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[Abstract] Objective To investigate the mechanisms of interaction between high-density lipoprotein binding
protein (HDLBP)-VIGILIN with other proteins, we cloned VIGILIN ¢cDNA N, KH1-7, KH8-12, KH13-14, and
C fragments separately into expression vector, and identify the expressed proteins. Methods The recombinant
plasmid pDsred2-N1/VIGILIN was used as template to amplify VIGILIN full length, VIGILIN N terminal, KH1-
7, KH8-12, KH13-14, C terminal and recombinated them with pGEX 5X 3. After transformed into E. coli BL21
cells, the recombinants were confirmed by enzyme digestion and sequence analysis. After optimizing the IPTG
inducing condition, we induced GST-VIGILIN fusion proteins on the appropriate conditions. Results  The
recombinant plasmids of pGEX 5X 3/VIGILIN FL, pGEX 5X 3/VIGILIN N terminal, pGEX 5X 3/VIGILIN
KHI1-7, pGEX 5X 3/VIGILIN KHS8-12, pGEX 5X 3/VIGILIN KH13-14, pGEX 5X 3/VIGILIN C terminal were
constructed successfully, and induced the GST-VIGILIN fusion proteins. Conclusion pGEX 5X 3/VIGILIN FL,
pGEX 5X 3/VIGILIN N terminal, pGEX 5X 3/VIGILIN KH1-7. pGEX 5X 3/VIGILIN KH8-12, pGEX 5X 3/
VIGILIN KH13-14, pGEX 5X 3/VIGILIN C terminal recombinant plasmids were constructed successfully, and
their corresponding fusion proteins were successfully expressed.
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FRRBERFEAEKRBITE T HERRE, 74 KE
GST & A, it — 2858 VIGILIN 5 Hfih &
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1.1 =i

2X Taq Plus Master Mix I H Fiin#845 A
FR/ #] » Pyrobest DNA Polymerase M H K i% = 4=
WAl Bk i 4R B0 R & W B Omega 28
DNA B a0 &1 3 QIAGEN 23 w] , FR il 44
W UI W K. DNA % 4% i ) H Formentas 72 .,
IPTG. B AEHE W B Invitrgen 24 A, 519 & B BTRL
My % € 1 Invitrogen A Al 5E W, & VIGILIN 4

£ ¢cDNA J¥ 4 i pDsred2-N1/VIGILIN T 41 i ki
Y = M R R B A pGEX 5X 3 fy X g4 il
-, K A BL21 . DHS5o M AS 3517
1.2 VIGILIN % &R 5| #i%it

R4 AN VIGILIN 4 [ A [\ i 45 1 5l 5
VIGILIN 4% ¢cDNA (GenBankNM 005336. 4) 43
A5 AN H BB N oo CKH1-7 . KH8-12 . KH13-
14.C % 3 M primer B AP BT A FE 2 KIEN W 6
XF19, A3 IR S W I b G 3 i g A7 e K il
YIS 5 AH R A AR 3083 , 2% 2 Invitrogen 23 F) A K.
R T AMIEYS GST filve 33K )5 7 gt 300 13521 HE 7
s B A s Wit e VIGILIN 42K cDNA i
R BRI 2 AR, 7E N o  KH13-14,C ¥
s EWESIA 2 AHRE L 7E KH1-7 . KHS8-12 F#75] A
LANBR L LI GST Hit VIGILIN #6876 1F # i 1
HE G 235 . By 18 VIGILIN F Beiy51 4
JF 9 AL YDA A DL R
1.3 VIGILIN £ K 45 E ¢cDNA PCR ¥ i

Mizk #H3E VIGILIN B REHSIMEFS B KE B~ PCRIEBIEE
Table Primers used in the amplication of VIGILIN c¢DNA fragments

