YO P BRI Rl r ik, B
Xf ESC AT 9 e hR1C 52 Ak A % Gt J7 125 BT >R ] 2%
VG H R BB SR B F R 2y, BT 40
R ZEE F bR C B M B T3 B A 1k, HE R
5 naive T2 AR LI EE R, T LAKEHAE T 40 i i
1T 9 F AR ie A58 > Z X7 o Nucleofection #%
Il e Bl AR SR — R AT LUK AN ] 286 4 1 44 L (Gn i 286
SR . T A0 A5) AT e L B HOR G
PRI P AR MR R, A
FH T BE DX A R A o o AR T 5 30 5 A e e B R 1)
WG LG 2T 2 41 5% A RLUJE OCT4 SOX2  KLF4
Lo e-MYC 4 e 3 7R B 30, SR AT LIF 454 65
P BT 4E 4 i A= K I 7 (basic fibroblast growth
factor,bFGF) B35 32K R b 47 5 5= 20, dt v B M
naive-like iPS 4l % ; 7 UL IR I 1] iPS 40 g h 7%
A EFla J& 81751 3 M L0090 3R I8 3K pEFlal-
pha-DsRed-Express2 Vector, % % #% 21 (4 2 't hnid J5
() iPS ALY Z REPE , FRITLLETOLE AbRIC R T
41 52 ), by DA S 3 2168 98 O OR B 5 naive iPS
KA T A0 A B FN A BEE HE A

1 ##EITTE

1.1 M4

I 41 45 %= B DMEM  (1x), KnockOut™DMEM
(Ix),DMEM-/F12(1:1)(1x), Neurobasal Medium,FBS,
KnockOut™SR,MEM NEAA(100x),2-Mercaptoethanol,
Pen Strep,N-2 Supplement, B-27 Supplement,0.25%
Trypsin-EDTA (1x) ,bFGF (Gibco 2> 7], 3£ [#);BSA,
L-glutamine,L-ascorbic acid, CHIR99021,PD0325901 ,
DMSO (Sigma A ), 3% [H);SB431542 doxycycline
hyclate (TOCRIS /A &), % [E ) ;mouse LIF (Millipore 2%
Al LT8R,

UL 55 i L 2T 4k 20 i (PEF) 55 /08 BUIG JL &7
4240 il (MEF) ¥ R A 52 55 % AR A7 5 &% TetO-FUW-0S-
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KM(OSKM) 5L 4 R 1k Fil & FUW-M2rt TA(M2rtTA) 5T
B R MR (Addgene 2 W], 3 ) ,pEF1al-
pha-DsRed-Express2 Vector (Ki#EEAEY ],

PCR X (ABI AW, JHE), 76& & PCR X
(Roche 2~ ], B 1), 88 B A% 22 4 (Bio-Rad A ],
Fe ), = R L L (Eppendrof 23 /), F5 [ ) |, 4
Ml 546 (Thermo 23], EE), A EE B HkE
(Olympus A A, HAS), %¢ 6 i i 5% (Nikon 24 7], H
), AL (Lonza 23 W), 2EH) .

12 F#*
1.2.1 PEF ¥4 X OSKM 5 M2rTA Ji 4

Oy ik 8 3R A A TetO-FUW-OSKM i i il
FUW-M2rtTA BTRL 9 K7 FF 7 100 mlL, {1 J6 4 35
FTURL AR50 G ISR I 00 2 TR B B A
PENVIEG Fsp 1 43 00X BOR AT ob i V), 205 4%
B 20 L iU JS0RE 55 D S0 2E 47 S0 B B R G PR VK
W R BT, 0 TR L B DI R LS
K FH B DTVE I MIUBORL , 77 T -20 C#5 H

fift 7R i AC PEF T 1 4~ 60 mm L1 ,24 h J5 0
2L, A0 3k 3] 80%~90%11 4 FE B, il 0.05% fi% g
165 200 14 A B BRI, A BT A 440 i 5 55 (84 %
= i DMEM \15%FBS } 1% Pen Strep)Z< 1-1H b )5
1 500 r/min #5.0> 5 min, % 35, JFH DPBS V& 1 3 .
7 B A Amaxa™ Basic Nucleofector™ Kit Prima-
ry Fibroblasts(Lonza 23 vl , 38 [&) v 452/ 3 BH 15 1] 4%
S, R B UK e M K 1Y) TetO-FUW-OSKM (4
pe) fil FUW-M2rtTA (4 pg) 2L [ % A PEF ., FIH
FUW-M2riTA Uk H 1Y zeocin Prib 3L |, i vk H B
APCAPER PR MIRR . 25 53 4 ERUAS 20 P bk
FEH 4] DNA i PCR %8 OSKM 5 M2 J& 75 [A] B
NN 515 R ORBE KRR 1
FR o
122 iPS &%

