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Abstract

To clone human STRA6 gene and construct its eukaryotic expressional vector to express target
gene and to investigate its localization in hepatocellular carcinoma cells (HCCs). Total RNA was
extracted from human liver cells QSG-7701 by TRIzol method, and the coding region of human
STRAG6 gene, identified by DNA sequencing, was obtained by RT-PCR and high fidelity PCR. Then,
the eukaryotic expressional vector pDsRed1-STRA6 was constructed by genetic engineering tech-
nology and transfected into human hepatoma cell Hep 3B by liposome method. The expression of
STRAG6 protein in HCC cells was detected by Western blot, and the distribution of STRA6 in HCC
cells was analyzed by laser scanning confocal microscopy. The coding region of human STRA6 gene
was cloned successfully, and the eukaryotic expressional vector pDsRed1-STRA6 was constructed
and expressed in HCC cells. It was found that the expressed STRA6 in HCC cells concentrated in one
region on the cell surface. The STRA6 gene was successfully cloned and its protein distributed re-
gionally on the surface of hepatoma cells.
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1. 51§
HEFFZ S SR 6 (stimulated by retinoic acid 6, STRA6)FR MCOPS9. MCOPCBS. PP14296 3,

#& Bouillt 5 N ifid 4 e s 4E H 2 (all-trans retinoic acid, ATRA)% S M2 T iSRS HI[1]. ZFEEEN T
Jetfk 15q24.1 F1, WEH 20 MMETFA 19 ANRE T, il 667 NaIEER, HrmW2—Fh 9 IRFSIE
H, Aeilfid 455 MMM EE LS & B 1 RBP4 T3 2 S U B i, (R E LR B e A, IR Al
P 7% B PR B R 45 5 8 RBP1 1[2] [3]0 STRA6 MUE G His s BEI/ER , 165 MR k4 K
HAHEVIMEC R, AIRE, STRA6 fE45EE. AU, B, BORE. INEEAT 5 N B0
FILVIEAFFRER LW, WK STRAG T REE & —AMEER 4] [5]. ABFARAEFE R ER, KAy
JevilE T STRA6 BRI EE A gfil X, SR )5 14 H B R IB 34K pDsRed1-STRAG6 38 g Jit A48 04 T it
TR, AR FT AR I 004 F B8 A AR

2. RREE
2.1. M8

Yif Hep 3B W H RN _L4IARIZE; 41 QSG-7701 W H L& H I AY; 4iMuk:s%3 DMEM F1
RPMI-1640 I H GIBCO; Ja4F MG H Gemini; KB m R E G x L TagDNA polymerase /< % 3107 & «
EcoR 1. Xho 1. Hind 111.T4 DNA Ligase. %/l DNA [A[SCGHI &  ~F A i e A 7t & A v B 2 i pMD18-T
vector 1 H TaKaRa 2w ; /N FURLH B2 1077 G006 B RAR A A 75 51406 5B e B B A T AR 58
TRIzol. Lipofectamine™2000 J§ F Invitrogen /A 7]; BCA SERIRFE H Pierce Awl; STRAG % vifEiik
T Affibiotech; 2T (A5 6 B bR 2 HUAART HRP ARic 1 £ 5T S b6 T Biogot; EA% KA H /& pDsRed1-N1
TRAF T AT =
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2.2. &it514

3% GeneBank H' STRAG6 HIFENFFFI(NM_022369) 4514, HAE 5 KAl 3° Ko BN Xho 1
F1 EcoR 1 BEYINT 550 SIPFHIWZ 1 Fis.

Table 1. PCR primers for the coding region of human STRA6 gene
1. A\ STRA6 ZEEERMRIBEX PCR 5[4

I/ EA7S 5P 5(5°-37)

CTCGAGCCACCATGTCGTCCCAGCCAGCAGGGAACCAGACC
(FRIZN Xho 1 BEYIAL )

STRAG T2 ¥y GAATTCCGGGCTGGGCACCATTGGCACCCAACAGGGC
g (FHIZH EcoR 1 BEIL )

STRAG6 L5140

2.3. YApALESE

QSG-7701 0L H & 10%fh 4 MLiE ) RPMI-1640 £57%, Hep 3B H# 10%/G 41115 1 MEM 157%, %
F226M 4 37°C L 5.0% CO,.

