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Construction and Detection of the Eukaryotic Expression
Vectors of Gi Protein Gene
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(Department of Biotechnology, College of Biology and Engineering, Guiyang Medical University, Guiyang 550004, Guizhow, China)

[ Abstract| Objective: To isolate the alpha, beta and gamma subunit genes of Gi protein and con-
struct the eukaryotic expression vectors of pEYFP-N-G,,, and pECFP-C-Gg, ., ; detecting the expression
of vectors in the eukaryotic cells. Methods: HepG2 liver cancer cells were cultured and the total RNA
was isolated. Then ¢cDNA was transcribed and the coding genes of alpha, beta and gamma subunit were
amplified by polymerase chain reaction (PCR). Enzyme cutting sites in the both ends of alpha subunit
were added, while enzyme cutting sites and connecting peptide in the both ends of beta and gamma

subunits were added respectively. After enzyme digestion and connection, G,, gene and G fusion

iBl-y2

gene were obtained. G, gene and G, , fusion gene were cloned into the pEYFP-NI and pECFP-CI

ial
fluorescent protein reporter vectors. The eukaryotic expression vectors were transfected into HepG2 liv-
er cancer cells by lipofectamine method. The laser confocal microscope was used to observe and ana-
lyze their expressions in the liver cells. Results: The coding genes of alpha, beta and gamma subunit
of Gi protein were amplified directly by PCR. The G,,; and G, _, genes were obtained after enzyme di-
gestion and connection, the eukaryotic expression vectors of pEYFP-N-G, , and pECFP-C-G

B2 Were
successfully constructed. Subsequently, the vectors were successfully transfected and expressed in the
liver cancer cells. Conclusions; The eukaryotic expression vectors of Gi protein were successfully con-
structed and can express in the living cells.

[ Key words] Gi protein; liposomes; transfection; fluorescent protein; eukaryotic expression vector
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6 3] WIS Gi fEH EAZ R R AR R Rl SRk A

TR R E BRIMEEE G 25 9 (inhibitory adenylate
cyclase G protein, Gi 251 ) & G FHEH W —FF, T4
PR o« By =R ES 5 N S WHRES T
R R, Kb o WRRAEMEET . G EH
B Hx 3% & ( guanosine-binding protein coupled recep-
tor, GPCR) REWS1% i 22 Fh A [m] 1 241 L SMME 5 iE A
AN, IS R =R IE G A Z A EAE 5
A —ZFI M Y o AT S e AT
Jitl HepG2 Hr4R 0 H: s RNA , I 751K Hh 33 4 %1 45
¢DNA, i} Gi 85 3 AL ol (B1 Fl y2 1YF: 5
PESI, salE 3 AN gt X 27 91, JF 4
pEYFP-N-G, , # pECFP—C—GiB] p B FEGRERE, N
b2 F] ] FRET $AR M58 W AR 8T U 34 0 T
GPCR Wy G AL B3 78 JE Al

1 HESHE

L1 #H

KGR TG B bk A 52 30 55 R A7, 56
FIl & 2k pEYFP-N1 I pECFP-C1 g 35 B 28 4=
PRHCA PR 7] JTHE A AR (HepG2) i Jb 5t R
B A M T % T pOEMAT 2L T3
A (L0 FE AR A BR 2 Ao TRNzol-A ™ 3
FUMA T FARA: AR B2 7], SuperSeript® 111 JZ
TS50 & F 25 [/ Invitrogen /A ], DNA Marker
T4 DNA %40 LA Taq i (5 U/ul) (BR#IHN )
fiti BamHI F1 Xhol ¥4 T Takara 2\ 7], DNA %EJKE 1]
W S ook S O & W B Axygen 23], 5l
Y5 RN DNA U Fr H g ot <5 0 B AR TR RS
A58 Mo
1.2 Hi&
1.2.1 5 RNA $2 U cDNA £

JIHEE 2 HepG2 § K #5537 ,4 C,300 g B0
5 min W5 4 41 i, SR H] TRNzol-A ™ ¥ 4 B 41 fig &
RNA,BEH 1% (w/v) BRASHHBEIRS 805 S o3 ot
THEI RNA (57 &, % B Qiagen mRNA 4fif1a{
F & R R A U B B B L RNA #E4T mRNA 4§
A&, FFLL mRNA S8, 5K Oligo(dT) 1, 5191
SuperScript® T 2 5 54 i ¢<DNA
1.2.2 HWEHAY 1
1.2.2.1 G, .Gy, M G, B H Y 4 g NCBI