Primer L(éiaﬁ(m Pr()duct Restriction Sequence (5'-3") tLAr:;)]f;lj‘t?ﬁc
bp) size (bp) endonuclease CC)
Full length 232-4 094 3812 Sma | /Xho | F. TCCCCCGGGCCATGAGTTCCGTTGCAGTTT 58.0
R:CCGCTCGAGTGATCATTATCGTTTGGG
N terminal 232-686 455 BamH 1 /EcoR T F.CGGGATCCCCATGAGTTCCGTTGCAGTTT 57.1
R:GGAATTCGGCCTGAGTCTGCAGTCTAG
KH1-7 686-2 165 1 480 EcoR [ /Xho | F.GGAATTCCTCAGCAACTGTTGCCATTC 60. 6
R.CCGCTCGAGCAGAATCCTGCTCCGGGC
KHS8-12 2 165-3 395 1231 EcoR 1 /Xho1 F.GGAATTCGTCTATTCAGAAAGACCTGGC 57.1
R:CCGCTCGAGCTTAAAACTCCTTAAAGCCC
KH13-14 3 394-3 806 412 BamH [ /Xho | F.CGGATCCAGCTGAGTGTCACTGTAGAC 61.6
R:.CCGCTCGAGGAGGATGTGGTCGATGGCTT
C terminal 3 805-4 046 242 BamH 1 /EcoR 1 F.CGGATCCTCAATCTGGAGGAGGAATAC 54.7

R:GGAATTCTGATCATTATCGTTTGGG

Pl pDsred2-N1/VIGILIN T 41 J§i bl AR 3
W VIGILIN 4 K c¢DNA J 4 B cDNA,
VIGILIN 4K PCR ¥ ¥ MK FR HN: 10 X
Pyrobest buffer 5 L, dNTP Mix (£ 2. 5 mmol/
L) 4l BWESIH (10 pmol/L ) 1 pL, TES|IH
(10 pmol/L ) 1 pL, 4k 0. 5 pL (£ 50 ng),
Pyrobest fif(5 U/uL) 0. 5 uL 1847, JK 36.5 pls
B SR BIN 48,5 w1 JVIGILIN &K 43 %1
Jg. WAEYE 94 °C, 5 min, Bk 94 C, 45 s, Bk
58 C, 30 s, #EfH1 72 °C, 3 min, 30 MEHF 4 C
{#4¢, VIGILIN N 3 KH1-7 . KH8-12 . KH13-14,
C ¥ PCR ¥ 3k & & . 2 X Taq Plus Master Mix

25 pL. B 514 (10 pmo I/L) 1 pL . FF5I 9
(10 pmol/L) 1 pL, #i#k 0.5 (2 50 ng) , /K
22.5 pL, Y BMFR 50 uL. VIGILIN 5Bty
B Sy AR 94 °C, 1 min 30 s, A8 94 °C,
30 s B R E WK, 30 s, ZEH 72 °C .1 min, 30
MERIG 72 CIEAH 5 min J5 4 CLRAF. & BIYL
FH LA 52 FURH L 25 03 0 9 4% 4 48, 3 200 pl. 3
A B 3724 5 L. 15 g/ L et W B e v Dk %
JE . HEEJE & BOR 4 PCR I 15 ¢/ L Billg b
e L Uk S B0 e 5 i R Bt

1.4 VIGILIN £K X% B cDNA [R#ZFREH A
#
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S0 WUEE Y] VIGILIN 4% R Bt & pGEX 5X 3
JkL . 2% R BB F BRI 9 U0 g 43 A Sma 1/
Xho I (VIGILIN £),BamH 1 /EcoR ] (N #i),
EcoR 1 /Xho I (KH1-7), EcoR | /Xho I (KHS8-
12), BamH | /Xho ] (KH13-14), BamH [ /EcoR
I (Cuip) . pGEX 5X 3 J5uki HI AR 7] i B il 2 i U
Bl UG . BB 25 Be T 15 g/ L By s b e
Ji HL VO . o3 iR Sl Ak 1 B 9 R B 5 4l Ak 1 4
N pGEX 5X 3 #iKiEHz:, VIGILIN 43 B i) i% #
& & K. 10 X T4 DNA ligase buffer 2 uL , T4
DNA ligase (5 U/uL) 0. 2 uL, pGEX5X3 #k {&
20 ng. I B 60~200 ng, BAKFH 20 pL. 22 °C
#EH#1 h VIGILIN 2K K5 AT Sma 1 . fr LA
SR i 19 T R 4L AR R 10 X T4 DNA ligase
buffer 2 plL, 50% PEG 4000 Solution 2 pl, T4
DNA ligase (5 U/pl) 1 pL, B4R 20 pL, 22 Ci#
2 2 h, Hrh#{k DNA 56 A Bt DNA [ EE/K [
H1: (3~10), WAEREY) 5 pL. F% 6 DH5o 2%
ZAAM, RIEE T LB (100 pg/mL Z 'R E&HR)
AR b PR R BIAL. 37 CCadk B, W H Bk
VAT 2 LD AR IR A D R AR Y S R
oz /I £ i MR ) 6 v T 45 2 R 2 B L 4 il 2 B
Ferp 25 b Bonty BR ik P il AU 1) 25 0 4 JR R
HE PR s B R BRI B B TR A B 300 pL X BN ]
W, WFH A pGEX S 519, W% J5 B 0 A5 1
J¥%) 5 VIGILIN ¢DNA 4 £ J% % il DNAman
PR . K 5 8 I i H A R % Ak B E. coli BL21
KIGFFwEh % £/ VIGILIN 6 4~ PCR %)
J pGEX 5X 3 g4 (JEHAH N Y PCR 7= 4 S 244
EALERE ) BRI FF T v S 4% BE HL PR IR A TR
Ve EAT Y K5 3R AR O B IBCSORL HE AT RS U S L
10 g/ L Byt JIE ARk 5 s L VK
1.5 GSTRREEZEBAXREEZEHHMLL (L GST-
VIIGLIN N % 1)

