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Eukaryotic expression and purification of FOXL 2 gene in leghorn

LIU Jing,HAN Li,LI Renfeng,XU Ping,LU Yi, YANG Meng, WANG Sanhu

(College of Animal Science  Henan Institute of Science and Technology . Xinxiang, Henan 453003 ,China)

Abstract: [Objective] Eukaryotic expression and purification of leghorn FOXL2 gene were conducted
to understand its biological function. [Method] A pair of primers were designed based on the published
nudeotide sequence of leghorn FOXL2 gene (GenBank accession number: JF_708868. 1). The full-length
coding sequence of the gene was amplified by PCR using the whole blood DNA as template. The product
was double-digested by EcoR | and Xba | before being directionally cloned into the pPICZ«A vector to ob-
tain the eukaryotic expression vector pPICZaA-FOXL2. The recombinant expression vector was induced
with methanol in GS115 and SDS-PAGE and Western blotting were used to detect the expressed protein.
[Result] The FOXL2 gene of 918 bp was cloned and its eukaryotic expression vector pPICZaA-FOXL2 was
successfully obtained. The FOXL2 gene fusion expression in yeast GS115 was conducted and the 37 ku
FOXIL2 protein was obtained, which had good biological activities as shown by Western blotting detection.
[Conclusion) The leghorn FOXL2 gene was successfully expressed.
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1 S ORWLNY FOXL2 KRy FL% 35 R 4k 11

AR RE AZ KB DR A E . F 2 AR E
B G R P B b i R A 385 A A 3 TR 5%
ARA O, X B [R5 748 1] 5 G R R G0 e R G
HE RSB A, FOXL2 J& 5 W & Bl —
ANTE N ZE 0 5L Ty B 4 F5 10k E AR 0 e i
BEIH L 2 AR A HE Sh ) b e A E A S B SR A1k
BIPE S S PERRIC Y . FOXL2 B34 B 75 %
R A T G iR b, 2 09 5100 fh a2 rp i 1 5
M) A, 7 N [ 310 e S AL 4 A sh b S
JE AR SE PR AR, 4 FOXL2 AT 9 5
WYKL AL 1 130 ASE 3, 1] g f 305 S
MR, S IR & B P . XY IR R A E R
W1, FOXL2 ] 5 35 7 fh i S [w] 52 miy 1L O 5886 5 1) %
., H FOXL2 M3k e T 75 & kil . (1 55 7 1k il ]
Mk FOXL2 385, FOXL2 f g 2 5 15 ¥
T AR 1) A5 1 8 B 38 3R 2 B A0 AT TR 2 91 L 5
B R 3T 2 FLFEEE CYP19 JER Rk, AT
5 R OHE P R A A0 46T . B4, FOXL2 ] fig B Bt
B 6 T A AR . FOXL2 26 3K 8 AIK ml (5 B9 6 5 7= i
B 328 7 5 350 O S P9 B 5 B ek /b B S A% 4 2 BE
TS, £E Bl AL, FOXL2 4R 7] fig 55 49 i) O 1 %
HREEEAEELR,

oK TG 2 — o 1 AL T 42 014 R AR R R
F I FR 3G Ml v T R XG Ah F  Z2 AR R 3R B A Ok
TERMAET 4. AW RATE FOXL2 FEH
AT T SE R IR R EE AR IR TR AT T B AL LA Rk
DU A it — 25 A3 MR 0 FOX L2 JE IR i A4 4 24 3
AE B8 Sl

1R

L1 # #

L1l a# m@@RARK  di R SPF kALY
(Leghorn) . H AL it LW 4 B iR sh W H AR A
B 7] s KA FF R DHS o J8RAZ S 4 A, 1 A bt 425K
BV EARA R ) He AR W GS115, 1 H In-
vitrogen 23 ) ; JURL 2% /& pMDI18-T ., pPICZaA K
T R B 2 B O S AR AT

11,2 £ZXAAE  MAK/ 400/ 4205 KA
DNA 2R & . 1 3 OMEGA 24 ] ; % i@ 35 b
¥ 10 01 A 2 Ak 32X R0 & A BT R B O R &L B A
TaKaRa 2\ #] 32 X Taq Master Mix, ) B i it 42
oA ENE R R (Amp) VR R (ZeocinTM) | B-
UM (X-gal) VW L 2 RN 3 I L 0 B
Sigma /A 7] ; T4 DNA & 80l M EcoR 1 . Xba 1 Fl