2.4. RNA #iizfE R EE R

F TRIzol yA3RHXAHAE QSG-7701 12 RNA, H &R E A cDNAs, FRLLE | H5lMa s
R PCR ¥4 STRA6 HHIFER A B Bl bt i s vk % 52 Ja IR+ 4litk STRA6 B HIFE

2.5. HEEZRIEE A pDsRed1-STRA6

¥ STRA6 FEH Fr BOR 3N “A” J5 5 544 pMDI18-T vector /£ 4°CIid BUEHE, 7= W)iE 0k
%7 DHSo, ZEHEHZN LB EARIRIRIGIEIEFRE, RBUREE S S H AR5 5 %1 LB AR 77
B 37°CHRE 12 h, HERTORIFEEYISE, RIS RigA TAYIIT .

N P AR 1) TR R A% ik 8 Mk pDsRed1-N1 433 Fil EcoR 1/.Xho 1 XUEFYT), Bt AR HEHE I FLK 7325 H 1)
R BOtAiL R, T4 3EHRE 16°CIER: 2 h, P WREAIRZ A4 DHSa, HRIBEZ LB FfAR: 7R
Bige, PR EY KB, SRR, BEY) % e F1 DNA WIF, H4LIEH TR Gy % pDsRed1-STRA6.

2.6. ‘MpAFES

FEYERT 12 b, A AL IR 30% B A AR T 12 FLIR T, % Lipofectamine™2000 B35 e %
Ak pDsRed 1-N1 Al H 5L 1 E AR pDsRed1-STRAG, #%4x 6 h )i b F2 4k B 0E 9%, HEgv)n
72 h B S B T G s R

2.7. ERAREENE

WAL H B9 EE, F RIPA SRR ER MR f5 % & AR B BCA vk & . H SDS _LFEZEsh
W & FE 5 5 3547 SDS-PAGE, 2R Ji H R R 1) 77 v2:4% & F #5 BN & PVDF X I, F H 5% BSA #} 4] 30 min,
—P4CHELR, —H=RMHEE 4h, ECL B,

2.8. EHEMDH

X YLANEBURL 72 h 5 FAR BAE SO6 BB AT, AR S LA SOt . w A ]
JEREVE AL 5 B AR T R i b, R4k IR 24 h DA b, F 4%0) 2 5 R U I E 40 30 min,
JFHE A DAPL PO KB i, RSO R A R B i STRA6 B E (.
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3. 5%
3.1. RIh5EBE STRA6 EEFARBXHAMBEZFTIAT K pDsRed1-STRA6

LA T4 QSG-7701 4l cDNAs NARHR , 28 i R BT PCR SRAFHK 20 2 kb 1) STRAG FE R A BE(K 1(A)),
2P 5 K% DNA v BOE2 P DNA B, HARHIUERIZRAS . A Xho 1F1 EcoR 1 % EAZ & 4Lk
pDsRed1-N1 I STRA6 HFIZERIF T 24k pMD18T-STRAG FATHEHRVIE], FHELRERE B Rk 2 4lifh
H I DNA A B 1(B)). HIYI DNA F B4 T, DNA SEERlERE. #1b. RIRERIHER 5. Bk m
fFt% 5, IEW pDsRed1-STRAG ST —2(E 1(C)), DNA M5 E7~ STRA6 R IEHiff N B EAZRIAE,
& pDsRed1-N1 71, iEFH pDsRed1-STRAG 1F 52 fT 75 B 41 K

A
& v
R
N
3.0kb
2.0kb STRAG6
EcoR1/Xho 1
6 o
C . sﬁ@ & \5‘@
& & o
¢ & i
N QO N ]
8.0 ﬁE pgsgzi—STRA65.0 kb pDsRed1+ STRA6 (part)
5.0 pDs
2.0kb
2.0kb STRA6 1.5kb STRAG (part)

EcoR1/Xho 1 EcoRVHind 111

7: (A) PCR ¥4 STRAG FE K AR A SmIL X o (B) BRHIMERZER N VI EcoR 141 Xho TOUEFY) FAZFRIA A pDsRed 1-N1 AT pMD18T-STRAG -
(C) PRIEIVERZTR P VBRG] 54T 541 FUA% RIK 5 kL pDsRed 1-STRAG

Figure 1. Cloning of STRA6 gene and construction of its eukaryotic expressional vector

1. STRA6 HEE g R HEZFRIAH K HiE

3.2. INIE STRA6 & EHRINFE T FF=4mk

FH g Jo A2 25 41 ki pDsRed1-STRA6 S ANFFHE4NAE Hep 3B 1, %445 72 h, 4HfEFFiaH Bt
WH(E 2(A). AT E AT E A RIZECRN, R BT 40 R IE SME STRA6 @A & A
(STRAG6-DsRed1) (4 2(B)), iEPH pDsRed1-STRA6 7] AYELf AR RIE HE A .
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Merged STRAG6-DsRed1