H Gy G A1 G,y JE A ((GenBank % 5% 5 NM _

002069 ,NM_002074 Fil NM_053064 ) (i) J5: 51| 5 114
S5 LA SR G L) eDNA SRR, 5350 A1

R S5 T PCR 971, PCR B4 :95 °C
5 min,94 °C 1 min.55 °C 1 min.72 °C 80 s,30 M/§
58 72 °C 10 min, PCR 28 DNA BEKE 1
A G )T, 24 T4 DNA JEHNGZE A pGEM-T 2
PRep AL R TG B2 S AN, IR A T
47100 mg/L Amp () 2TY B335 11555, PREL
VA Y KI5 $EUTURL DNA | 3JE47 Ndel Fl Notl
AU SR o S A T RN IR D B
vk B A T AR RO RS w0 L A
J& 51 Al 458 pGEM-T-G,, .\pGEM-T-G,, Fl pGEM-
T-Gy o
1.2.2.2  FINEGEOML R FERAK P pGEM-T-
G JFORL DNA S5t , 1] FH 3 i & A BiE U0 65 19 5
Yt As PCR P34, 75 Gy FE PN 57T 3" 33 45 T
BamH1 Fl Xhol [iff YI {7 55 b pGEM-T-G g, Ji7 K
DNA Syt , A A sty 25 A 1007 5 B0 4 Ik Y
19 B4 PCR ¥4, 1E Gy FE Y S I 45 I
BamH1 BEUINE KL, 7 3" 5w i (Gly,Ser) 5 4K
L pGEM-T-G. , JFki DNA Syt , A1) FH st & 4 i
DI R B R A 5 | 9 4T PCR 738, 76 G, FE A
(4 S SN i ( Gly, Ser) 5 ZEARIK, 75 3" 5w &5 I Xhol
OIS o
1.2.2.3 SOE-PCR "3 Gy, _,Rl& I LIS
TEEEEIAL i M 5 IR G, AT G, AR, 1)
G 1 Gopy B BamH1 WY 25040 5583 911 ., o5
Xhol BYIAL LAY 3" 55 | Wy 64T T & SE i D 4% PCR
(splicing by overhang extension PCR, SOE-PCR)
B4 AR A BamH1, Xhol Bz 15 A1 ( Gly,Ser)
BRI Gigy _ Rl JE TN Jr Beo DNA BRI [ ik
&4tk PCR "4y,
1.2.3  EBFEEEI pEYFP-N-G,, fl pECFP-C-
Gigr —p FEE

T BR il 4 N V) i BamH1 F1 Xhol 4y 5 %
pEYFP-NI FI pECFP-C1 Jfi ki DNA Lk & G, Al
G HEEE F BEJEAT UM , W) 1 2 DNA ¥
JRE I Wit & (B, 264k i T4 DNA 2 432 il 73 5ol K
G 2 1% A pEYFP-NL 24K, G, B 3E A
pECFP-C1 84, 1L IS AL KI T TG B2 35
M. R FRALR R IR AT T3 50 mg/L RAREE R
(9 2TY BiFREF A b 15 5%, SRECR 7 9 R 97 )
SEHUTRL DNA, #E4T BamH1 F1 Xhol XUBET] %7€ .
S A WU/ NEE R BER TR Vs 8 S R
Fiii A= IR BR A R I PP AE A S 20 30l i 44 Sk
pEYFP-N-G, , #1 pECFP-C-G,5, ;-
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pet

M=

Be “# i 39 %

1.2.4  FZ iR DNA $2H)

2 HR Axygen AEWIHIAR A H] 1 AxyPrep JCN 5
ok e AR & R UL B $R B pEYFP-C-G,
1 pECFP-N-G;,_, [Tk DNA | 28 4h 4l B -
DNA &4,

1.2.5 HEAZRBEE

i 18 Lipofectamine 2000 156 HH 45 H %) 4524 Ui BH
Fe BRI pEYFP-C-G,, Fl pECFP-N-Gg, _, JiT
#i DNA % Yu 3| HepG2 M, FEWOLILRAE L
5 (confocal ) R R HFR IR L o

