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Abstract

In order to study the effect of Cdc42 coordinating with the peptidomimetics on the migration of A549
cells, the Cdc42 eukaryotic expression vectors harboring fluorescent reporter genes were constructed
and transfected into 293T cells. The expression of Cdc42 was observed by fluorescence microscopy.
The cytotoxicity of the compound (PMC4) on A549 cells was tested. The Cdc42 genes were further ex-
pressed in the high mobility cells A549 and the compound was added. The cooperation effect of Cdc42
with the compound on the cell migration was investigated by cell wound scratch assay. The results
showed that the eukaryotic expression vectors of Cdc42 isoform genes were successfully constructed
named pGFP-cdc42-2, pGFP-cdc42-3, pRed-cdc42-2, pRed-cdc42-3 respectively. These recombinants
plasmids were transfected into 293T cells and the transfection efficiency was about 90%. 10 pmol/L
peptidomimetic compounds showed weak toxicity to A549 cells. When the substituent group at the
terminal para-position of the peptidomimetic drug molecule is F (fluorin), it can increase the migration
of A549 cells. While the Cdc42 gene was over-expressed in A549 cells and the cell migration rate was
enhanced furtherly. More studies and results need to be carried out to reveal the detail mechanism.
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1. 3]

Cdcd2 4=Fr N 4m i 43 24 5 39185 A (cell division cycle 42, Cdc42), J&T Rho GTPases FikEHZ —, 1E
FifrJE 4 A RS rR R L N Ay €. T Cdod2 ARG 2 4R R LS B 1 40 i 20 B e e ke B
TEH, k4K, T8, 228, WMERKH#S Cded2 AHC[1] [2]. Cded2 TE4HMLE 5@ E 78 45
TIFR, TEUML R 2 2 AN AETEVE ) GDP 456 T8 A N AT YER) GTP 456K, BEmEus Tl 8
T, DA A AME 5 il AR B 22 BB [3] [4]. RS A4 i s it 3R IE Cded2 584k Cded2G12V, 2=
15 AT M AR K PH , X VB Cded2 BRI e 5 Cdcd2-GTP il Cdc42-GDP 2 [] (1) 7 ~F-fiif
HK[5]. Ak, Cded2 25 T HuRAMPER =4, HlnFLIERE[6]. 5 GTPases K%M Rho fil Rac &
F—FE, Cded2 W2 TE RN R DU 25 R EEFR[7] [8] [9], MIRNA FIE[E Cdcd2 KNy 254 LA b 5Bk
(45 S g, 38 I H0 ] Cded2 S 1 it el M T Ik 2% Je 200 M 4 7% , i g 25 0 (K0 T R S AH 7 1) SR [10]
AR RAEN R U YR YT, P RERILL Cded2 NEEARIIRTT 27)[11]-[18]. KR —HFH AN LTE K
I AL R AR 2 IR 4 0, B0 R A R PR ASEAR 5 5 A 40 1) 22 K 470 T T 1 i) L R R 45 M A &
[19]. FRATHTHIZIMIA SRS, K13 T — SR AP . AT g & et & BRI ) Cded2 HAZ®R
REAR, VSRS Cded2 PrIRIUK AL A 4t 40 372 52 .

2. KEMH5ERZE
2.1. W5flFngmpa
PR IL# M pDsRed-C1. pEGFP-C1. K FEZ A4l DHSa. A549 4H I 293T 4 a3y A4

][l
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S ORAF o FEFRA T ARSI B Gibico Al FREHEAZER N IEEIE H Thermo A ]; T4 DNA ligase
5 Takara 22 ; Ex Taq master Mix I H BEAM LAY A, CCK8 AN &M B H AR AL W 5 A,
JFR R FE B B [ AR5 &340 Omega /A 7] 7% fls PCR 5414 i b DNA I B3R E W 28 7 58 1. PMC4
RNBATHAG &, HEmmE 1, 78 RL 7B AL N-F BRI,

Figure 1. The molecular Structure PMC4
1. PMC4 3 FEMREE

22. HHLA, FRAREERNERRERFHE

PA pT-cdcd2-2/3 ki a4 ml s HGE S 5140 (7% 1) PCR 4714 H i FE K] Cdcd2-2/3, PCR ™4
2t EcoR | M1 BamH | PRI EGTHAL S, 345 212 [R) i 1) 1) B4 SR 4 f4& pEGFP-C1 Al pDsred-C1 1, Fir
5 JFkL fiy 4~ pGFP-cdc42-2. pGFP-cdc42-3. pRed-cdc42-2. pRed-cdcd2-3. £ PCR. JFiki PCR LA
S e 2 iR XU BT 45 58 A A IL IR o 5 5 K S 8 BT R EE A ORI 25 I A R RE A E

