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[# E] BiY: WEEFSOIOCEN (GFP) 55K S PAX6 3D (1 T 41 B 28 304, WA HAE AR
i (293FT) 40 1933k . ik RIAR A EEsE 205 0 (PCR) MK FUIG 4120 Hh 3R B PAX6 JE R, 468 12 T 3%
PRI BRI TE#S , 5 B F A 8k pEF1 a-TRES-AcGFP % Sall/ BamH1 W] J5 ; 42 T4 DNA 52 ) %% , 1715
i 41 Uk pEF1o-PAX6-IRES-AcGFP, FTE i PCR ,Sall/ BamHI XL Y] K i 757 % 58 TERA )G , FING oA 44 4 203FT
AL, R P BN S 2 B A BIIER GFP (3635 (K 1B ( Western blot) 35Kl PAX6 1363k, &R TALTR
pEF1a-PAX6-IRES-AcGFP 2 RT-PCR FHIM G-I #4175 B /Ny 1269 bp 1y B A9 447, 7 %58 3% 551 5 GenBank
R BR PAX6 5[5 5 41  [R1 YR 1 35 100% 4 A BB 08 /NI i) TE ) 5 520 REA% % 293 F'T Al f5 ] Il GFP 4
8,565 , Western blot it 7% PAX6 B[ #HE ., &0 MIME T PAX6 FZ% 3K T4 Tkl pEF1 a-PAX6-IRES-AcG-
FP,BETE 293FT 4iiffiHh ik PAX6 HH .,
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Construction and Authenticate of Eukaryotic Expression
Vector with Rat PAX6
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[ Abstract] Objective: To construct a green fluorescence protein report gene ( GFP) and an eukaryot-
ic expression vector of rat PAX6 gene and, observe its expression in 293FT cells. Methods; The rat
PAX6 gene was amplified by Polymerase Chain Reaction (PCR). After verified correctness of sequen-
cing by connection with T vector, the recombinant products of the pEF1a-PAX6-IRES-AcGFP were
gained by T4 ligase connecting pUCm-T-PAX6 and eukaryotic expression vector pEF1a-IRES-AcGFP
with restriction enzymes Sal [ /BamH. After identified by colony PCR and sequencing, pEF1a-PAX6-
IRES-AcGFP was transfected into 293FT cells with Lipofectamine® 2000 assay. The expression of
PAX6 protein and GFP were detected by western blot and fluorescence microscope. Results: A specif-
ic band of 1269bp was detected from recombinant plasmid pEF1a-PAX6-IRES-AcGFP by digestion of
Sal 1 and BamH | and RT-PCR. Sequencing and identification showed that homology between this se-
quence and the rat PAX6 gene sequence from GenBank was 100% , and the size and the direction of
the inserted gene were right. After transfection, 293FT cells showed green fluorescence under fluores-
cence microscope. A band of PAX6 protein from cells was detected by western blot assay. Conclu-
sion: The eukaryotic expression vector of PAX6 is constructed successfully and can obtain high PAX6
protein expression in 293FT cells.
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R PAX6 H H A R A A 2 S e 5

A E R EENEEIRRZ —, 23R4 8
ik 1000 i E &, RERAMEE &EY
300 27 , BEAF B AR RS A IS B0E [ E 2 10
TINMT S BR R R A R B = i A
HISAR RAaYT i) EL R Z — AT AU
A8 FLAb I £ I 2% T 40 9 (limbal stem cells, LSCs)
SR b R AN B 3SR A AR R SR RE
e TR O e T i A b B A, e A |
B SRR AR I R ST o A R R4
FIY L A kB S 2 3 P 1y PAX6
HE DR B A G B DX SAH L S 1009% , WNTTA Fi
PAX6 2 LSCs 70 L B 1, p63 Hl PAX6 3 [F]
R AT ALk A RS T AN A 5 170 4346 o Ol LSCs
FOAE I TR YT A IS 55 A s S it 1 A5 7
], ASUREE o 14 A% IR # K pEFla- PAX6-
IRES-AcGFP [y 77 3%, ML %¢ PAX6 76 A IR 5 4 iy
293FT Hry3eik, 2 PAX6 71555 BG40 i 7
TR AL B9 S Shl;