DA ) 45 4243 % GST-VIGILIN N Fill 4 2 4
BTG BT 1 SDS-PAGE H UK 46 I il 45 76 14
) FikTEM . GST-VIGILIN N fl& & 4% 5 72 15
JE(16 °C .25 C), IPTG ¥&JF (0.1,0.5,1.0 mmol/
L) i SEHAE (3 ho6 h) YA [ & 1002 b A7 35 &
Fib, %3 ho6 h F& 20 3 mL ¥ 529,
10 000 r/min, &.0» 1 min J5% E#, ULIELE —20 C
UKAR T R VR 2 U A ol 1 UTE oA 300 L
YT LR, K DL 150 WL B 4 s 12 12 s By 51
A 10 5.4 °C.12 000 r/min .0 10 min, 43

B L FILUE s mUUIE T i A 300 w1 X SDS |4
G R, A5 80 L FILA 20 1L 5XSDS RS
MR 57,100 °C & 5 min, £ B 20 L JH] 100 g/L
VT M T e BE JeE FL UK 4 BT A B IS R S A R
GST-VIGILIN 4 K filt & 8 1 4% 55 72 i (16 °C
25 °C), IPTG ¥#J¥(0.1.0.5.1.0 mmol/ L) iR
B3 h, 6 h,12 h) i S, HoAx I ik [ A, #5147 18
B,
1.6 GST-VIGILINZKEHBEEAREMAEA
xix

W LR AL & 1Fi5 5 ik GST-VIGILIN filt &
#AL15F 517 SDSPAGE MK IF BT GST 4t
&A% Western blot Kzl @l & 8 F 1 FRiE . BURFR Y
28 IS M I 1 45 pGEX 5X 3-VIGILIN 4
BRI H PR SE R T 10 mL & & EH % XMW
LB 35 s 37 CHe¥R A M 100 pL /WM A
10 mL ZE N HFHERN LB 833,37 °C.220 r/
min S BREE 2 b F X B (WO B 20 0. 6),
VIGILIN 2+ BEfm A IPTG # 4 ik EEH 0. 1 mmol/
L,25 °C,150 r/minif § 251k 3 h''Y, VIGILIN 4=
KimA IPTG A ¥ &4 0. 1 mmol/L, 16 C,
150 r/miniE S 5 12 h, REKIFESEHK
1 mL,4 °C,10 000 r/min &> 1 min 3 3%, W4
BRI A 100 pL 1 X SDS | REZ2 i . b 7k 4
10 minJ5 B B 8.0 B3 H T SDS-PAGE H ik &
Western blot £ I @l & 8 119 3R 3k .
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2.1 VIGILIN &P By PCR ¥ 18

LI pDsred2-N1/VIGILIN T 41 Jii i b 45 f 9
¥ VIGILIN cDNA 4K K4y B R B Hob 4 B B
MRS /N4 3 - N 3,455 bp; KH1-7,1 480 bp;
KHS8-12,1 231 bp; KH13-14,412 bp;C #.242 bp,
WE TR R B4 ks 52 30 T B 0 B — 5%
s KNG B (E K E— 3,
2.2 pGEX 5X 3-VIGILIN &BEHRMMNEE