2 #HR

2.1 Gy Gy il G, BT 1Y

IFAEAIIBR HepG2 5" KHi 727 | R Trizol 1%
SRECANNL S RNA  HRL4R NCBI A5 (94 B 9112 1
$55319, PCR § 4] G,y Gy 1 G 2K
B, U 25 5 57 BL4 31 15 NCBI %5 365 NM_
002069 .NM_002074 F1 NM_053064 %)% [ 5 51 —
5. PCR {4 7= W13 1% (w/v) B MR I o
A 5 S 1 R

bp M 1 2 3
2000

1 000
750
500

250
100

M 5 DI2000 DNA Marker,1 ~3 %
Gia \Gigi 1 G, FEH 7 BE
1 Gy Gy G B PCR 44 7
Fig.1 Agrose gel electrophoresis detection of PCR
products of G,

ial 9

2.2 G, Ml Gy, HAYEEF BRI

AT I U067 a5 R SR IR G, F G,
#z,SOE-PCR #5445 3) G, Al 5 5P i B, PCR
P2 DNA B Jie 11 Wi iat70) & i A [l i A 20, i 2ok
1% (w/v) Sy REWEEE I FL UK A , 25 SR an &l 2 B,
BTG Gy T Gy, HIEEE B
2.3 HEFRIRHEMA

FHBR S MEAZ R N VT BamHT F1 Xhol 53 31| %}
Gt F1 Gy, B 7 Bt LA B2 pEYFP-N1 il pECFP-
C1 R JBURL DNA S AT WUEGD , 24k J5 43 5K
G 5 N 2 A pEYFP-NI 1K, Gy, _, 3 [ 3 A
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Gy and G, genes

bp
2 000

1000
750
500

250
100

M 3 DL2000 DNA Marker,1 3 G, ZE[H 2Bt
20 Gy o B AN
M2 HALE I Gk Gy o H B2 E
Fig.2  Agarose gel electrophoresis detection of purified
PCR products of G, and G, _, genes

PECFP-C1 #R A , 36 457 Wy AL 31 K AT 7 TG1 ek
S5 AN L 6 BB B 9 O A 4R I
DNA JE4T BamH1 Fl Xhol SUFFYI%SE , 3 Yk 1
~ 4y pEYFP-N-G,., B S e , P 4 Ykt 2 1 4
g PECFP-C-Gy, 1 BE S , 3 2% 4% w1 0 P
o

M 3 A-HindIIT digest Marker;1 ~ 10 3 10 4~2 7 R
B017 4, Horpr 1 ~4 ) pEYFP-N-G,, ity BH 1 v b
K 3  BamHl1 1 Xhol B4 & % 4 pEYFP-N-G,,
F 41 kL DNA B9 [0 14 7% 15
Fig.3  BamHI and Xhol digestion of positive clones
containing pECFP-N-G,

ial

recombinant plasmid DNA

6 7 8 910

M JJy \-Hind 11T digest Marker;1 ~ 10 & 10 /> 28 55 [ (1) i 1]
FEH, Ho 2.4 O pEYFP-N-G,,, (¥ P 7
K4 BamHI F2 Xhol B 4] & & 4 pECFP-C-G
F 4k DNA B9 FH % 57 %
Fig.4 BamHI and Xhol digestion of positive

igl -2

clones containing pECFP-C-G,

iBl -2
recombinant plasmid DNA
2.4 HEFRREE
&4 pEYFP-C-G,, il pECFP-N-G,, , T 4 i
KL DNA BB KB 7, FIH AxyPrep TN TR
JEOE /N R £ 23 B4R I pEYFP-C-G,, Fl pECFP-



6 3] WIMIALAE G SR HAZ R IR B A M S kA

N-Gg wzﬁﬁﬂ JiBL DNA; 2% 5 ) | Lipofectamine
2000 ¥ FH A Bk DNA Bl sl 345 YL 51| HepG2 4
Hir, T 5% CO, HiFRftirh 37°C 557 18 ~48 h )5,
TE 25 5 B8 LA KB R SIS 53 531 Dy 433 nm Al
514 nm FYFOEILR B T WL pEYFP-C-G,,

Il pECFP-N-G g, BRI FRIK NGO L5 RME S ~

7 R, U4 &8 pEYFP-C-G,, #1 pECFP-N-

Gigi - EAZARIR F AR RE G 38 1 R o (A o m 3L 4%
QEFIFHEEAN N HepG2 rf, J 52 B AE 15 40 i b 1Y
ik,

pEYFP-Giat Merge

VE: AL R B1 S BB T Y HepG2 4, A2 1 B2 2 514 nm U K 1938 & 5 F (1 HepG2 4,
A3 AL FI A2 S, B3 S BL I B2 & nE
W5 &E4HHK pEYFP-C-G, , % 4 AT 9% 49 it HepG2 8 3% 34 (24 h)

Fig.5 Expression of the pEYFP-C-G, , recombinant plasmid in HepG2 liver cancer cells after transfection for 24 h

