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Abstract

The aims are to clone human SHISAL1 gene and construct its eukaryotic expressional vector, and
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then to express and analyze the protein in hepatocellular carcinoma cells. Using THLE-3 total RNA
as a template, the protein coding region of SHISAL1 gene was obtained by RT-PCR, and the eukaryo-
tic expressional vector pDsRed1-SHISAL1 was obtained by gene cloning and recombination. The
recombinant plasmid was introduced into hepatocellular carcinoma cell line HuH-7 by liposome
method. The intracellular red fluorescence was observed by fluorescence microscopy and laser
confocal scanning microscopy, and the expression of endogenous FZD3 was analyzed by western
blot and immunofluorescence staining. The results showed that the protein coding region of human
SHISAL1 gene was cloned successfully and the eukaryotic expression plasmid pDsRed1-SHISAL1
was obtained. Fluorescence microscopy and western blot showed that SHISAL1 fusion protein,
namely SHISAL1-RFP fusion protein, was expressed in HuH-7 cells. Laser confocal scanning micro-
scopy and western blot showed that overexpression of SHISAL1 could inhibit the endogenous ex-
pression of FZD3 in HuH-7 cells. Collectively, SHISAL1 gene was successfully cloned and expressed
in hepatocellular carcinoma cells, and then it was proved that SHISAL1 could affect the expression
of endogenous FZD3 in hepatocellular carcinoma cells.

Keywords

SHISAL1 Gene, Gene Cloning, Eukaryotic Expression, Hepatocellular Carcinoma Cell

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

A SHISAL1 3£ [A 4= 4 Shisa like 1, 11 KIAA1644, CFfiE EAT A 22 5 GO ik5E B 1) q13.31
Lo 5 ZAEGRINIERME, kIS ED AEYE B S50 EE R AL RA R, P E ek
SHISALL & [K 4 i (1) 25 (53 HJR T SHISA SRR A 2 —, HEMH T REE —Fhis & AL 28 M T e B 2
FhAEYEIhRE[1] [2]. ZEWDE B0 Hr R I SHISALL () N-oR S /& — MK 4T 25 N RERR IS S ik 41,
HGR—BUE & 6 MR E BRI <1 45 1R (C * C * CC * CC), fEREA R AL I ] & — B ES IR 45 43,
FJG WA IR A (RS R BRIk S, C-oR I & — B R B BR I 45 Mk [1] . AL AT A MM B2
SHTRIL SHISALL mIRES Z R MR it RE S UIAR G . Rk, 7RIk AT AA O i K B IR % R0 R G05K
BT SHISALL 42K H, FFlid /N RAaEH| 4 7 SHISALL Z 5 fEhiik, HE&MIF SHISALL RAXIE. &
PR A T ReR 7E[2]. 97 SHISALL fETE KA« R AR IE I BAR A M) Dy e S AE A, A&
AL PR A 7 SHISALL JE R () FAZ FRIA R, 8 g AN SIE SN IE3RAS T RIE4ME SHISALL
(1 240 B A PR, 20 A R AR SHISALL ] LAt FFF-24H e e 40 . A 905 14 FZD3 (3R 18 , 947~ SHISALL
TE e 2 AR A FH B8 — 2 (1 BT SR il
2. SRBHBATTE
2.1. MR

PR AL HUH-7 SRIE T rh AL LI AREE, SVAO ¥5tu it B RN & THLE-3 Skif T Lifgie S8
WITREAIRA R, PIFRAIMfZat STR %7€ . R4 Lipofectamine™ 2000, 4UAEk; 7. TRIzol iR <&
F2EER G HRBHE (P E) A R AT . B2 ML RIET Gemini 7). PREIMEZEZ A IEE. cDNA %854 ik
A&, mfRE Tag DNA REH . 3KuMN “A” {7 &. DNA R4S T4 DNA EENRIET % H
EAPHARAEE) AR AE . 51978 A DNA 7 i g TABHE A RA A 58 8. RFP F3%8 iREPL
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FZD3 £ il %Pi. GAPDH £ 7if& fu ik T Bioworld. SHISALL £ il Pt A Sat = [ AT H14%
2.2. ¢HpAEFE

SVA0 AL IR E R 4l i & THLE-3 2 A0 AT 41 B 40 B & HuH-7 4 2 5 H 25 10%6 45 135 1
RPMI-1640 15 7% f1 DMEM 5 7R T8 7%, MBI 37°C. 5.0% CO,. M4t Kahs s
80%~90%H FH 0.25% R BRI AT A AB AR 4R .