25 Bl V) I 1 SR 2H BTk 43 51 R L2495 000 bp i 5
$i,3 800 bp ZEA4HY VIGILIN 44,450 bp ZE47 1Y
N %t 1 500 bp & 45 ) KH1-7.1 200 bp 7& 47
KHS8-12.,400 bp Z= 47 i KH13-14,250 bpZE 47 ) C
Ui, UK 2, K/N5 IS E K — B0 07 45 R 1
XPIEIESE 5 H By R B e — 3
2.3 GST-VIGILIN @& EARIZEEHFHMRL

W & 357 7% : GST-VIGILIN N4y Bf fill & & 1
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Fig 1 Agarose gel electrophoresis of VIGILIN fragments PCR

amplification products

A: VIGILIN ¢DNA full length (1), A-Hind [l digest DNA
marker (M) ; B: DL2000 DNA marker (M), VIGILIN N terminal
(2), VIGILIN KHI1-7 (3), VIGILIN KH$-12 (1), VIGILIN

KH13-14(5), VIGILIN C terminal (6)
e IPTG ¥ )JEH 0. 1 mmol/L,JEE K 25 C, i 3
[@ % 3 h F1 IPTG ¥ & 25 0.1 mmol/L, & & X
16 C,EREE Y 6 h B fE Rl EiERZ.
W& L3R A2 AN K T U [a] R Ak
PELLIPTG W E 4 0.1 mmol/L,JEE N 25 C.ix%
W) Ry 3 h VR R 4 Bodil & 85 E i 3R Gk & k. GST-
VIGILIN 4K il & 4 1176 IPTG ¥ 24 0. 1 mmol/
LR 16 °C 5B E N 12 h B 53156 76 247 W
bWl 2 (8 R kB R, B E GST-
VIGILIN 4y B @l & & H £ IPTG & ¥ & N
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Fig 2 Identification of VIGILIN full-length ¢cDNA and its fragments

recombinant plasmids by agarose gel electrophoresis

A: pGEX 5X 3-VIGILIN full length digested with Sma I /Xho

I (1).xHind [ digest DNA marker (M); B: DL2000 DNA
marker (M) ; pGEX 5X 3-VIGILIN N terminal digested with BamH
1 /EcoR 1T (2); pGEX 5X 3-VIGILIN KHI1-7 digested with EcoR
1 /Xho 1 (3); pGEX 5X 3-VIGILIN KHS8-12 digested with EcoR
1 /Xhol (4); pGEX 5X 3-VIGILIN KH13-14 digested with BamH
1 /Xho I (5); pGEX 5X 3-VIGILIN C terminal digested with
BamH | /EcoR 1 (6)

0.1 mmol/ L, i@ E N 25 CiEH 3 h , GST-
VIGILIN 4 K fil &5 & | 76 IPTG &k 2y 0. 1
mmol/L &R 16 CiES 12 h HH B HE AR
WS RIL KM MM 4T GST-VIGILIN #il
HGHEAKIL,

2.4 VIGILIN £4 cDNA R HE 5B F B GST g
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Fig 3 Optimizing of GST-VIGILIN N terminal fusion proteins expression induced conditions by SDS-PAGE electrophoresis

The fusion proteins were expressed with different inducing conditions. The host bacteria were induced at 16 °C for 3 h (A), 6 h (B). at
25 °C for 3 h (C), 6 h (D). M: Marker; 1: BL.21; 2,4,6: Supernatant with 0. 1 mmol/L, 0.5 mmol/ L. and 1 mmol/ L IPTG, respectively;
3, 5, 7: Precipitate 0. 1 mmol/L, 0. 5 mmol/ L and 1 mmol/ L. IPTG, respectively
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SDS-PAGE Hi Jk 45 5 WL & 4A, o] W, GST-
VIGILIN £ Bt ft & 09 8 1 ¥ F & ik, GST-
VIGILIN KA XS 70 F B 29 2 170 X 10°, GST-
VIGILIN N i A1 % 43+ Bt &8 29 25 40 X 10, GST-
VIGILIN KH1-7 #f %} 43 + Bt it 29 70 X 10°, GST-

VIGILIN KHS8-12 # %} 43 F Jit & 24 24 60 X 10°,
KH13-14 #%F 43 F i i 29 R 40 X 107, C i A7 X 43
TR 2R 30X10°, BT A A B R/ 54k T K3
F4F. Western blot 45 3 Il & 4B, GST-VIGILIN
KH1-7 7EBS /N 70X 10° Ab 45 4645 . GST-VIGILIN