T 3R R A RO & T P4 U
MEF TR ML R 55, 40 Mk 2] 95% 4 B, A
LW FE R 10 pg/mL 1Y 22 2455 R -C AL LA g 2.5~
3.0 h, Z ¥ 40 M FH 0.05% B BE T 1k , 40 Mo 15 97 i &
IRV AT B0 T A0 M 5% 53 0K 40 e o BT 3%
FAL 1.0x10° A4 A 2 0.1% 8 i AL B 30 min
i) 4 FLAH,38.5 °C.5%CO0, K5 5%,

iPS 155 . it R 28 PCR %7€ 19 OSKM 5 M2rtTA
ZRAAROBUBEPE A AR T 4 FLACH, 24 40 AE ik B 95%31
B EERE T 0.05% g BT A0 240 L, 2 B 5% 5% W 2% 1k 9
RIFE O, FEE IR, T 4 M 8 5 W (40%

KnockOut™DMEM, 10% KnockOut™SR,24% DMEM/
F12,24% Neurobasal Medium,0.5% N-2 Supplement,
1% B-27 Supplement,0.125 pg/ml. BSA,2.5 pg/mlL
insulin, 1 pmol/L. L-Glutamin, 0.05 pmol/L. 2-Mercap-
toethanol, 0.5% NEAA, 1% Pen Strep, 3 pmol/L
CHIR99021, 1 pmolL. PD0325901, 2 pmol/L
SB431542,2 000UI/mL LIF,16 ng/ml. bFGF,50 ng/
mL VC 5 2 pg/mL DOX)¥s 40 ffl 85 2 5F 114k, 2 5 %
4 fLAR AL 1.5x10* A0 I A B4 1T 1 d #E%
U %2 38,5 °C 5%CO0, Hid% . 3 d 5 ikOf
WA TErEREIC Y, Z )5 B R AR WO W%, A ve b
KA SEIRUREAL AR, Z )5 Bk el e An AL AX
1.2.3 iPS @mhe % fe 5w

BRCPEWERR AL (0. XL ARG IR 00 iPS wERpE AT
B B 1R il s (0, ) 20 M 5 LR 1 HAT 2 e (]
Alkaline Phosphatase Detection Kit(Millipore 2\ ] , 7
B, 2 B UL A5 T A 2D BRIEAT 44 . e 5E e im0
20 0 T R R AT IR

AMZRLSM T - (559714 iPS A0 A 002 pugmlL
BOKAIE , B FRAa P8R 1 h 5 B0 0.25% 5k il it
Frif Ak, B IR ML LT AR5 H A0 R T R A~ A
1 000 r/min B0 3 min 3¢ E3i§, WA 37 CHIRH
0.56%KCl KB 2 mL, BREWITH 4 IR 2,37 C
K3 30 min, 1 000 r/min #.0> 3 min 3f-5% L A
2 mL [ 8 W (P W DK R =3:1) , 44 20 ML DL I e 8
B, Z 5 FIA 2 mL [ WO R 40 S g R i
% 40 min, 1 000 r/min #5.L> 3 min 5 L35, A 2 mL
[ %8 W = B 20 min, 1 000 r/min &5.0> 3 min, 3
PZRWA T2y 200 wL A0S 78 70~80 cm
P B AR A L B AR b, s IRACE R, 7
Giemsa:/K=1:10 HY L il e il G @8I 4 4 20 min,
Z I B O K b, 2 IR BCE R K 2 28 T Il R
LS AR AT

RT-PCR J¢ RT-qPCR %% ZHe ¥k . 1]
TRIzol % $2 3 iPS ZH s \PEF Kz MEF i & RNA, {if
M Hi Seript II Q RT Super Mix for qPCR (+gDNA
Wiper) (B 50U PERE AR W) RHEAT IR 7)) IGH &1 2
R UL 45 v B A 2 BROFs RNA BUB% 5%  ¢DNA, 2
Ja Bl wn ™ R AR R (20 wl):2xTaq Master Mix(Dye
Plus ) (F 5UMERE A MR A BR A R A H]) 10 pL,
EFHEGI (10 wmol/L) 4 1 pL, BEA cDNA(10 ng/
w1 WL L& ddH,0 7 wlL, f )5 A £ PCR A ik
7 PCR B, 452 THMNZREN T HIRIE N O,
PRI iPS 4H i & P Y 5 RNA JF S5 58 ¢cDNA,
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ZJa Bl an N &R R & (33 wl):2xChamQ SYBR
qPCR Master Mix (¥ % b5 MEBE A= W BL 4 A BR A WD)
16.5 pL, I F 5] % (10 pmol/L) 4% 1.5 plL, B A
¢DNA(10 ng/ul)3 pL KA K& ddH,0 10.5 pL, & )5 #%
B AL 10 WL K S 73 2%< B 96 fLAk b, 4T gPCR
KN, ORI PS4 il & A AR R OCT4 SOX2 .
KLF4 J ¢-MYC 13R85 5 5175 B KR BE K&
FEY R BER/NINER 1 TR