Table 1. Main primers

=1 XESH
SRR SIMFHI(5'—3)

Red-cdc42-2-F GGAGAATTCATGCAGACAATTAAGTGTGTTGTTG

Red-cdc42-3-F EcoR |

Red-cdc42-2-R CGGGATCCTCATAGCAGCACACACCTGCGG

Red-cdc42-3-R BamH |

GEP-cdcd2-2-F GGAGAATTCATGCAGACAATTAAGTGTGTTGTTG
EcoR |

GEP-cdcd2-2-R CGGGATCCTTAGAATATACAGCACTTCCTTTTGG
BamH |

GEP -cdcd2-3-F GGAGAATTCATGCAGACAATTAAGTGTGTTGTTG
EcoR |

GEP-cdcd2-3-R CGC;SQ;(?C TCATAGCAGCACACACCTGCGG

2.3. ELHRRNEEF 293T 4050

B ENHROBAEAT . B KRS RIFR 293T 4 LAEESL 2 x 10° NPT 6 FLYH M3
FEM, 37°CREFRIE R G 18 ] 58 2.4 0 fi% (polyethylenimine, PENAE A#E4R7], #4457 & DNAPEI =
31, HHEMAFRELYE 293T 4. 4% 6 h G, 428555 24 he 7E 454 nm P K EBRUR T g4t
W, 1E 556 nm K KIS R N WAL 9.

2.4. CCK-8 SE& MRk & 194mpaE

i CCK-8 il & b &y xt AU (K 83k, 5 AB49 1A AL 5 x 10° AM4H AR FHK 96 FLI, 37°Cid
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WIEFR. PR se RS, EX IR 1 pL DMSO VW, ESZIR N 1 pL AR EKR AL SV
P A E N 1 pmol/L 10 pmol/L+ 100 pmol/L, B4 = AN fL. kS5 5% 48 h, 7TERFFLIIA 10 pL ¥ CCK-8
WA, PN FR AR E 1 h~2 he BUHAMREZRIR, Fl 2 DhREREARACTE 450 nm il 2 IO AH -
2.5. HRRRIRIERS Cdcd2 thEIL EIxT TR RIS

B 7% ASA9 4liff, FhT 6 FLAR, FUEAMkL, #4 12 hjg, AR EA LB 3 44T
HZk, PBS Mk &4, Winay), EHhiliRikEZ N 10 pmol/L. 43 MIfE 0 h, 24 h, 48 h T &
B N SRR AL O, IR SE RIS, DME T R R .
3. XWERS 7R
31. ARRIABHHEERS W

Cdcd2 FEHH 1y 25 WL 2, SAFI R B EE S Tl (576 bp)—5. IS 21N H A B, 34k
PEGFP-CL. pDsred-C1 ¥J/] EcoR I A1 BamH | #EATXUEGY), ALIUEE R 3. XUBGY)JE ) H (f 2 R 7 500
bp~750 bp . [f], XUEFYIE ARSI AE 5000 bp BT, B0 HIWTXUEFD) A R 1.

M1 2 3 4 56 M123 4 56

2000bp
1000bp
750bp
500bp
250bp
100bp

2000bp
1000bp
750bp
500bp
250bp
100bp

@) (b)
Figure 2. Amplification of the target gene Cdc42-2/3. (a): Amplification of Cdc42-2/3 gene for pEGFP-C1 vector from
pT-cdc42-2/3; (b): Amplification of Cdc42-2/3 gene for pDsred-C1 vector from pT-cdc42-2/3; M: DNA maker; 1~3:
Cdc42-2 gene; 4~6: Cdc42-3 gene
& 2. BRIEE Cdcd2-2/3 B 18, (a): A pT-Cdc42-2/3 H¥ 1 F Fi%E 3% pEGFP-C1 #{R#9 Cdcd2-2/3 BRIEE; (b):
M pT-Cdc42-2/3 Fhi/ 18 Ff FiZ%E+4E pDsred-C1 #A8Y Cdc42-2/3 BEYEE; M: DNA Maker 2000; 1~3: Cdc42-2 EH;
4~6: Cdc42-3 EH

5000bp
3000bp
2000bp
150bp
800bp
500bp

5000bp
3000bp
2000bp
150bp
800bp
500bp
300bp

@) ()

Figure 3. Double digestion of target gene and expression vector. (a): Double-digested gene and pEGFP-C1; (b):
Double-digested gene and pDsred-C1; M: DNA Maker 5000; 1: Double digestion of Cdc42-2; 2: Double digestion of
Cdc42-3; 3: Double digestion of pEGFP-C1, pDsred-C1; 4: pEGFP-C1, pDsred-C1

