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Abstract

AIM: To construct a recombinant eukaryotic
fluorescent expression plasmid containing the
coding region of p2l-activated kinase-1 (PAK-1)
gene and to detect its expression in SW480 cells.

METHODS: Total RNA was extracted from hu-
man colorectal carcinoma cell line SW620 and
used to amplify the PAK1 gene fragment by
reverse transcription-polymerase chain reac-
tion (RT-PCR). The resulting PCR product was
inserted into the plasmid pEGFP-C1 after re-
striction endonuclease digestion and ligation.
After verifying the correct insertion of the DNA
fragment by endonuclease digestion and direct
sequencing, the recombinant plasmid was trans-
fected into SW480 cells to detect its expression in
vitro.

RESULTS: The sequence of the recombinant
plasmid was verified by restriction digestion and
DNA sequence analysis, and the target protein
expression was detected in the cell cytoplasm of
SW480 cells.

CONCLUSION: A recombinant eukaryotic fluo-
rescent expression vector carrying the PAK-1
gene (pEGFP-C1/PAK1) has been constructed
successfully and provides a potent tool to inves-
tigate the role of PAK-1 in colorectal carcinoma.

Key Words: p21-activated kinase-1; Colorectal car-
cinoma; Eukaryotic expression; Green fluorescent
protein; Gene cloning
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PAK1(p21-activated kinasel) /&%) A 22 % 1R/ 75
RIRE 12—, WRhoF iR/ S = Wik
(Rho-GTPase) Cdc42fiIRac [N il 5 5 (1) P KL A,
S5V 2 EE MRS ITER R, 7F
iR A A= e e I R TR A AR S IR PAK L 5
SigAe, JUILAETUNRSE O LI RN B e o 45 i
TR 1) F RV A% o Bt v i A DA Y, A
Hh 2 BB GTAE SEPA K L AE 5 7 36 i i v vy 0k
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1.1 A4 SW620H1S WA0AH ff #5117 5% [ g 7Y
KR W) LRk Ly (American type culture collec-
tion, ATCC, %i 5437 ) CCL-227MICCL-228),
e R 7 B B T AL 98 BT S = R A SR 8980
HAMRIE B ARpEGFP-C1 ABD Clontech/y &)/~
ah, G S K arolinskafiff 57 B 5K % AN #52 2,
Kk FIDHS o PR A S 06 = B A7 IRAITE N
VIi§BamH 1 . Hindlll. PfufR&. T4 DNA
PR . DL2000 Marker¥) [ Ki%TaKaRa/A ml;
TRIzolik 7 FLipofectamine™ 2000%E 4k 71t
FlInvitrogen/ ] ; M-MuLV ReverseTranscriptase
ANEBZ ] i, IO & Rt
TGN B 2 B AR TR R A =], JBORLR
P A H Qiagen’/s 1], RPMI 1640557731
b5 [H Gibeco BRLZA 1) 7 i, i 4+ LI 4 Hyclone
AT P b, TubulinfTPAK 1T £ 5a B Fi 4RI
H 2 [E Abcam /A 7).

1.2 7k

1.2.1 fmpasde: 45 A 25100 mL/LIR
I FIRPMI 1640355555 5 150 mL/L CO,,
37 CHAF T EFALAC, AN # X 2] 70%-80%
SR N M

1.2.2 514 &t MR 2 I8 o g D 00, A
Genebank & f1 HT APAK1 mRNARI
HFE4, Hi¥5 APAKI mRNA(GenBank No:
NM_002576)[114m 64X (code sequence, CDS)/7%1]
SR DDA A, Lo A B 2 AT A
W IR &, BiE 7 FEPAKL PCREIIF: 5]
WIF: 5'-cccg/aattcatgtcaaataacggectagac-3', H1[H
NRIZAR > JEcoR 1 BV 5T, 5IHIR: 5'-acat-
ggatc/cttagtgattgttetttgttge-3', FXILH 7
BamH 1| UL AL, 510 Bl A A TRA
CikEyo'a