1 RS

L1 S ah¥y alm S AU

TR 100 ~ 120 g AYAERREIE IE S SD KB 5t
MBERLR 22 5256 g P ho 4 1) o IR 4n Jifg
293FT A ( S BRI 2= T4 b O 4 ) 5
Bk BAR pEF1 a-TRES-AcGFP ( 38 [¥] FE{ 2k 4% K
# Lai Laijun ZL#Z B ) , pUCm-T Vector ( |4
TAY TRATHRA ) 5 Trizol® Reagent g5 4 Li-
pofectamine® 2000 ( Invitrogen /A &), 25 [ ) 5 B il #4
NYIEE Sal T F1 BamH 1( New England Biolabs /],
), I ) & L BoRn R & (CRARAE
B A R 2w, B E Jb 5t ), T4 DNA - Ligase
(Takala, HAS) , 2 W& &R . FIB%E & \SDS-PAGE ix{
& BCA B HE iR & (U R E LR
BARAT, HEACET) , v U 25 40 1 i) £k
& N2 B-actin (_E A TAY) TREA R ],
T ) , DMEM B SR, 0. 25% B 2 1 7 ( Hy-
clone, £ [H) , I 4F ML 3% (BTN U 2= A Wyl ot A BR
AT HEBUHD 2 sk PAX6 Hi ik B HT
it (abcam, 22 [&) ; Ho A1l 50) hy &7 43 Hrafi, CO,
BiF 4 (Thermo Fisher, E[H) , & d & IR B 0 AL 42
H Sl B I R 23 4 2R 42 F UK A ( Eppendorf,
i), PCR A (ABI, 38 [ ) ; 6] & AH 22 WA s
(Nikon, HZAS)

1.2 i

1.2.1  PAX6 K:HP B AE A4S GenBank
FEHER) T AT 51 (GenelD : 18508 ) , Xif PAX6 JE[H 4
CDS X J¥ 4 & it 5l #: L i 51 9 5'-ATCA-
GAGTCGACATGCAGAACAGTCACAGCGGAG-3',
WSl ¥ 5 -ATCTGAGGATCCTTACTGTAATCGAG-
GCCAGTACTG-3',5|¥ i Lk TAY TRAR
S B REEES SD KELS B, o 44
T PR B 1 SRR AR, FH Lk i B P T ) L
Bt AL B 4 vk 513, 5 B8 Trizol
Total RNA Ui B 45, 2R ] — 25 B $2 B SD K B 21
AU ) S RNA J5 R4 5% ¢DNA | LA eDNA S5
M, 1T PAX6 LR PCR 734, 38 {R R K2 x
Master Mix 10 pL, F3F549 1 wL, B9 1 pl,
¢DNA 2 L 4 ZE K (ddH,0) % 20 pL, fEFH
A 95 CHIAFHE 5 min, 95°C 25 30 5,64 C
iB k30 s.72 CHE{f1 1 min(35 PMEH) ,&H&)5 72 C
FEAR T min, SN 25 5 B PCR 74, >R 0. 7%
BIREEIE R VKA T % ORI B H I R B, 2
AT A0 & U6 B, F e sl 4k i) PCR 77 # 3%
#:F pUCm-T Vector H1, B 5 wL 3% 2 Kb il % fk
DHS o JEAZ ST, K 5 A I R 7E 25 100 mg/ L
AR HRRM LB Ak 15 FE 16 h, £ LB Pk
T PR VR AP 2] 5 mL LB iR AR IR 5
o, 37 CIRAEFRL 12 h EXHECE K, ok,
NG TSGR Sl 3R O DNA, 223 PCR %8
FBR I N YD Sall F1 BamH1 47 W) % 5 1F
e , W 1 B A0 R PR s Pt iRl T AR TR
A B2 T BRI