F1 519FS,RNRER=IAN
Table1 Name of primer sequences.annealing temperature.

products size

KoY
514 5191791 8
S (5'—3") K/
(C)  (bp)
OSKM  F:GAGGGAGACCGAGGAGTTCAA 57 2743

R:GCAGCGTATCCACATAGCGTAA

M2riTA F:GGGGAGGGTAAGTGAGGC 58 1307
R:GCTGACAGGTGGTGGCAAT

mOCT4 F:GGCTAAGCTTCCAAGGGCCTCCAGG 58 267
R:TCCACCTTCTCCAACTTCACGG

mSO0X2 F: GGAGGAGGCAACGCCACGGC 58 338
R:GGCCAGCAAGCCTCCGGGAA

mKLF4 F: TACGACCTGGCGGCGACGGTG 58 346
R: GGTGGCGCAGATTCTCGGCTG

me-MYC F:AGGTCGGAGTCGGGCTCATCT 58 316

R:ATCTGGTCACGCAGGGCAAAA

F:GGTGGCAACTCTACTGCTGCGGCG 62 313

R:GTGTACTTATCCTTCTTCATGAGC

F:CAGCCCCAGCACCCAAGGCCATAG 62 243

R:AAGCCAAAACCCAAAACCCCAAAT

pe-MYC F:ACTAAGAGAAAGTAAGGAAGAAGG 54 219

R:AAAAAAAGATGGTAAGCATAAAAA

F:AAACGCAGATCCAAAGGAGA 54 386

R:GCTCAATTCTGAGCCTCTGG

TFCP2L1 F:GAAGATGTCCCGCGATGATCTGGT 66 401
R:CGTGGTAGCCGTCATTGCTTTCAG

NCSTN  F:CCAGAGCACCTTCAGCATCAACCCA 62 342
R:GCCCTTCTCCATATCGTAGACCATT

pSOX2

pKLF4

LIN28

OSTEON- F:TGCTGAGGAAGCCGAGGAGGAGGTG 62 300
ECTIN
NEUROD F:AGGAGCACGAGGCAGACAAGAAGGA 62 454

R:GGAGTCCAGGCAGGGGGGGATGTAT

R:CAGGTTGGTGGTGGGTTGGGATAAG
B-actin  F:CATGGCATTGTGATGGACT 58 260
R:ACGGATGTCAACGTCACACT

A H G e D G YL €5, . Fi A iPS 20 i 3% R, PBS
Ve 13,5 min, H 4%ZRH B EE 10 min, ZJ5
PBS ¥t 3 ¥, B 5 min, 4t OCT4 .SOX2 & NANOG
AN T 1%Triton EiRE®E 1 h, 25
T PBS ¥k 3 WK, A K 5 min,, i 10% 5 1113 1L 7% =
I h, Z 5B BRE AW, A —BT,4 Cil R,
— BT 10%11 = 1w 1, B 1:100, —Hifs B
WM 2 PR b Z 5 BB —3i, PBS Uk 3 I, Bk
5 min, #GI TP, ZHUE T 10% 1L FE s
9 1:1 000, —HifE BNEE 2 iR, R EEHE 1 h
Ja, BBR P, M40 o A& & Fluoroshield™
with DAPI(Sigma 24 W) , 36 [&), 96 W il 55 T WL 5¢ 4
g,
1.2.4 Western blot 5% & & k&

JEE T AL iPS 41 il &R M PEF B 40 i 514K,
A3 HCH 2.0x10° A~ 40 i, PBS P& 1 3,1 500 r/min
B 5 min J5 £ LT, IMASA 1%PMSF 1) RIPA
ZLRW, FEAPIR ) VK R S min, Z 5 {8 1]
BHRBE DL R KR 4 CE O 40 min, B R,
IR FH BCA 35D 5 T $2 O 2 ViR B . 43 il BB
100 pg 21, A PBS £+ 57 2 60 WL, A SDS-PAGE
FE EREZ I (5%)15 pl,96 C/KEH & 5 min
LA -20 CARAE ., el 10% 1 SDS-2K T 4 ik
JHe B, 3 S 20 WL G B (AT L vk . HL YK
SR R B E A% AS PVDF I E, Z
Ji F 5% W B RE ky = iR 3 2 h A —$i (3R 2),
4 CWiE =L, F TBST #4 AL 3 i , 3l 5 min, Z
JE A —Hi(F 2), £IIFE 90 min, TBST ¥4 B 1k 3
i, &£ 5 min, Z 5 M AE & Pierce ECL Western
Blotting Substate(Thermo Scientific 7~ 7] , 3¢ [€) i {4
W, THER R R G P A IR
12,5 iPS a it h%x