1.2.3 XRNA#RFEZDNAS R SW62041 il &
RNA (12 B2 BT R 1z o LA 71 6 0 W A5 24T 4
8, X BT SE BUS RN A 5 A0 70 0601 B VL 247
JE. 20 pLIgE s I VAR R A7 MRNA 1.0 pg, 0.5
g/L Oligo(dT)18 primer 1 uL, DEPCALEH () K B
ZBT K12 pl, 70 "CHN#AS minf5 37 RIVKHE, N
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ma £ Rl RNAFGHIHIF1 uL, 5XBuffer 4 pL, 10 mmol/L 1 SW6204BIRIZERET ERNABLR
PAK1#PAK R 7% - - ey
ﬁ’z¥§ rﬁiiﬁ dNTP 2 pL, 37 CWEHE S min, FHIA200 kKU/LF *

B RREEH  MMuLVIEEE R ul. 42 CE M1 h 70 CR
st MULVIFCRERL L. ; -
2 H, LAY V.10 min. By
HARDARE 123 PORYHA LKL RIL: LUSFERIA

A " i . ) o

Bt gasmm  MeDNANBAR, FIHPCREAXPAKIHATY
BESBEAR 3y 5 R4 518: 94 C 3 minfF, 94 C 30 s,

P R OEAE K.

60 ‘C 1 min, 72 ‘C 3 min, #§#30IK, 55172 C
ZEH10 min. PCRP“HILE 1% I B Uk g L K G
W, 55 YR &5 R — 30 BB [N, 4% e ]
W) S U W S I R 2B AL PCR ™ 4).

1.2.4 ¥ 48 %pEGFP-C1/PAK 18 #5: FIFRHI
YEWYIRGECOR 1 FBamH 1 #PAK1 PCRZIAL
YIFIpEGFP-C143 71637 CHHATREY), HIWr=4)
aifl J5 LAT4 DNAJERMG T 16 ‘CIEH:16 h. LIFR
HESIKTE %, FI50 mL E.coli DHSoU 52 &40
WA s pLIEZ ™Y, VK3 minis, DR EELBES
774400 uL, 37 °C 180 r/min #5745 min; H(100
L A & R AR R LB NIRRT 7R, 37 C
Bi2212 he BRI ALK B M R, BER S mL
AR HE = LBHWUARE 7Rk, 37 °CL 180 r/min
G REFE12 h, FTOR BRI G4 B i B g
WKL

1.2.5 EH R A0 % 8 BAEN R Bom
TAH IURL A D) S, I S PO A R 2
P v B G EA: TAR IR AR s w5
1.2.6 LR ¥ pEGFP-C1/PAK1%5 4 SW4804m
BB AESWAB08) & ik : ¥ EALFURipEGFP-C1/
PAK 1A% FkipEGFP-C L it flg Ak S AN
S5 E S W4B04H iy R, 4 Jk48 h)gilid 4t
FEWOE MBI EEPAK L ZE40 I I e A I LA
SW4804M H >k % L0 i, pEGFP-C 1% Y4 1
B, S B0 3 7 A M p EGFP-C 1/
PAK 1% 20 SW48041 I PAK 1 1) £ 35

2 BR

2.1 SW620%m it & RNAFE IRT-PCR % TRIzol
RS U] AT ERE RIS W62041 i ARN A
P I WL 1, It 54N e B VR EAT I E
HoA yo/A 1500 1.86, Tt HIHEHUT B RN ATEHENE AL
U, 756 S K.

2.2 TUREGEEIEE BN F RT-PCRIX N
0 H A 3 DR 7= 0 6 1 % B T R vt F Ha 9k o
BT, AT W17 Ko KN ek Be(1#12), B
KNS P PAK AL Jr Be K /MH AL R 4]
pEGFP-C1/PAKI1 itk HEcoR | k& BamH 1

55

2 EHERAIPEGFP-C1/
PAKIXU BB L) EEAVIRASHEARAR
EBR4ESR. M: DNA Marker IIT;
1: pPEGFP—C1/PAK1; 2: PCR
product.

HEAT WAL, 201 % 300 BEH v 1 K0 00 maT L 43 391 4 b
4.7 kbF11.7 kb AN F B, K5 pEGFP#E A !
PAKITUY v BOR/N—20(1812), B TR 4741
MEUEW, F4IPAKI LK 5 GenBank ' PAK 14
fih X F##1)(GenBank No: NM_002576)LLx}, 455
SEAT— 5L, $EoR E A TR R .