1.2.2 B KR pEF1a-PAX6-IRES-AcGFP
(IR A PAX6 FER I 7 IE A ) pUCm-
PAX6-T Vector I ELA% JFi ki pEF1a-IRES-AcGFP 43
) B 1 N VDR Sall A0 BamHT %t H: 3t 47 Xl
I, 151 1269 bp (i alifb I H R BoFngb) e 2 Ak
pEF1oa-IRES-AcGFP ffiki DNA, Jf] T4 DNA % 4% i
¥ BB B PAX6 S Wil A sk (O H
(GFP) 4 B A Wil 2L s ) U A% R IR 84K pEFl a-
IRES-AcGFP i, ¥ 5 pL &3 Y5k 2 | Hl K
J AT 1R DHS o B2 A5 4H 0, vK 1 iCE: 30 min, 42 C
b 90 s, vK B CE 5 min, fill A 200 pL JCHTHE
LB ¥R 3E 553,37 °C ,250 t/min Y75 5555 45 min,
R 200 WL 3R A T 7 50 mg/L (1) -RAREE R 1)
LB [& k556,37 CHEIEEFRSRHK . Wik PCR
i 8 FHE se e, B il 44 P9 V) B Sal 1 /BamH 1 X[
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41 3%

IS E K00 A i 1k ) FRPE SRk B2 T AR T
FEA BRI

1.2.3  293FT 4ifa k%57 F1 5 41 ki pEF1 a-PAX6-
IRES-AcGFP #44¢  293FT 4fiJis F 37 °C,5% CO,
FAFR L HE 10% J64- 003 (14 =58 DMEM B 57 5
Bige AR AL AR B YR 24 h, LL 5 x 107 /AL
AN A T 6 FLAR Fr Uil 5 > 95% I,
Fi Lipofectamine® 2000 13 B 458 5K #4745 Y2 , %7
AN G 2H T 5% Y 25 5k pEF1o-IRES-AcGFP
203FT AA AP XS B B e 4 h J 545 a0 4
IRk, WEEIE 24 h 5 TEE SO0 BB WA 2
EIOEHEH (GFP) ik (G E500) JFAMR, Lk
SLEE A 3 IR

1.2.4 PAX6 ZEPFiEs K Western blot 3, I
LG OL)E 24 h 145 20 293FT 40 i, 42 H 4 g &5
JEH BCA 3 B & il R & A7 E A I A
20 pg, % SDS-PAGE BEHLIKIG , R 4 7% L vk 3
., T 500 mA fE A E T AL 60 min, K FFE
R 2| PVDF JiiE |3 A3 MR (& 5% Wi fig 2F W5 Y
TBST %4 ) £ /4] PVDF Ji&£ 4 °C 33 %%, TBST eI 3
W, 10 min/ W ; HT B A B B4 S 22 e B L A
PAX6(1:1000) 5 & A 4f 1 PVDF [EZ R BF 2 h;
TBST PEMEE 3 Y, 10 min/ R, T FH EH A O R
9 TR (1:5 000) 5 Ef P4 4 PVDF 5825 3 5
B 2 h; TBST B 3 ¥k, 10 min/¥K, A} ECL i85 &
BEEARAT R 25 IR, 9 LR ORAF, ] B-ac-
tin(1:8 000) YENZ MEIESE 1 &, DL ESein
23

2 #FR

2.1 K PAX6 JLPH cDNA [ i
KEL PAX6 K&K 7 ) 25 35 B W 8k Je v Uk
TE 1269 bp AT WA St 450, 5 SR R 1, H
) R B 7 A pUCm-T Vector FIl ¥ 45 5 2 NC-
BI/BLAST 47 ¥ 51| LX), £ 6 %8 100% (WL &
2),
2.2 FEU Tk pEF1a-PAX6-IRES-AcGFP [ %
20 5k pEF1 a-PAX6-IRES-AcGFP 7 J5 (1)
PR PCR 7= 22 B AR W AR I L Uk UG 45 SR S /R 7
1269 bp &b UL H By %71 (Kl 3) 5 $& et fb ok, i
BRI P VI I Sal T F1 BamH 1 % k47 RG] %
RE, B WG I R UK R S5 R B R 7E 1269 bp Al
6 000 bpkk I H i1 45717 PR S50 (1 4) o
290