3 e

GPCR & ANJEHE A v fi K Y IR 8 5K, 29
5 800 ~1 000 b1, GPCR A 35 A A i #EY
JR AR F A ER 24 - RS T -, L e N
U MAMNBRN C UM B o FERLE WL B L
LA 2 i 55 N 2645 00 AR BRACIG aad i vh A 4%
HEERE, MMM 1 A P A2 i e
HEFPEA . Y G EARRTE, B8 A
— I T R S (GDP) , [ 5 By I A
. M GCEABRELMZIRN, o WHAY
GDP 73, 35 =#IR 53 (GTP) 255, AN 5 B
v WAL I G E AL TR IR . «-GTP
I B~y MEFAA 3R] i — AP I N A L 4
G AN . L, A TR RS B GPCR
5 6 EAMMEIEH R SH IR —%
BERFRSTT T TR ARRY G AR A B A 1 A ek B
FE A

AW, G R AR ZIRER T Ref ik
S5 S FBCE S 541 , 10 REIER 0N 2 2 3t (A B
YIH BTPE e S s S S A TS T
V& B, g S PR 5% v K A7 A 1 G Ak AR K TR -
By LAMR BE A1 i 7 2 4L B 280K 41 g ( dendritic
Cells, DCs) RY4HHE-EHL , HE T 405 H A Py P P 2
PERLBBIAE 1 ER I RS TR &R
X DCs FRZNA , 1 A5 [ B 2 %) DCs DI RERY
M, N T B0AIE GPCR & 7502 DCs (1) )1 2# 2 4%,
FFBETTASERS . DGR H E )32 F 105 40 i AL
FAAE AR b 5 20 7 A S RN 3k . YFP
1 CFP Wil Jy 2 F F FRET B985 11 5 %4 1 22 6]
FE B A P B B B 8 S R v 3 68 58 S ) 0%
KN 514 nm, &K R 530 ~ 600 nm, 75 {4
PR WAL Ny 4337452 nm, B GHIEK Hy 470 ~
550 nm'* "

ARBFFTAEY B FFE] Gy Gy M G, Zit 15 FE [
AL b, 25 R E] Gi BT 3 A E 20 i P 1 A
KINGE, B By MEIEAE 4 i N AN b TG ARS8
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B 2% Be 2 39 %

pet

PECFP-Gip1-2

AL BL O RN T HepG2 4, A2 I B2 S 7E 433 nm P AIHULL T HY HepG2 4R,
A3 Jy AL A2 I, B3 Oy BL B2 2 Ji]
6 & 4%k pECFP-N-Gy, _ % % JIF 4 40 f HepG2 by %34 (24 h)
Fig.6 Expression of the pECFP-N-Gg, _, recombinant plasmid in HepG2

liver cancer cells after transfection for 24 h

pEYFP-Gia pECFP-Gipi—2

Al A BL 2 B HI T 1Y HepG2 4ifd, A2 A1 B2 H7E 514 nm A IBUA G T (1) HepG2 4iififl, A3 F1 B3 2
15433 nm PR ABEAOLT B HepG2 ZHfi, A4 Sy AL A2 F1 A3 F &, B4 2y BL B2 Fil B3 & finl&l
K7 ZAHRMpEYFP-C-G, 1 pECFP-N-Gg, _, 3£ 4% Je T 7 28 L HepG2 49 % 1% (24 h)
Fig.7 Expression of the pEYFP-C-G, , and pECFP-N-G, _, recombinant plasmid in HepG2
liver cancer cells after co-transfection for 24 h
JeifERIRES, By WAEHRAL T — RIKHIRES , ASL8 pECFP-CI |, 14 @ pEYFP-N-G,,, I pECFP-C-
it SOE-PCR £ R4 B SN Al y S BEHE I Go o EORAARIRARIA, ) SR M ik 5 T
Gigi o FE LA X AL T LATT (30K G B Gy, FIUHIROEILR AR BB R FRET ZhRE T -2 5E
LR 43 ) vE B B 8O0 i & BAK pEYFP-NT Al 55 By- SRR B A BE 25 28 4k, #E 1M e e i GPCR
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6 3] WIS Gi fEH EAZ R R AR R Rl SRk A

fFI AL

A SLIGAE I & pEYFP-N-G,, A1 pECFP-C-
Goon - ELRGHR IR B 38 1o T 3 PP
Y FRR AN HepG2 i, 16 MO 36 3 42 B T
WG AR BL. KRR S ~ 7 BOZ: Bk Ko
LR AR T S M s e 8 R e R
15 HepG2 2 3k, M2, A SC0 B R T Hy
WeHAFIC Y pEYFP-N-G,, Fl pECFP-C-G,y, _, ELH%
FIRHAK, I I ER R, WG LM G, Fi
Guon - o FERFI A DCs 1, I FRET 3% R BFF01E
VAR 11T GPCR A (28 5E T 5000 3R
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