AR 3 d IS A, R I BLAR T2 FF 48 i A
T 252 L B R FOB A B (30 WL/ B 5
BRI 1 IR B RN 8 A e i 3 2 S
TR TR 11 IR A B9 1 R A A WA R
I, FIH TRIzol L FEBUE IR & RNA, IF 1T
RT-PCR, % % 0 " 4h = 1K )2 4 5& 3% [ NCSTN
OSTEONECTIN 1 NEUROD (1) ik &% . 519 ¥
G B SR EE Ky e BOR/ININGR 1 R
1.2.6 11 iPS @ i P N4 3 K R A

B & A 2D 6 90 B H R G UK pEFlal-
pha-DsRed-Express2 Vector [ K iz #F # 100 mL, fi
JH BRL R 3 350 G B O mkL , I P RR i 1 o U g
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Table 2 Information of primary antibody and secondary antibody
R —4 /)
0CT4 Rabbit anti-OCT3/4 (Santa Cruz Biotechnology, 3[E)  Goat anti-Rabbit IgG Rhodamine (Rockland 2% ] , 3¢ [F)
SOX2 Mouse anti-SOX2 (Calbiochem , 7% [%]) Goat anti-Mouse IgG Alexa Fluor 546(Life Technology 23] , 9% %)
KLF4 Rabbit anti-KLF4 (Sigma, 32 [#]) Goat anti-Rabbit IgG Rhodamine (Rockland 23 ], 3 [#])
NANOG Rabbit anti-NANOG(Santa Cruz Biotechnology,3£[E) ~ Goat anti-Rabbit IgG Rhodamine (Rockland 23 ] , 3¢ %)
SSEA-1 Mouse anti-SSEA-1(Santa Cruz Biotechnology , 3¢ %) Goat anti-Mouse IgG Alexa Fluor 546(Life Technology 23], 52 [3)
TRA-1-81 Mouse anti-TRA-1-81(Millipore , %) Goat anti-Mouse IgG Alexa Fluor 546(Life Technology 23] , 9% %)
p-STAT3 Rabbit anti-P-STAT3(Cell Signalling, 3¢ %) Goat anti-Rabbit [gG-HRP(Santa Cruz Biotechnology /ATl , 3¢ %)
STAT3 Rabbit anti-STAT3(Cell Signalling, 35 %) Goat anti-Rabbit [gG-HRP(Santa Cruz Biotechnology /A ], 3¢ %))
B-actin Mouse anti-B-ACTIN(Santa Cruz Biotechnology, J¢[E])  Goat anti-Mouse IgG-HRP(Santa Cruz Biotechnology 23], 35 [H)

Fsp I T 37 CHg U . BV, 23 5 L 800 ng
DI BORL 5 5 BORE 4T BrONR B B8 I H Dk, %8 8 Bk 2
BWITT . ZJ5 SR ITTE R Wl VI i JBokL kA 7 ik
25 DN A TR B e R A Yl BT A 2 i 1
%Ad H Amaxa™ Human Stem Cell Nucleofector™ Kit
1(Lonza 23w, 36 )il & 38 o B 5% 30K 3 g M2k
P pEFlalpha-DsRed-Express2 Vector i fi % A %]
1.5x10° N4 iPS AL, 2 I 5 240 M0 3 31 4] 57 )= 4K
Sk, 24 h R, I E TGN E B T W4
iPS 20 g v 218 5 G A I ARIA T O .

1.2.7 #J5iPS@me % a2

B P W MR Bl e (0 . e ad 21 (B 9B EE Y iPS
SEREEATAE BRI B Y (1 W) L E LR AT £
AEtE .