¥ :M 5 DNA Marker V,JkiE 1 & PAX6 JE A
Fr B UG 2 A B R
1 KR PAX6 HH Y 3 74
Agrose gel electrophoresis detection of
PCR products of PAX6 gene
2.3 T4k pEFla- PAX6-IRES-AcGFP #
293FT 21
Y558 24 h 511 293FT 20 B F 58 56 51 s
TS, AR bR RUR ARG W REGAL , B YL i
Je A0 M T 25 5 JC B W AR AL, B G =S JiORL pEFLa-
IRES-AcGFP F1 5 2 Jii %7 pEF1a-PAX6-IRES-AcG-
FP 4119 293 FT 4 Jifd Jifd Jo P9 w] UL B S F) A e Pk 2 €4
PG, A LA Y AR Wk 9 Rk (B 5) .
Western blot £ FZ5 A B , AR e Y AL G 73 JiUks
IR PAX6 ik, e Y F 41 FOR 2 7E 50. 6 kDa
A R S 25 (&1 6) o

Fig. 1

3 i

SR R IR FLSh P A0 i s R — o
HERER R R RSO0 E R 3 TR
SETPIRIARE M mRNA 1 BERCRE  HIME A
PrB R L H IR B RS E PR N R PuE ,
i 4 AR S Rk sk g 5 o BT
BB PR R TR E MR EE 1 7R 7L 3l P 40 i
BB ICHE , 113 Bl 7 (50 B X T 25 [N 19 2k ke
HUCEMEER . W 008 20 A 5 40 s 2 B
PR T (Poyy- )« NFEMRIN T Lo WIS B)
¥ (PEF-la) Fll Rous PR KA S B 2 P91 56, A
S e A N E AT 1o W3S BT
(PEFla) BITEFL s R 53K pEFla- IRES-AcG-
FP T HEE R PAX6 131K Ja3h T PEFla B
A AN AN IR 0, IR 3056 e A LA, A
PEFla JH 8T P E A LB R 15, wid 1 T
ME e 9 A0 I, AR TR e AN IR B R
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T

K2 Ft pEF1a-PAX6-IRES-AcGFP 3 7l 7 25
Fig.2 A part of sequencing map of pEFla—PAX6—IRES-ACGFP plasmid

bp M 1 2 3 4 5 6 7

7 :M & DNA Marker V,3ki# 1 JyBAMEXS BE,
VKIE 2 ~7 iy PAX6 L[5 F Bt
K3 Tk PCR %% # 4 Uk pEFla-
PAX6-IRES-AcGFP
Fig.3 The electrophoresis of bacterial colony PCR
product of plasmid pEF1a-PAX6-IRES-AcGFP

Vi KB M & DNA marker IV ,Jki& 1 25 pEF1o-IRES-AcGFP X
Uk R kil 2 S EALTORL pEFla-PAX6-IRES-AcGFP 3]
B 4 Sall/BamHI B B4 % & B AR AL
pEF1a-PAX6-IRES-AcGFP
Fig.4 The electrophoresis of plasmid pEF1a-IRES-
PAX6-AcGFP digested product by Sall and BamHI

ES YL S JORE el jﬁ_éﬂfp&fr’?méﬂ

T ALBL AN CL Ol 6056 ( % 200) W37 T 19 293FT 41 ; A2 (B2 1 C2
W ( x200)488 nm PFASFEAOE T Y 293FT 4ifi
K5 ZEAZRA pEF1a-PAX6-IRES-AcGFP # 2t 293FT 47 24 h 54 T W 2 (200 x )
Fig.5 Transfected ppEF1a-PAX6-IRES-AcGFP into 293FT cells
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Bt 2% 41 %

REGYA  ZSPoRisE Al T BRI YL

- 50.6 kDa

B o ~ -

H 6 4% )a 293FT 41 # PAX6 & A %k ik
Fig.6 The protein expression after PAX6
transfection in 293FT cell by
western blotting analysis
B AR 2 S e A s A — A IRES G
1, I 7E PEFL o J3 3 F3K 3l T 8 5 BUIU 1, 552
I H BHE DR 5 5 0 50 HR  FE K (AcGFP) it 57 8
BE L BRAh A Rl i e I X A A S P R R
SRS B ) A T L S A i 2 0k H A SR A
AcGFP, Ha DL GA18 fifi e s i 5% de 4 i ik , A A1