Sca 1 FRHIPE P VI8, ¥ & Fermentas 23 7] 7= i ; —
$t His-Tag(2AS) Mouse mAb, l§ F| Abmart /A &) ;
THUHR i AR AR AC B L RPN B 1eGL T A
TR & M AN s ERE R B (R B OXOID A
Al HL ZEFLAY I [ 35 [ Bio-Rad A,
1.2 Sl¥KEIT5EK

45 GenBank B & % 193k A 4% FOXL2 F [
J¥ 91 (GenBank % 5% 5. JF_708868. 1) L ) B A% %
KR pPICZaA J¥ ¥ & WY £ 35 B Bl V) 07 55,
Primer 5. 0 #1514

P1.5'-CG|GAATTC| ATGATGAGCGGCTA-
CGCGGAC-3"(FHEHS 43 A EcoR T BEVINE ) 5

P2.5'-TGC|TCTAGA| CAGATGTCAATGC-
GGGAGTG-3" (J5 HE ¥ 4> K Xba T B V)7 £
P1 #l P2 7 il DI A0 5 S0 43 531 3% A it U0 £ 47 s 3k
G.C,519 i Invitrogen( ) 51 5 A BR 2~ 5 & .
1.3 FOXL2 EEKZERERF5INE
1.3.1 A4 DNA #93BR R 4 Ok fiip X9 1M 7 K
in s 4% B OMEGA 23 w) /9 10 W/ 40 M /20 23 55 21
DNA $2 Bl ] & 4545 20 BR42 BUEE A 2H DNA
1.3.2 RBEF AL LIRMHIGERFH DNA
A PL AL P2 43 b RS % FOXL2
FEMHPEFT PCR §7 4, PCR ¥ 8 Wk & .2 X
Tag Master Mix 25 pL,P1 2 yL.P2 2 ul.,ddH,0O
19 pL.#ikg DNA 2 ul, PCR JZ I & f4F:94 C 10
min; 94 C 1 min,61.5 °C 1 min,72 ‘C 90 s,30 M
#;72°C 10 min,4 CHEFF. PCR ¥4 10515 b
B JBE P ARG T J ) 3K 3 3 M S R T A 46 £k K5
&l gifl PCR =9y, I PR BEAT HL UK ARSI
1.3.3 #F4F%H pMDIS-T-FOXL2 th# & ¥l
W 4k () FOXL2 % A pMDI18-T #k & 43 %1
EcoR T Fl Xba 1 #47 X EYI 5, H T4 DNA % 42 i
HEAT % 2, #  H 20 R pMD18-T-FOXL2, ¥ %
BerE WG AL K A AT DH5 e, Bk U 16 F 4 A4 K
[ 5 A~ BUBR J& 43 90 EAT 3 A 8% 5% L BRGEE 7 8 7R TR
#% 1 pL fE AR, PCR §7 38 FOXL2 3£, Xt 4 1
FEYIIEAT 1.0 V0 TR AR U R VORI . e 2 A 1
s 2 B PCR K I PH M 7 8 41 B kL pMD18-T-
FOXL2,3#47 EcoR T I Xba T X EFI %5 . i 8 &
FOXL2 Je A 1 BH 44 5 20 50 120560 () B 38 28 ] B AL
Wi ) i 25 2k & pMDI18-T Xt M, 3 % & 41 it ki
pMD18-T-FOXL2 3%t 57 9 42 A= W) £ AR A FR 2 ) I
J¥ o
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1.4 FOXL2 BEEZEEFRBFFHRIE

1.4.1 A M & H AR pPICZaA-FOXL2 ) # 5&
FOXL2 KLIH 8 20 B A% 3R 3K 20K 9 1) SR g an &1 1
fi7R . @it EcoR Tl Xba 1 2 A BR ik B 147 5
4 0E 1) % 2 0 8 4 ok pMD18-T-FOXL2 i
FOXL2 W 5e e 3 35 484K pPICZaA 4 # H A%