12 3 4 5 6 7 (MJX10) M 8 2 3 4 5 6 7
- 170 [
130

. 100 Anti-GST

B 4 GST-VIGILIN Fi & & A% S R ik K SDS-PAGE H ik 45 £ (A) #1 Western blot 45 3 (B)
Fig 4 SDS-PAGE electrophoresis analysis (A) and Western blot analysis (B) of the GST-VIGILIN fusion proteins
M: Marker; 1. BL21; 2: GST-VIGILIN full length induced at 16 C ,12 h; 3-7: GST-VIGILIN N terminal, GST-VIGILIN KH1-7, GST-

VIGILIN KH8-12, GST-VIGILIN KH13-14, GST-VIGILIN C terminal induced at 25 °C, 3 h, respectively; 8. GST

KHS8-12 7E W /N F 347 1 s 5 R R — 25415
3 iTig

5 W ox VIGILIN & EH 25 7 K [ 3 A,
mRNA RNAEAZE R HEE. Bt ZHM
A VIGILIN 58 & A g Wi fi (LPL) B & k45 &S
55 B8 8 1 i A 1A P B A B Y e as L R i 3R
Hom = w9 R s VIGILIN 5155 BRIk signal
peptide peptidase(SPPYFE I E &K S 5 E A K
PSR YT S MW BRY s VIGILIN 5 mRNA 45
B YR mRNA 2 EPE, 5 (RNA 2 B i K A
T4 AP UE B AR VIGILIN 541 & (4 H
SRS SUVIOHL 45 &, 4 55 5 s 6 i 19 f3
PEN S R = AT AF 58 & B VIGILIN 5 #% 5t 7
CTCF M EAMEM 25 CTCF K#i iy IGF2/H19 E
WA E 4 CTCF 4+ % VIGILIN 78 T & %1
2 GE A I T B HPa 254w 407, |
VIGILIN 53X #6451 i RNA DL 3 A 5 4R
(AL 1 AN 52 A T A8

T i —WE5E VIGILIN & (5 HAb B 74
HAEHMALH] AW R4 VIGILIN 25 [ K [A] 9 25
P B8 R R Th 4 BE ik T GST-VIGILIN fil 4 & A
JRAZ BB AR I BRI A R A% R 3k R 58 WO i
i GST-VIGILIN @& HE . (H5E N2, 1E
Western blot & . v gt & & 1 GST-VIGILIN
KH1-7 J% GST-VIGILIN KH8-12 4 B #£ W& /N F 3
Y HL A — 45 U A B GST-VIGILIN

KH1-7 }% GST-VIGILIN KH8-12 7 Jf % &3k & 5
SRR = e NN NI S - S B T 1 e
VIGILIN K& A ] LB 3E 3 AH X 43 7 it i 29 140 X
10° 110X 10° .90 X 10° .70 X 10° 4 Z Fih ke /N A 25 (1
BT B AL AT AN W A D RE . H AR A
i) SDS-PAGE Hi 3k i IR WA B DL B4, 3X 7] B
5 Western blot 764 I 2 11 57 2% 3 75 1) 72 $08 85
Tl ) SDS-PAGE HLUK A ¢, X WAl & 2
F B4 R R AS [R) 2 15 A DX 0 R itk — 2B A

A ST R FH W A% 3k R G R R T %
ki H T B YRR AR 2=k, TR E R
GiAH b2 T e = B S R 0 BY B I TR G2 =
BEJE N T A MG WOs 56 Ak B R 16 . R 3 Ak A T 52 1
ARG EREZRE T REWEEZEARZ
R Pk 45 B 5 20 TR AR 1 S G R R T A TR AR
&, AN ERRIE RGO L S A AR E AR
) FEA R, S A% 3k R G 0T AN RE 58 AL A% R
KRG I ATE A 635 R G0 bl H L BB A%
Y H 2R BT Y B R AR EAE . (A T R A
Ji B SRR T AR SRR IR RGN AR B 5. BT
JF A% F ik R Gois TR 1z .

ZE b AR R T VIGILIN 4y B R #%
FIR A, B S ) GST-VIGILIN Fil 4 & 1 3t
HEAT T 2658 ik — 258 VIGILIN & H 1 DI RE 4T
T, IR AR S B AE AN R A A
XF VIGILIN 43 B 8 110 45 5 2k B4 B LIS vk
VIGILIN it VIGILIN 2B A .
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