RT-qPCR 253 2 A 2k [H 323K« 2 1 pips-b %
SELLE G E I pips-b 40 AT G RNA K H 2 5 5
4 ¢cDNA i@ i qPCR I % 2 F 40 g b mOCT4,
mSOX2 . mKLF4  mc-MYC , pSOX2 & pKLF % %
RIKESR,

G PE TN 0 4F iPS A HEA T S e s e e
WL 5% A B 58 41 (8 9 Ot 8 H s e OCT4 SOX2
NANOG “EZ B T HY RN ELL , Gt 7k 1.2.3,
—HifE B W 2 FiR ,0CT4 5 NANOG —4iH Goat
Anti-Rabbit IeG  (H+L) Antibody (ABclonal 2~ w], 3
),S0X2 —#i°4 Goat Anti-Mouse IgG & IgM Anti-
body (Millipore 23 ) , 8 [5), & 4,58 if5 T %< 6 1 i
i T MEEAE R
1.3 s%itd sk

4 BOHE R F SPSS20.0 48 b 4k it A7 Hdi oy
Bro M KB it 17581 A, P<0.05 Ron 22 7% A2
R -

2 & R

2.1 k434 OSKM 5 M2rtTA i 44 4m Rk

G SR 0S5 OSKM Fil M2rtTA iR ) K
AT 100 mL, >R FHJC N B 28 SRz R £ 12771 & 4 B
JoRL, B B R MR 4 i A 248.5 ng/pl Al
1 022.0 ng/pL, ZJ5 %0 24 pg 1) OSKM il M2rtTA
SRk, FHBR G VIR Fsp 1 48 37 Cib 47 V)i
o 552 RIEFYIZ G W BURL 20 WL #5147 By i b e
JRE LK, LUK A SR 1A R Bk OSKM 5k Fil
M2t TA ok E g YIIF , FLBOR K/ IE# , 2 5 i
S BEYTVE 4 i 3R AS B G Pk JORE [T i, 0443 %) e
435124 801.8 ng/uL 1 834.3 ng/ul.,
2.2 OSKM /T4 5 M2riTA /i 5 2 F 4% 3 € 2 4% 5
UK & 4t tm i

JEAR B Th 5 i L AT 4 A0 L 15 37 24 h 5, ER
FIAMMARS R Bk B T 95%iIL &1, Heib# 4n i
T RS AR | R Lonza 2545 Yeid ] &0FF OSKM
JRE S M2rtTA Ji bz 3 [6] 5% A 1.0x10° A4~ B 5 4% 4
Mar . Z 5, FIH M2etTA JECRE b Y zeosin B X 41
JL R AT 0 % | I R e e PEF A Sy B M X I8 309 1]
B KRG AN AR A | Bl 25 B I, 4 i 78 1~ 430t
FEXEIN, R B B EA AE AN PE T . 24 8 d JiE , T
G PE e R N 1B TR, B R U () [RDE
Y HES B % 2 A 1 S B AL AR TR AR O B
TR 40 S OSKM Fll M2rtTA kL) PCR % &, A
WAL BRI T 92 A~ Fife , 20 PCR %5 , A 40 4~
ViR OSKM Hl M2rtTA BUBH M, 35 20 45 S &l 1C
Fios, Hof P-0-M-03 5 P-O-M-04 5 41 Jiid £ > [] i
AT OSKM Al M2rtTA 2 A~k
23 PEF# %% iPS

B [a] B 55 A OSKM 1 M2t TA 5k 18 200 it Ak 422
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AR, ¥i9E 8 dJ5, AL iPS wfEIE
B, W 24D B, 4 Bl aE 44 8 pips-a Al
pips-b. KA EE IR 5 KRB 2 FOIEZ
pips-a W2 i F-tR (B 2B), 17 pips-b W B8 HLA 37 44
T (1% 2E) .2 i LR AT LA T B AR AL ARG R L3 d
HEAT 1 RALAR, AT 2 30 ARL) | ZJa X 4 M k17
K53 07,2 S R AL AL TR, O 38 SR L A
pips-b 4 A% HIZE B LI 2C B PR R il e (2
IR, 2 AN R L R pips-b 40 Gy (45 5
LI 2F

2.4 iPS @& RT-PCR %A qPCR % %

TRIzol % #& X pips-a .pips-b .PEF & MEF 4 jits
&L RNA J& , #£47 RT-PCR %22 , 45 K W&l 3A FioR 2
A0 ZR 2 Ik AM IR OCT4 SOX2 KLF4 & e-MYC
4 NZHEH T, HNTE SOX2 KLF4 } c-MYC th 45
Fik | A B3R F 8 LIN28 il TFCP2L1 |, X %
WIRT £ 7 1Y iPS il R BT Z 6Pk, il qPCR [

WA R AR OCT4 SOX2 KLF4 F ¢-MYC 1
Fik2aS, ALLR I pips-b B9AME LR 2k 10
= T pips-a, &5 KUK 3B Fios,