EcoR T —__

FOXL2#EF(918 bp)

pMD18-T-
FOXL2 gene (918 bp)

FOXL2(3 610 bp)

Xba 1

PCR/™=4)
PCR production

EcoR 1

Xba 1

FOXL2#: K| FOXL2 gene

EcoR 1

FOXL2 %
FOXL2 gene

Xba 1

EcoR [+Xba 1

pPICZaA-FOXL2
(4461 bp)

FIR AR pPICZaA-FOXL2, ¥ 43 7 ) 55 4k K AF
B DH5o 9" K 35 35 J5 $2 B pPICZaA-FOXL2, i# 17
PCR %% & EcoR | \ Xba T XU % & iR % [ i}
W2 [F AR UG ) (19 25 2K pPICZaA X, 4540 20
5 TE A 0 B B b 2% b B B 98 A W H R A PR A
Wy H- 247 7 50 5B

EcoR |

\E pPICZoA(+)

(3543 bp)
—

Xba 1

T4 DNAJE i
T4 DNA ligase

B 1 A FEIB A pPICZaA-FOXL2 4 dt s & 1A
Fig.1 Establishment of recombinant eukaryotic expression vector pPICZaA-FOXL2

1.4.2 A4 A& B HA pPICZaA-FOXL2 # & AL
W I ) TE B 0 B K FF R DHOS o 4% 7R B 43 4L
1Ry A 2= 100 mL & ZeocinTM (25 pg/ml)
() LLB W AR F3d,37 “CF 180 r/min ¥R 3% 15 %
A K $E L pPICZaA-FOXL2 EAZRIKHAK ., H]
Sac T HEGYIE LML
1.4.3 BMEFTATHHELSFFAE S8 In-
vitrogen 2 W) 4 {1 (14 3 5 56 B 5 ) & He R B
GSI115 &2z 5400, % H . # pPICZaA-FOXL2 K
W3R8 RS Ak & 0 56 o B BE T GS115 8¢5z
75 240 L IR 5 0 i ) T 9 2 AP T 10 mL F 100
pg/mL ZeocinTM () YPDS WA $; 5 3,28 CF
250 r/min il ZU4R 37 55 AR 8 56 2 R AR LUK R 43 4L

L0Ry i H2 Rl F 20 mL BMGY ¥ 32,28 CF
250 r/min R % B R H WA ODgoo iy 2~7, T
4 000 r/min B> 5 min, Y5 B A ¥ & 4A 100
mL BMMY 55 % i 8 2 i H ODgo 2 1 B, i Y
Z HARFUM B0 0.5% ~1%,28 ‘CF 250 r/min %
S HEFE 8 d, WA BB 24 b &R o HY ol O g ¢ AR
SYBGRO0. 500~ 10 A ORI SR G AT 72 h
JaBFENy .4 *CF 12 000 r/min B> 10 min, B |7
W, T —20 CURAE 55K,

1.4.4 ki 4 SDS-PAGE & Western blot-
ting #m  ff 1. 4.3 WETRAS M EE R EA T EHEET
25 pl 2 X SDS B I ke 2% w2 W 10 min J5
DL 12 % 43 85 B8\ 5 00 ¥k 45 B i#E 47 SDS-PAGE £l ,
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45 SR FOXL2 J X (1) FA% 2% 3k M slifk 13

[ i LA pPICZaA 25 2K e Ak 1 ¥ o e B GS115 7
R A T iE SR IB W= PRt i, i 0k
BEARE R RRA A L H 50 g/L AR Uk
S P LT LRI i A 995 1+ 2 500 MR LA B Bl L
His-Tag 50 R oM (— 50D A 2EH0 R TeG (2P0 5
I TR U S N

2 AR5

2.1 FOXL2 EREK PCR ¥ 1

PCR 77 28 100 B Wi e e B 9k J - 7E 918 bp
AbA7 1 A4S PR DNA Z08 (B 2) RS H iy 2
P B BEAH— 2K

M 1 2 3 4

2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

918 bp

B 2 SRALA FOXL2 3K iy PCR ¥4
M. DNA Marker DL 2000;1~4. PCR 74
Fig. 2 PCR amplification of leghorn FOXL2 gene
M. DNA Marker DL 2000;1—4. PCR products