E 3. BEREEMBFEANET. (2): BEEME K pEGFP-CL FINEFY]; (b): BRIEE A pDsred-C1 HIWEER
1; M: DNA Maker 5000; 1: WEE1] Cdcd2-2; 2: XWEEL) Cdcd2-3; 3: WEEL] pEGFP-C1 (a &), pDsred-C1 (b [&);
4: pEGFP-C1 (a [E]). pDsred-C1 (b &)

300bp
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BB, SRR, 73 B PREUR RV AT RV PCR %58, 45RWIK 4, PrigiE

IRy 1 B KN A B (576 bp). FEECE AL, SR 5, SEAFK pGFP-cdcd2-2.
pGFP-cdc42-3. pRed-cdc42-2 1 pRed-cdcd2-3 FJH2 Bk D (B 45k K /Ay 5276 bp), S8 5 LLE 45k
MR, HEATFURL PCR %552, ZEH LI 6, HRed 1 B 8RN A B (576 bp).

FEALFRLE B BAT I M, SR 7, ATRUE . S PI T OK/NE 567 bp A2 A7 I H A

KI5, I LS Cdcd2-2/3 J§Th v 3] pEGFP-C1 Al pDsred-C1 #i4k b ¥y iR iAH A&k £,

M1 23 456 M123 456

2000bp

2000bp 1000bp

1000bp 750bp

750bp 500bp

500bp 250bp

250bp 100bp
100bp

@ (b)

Figure 4. Identification of recombinants by cloning PCR. (a): Identification of pGFP-cdc42-2
and pGFP-cdc42-3 recombinant colonies by PCR; (b): Identification of pRed-cdc42-2 and
pRed-cdc42-3 recombinant colonies by PCR; M: DNA Maker 2000; (al)~(a3): pGFP-cdc42-2
recombinant colony PCR; (a4)~(a6): pGFP-cdc42-3 recombinant colony PCR; (b1)~(b3):
pRed-cdc42-2 recombinant colony PCR; B4~B6: pRed-cdc42-3 recombinant colony PCR

[ 4. |4 FEE PCREE. (3): pGFP-cdcd2-2, pGFP-cdcd2-3 ELHFEE PCR X E;
(b): pRed-cdc42-2. pRed-cdc42-3 E4H FE 7% PCR %7€ ; M: DNA Maker 2000; (al)~(a3):
PGFP-cdc42-2 ELEFH % PCR; (a4)~(ab): pGFP-cdc42-3 ELEFE % PCR; (bl)~(b3):
pRed-cdc42-2 ELHFE X PCR; (b4)~(b6): pRed-cdc42-3 ELHFHE % PCR

M 1 2 3 4 M 1 2 3 4

5000bp 5000bp
3000bp 3000bp
2000bp 2000bp
150bp 150bp
800bp ——— 800bp
500bp 500bp
300bp Pt 300bp

(b)

Figure 5. Extraction of recombinant plasmids DNA. (a): Isolation the recombinant plamids
pGFP-cdc42-2 and pGFP-cdc42-3; (b): Isolation the recombinant plamids pRed-cdc42-2 and
pRed-cdc42-3; M: DNA Maker 5000; (al) & (a2): The recombinant plasmid pGFP-cdc42-2;
(a3) & (ad): The recombinant plasmid pGFP-cdc42-3; (b1) & (b2): The recombinant plasmid
pRed-cdc42-2; (b3) & (b4): The recombinant plasmid pRed-cdc42-3

5. $REVELH KL DNA. (a): $2HX pGFP-cdc42-2. pGFP-cdc42-3 E4A K DNA; (b):
$2E pRed-cdc42-2, pRed-cdc42-3 EZHFRHI DNA; M: DNA Maker 5000; (al) & (a2):
ELH R pGFP-cdc42-2; (a3) & (ad): EHRHI pGFP-cdc42-3; (bl) & (b2): E4HFH
pRed-cdc42-2; (b3) & (b4): E4AF#i pRed-cdcd2-3
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M1 23 4 56 M 12 3 4 56

2000b “l0dbp
P
1000bp ~ 1000bp
750bp 750bp
500bp 500bp
250bp 250bp
100bp 100bp
(@) (b)