A:M1 4 A -Hind IIT digest DNA Marker,M2 4 1 kb DNA Ladder, 1 & OSKM JiL ik ,2 &7 OSKM Y] 2 J5 ,3 i M2rtTA JE ik, 4 4
M2rtTA FEU)JG BORL; B : A0 5E P (x40 ) ; C: SR AR PCR Y5450, M 2 1 kb DNA Ladder.
B 1 3%kB% OSKM 5 M2rtTA Rk 40tk
Figure 1 Obtainment of cell lines with OSKM and M2rtTA nucleofected

e

A:pips-a 4 ST K H K] (x100) ; B: pips-a A0 IEALCHE T2 & (x100) 5 C - pips-b A% BI45 HE K (x1 000); D : pips-b 4 Jifd 52 B Hi 5] (x100) 5 E »

pips-b AIEAEACEFER (x100) ; F : pips-b ZHUARE B RS U (1, (x200)

2 3PS ARMERIESR B DR B EREE L B

Figure2 Cell culture, karyotype analysis and AP staining of porcine iPS
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B M § £ PEF MEF B
254
mKLF4
2 A
I); ¥ 3 E
%
™ <
= £
E
TFCP2L _ mOCT4 mSOX2 mKLF4 me-MYC

A:RT-PCR % Z 255, H A M 24 100 bp DNA Ladder,mOCT4 .mSOX2 .mKLF4 .mc-MYC N 4MJE ) 4 4~ 2 GEF T, pSOX2 .pKLF4
pe-MYC AN ZHER T3 B AN L RER FFEik qPCR 2530, 5 pips-a 41 L4, 'P<<0.05,7P<<0.01(n=3).
3 pips-a 5 pips-b ZEEEFFRIE RT-PCR & ¢PCR £ELER
Figure3 Results of pluripotency factors RT-PCR and qPCR of pips-a and pips-b

25 iPS@p %Rl FARKER SSEA-1 5 TRA-1-81 S Z e+, [AIAS, @ T West-
X} pips-b AT e Y, G5 R aNE 4 ern bolt SC 55 7F— LB IE T pips-b 40 M 2 6E A+
fif 78, pips-b £ i5 OCT4.SOX2 KLF4 NANOG . OCT4 SOX2 } SSEA-1 &Ik 45 KL anl&l 5A Fios .,

0CT4 OCT4/DAPI SOX2 SOX2/DAPI

KLF4 KLF4/DAPL NANOG NANOG/DAPI

SSEA-1 SSEA-1/DAPI TRA-1-81 TRA-1-81/DAPI

E 4 pips-b BEREHLE(x200)

Figure 4 Immunofluorescence staining of pips-b( %200 )
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2.6 iPSZmfefs TR ERLER

EA 545 R LW naive T AL LIF/STAT3
£ i {6 A 4 L [ FR TR, AR Oy STAT3 2 111
ik, Bk, $EE2 MR RMSEN, #1177
Western-blot 3256, 25 AN & 5A Fras ,2 A4l & 19
STAT3 & F#A BB Ak, PRt AT DAAE W, #5719

iPS 4l i 3d i LIF/STAT3 155 i % 4t 47 B3 3 H 87,
LT /NG T 40,
A B
45kD:
acT4 ! NCSTN
SOX2 34kDa
SSEA-1
PSTAT3 100kDa
STAT3 100kDa
B-ACTIN

SOkDa  OSTEONECTIN _ '

27 iPS AR AR S > AL A K IEAR AR Z R B AR
RT-PCR %% 4 %

iPS 4l e i35 9% 7 d J5, v LR IRAATE A,
WE 5C FiR , ZJE BB S RNA 517 5 3% 5%
PCR, % =2 K F RGN (B 5B) 2 MM R
RN Ak R IR 5 Y9 = 2 AH S SE T &5k, B
NCSTN ,OSTEONECTIN &% NEUROD,

(S gl

g &
g 3
Pt

S,

JRe
b
2 Tk
& i
» . "
A
. Sl

A:pips-a,pips-b & PEF Western blot 45}%,M1 >} Prestained Protein Ladder; B: Z&/i{A RT-PCR % = JIf /2L H #2315 , M2 24 100 bp DNA
Ladder,NCSTN 4 N If)Z marker, OSTEONECTIN 4 {7 iftJZ marker, NEUROD “H#MEJZ marker; C: pips-b A ISR (x40)
B 5 iPS Western blot £E&ERREIMF LKW ER

Figure 5 Results of Western blot and in vitro differentiation of iPS

2.8 w1 iPS AP HANLE KR E G Rk H ik

1 K5 9% &% A pEFlalpha-DsRed-Express2 Vec-
tor UKL Y KA AT B 100 mL, i F JC P 75 28 ok K
PR IR0) A AR WUTORL A5 MR B R 522 ng/pL. K BTRL
BRI E N UG Fsp 1 b U1, i) 2 J5 B 20 pl
fit 1) JoA 55 i JBR HEAT B B R M HL Uk 4 2R An ]
6A T, v WL BORL O V1T, 2 05 1 T A% S 1l ) &
] pips-b 20 ffd v G AN 2R VE TR 3 g JF kL8 3R,
3dJm, nILEIARM B AR S Z RS, A 6B
FIR o GEAMCEUE AT R a9, E 6C B
TN o 25T A0, S B I A e R il G R, 4
SRR, R W ALL 650 H 3R I8 8K 5 X 40