M 1 2

5000 bp

3000 bp
2000 bp
1500 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

[# 3 #4H ik pMDI18-T-FOXL2 (1) EcoR | Fl
Xba 1 RG] % ¢
M. DNA Marker DL 5000 ;1. # 4] Fiki pMDI18-T-FOXL2
XUREDI 7= 90 5 2. 25 Bk pMDI18-T i1 XU U7 4
Fig. 3 Identification of recombinant plasmid
pMD18-T-FOXL2 with EcoR [ and Xba | digestion
M. DNA Marker DL 5000;1. Recombinant plasmid
pMD18-T-FOXL2 with EcoR [ and Xba | digestion;
2 . Empty carrier pMDI18-T with EcoR | and Xba | digestion
2.4 EBRFREFYHEN
2.4.1 SDS-PAGE ik X HEES 72 h iFE
i #6147 SDS-PAGE HLIK, &5 R WL 5. A 5 AT LA

2.2 FTHKEK PMDIS-T-FOXL2 4 E

PCR §" 3 7= ¥ 22 1. 00 B3 I% W 68 6 rla Tk R 0
fE 918 bp 4bA5 1 Z5%¢ 5% DNA Z4F . vl LLwn 25 H
W AH Xt R B Ak T o0 BEPE B 4L . e B T R
PMDI18-T-FOXL2 £ X fig 41, 45 K (& 3) th ;1 2
oy, — AR EAN 2.7 kb, 5EAK (2 692 bp)
AHIE ;s 59— 4K BEZ R 1.0 kb, 54ME H iy 3K K B
(918 bp) M5, 4 JF Ak PMDIS-T-FOXL2 £
JPUESEARAS T 1E 4l A L JC R4S R IR TURL pPICZaA-
FOXL2,
2.3 BHEZRIZHME pPICZeA-FOXL2 HEE

PCR 3 K 25 5 7R . 76 918 bp AbF 1 %%
S DNA 57t 0] LUI A5 0 6 A0 X5 B 0 % 4k
FHVEE 4+, BERRIKEBAK pPICZaA-FOXL2 £ XL
M O] (B OWMBLT 2 &4, — & KEA R 3.6
kb, 58K EE (3.6 kb) T 55 — R/ KIEL N 1.0
kb, 54ME H 58 4 EE (918 bp) AHAF

WY 25 R o 1 2 FR3k AR pPICZaA-FOXL2
HOE R A T SRR TS FOXL2 3 PR il el s
FE, HA R 918 bp, 4 fi% 305 & IR XTI 5
GenBank H13k i 4% FOXL2 3 R % 5 X 4 1 15 5 51
(GenBank % 5% 2. JF_708868. 1) [a] P 14 S 99. 99%,
I 1 SR 7 A TR Ry 99. 9%,

M 1 2

5000 bp
3000 bp

2000 bp
1500 bp

1000 bp
750 bp

500 bp
250 bp

100 bp

B 4 EBERBE pPICZ«A-FOXL2 () EcoR [
Xba 1 WY %€
M. DNA Marker DL 5000; 1. # 41 i B pPICZaA-FOXL2 fy
KLEEYI 1 5 2. 25 Bk pPICZaA 19 WU L) 7= )
Fig. 4 Identification of eukaryotic expression vector
pPICZaA-FOXL2 with EcoR | and Xba | digestion
M. DNA Marker DL 5000;1. Recombinant plasmid
pPICZaA with EcoR | and Xba | digestion;
2. Empty carrier pPICZaA with EcoR | and Xba | digestion
B il 52 8K pPICZaA X A LL L 2800 HY 5 5
T2hFER LT 1 4437 ku MEA KW, 5T
WA E 4940 T /M — 5K
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544

M 1 2 3

60 ku

40 ku

37 ku

30 ku

20 ku

K5 HFREXEHMAE pPICZaA-FOXL2 55
FIkP Wy SDS-PAGE 43 #r
M. 11 Marker; 1. RES b5 2. 28 CF HAEE
PS 72 h B 53 pPICZaA 2 HUARKE
Fig. 5 SDS-PAGE analysis of expression products induced
by eukaryotic expression vector pPICZaA-FOXL2
M. Protein Marker;1. No induce sample;2. Samples of methanol

induction 28 °C for 72 h;3. Empty carrier sample pPICZaA
2.4.2 Western blotting # i  Western blotting
T 25 R L1 6, DAIEL 6 AT LLFE s Bk il A A
S 1 2R S 1 2450, RN S T 45 SR A — 3,
YR T A SRR H R S S Rk H &
Flo