Figure 6. PCR identification with the recombinant plasmids used as template. (a): PCR
identification with the recombinant plasmids pGFP-cdc42-2 and pGFP-cdc42-3 used as
template; (b): PCR identification with the recombinant plasmids pRed-cdc42-2 and
pRed-cdc42-3 used as template; M: DNA Maker 2000; (al) & (b1): PCR with pT-cdc42-2
used as template; (a2) & (a3): PCR with pGFP-cdc42-2 used as template; (a4) & (b4): PCR
with pT-cdc42-3 used as template; (a5) & (a6): PCR with pGFP-cdc42-3 used as template;
(b2) & (b3): PCR with pRed-cdc42-2 used as template; (b5) & (b6): PCR with
pRed-cdc42-3 used as template

& 6. IELHRR HERIEIT PCR LE. (a): UL pGFP-cdc42-2, pGFP-cdc42-3 E4HR
$i DNA J#ERi#IT PCR £7E; (b): KL pRed-cdcd2-2. pRed-cdc42-3 E4H Bk DNA
FHEIRIHIT PCR ¥ E; M: DNA Maker 2000; (al) & (bl): L pT-cdcd2-2 Fo#&iR i
PCR; (a2) & (a3): LA pGFP-cdc42-2 AiR#RM PCR; (ad) & (b4): LA pT-cdc42-3 AR
R4 PCR; (a5) & (a6): LA pGFP-cdc42-3 A1EtR S PCR; (b2) & (b3): LA pRed-cdc42-2
RIEM M PCR; (b5) & (b6): LA pRed-cdc42-3 iR PCR

M | 2 3 4 5 M 1 2 3 4 5

5000bp 5000bp
3000bp 3000bp
2000bp 2000bp
150bp 150bp
800bp 800bp
500bp 500bp
300bp 300bp
(@ (b)

Figure 7. Identification of recombinant plasmids by double enzyme digestion. (a): Double
enzyme digestion of the recombinants pGFP-cdc42-2 and pGFP-cdc42-3; (b): Double en-
zyme digestion of the recombinants pRed-cdc42-2 and pRed-cdc42-3; M: DNA Maker
5000; (al) & (bl): Double enzyme digestion of Cdc42-2 fragments; (a2): Double enzyme
digestion of the recombinant plasmid pGFP-cdc42-2; (a3): Double enzyme digestion of
pEGFP-Clvector; (a4): Double enzyme digestion of the recombinant plasmid
pGFP-cdc42-3; (a5) & (b5): Double enzyme digestion of Cdc42-3 fragments; (b2): Double
enzyme digestion of the recombinant plasmid pRed-cdc42-2; (b3): Double enzyme diges-
tion of pDsed-C1 vector; (b4): Double enzyme digestion of the recombinant plasmid
pRed-cdc42-3

E 7. EHRANEGYILE . (2): ELHRAL pGFP-cdc42-2. pGFP-cdc42-3 WEGIKE ;
(b): E4H A pRed-cdc42-2 ., pRed-cdc42-3 WEGHIL E M: DNA Maker 5000; A1&B1:
Cdc42-2 FEXEEY); (a2): pGFP-cdc42-2 ELAFTKIWERY]; (a3): pEGFP-CL ZEfk
X EEY); (a4): pGFP-cdc42-3 ELH Bk WEEY; (a5) & (b5): Cdcd2-3 FrERNERY] 5 (b2):
pRed-cdc42-2 E4H K NAEEL]; (b3): pDsRed-Cl Z=#ANEEY]; (b4): pRed-cdcd2-3
EHRRINEGY
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M4 5 NCBI BLH Cdcd2 text oy, Fa—80, WA E 558 Jmid UL - % ol LA,
H 5 H O & s hm N R R LA .
3.2. ELRRNEEF 203T MESCIER S o4

4 E LR 2 I e Y 293T 4iIf, e Yesh R ILIE 8, M) pEGFP-CL #4414 8(b), PR mik
90%. pGFP-cdc42-2. pGFP-cdc42-3 HuplE 4 293T i I 14 8(d). 1K 8(f), HIREFRERIE. A HIHY
pEGFP-C1 (UL 8(b)), XFIHESE Cdcd2-2/3 &Y GFP MM &G E A& FEF, Cdcd2-2/3
T T85> GFP BTk,

10 pm

Figure 8. Transfection of 293T Cells with Recombinant Plasmids. (a) & (b): Trans-
fection of 293T cells with pEGFP-C1; (c) & (d): Transfection of 293T cells with
pGFP-cdc42-2; (e) & (f): Transfection of 293T cells with pGFP-cdc42-3; (a), (c), (e):
At common optical path; (b), (e), (f): At fluorescence optical path