AR P 5 I T 5 e
20 LERKEGIFITE IPS @IS ey iz
R
i 2¢O E 7 PCR AL T pips-b 40 i LA Je 21

B R HMYE T AR PR ZRNE T
mOCT4 .mSOX2 .mKLF4 .me-MYC LA}z N I £ fig N
T pSOX2 pKLF4 KK %5, KW AL A0
A5 A B E W pips-b 4 Bk ZREN F YR
ik, N T R AL AT E A R EIR S
XF T 241 i 22 ek A R ) X A M AT T S
Jetn, SR ME T fras, ol WA AT SR 35 OCT4

SOX2 K NANOG % ZHEH T,

iR Z R 3R A 9 E i PCR ORI %2 ¢
JEYe A I 25 B 0T LIERT, T4 2 41 (5 58
brid ), H 2 R PEIR R A AE
3 i

AR5 3 o 1) B b /N G L 2T 2 4 e vp
A5G R K BRI TetO-FUW-OSKM Fl FUW-M2rtTA
2 AN FAL, Zat DOX i, o i ar e T8 iPS 4f
e ¥ ) N S A VA S N S N DR 25U )
P HAL AR, BRI T N IG T4i M, 453 RT-PCR
RSN B 5 28, T g7 1 iPS 41 i R & ik
OCT4 .SOX2 KLF4 c-MYC .SSEA-1 } TRA-1-81 %5
Z T Z a8 1, Hoh SSEA-1 R/ naive IR
JiE 40 A5 25 R 7 1 TRA-1-81 0 A Bl Hifth R K 2%
W) naive WG T 400 bR 5 H 1159 X iPS 4 ffg &
AT 5l B 4L 78, Western blot Z5 3R Box, T 4@
o STAT3 1 & AEwERR AL, ZE B p-STAT3 &, X
FE T A N7 Y iPS 4 A Rl LIF 155 38 B 4 45 A
T H 2 BTN A naive i T 41, iPS
R RSN R BT R, AR S IRA 28 RT-PCR
YE IR AR IR = IR 2 A DGR, Uk B i 4t
ST PS 20 R B RSN RE T2 £E B RTIR T
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E i pips-b4i
Bl pips-RFP4L

1.57 ®

5

;Z) 22 1107

=

< E 0.51

z <=

=

=
0.0

mOCT4 mSOX2 mKLF4 me-MYC pSOX2 pKLF4

A:pEFlalpha-DsRed-Express2 Vector [itfH][5],M & 1 kb DNA Ladder, 1 JJFFCRE, 2 M REV))G TR B 85 52216985 va e (x200) s C: il
LLEFOE(x200) ;D - A AHRMEBERR IS (18] (x200) ; E: R 2L G PG R 19 T4 pips-RFP 5 oREFYLLT 0O G 11T 20 pips-b MBI
RIKFES R, pisp-b A ILHL,"P<0.05,

6 iPSHMRNIBRAEEAREEER

Figure 6 The iPS cells were nucleofected with red fluorescent and results of identification

DAPI RFP OCT4 MERGE

DAPI RFP SOX2 MERGE

DAPI RFP NANOG MERGE

B 7 iPS#HABRNIRCEREDLRELE R (x200)

Figure7 Results of immunofluorescence staining of iPS with RFP(x200)

#HE ST iPS i R A — 2 T ZE LT naive IR T 40 T Sy B oM A AR AR I N S A ZRE R Rt
L, M naive-like iPS ZHfifl % . WSS, MANR B 0CT4 .SOX2 KLF4 &
Z R0 ST B IPS 40 i R U000 ER A c-MYC 4 /™ F Rk R 8 T 5% o X A B
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6L LT 440 i T, 4 DOX i, # R
naive-like iPS 4 ifd & . 5 Z B 7L A HL X7 IR A T
TEPN K 5500 T AH OG0 SE B AR XN 5 R R BR R T
e 4 TR IZ O T S mAR I SRR T Ny fE