2.3 PAKIE4 H W% 0 S W4A80 M 69 T 4L &
# &% pEGFP-C1/PAKIH AL KB B AAE L i
JARVE G NN &5 H i 4l e S w40, i g
FERT70%. HILAEOLH I B ME 7 ik 52
PAK 1 7ESW4804H ffd py (1) 58 A7 B2 B I A% 3, 78
pEGFP-C175 [ JIUki 4% Gt Fe AL, k(09 't il
A HEASSWAR04H M, H. 2041 Lbi 3451 (E3B); 1M
TEpEGFP-C1/PAK 1A TR i Je 2l vh, S a7
A A I, (A% W ESk s, $RoREEN
(P E TR L AE S WAS0 4 Jiid o 4Rk HPAK1-C1-
GFPRl 1, PAKI 378 i i ik (KI3A); 7
SW4807 XTI b, AR H 2Rt G (EI3C).
2.4 Western blot ¥ SW480%m itL 4k 4 J5 PAK 1%
& &5 Western blot/ T iE7v: 5 SW480%4 (%
41 HL4E, pEGFP-C1A 8 AKX R4 PAK 1 25 1
LRk AR KAW B4k, pEGFP-C1/PAK1 S5 41
PAK 185 1414 I W 34 (&1 4).

31
S0 9  HAL R IL HARpEGFP-C 1) — AN H 5
B S S AT BRI SR (9O B FAGFP. SR fa¢
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mi:A2E

B 3 RERNKEBBAESWASOMIEPHIFRIA. A: SW480 cells transfected with pEGFP—C1/PAK1 carrier; B: SW480 cells trans—

fected with pEGFP—C1 empty carrier; C: SW480.

1 2 3

B 4 PAKIEB7TESWASOMRIRIIAIRIX. A: SW480 cells
transfected with pEGFP—C1/PAKI1 carrier; B: SW480 cells
transfected with pEGFP—C1 empty carrier; C: SW480.

Y65 F(green fluorescent protein, GFP)JKiH T
TP KB, T RAL Sy 1 AR 2 v N s
Iz bRid tEEE iz — GFPIfIcDNAZY
740 bp, {2382 FEIRIRIE. A i K
WOROGT, GFPIKEE N5 65-6 707 11 22 218 —
P s etz ol A S AR AN R
EIEM, TR 2 TS, T HGFPRA:
(DT I IAB 5T, 5 Z005 40 L A I GE P
R I S A A R I AT b O 5% B P R IR O
Q) FERAN, 55 HAIERTE G & e H
NS M [ A H PR R P 1 2 TR AL S M D e
(3)GFPHEHAMRE, AEM %2 TR E . pHISAL .
65 “C LUT ey it S — Lo H A e A 0 1 5
(4)GFPXT 4l T #: 1. H mrE kb ic 55 K N H
B2 [MIEGFPIIANTRALE, S65T(RI6507 2244
1R- I A R A . GFP(R 6417 KN = IR -5 A IR), i
IO P A ] i #2 £ 488 nm, A5 HE ¢
DGR LB A BR 64 DA b X FER R AR A
A B R IR I I A A s e, A RE
IRPRIE R (B AR 2, pEGFP-C1E A S A G
—FpAstk, I pEGFP-C1 LB 2E R GF PR A 4
S TR 5T H AR 2 0A | 4 S 3
HI IR 2R (I LE 2R Py s (0 R 54 S 2,
PAK 12 e 4 oo B 1) 22 B4 1R 0 2 R B A
O, A INAS S A DRI C A S P X5 N i
WX A GTPE 45573 (GTPase binding domain,
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GBD), 1[4} $PAKI15RacHICded2f(14 4"
BTV 2R SR, PAKLS 5 2 R e gi i A4
K. REMERLR T, B b m
PLRPAKL AJ LU ERK/AK T 5 AR (L 1 45
e TR AR 2, AL
WIRF USRI, LA 1o 152 22 V95 e 10 45 1 o 4 L
g1 FEPAK I IRHES ™ PHILLE A Sh v e R
SEAPAKIRIE RGN T AEPAKAE R 40 iy
A BRI AT S PAK L F AR )2 P 2 Ty
()RR I PR L. AR Sl s R T 4
18R A RIEHAApEGFP-C1/PAK L, FF& )R
ST Y 25 T 0 PR, o 4 0 9% e 2
1R TURIE S T F A0 6 DR T DA 45 T e 40 M
SWASOL LT 3%, Sy 8% F 10 3 DRl s e
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