[E 8. ELARKIAES 293T 4B, (a) & (b): pEGFP-C1 353 293T #MAf; (c) & (d):
PGFP-cdcd2-2 353% 293T #AMfl; (e) & (f): pGFP-cdc42-3 #53% 293T £HAH; (a). (C).
(e) BABX; (b)) (). (NEAMEN

5 2170 e 5 DR R A 56 TR 1 R % 293T 44l 5 I Kl 9, 1] 9(h) /& pDsRed il Yy 293T 41 ffa 11
0. pRed-cdc42-2. pRed-cdc42-3 434 4 293T 2 i WL Il 9() R 9(l), MIEZRHI LAk, 5
pGFP-cdc42-2 (L& 9(d))AHEL, pRed-cdc42-2/3 A FT Cdcd2 Mk,
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pCiL 25

10 um

Figure 9. Transfection of 293T Cells with Recombinant Plasmids. (g) & (h): Trans-
fection of 293T cells with pDsRed-C1; (I) & (J): Transfection of 293T cells with
pRed-cdc42-2; (K) & (L): Transfection of 293T cells with pRed-cdc42-3; (a), (c), (e):
At common optical path; (b), (e), (f): At fluorescence optical path

& 9. ELHFRAEES 293T 4HAf. (g) & (h): pDsRed-C1 %53 293T ZHAf; (i) & (j):
pRed-cdc42-2 455 293T 4AAf; (k) & (1): pRed-cdcd2-3 &£ 293T 4RAf; (a). (C).
@BEHRBN; (b). (). (NEHRHKN

K 8 FE 9 i LA H, Cded2 1Y [RVE F i 3L K 7 & 2 pDsRed-C1 4k i RiA & B wm Tz aE K
% 2 pEGFP-CL #i4k, XU JE 229286 ) LR A 409 4R & L R &R 4 s 4H i .
3.3. CCK-8 EMEN S PMPRBHETLRERES S

TEARFERAEYWE T, H CCK-8 vkillE 4G ELE R W% 2. Frbl /G difseinn, HE7T
X = AR 9 0 10 pmol/L FUIRAL S Wik, 1R E6 TAERE .

Table 2. Cell viability assay by CCK-8
< 2. CCK-8 EMIEHAEE 3=
WIRAEY) 4 WRIE 0 umol/L (DMSO X i&) 1 pmol/L 10 pmol/L 100 pmol/L
A549 A fvE 1.00 0.98 0.95 0.82

3.4. Cdc42 thEME & ¥ MAT BRI E RS 947
B EH R R T B IRGER AB49 4UM, HEATAIMRIRSLEG . MRIRAM KR SeIe 45 8, HI/E
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YT R X EL I, il 10 FroR. BT dTEE 3 A 10, RIS LR 45
@ g0t Rk Cded2 J5, MR Rt
@ IR AR RS, 20T RS 2R R R T
@ gifrhid FikFH Cded2, [F AL EPIRIE, AR E KR,

pEGFP-C1 pGFP-cdc42-2 pDsred-C1 pRed-cdc42-2 pRed-cdc42-3

EmA wEMA DMSO it i 2H DMSO it 41 DMSO it HE 20

24h

Figure 10. Cell wound scratch assay
10. BRAXIR L

Table 3. The results of Cell wound scratch assay

3. MMEXIRSEHER

REMEED L2 g A 48 h 4RI % (%) et 2
f S pEGFP-C1 44.27 1.18
=& pGFP-cdc42-2 47.79 1.27
5 pDsred-C1 37.67 1.00
= pRed-cdc42-2 39.13 1.04
= pRed-cdc42-3 39.59 1.05
4. Wig

Cdcd2 fER—2/N GTPases, 25 T AZ MAMRA T FE . 9H H/ME 5 HlBam iy, M4 1) GEFs
ST, TEALIY GEFs fE{L GDP M Cdc42 Lf#ES, GTP 5 Cdcd2 454, Cded2 M1 GTP & A mibk
TEA, W) Cded2 5N TEE, SREFME S RBITEGE, HTAHRAIEE . . REMITE
EFR[2]. AWFFH IR EY) PCM4, EIASEIG AR, SF%T bR 40 R . SRR
ZERRM, ERIL Cded2 J5, TN, MR PCM4 5, JEM0ER St —Biag, HEW PCM4
AJREAE M A5 R R R (1 45 A, IR P Cded2 frTE Ak, BETfTE T Cded2 53w 4> ¥ 45 4, 51t iBid Cdcd2
NSRS SER TS, HEm T R e sm, FARNLEE R Tk — B A .

|
TR 4 [ R 2R AR B Ak K BRI H (201710488013) 5 Bl s B I DURH K 22 K 22 A2 G Bk K 38 30
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