2.3. RNA #1#2#1 RT-PCR

K 4ARE THLE-3 3 M T FA% 6 om MIGRE R IL L, fR4i A K& 2 80%0, FrLH IR, i PBS
TEUEAAR 3 Ik, ARJEAER R N 1 mL 1) TRIzol 557, R EWRITRMAM, %8 TRIzol il 45
R AE R PR HUAR L RNA. JUE RNA VEORZ, AR Fsli @ e 42°C ¥ 5 1 cDNASs.

2.4. SHISAL1 EE 5 |4H& it Mg

HR¥E GeneBank H SHISALL £ K £ 15 (NM_001099294) ¥ 1+ A SHISALL 3 X 2 9 4w 5 [X. 3 () PCR
g1, FFAE P AR i 5N SR AE I R S M BR R AR R A VDB B VDAL A, SRR A e 1 o
Table 1. PCR primers for human SHISAL1 gene coding region
& 1. A SHISALL EEZERBXH PCR 514

SIAAFR 51 51(5°-37)

CTCGAGCCACCATGACCAGTTGTGGCCAGCAGTCCTTG
(FRIZIX A5 Xhol BETIAL i)

GAATTCGGTGGTGGTGATGGTGATGGTGGGATCCGCGAGGC
SHISAL1 FiiF5!¥ ACCAGGGCAGACGAACTCTGGAAGGTCATCAGCGGT

(RHAX 51N K EcoRI BEVIALAL)

SHISALL F3#5514

25. ARIEHEE

DA SHISALL 2K PCR 514, L THLE-3 ZHfifff) cDNAs AR, SR PCR VEY 15 SHISALL
R E A mAGX, HAEIR KRR 62°C, Ay 30 s. PCR =4 1.5% [ B iR BE Bk rE Ik 48
SEAAifL . 44k DNA F BB iR m “A” WGfl&Exr DNA F B 37REm “A” , I “A” 7=¥15
T-#4& pMD18-T 4%, T E LT kL pMD18T-SHISALL. JE42 724 Fl sk AL I 2 25 40 DHSa, 38
HEREHEERN LB BAR IR R LRI E . PR ST BT IR/ LB AR - b KB
Fe, HIRFURLAN U ER IS, %08 AT A TR BURLEAT DNA I 5347 .

I IE R B 20 5 ke pMDA8T-SHISALL Al EL 4% % ik #ifk pDsRed1-N1 fi| EcoR I/Xho | #E47 XU G],
LI~ 1.5%35 g MBI bk 7 BS 4liAk, SHISALL DNA Fr BORIZR AV B 24 dA, i M ek ) 4o [l dig -
i H B B T4 DNA MRz, PGB 540 DHSa, F&H RIBE RN LB (kK77
B B AR ARG, PR SE B B IR R 3R, SRR, DU DI E M DNA WP, IERiE
I A% RIS UKL #4424 pDsRed1-SHISALL.

2.6. {MpmEER

4 HuH-7 40 7E 7% G4 [T 12 h % 30%~40% k& 288 AR T 6 FLAR o % Y il 4t M 35 72 7 3 T
M35 ) DMEM, % Y5 AN G 7 FH 4% Lipofectamine™ 2000 #5 BHHHEAT . S2I6 150 B % PR 4H (55 3044
pDsRed1-N1)AISZE6 20 (H 3L K F kL pDsRed1-SHISALL). %45 6 h 5 # At ()4 10% FBS (14 i %
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FEM AR L F7, FEYLIE 72 h B4 RS AR B O WA A 2 Je i R .
2.7. EEREENE

FH 0.25% 1) JERGH AL B 2 (O REAR ML, B CUNEE J5 FH PBS JE¥E 2 YR FH v 502 o 24 AR i bR TR 2 A 44
FF3EAT BCA 5,5 x SDS L AF G2l il 28 & J5 AT A8 P R FEL YK, o B il s AR R B &2 PVDF i L,
5% BSA =¥ 4 PVDF % 30 min, TBST j&E¥E 3K, 4°C—PuiE R, TBSTiEWE 3 I, —Hi=im
B 2h, TBST &% 3 K, ECL &R,