PIAEFSY R, IR T 40 88 B4 naive Al
primed B FAURZ . —MBINH naive IR 140 L H
B =i WA, o] DL T SR AR AL A O HoA R
WABEST s M primed WRAG T 40 L AME W2 R TR,
3 o AL R AT A B AE AR N BT IR R AR T R

fE 20 AR5 0 A R (975 3 ik (H A ST AR Y 2
AT 4 R ANEF B 25 5, pips-a SME B RS- i
pips-b BN T N7 pA e | {F 7 Fol 240 1t A T DL AT
YL AL, 3 H RT-PCR .Western 6 E R K 2
PR HAb i mipy 22 5% . Al ilad qPCR %5 2
A4 & AR TR OCT4 SOX2 KLF4 & e-MYC 1%
RTEBL, KB pips-b [ 238 /K0 =, F b 4 W7 T i
& 75t pips-b 1Y F% A2 Bk b OSKM it
BOFE VVBCE & T AA BT XA S, AL B
il P AR ) 905 3 v, B S I A i R S AP e 22
5o

LI YOGHE FUR— Rz N T 2 68 T 41 il
PRICIIRE A, 12X F2O0ARIE iPS 40 i i BiF 58
b ARBFSEE i A pips-b A EFla B 31 1351
418 5 N B 1 3R 38 UK pEF lalpha-DsRed-Ex-
press2 Vector, )% iPS 40 A 347 F5 1 , 48 il AT LA
FaE Rk E 1, ML A58 E At
BT AU 0, R AN AT SR FT DL €5, qPCR L
BEETAA AR 1 BE G Y iy 5 A i R o AN IR 2

AEILH Y #IE 22 5, KL pips-b AU h#E A LT (4
TEGHR I 2 HBE R ek 7 A g e 2 )5
X BB AT (A HEAT R o Y L S
gk L R A AT 9% #23K OCT4 .SOX2 A1 NANOG %%
ZRE T U FRAT AT LA T | X IF 5T T ST 0 B
naive-like iPS U HEA T B B, IR AR T 400 £
A T 2 R )

gi LRk  AHIESE 2B, 0T LLSE 3 R A R R

] 54 i L AT 2 4 i v S AL 58 OSKM 4 [H 13K ik
AR L4 T E AR S naive-like iPS B R |
lia] BT 2 57 41 B 2R P LD 8 9 A Fak 3k 1T
DL D% T 4 i i 47 20 5 A, F BT 4 i i
ZHEVE R & K AR A, en] DUIE AR iPS 4
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2017 4F Pottel 55" & T 5 T E C(cystatin
C,Cys) FIJE T IfiL & WLEF (serum creatinine , SCr) &
Cys 1 2 D 2AF R BT BB A0 (full age spectrum e-
quation, FAS) FASCys il FASCombi, F T 1Al & /1N
BRUET A, TR AT H A% 96 11k A I8 HC vl PR A T
BTE FE U1 B0 R A T 5% RS R IS AT S AR
T AE4 (chronic kidney disease epidemiology collabo-
ration, CKD-EPI )23 20, A7 b [l ARE, o HAE o
AR N B P R A B S0 IE

AR AT 2 4 FAS A XA E 4 A4
1184 2 /B H Yl HIPE I 5 55 s HfE A2 (19 2012 4F 2
A~ CKD-EPI AL (3T Cys A3, CKD-EPICys; 5
F SCr Bk A& Cys A3, CKD-EPISCr-Cys) #£47 T Lt
B8, WFITas Rk B FASCombi 22 2 7E B AR i 22
fe/)N (median bias,—2.87) i ffi P % = (the inter-quartile
range of difference,IQR,19.01) . £ i 1 & 4 (the
proportion of estimated GFR within 30% of referenced
GFR,P30,74.16% )., FASCys ~35 CKD-EPISCr-
Cys A 89 3& H P AH T (median bias,-5.17 vs. —4.0;
IQR,21.01 »s. 20.18;P30,70.10% vs. 70.35% ,P>0.5),
PIPEF CKD-EPICys 233X, 78 o AR RN e 4
P AFEH FASCombi 24 5 CKD-EPISCr—Cys 22

KFRIA Y (P>0.05) 6T 2 12T Cys A MAE
o AR ABEH  FASCombi 23 3 5 FASCys .CKD-
EPISCr—Cys }2 CKD-EPICys 2> A L | f 22 40 X 45
/N (median bias,—8.09 vs. —=9.63 .-7.52 .-11.04,P<
0.05). A0 5 & (IQR,15.18 vs. 16.32.15.22,
16.63) . Wi ¥ i & (P30,70.37% vs. 64.33%
63.35% .54.58% ,P<0.05) , {X FASCombi f#J P30 ik %
70% .,

FASCombi 24 2CAE G HE i 22/ . Ao M 2
HEAR M = 0 LA [ S A R 0 R S
F CKD-EPI 28 =X . 1M FASCys A =X W 5 CKD -
EPISCr—Cys 22 20K BUAH X sl mg # , AL T CKD-
EPICys A3 7F FAS 202U B R AR i i - ol B
B IE T EONEE, U T AR R
AN F A B R TG b S AR NHERY B I RE
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