White light
N STRAG-DsRed1

CNEERe
I o

TE: (A) SRR EE R STRA6 (STRA6-DsRed)FEDS e Wi T B t. (B) & ASIZEINC M IMNE STRAG 1EFFE 40 [ £k
B,

Figure 2. Expression of exogenous fusion protein STRA6 in HCC cells
2. NIR STRAG & E AR R

3.3. STRA6 EFRE TR EMAPEAMARIRE

AT STRAG AENHE AN KL, BREI/NEE M EANTEAMER T A L, £ RHE
[ S A Az ey, FBOC IR E RS MEE KL, STRA6 WFREE T RN, J5HE BT H
AR — X 38 3).

Merged STRAG6-DsRed1
DAPI White light

Figure3. The expressed STRA6 was localized in a region of cell surface of hepatoma cell

& 3. FIXH STRA6 P EN T HAERE R —XIE
4. g

AWIRIR, STRA6 25 1 Z MR b MBI I A AR et 72, X 264 7 5 i 70 4L
HtA T AR, WMES R, STRA6 = SANMIAN AR SE & A 4 (RBPAHZ &, K
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4b RBP4-4E/E %R A EEWHIYEAER A Fs NN, JHEIBSA N STRA6 4545 H RBPL, &
JAK-STAT {5 53, {6 N STAT3 B RN, IF4& TR 41 NANOG, SOX2 #l
OCT4 SERE3TH iAo, RibxeerHERRIE, FREGHERMRTEEE, RAESEHE
R AE6] [7]. B4h, EBBEELREST, STRA6 NN K miR-873 FikZRMEIMm I w, BE
Wnt/B-Catenin {5518, {340 Ml EFIRE AR (8], IXLLHFF I BIR STRAG & — MBI L A .
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Figure 4. The expression of STRAG6 in liver hepatocellular carcinoma and its relative surviving rate in TCGA database

[E 4. TCGA ¥#EEEh STRAG PR HIFRIARHBXFEER

Z RIS EINN STRA6 AEATARMIF RIE[9]. Ik, XTI STRAG6 FITHRERIE FIRE T HL D o
{RECHT KR, BRFFRUR I 4 PR N s ZH i 355 3238 STRAG [10]. DAL, IRAEA L2 H 3T H L STRAG 1£
JFF & R B9 R A R AR . X — A58 T Deng Z %5 ABISZHF[11]. BE4h, TCGA HdE 70 Hr 45 5 [F ke i
N, SIEEFIFFHSAELE, YL STRAG Fik i T, Horr A RiAE t 4 i) “0” 48k “0.035”
(B 4(A)) [12] XFIHE S STRAG6 Fk 1 miSZE A BEAA S 0 i 2 20, RIN STRAG6 ARFIB A IAAIE R 2
FrRikdl . X4 TCGA Bl 0 Hrsh B 5 STRAG 78 1] RE AT A& AR RN R F rh Py i s J IR (A FH (781 4(B))
[13] (Rl ARSI FTEIM QSG-7701 )5 RNA MR, il RT-PCR TufEIf3R73 T STRAG6 F: A
FEARIGX, FHmdEE TR AME T HAZRIER A pDsRed1-STRA6, #AJ5 4 HRKIET FHE A1 Hep 3B
i, RINFIEN) STRAG TERHEA M b M IIEFIR LS (1 3). BT STRA6 f2— SR A, 20 i 2
RN G 1 S R AAE N T B [14] [15], DRICHEWT STRA6 e BRI AE v RE 2 428 IR Y, 3R
B EEH S ARTE AR — e R, JRAES). BUER A T AR . X — WA fF ik — 2D st
B 82, AFFFRIEE N STRAG6 BRI IR HANR S AT I Th IR LA 6 R AR A 1) STRAG ERATH: T ok
WHFL STRAG TE 20 e B A H A e vh VR BE 8 T — 8 I BTS2

B
R R A B B 5 RS 50 O A SR B R BAR SR RIT 6 R %5
EEUH

AHIEFT B K 3 AR 42(81560390) 2020 4 [ X g R AR A DV I ZRTH R T B (500 H 45 342)
12020 8 HRE LA A IITZR TR H (5T H 465 S202010660004)F2 4L 75 B .
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