28 BREILRE

I 0.250% I IRBGVH AL 20N, FFH IR TR A S (2 AR B 1 24 FLBR, M0 s
BEIE SR IEH MARESE, FEMPEIRN, PBS EreEIA 3 %, H 4%MLZ R FEE 4 CEeidn,
FH 0.5% Triton X-100 = i@ E A 10 min, 5% BSA %= iRd A 30 min, —Hi 4CIHEER .. PR
H 2h. DAPI Bt fids fr, WOLHRILRE BB T A M E AR m 5 RIS,

3. &R
3.1. BIhEEA SHISALL EFEFME N HEEZFRIAH{F pDsRed1-SHISALL

WE 1R, il g RT-PCR A& R 3 PCR 4 33K 5 A\ SHISALL B (A 1) 2 H 4w ig X cDNA J Bt (] 1A),
BiZ F Bl N TE ik pMD18-T w1, 8 EcoR I/Xho | XU Y] % 52 (K 1B)F1 DNA U7, 45 8 7R SHISALL
FE AL X AT IR R . K gmhis X DNA F Bofi \ 2| B A% RIS Hik pDsRed1-N1 H, #g (1)E 2
J5i A pDsRed1-SHISALL 4 i 3547 XU U] 4 5 (] 1C) A1 DNA I, 45 50 35 71 i T ) 2 o 21 A 3R IR
FELH A AT LRk SHISALL @& 2 [ (SHISALL-RFP), 5 41 i ki 45 o B A 14 1D s o

N N
¥ g
%\A\eP s ¥
S S ool
0 X 0 0 o )
A AN c_,‘(\ B A QQ C N QO QO
2
5000 bp _ - S
4000 bp~ il =
3000 bp - MD18-T i
2000 bp - P g
800 bp - i
s SHISAL1
800 tgg = 500 bp SHISALA
SHISAL1

7E: (A) SHISALL 2R & A 4% X cDNA. (B) EcoR I/Xho | Y4341 pMD18T-SHISALL. (C) EcoR I/xho | EY) 434t
HAH BTk pDsRed1-SHISALL. (D) HEiZ#i&#if4 pDsRedl-SHISALL &5t R 4.

Figure 1. Gene coding region of SHISAL1 and its eukaryotic expressional plasmid
[E 1. SHISAL1 EFEARBX R HERREH

3.2. 4ME SHISALL fERFAE4RBA HuH-7 thakik
W] 2A BiR, JHHEIR Al LA pDsRed1-SHISALL S FHEAIIL HuH-7 72 /MR, 40B7E
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PR AUEE T AR AL a2 RTAHMREBEATIC . [ MO R ER R T, KIA RN LG50
B RN DX I 2 A (] 2B) o W40 M AT B 1 e ERE A AT, R ILA SHISALL Btk & ), xR 4 (X
HILPJEPE SHISALL —2k 55, TMFFGLHAMMIN T 2 %% Fl RFP ARt T g, xf HR4i i
HEL TR EARFP) —4&4%H, MERAMBEBIT — %9 FER KK RFP Gt & & A
(SHISAL1-RFP) (¥ C), Likz: FE##ME SHISALL & A7 e 40 HuH-7 Wik,

A SHISAL1 fusion White light
SHISAL1 fusion DAPI
- DAPI

White light

Vector pDsRedl1-SHISALI

46 kD SHISAL1-RFP
20K0 [ SHISALT

46 kD SHISALI-RFP

26 kD E RFP

36 kD o GAPDH

7E: (A) SME SHISALL EATER G RME T 240, (B) #ME SHISALL %Elrfifﬁzﬁ‘céifﬁm”mﬂz%ﬁ?%q@x
. (C) Western blot & R #ME SHISALL & H7E HuH-7 W3Rk,

Figure 2. Expression of SHISAL1 protein in HuH-7 cells of hepatocellular carcinoma