M 1 2 3

o -

K6 EAHAEFH FOXL2 ) Western blotting £ il
M. B H B4 T AR 1~3. F418E [ FOXL2
Fig. 6 Western blotting detection of
recombinant protein FOXL2
M. Protein Marker;1— 3. Recombinant protein FOXL2

3P B

FOXL2 B 23 4ok k L) — P sk 7 IR
SR ARE / S B SR IR R W BB LA IR G IR
i K R A B S R 240 i o 5 B R S b A Rk S
P B BRI ORZNE R DL R /N R G 2 25
BAESEA O, BR IR E / Sk 5 S T R S — T
R EEA, NS — AR E R forkhead DNA
G558 EATE R R IG I R D L R R R A iR R
(AT B P9 R S22 A A e R )2 11 & B M B ) 2 T
JE b i w AR S, FOXL2 & — e Ak
AR M B DR Rl LA N B M )RR A A5 D 4 4 L (HL 4N
SR A B R A AT 5 Lo E A AT RS K
PE TR 1R S LR A0, X — R AN S T AT

— LA NS 2 5 Ak 0 A e WA T EL
A AT RE 23 O 8 M T R A R BT R o0 A [ AR
BLBIR YT AR B B

Loffler %10 5 it JH {37 2% 58 $5 A % B, FOXL2
AALFE /IS BLBR B % 75 3k 5 v 0% 40 A B F 41 i
Feik T ELAE A0 R rh A 3R A OF B O R 2 58
{557 /N R G B9 52 L4 8L A I 8 . Uhlenhaut
GV R BT — AR A R B, B R BR
FOXL2 ] ffi /I LAY o ¥ 2B 50 2% 8 1) M o 7% 1k
Takasawa 555 38 20 32 50 15 H 76 /) BUOD 5L & & i)
W, FOXL2 By 567yl ok xd WT1 45 Hik
il SI1 Mk, Yang '™ A T FOXL2 )5 —
HE )RR, B FOXL2 ] $ i 7 2 N A% 07 5 19 &
4z, 2012 4, Eozenou %5 58 18 25 1 1) 44 9 A1 i 56
KB FOXL2 X4 1 kN R A 248 1T R 7E 4
178 B 3R Gk, Rl ST F AR IR 4B TR
Govoroun £ i oh vE e i A8 FOXL2 55 A 1) IT i
PERSHE (cFOXL2) 2 FOXL2 J&—Fh7E 1525 50 &
REPREEER T, FOXL2 @it %t B i 5
PN S v (S E I N i X T 2 N S & BTN (i
SR 41 B 11 396 58 431, 6 BR LY B R ) e 4 R AT
EEATHEROMEM. Bt X FOXL2 3 H ) fg
FHEAF LM AR L E K,

pPICZaA J& — AN Hil & R ik 8k, I Com & A
Myc F His #2519 751 . H 08 E R T b &k,
ANAAT ) T XoF 2 3K 7 0 1 RS A, Ay 3E— 2 [l R
flifk B AR B DL B9 B R AR S T O
Mg FOXL2 & [ A 305 A4 R 5% 3 (4 1 i
HRZH 33.5 k), HEAZ Rl G R =W N-vif &
HElA T 34 NE IR IR EE K (& His bR A C-
Ui & Myc #R&8 4 FRRE 20 3.6 kw , kL& %
KPP EAT 339 A LR BRI (4 TR Y 37 ku
A . ALK SDS-PAGE ¥l 45 5 & s, ik E
1 2%l BT AL & B AR G 43 i K /N2 R 37 ku, %
WIS ATNS FOXL2 PR 7E e R e Bk b gl T 3Rkt T
FOXL2 g8 1., Western blotting £l 2% 5 & 7/~
ZEE O His flG 8 1,  U] 8 41 F A% 30k R A
et rh I R T B A E . AR
TEAFREW FOXL2 JEHF I REREE T Hm
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