TE SR YL G T 40

TEvORE H B 5L PAX6 I, AT 5 e ¥ PAX6
BT T B, W IEH S, FR 2B A€ 1) 4 A )
HAZHAR . T B2 TA SRR TRIFR, J&—F
RERS 5o fE PCR ™ 4 i L2, AR5 R Y
pUCH-T e —Fh O 2 Mk Bk, ik 19 5%
HERY 37 it A — A S T OB ) | 204
3 ] LA PCR =0 ) AT IR I AT BExT,
TEIE H2 16 09 4L R, AT L4 PCR 7 ) i 45 2
pUCH-T A, I8 iU & A H 1 I8 10 = 41 Ak
B T JE 36 R CRA7 A e P ) LR AR
WRLT PR B i GRS ST RERCRIRAE A
AL BRI TSR MATESR, 293FT 40 i & — Fh
OB I R B A, £l 293 ZHRIRAE  FT B3 X
MR A BRI (F) 1y SV40 K T HitJst, &4 SV40
SR IR R 5 08 3 X R SOk AT DU, A 5
WG Bl Iz T BRI B e LA B A Rl H AR
Flo BEBTIAREL Gy 2 R AR B4R B X4y 2 1Y
Al XN VE AN IR LR PAX6 3E A 293FT 4
JHl o

PAX6 BEPRJ& PAX JEDRI GG U1, & 45 i 4 IR
BB KA — A E AR PR
RO G SRR - i SF H LA B R R F RS
HENE, 255 RS G R o A R B 45 A
i sh T FERRNE & L AR, PAX6 MRS
8 KAk, W) AL &2 0k, Feii Sk
JZH, PAX6 ik TR & & e J5L U6 4 B, B4R
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PAX6

TE BT PAX6 BEE 4360k, — ELRREL A 2 ik 14
AL e BAFAE T N TR AR A A B 1 7, AR &
HHEEFERED ", Ouyang™ 9 0F 58 & B, #
PAX6 % 3| ¢ bk b Fz T 40 ifs ( Skin epithelial stem
cells, SECs) Hiif, & BUH AT LA 785 H s SECs 7%
RFRIR KS/K14 FORE A, PR LG 240 B A s HH T
- B B G TR Hh R B, B I 4T L SR )
I F A IS 1 L DX, SR J5 3% 4[] Hh e £ -5 40 7 1)
X 5),3 A~ G, BRYIME Z 80 0 M BT 4 +F
TEHE AR RS E B TR B PAXG JE R SR
LSCs B 31| UL A5 8 3 AN RB A& &2 1 401 405, $0R
PAX6 TEM& 5 ff 45 4 b e Bl P e M /E .
F LSCs #RAF 1 JR BR % , A PR A AL (485 77 IR & & 6
SEELIR PAX6 (1 FLAZ FBBUA , W10 HR 5T L AE FLAX
AR AYF IR, TRt — 40T PAX6 T YL IR iR T 4n it
It —20 2 G T 240 M 1] 43 4k A LSCs, LAY
ST RS AR, Sk £ A 1 B AL Ao 4 L

AR R Ty AL 4] A% R IR K pEFl o
PAX6-IRES-AcGFP, Jf:38 1+ Jig Jot /4 Yo H 21 2k
TREE A 293FT 4iiffl, 5% 4% 24 h J5 26 s ™ W
BN, Western blot 45 5 i /s % Yo 1 20 it
HiZH PAXG 2 Ik, R L e 4 AN e 23 ok 40
WA PAX6 B A Fk, UEW L Feak ok o e T
203FT A& 37. T PAX6 i F ik (1) 293FT 4 fifd
R I YUt ) o J 2o o PAX6 7 LA 41 g
AP VE ] S PAX6 % Yy I G T 4t M 75 = 4 4k
RS T A A S 56 B T JE it
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