& 2. 4MEEH SHISALL ZERFRE4AAE HuH-7 h3RiA

3.3. FTiXSMNE SHISALL EBHPFIFFEYEA HuH-7 & FZD3 EBMFRIA

M FHE 4E M HuH-7 Hh 3Rk 4R SHISALL J& , T4 FZD3 2 5 B HTAR AT 40 G 2 5% e Y e 0 Hr
25 R DT 40 R IEAMR SHISALL J5, 4N FZD3 FHKIE R (K 3A). F AR A Fa 5% EIZEST 41 i Y 42 B
HHAT AT, [FERE RIS FRIA SR SHISALL J5, 4R FZD3 I8 (&l 3B), uERH SHISALL Af
A2 30 FIFRE 40 i HuH-7 & N YEYE FZD3 %k .

EZD3 SHISAL1 fusion DAPI Merged

] RFP-SHISALT
4 SHISAL1

e (A) WO REARE BHOREIR SHISALL ##I4I N FZD3 F£ik. (B) %E%F ENF 7 SHISALL #i# FZD3
SRS v

Figure 3. Suppression of expression of FZD3 in HuH-7 cells by SHISAL1
3. SHISAL1 #I#IZRAE HuH-7 & FZD3 BYRIE
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H A C &P Shisa #85 %AL 45 Shisa 5 J . Shisa like F M K2, Hi# A HE SHISA 1~9, JF#
A4 Shisa ()32 2 [ 3 X Shisa like 1 (SHISAL1). Shisa like 2a (SHISAL2a)#1 Shisa like 2b (SHISAL2b),
HILFEHFIE 2 A — BE O PR R P FI[1] [3]. Shisa @BRIERR A ) ZAAET S+, 5
JR G R B [4]~ Bt lILAN A 25 4w FE (5] UL 40 ik 2 6] BB PR3 [ 7] A PR T2 [8] M & B 54% S [9] [10]+
PRAPNR[11] [12] 4B T-PEZE R [13] AN IR s AR [14] [15)55 A VB &R . {52, H Rl B= X Shisa like
KRB AW FE, 12 Shisa like S ) SHISALL, BHIF TAFE % 0 3 1 A taA 45 B3 78 55 AT % /K T
Lo BOEHE TR BUE R A P B B AR, 355G SHISALL JE[RI7E i 5 AR R EERIE
it 2 S BB A AR AT AE AR R R R R[16]; A RAE 75 AR T R s, RIS T W
[y J A AR i A B0 SHISALL BERITE N 1) 7 N2 R RISHE S, HUUE SR BERS[17]. AH
I Ualcan Mubxt TCGA ¥t 2 i) 35 MR dbAT 704, RIMAEHER 26 FhsUR MR F, 10 A
JE R SHISALL AR AE A E (L 7 F 2R E3), 16 FiMJRF SHISALL Rk ALE NG 9 Bz
SR ) [18]. XL AR SHISALL AR DIRe MR e, & n] RBLEAS [F] (¥ 2 20 A8 2 36 A [+] 1) i
FAER, R UETERA T SHISALL Bk = RGEF AR (H2EE KT B, BEML 7 # SHISALL
FEDR AT DARH R R R R A T s R SR b, S B AR AR ThRe D [2].

ST SHISALL 7EfTFE A AE . K RS AR o BAH DGR T DA R I it ) €8, A URABZH DA
Y1 M Je8 40 B HUH-7 D9 BIF 7006 52, Sl Ik A4 o o B AL 2 SHISALL 3[R A 40 (5 Y6 B Rl & i EAZ R IR 34,
WS AR, AR T LU AL, BB TR (A TIRE, R RIE S5 A LA
AR A0 B N R FZD3 Rk, HATCA FZD3 & — AN LA 5 iR R B AR R A R R 2 DA 5 1)
oSN, HEREAFSSSBEMMR AL REMER[19] [20] [21]. Kk, ALHEM SHISALL 75
e R PR RE 2@ ) FZD3 FIA AN A MR AE, R R i AL A AR A R — PRI AN

o
AT A P I RT3 35 8 5550 Bl S BERL K S K PR S RS ST D R4
E&UH

AHIE T 2K SRR 4 (00 H 45 - 81560390) F1 2020 4F 5 44 K A= i Gk Il k-l it B (33
H4m'5: S$202010660004 F1 342)42 L% 1),

&E 3k
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