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Abstract; [Objective] The study cloned the flic gene of App and performed sequencing and analysis of
biological information. [Method) Polymerase chain reaction PCR was used to amplify the flic gene from.
The secondary structure and membrane-spanning regions of flic protein was predicted by biosoftware.
Then the flic gene was cloned into the E. coli expression vector pGEX-KG, which was induced with IPTG
and the fusion protein was analyzed by SDS-PAGE and Western-blot. [Result] The 528 bp fragment of flic
gene was successfully cloned into vector,the pGEX-{lic recombinant plasmid was expressed and induced by
IPTG and Western-blot method showed good antigenicity of the recombinant protein,and there were flexi-
ble regions such as coil region and turn region in flic protein. [Conclusion] A confirmed flic gene has been

obtained and analyzed, providing a good foundation for research on motility and ontogenesis of App further-

ly.
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AL T A AIF ST B B R R R 2R 2 IR
FEE BT BAT W3z sl B . 78 20 B9 20 1 75 T & 4%
FEZAEH B A UL E R X App $E B E
W E . AWFFEAR S App 5 K AT B (Esche-
richia coli) VP T TIR T (Salmonella) i) % 75 %% G 40
B (Shigellosis) MR 1 flic FH MW & EE R E D
Wit T 1 X514, 08 ] PCR Jr g4 it App #EE
B flic BN, Xk HL 2 A% 28 11 B0 — 45 H i85 X
R HEAT T B0 R 28 IR B B B A 3R A U
pGEX-KG 1 7 KIBFF I Bl ih kA7 Rk, LI
App Wiz % FECR LB FT DL SR B 3L R T R 9
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L11 BEaAHEA  App lfiifis I BEtk App I .
KIatT # DHbSa KM #T W BL., (DE3), pMD-18T
R KR 8 B AR pGEX-KG, ¥ i 4 Al K
L1.2 T A& EZRA RGN, EX
Taq™ R4 T, DNA %2065 5 A4 Wil A 1l
HRGEAY) TR R Bl s DNA B M5 &,
W B b ) TR RS w) . A i A 50 12 oy
Br & 1254

L1.3 30k LB RIREEAE e H My el .
1.1.4 PCR 514 AR¥s App #IBEH I N /751
LK C ug 5 HoAth 40 5§ (Escherichia coli s Salmonella s
Shigellosis) & & [A] 7 B9 45 &5 FF Primer 5. 08 {4 %
1 X513k g EY TRABRAR G . LiFET]
Y P1 F41.5'-ATCGAATTCGGATGACGCAGCG

GGTCAGTC-3", Fii#514 P2 F51.5-AGGGAGC
TCTTAGATCCGGCCAGTATCAGGG-3',

1.2 F &

1.2.1 App £ B4 DNA #9428 $kH App I35
I BUBATE %  HeFh T 2 mL MU SR B b, 37 CHiR
ST AT ECE 1 mL,8 000 r/min &0 5 min, F
W UUTERFE T 1 mLTE #1010 ng/mL % &
fitf 30 uL,F 37 CHEFE.2 h J5HIA 2 mol/L NaCl
50 pl, B /3% 10% SDS 110 p1.,10 mg/mL K&
FIfE K 5 pL,50 C a5, -5 05 - G W (V
() = VCAD) + VORIEEE =100 = 99 = DAl 2
W B SRS 0. 6 A% M BRLAY S 19 Bt AT T OE
TR BU 8 75 %0 Sk 2 G T JE 30 wL TE
WULTE , T —20 CHRAF,

1.2.2 App flic £ B & PCR ¥ 3% PCR § #{k
# 50 pL:10 X Buffer(F 20 pmol/L Mg®" )5.0 pL,
10 pmol/L dNTPs 1.5 uL,10 pmol/L I FiiE51 4
# 0.5 pL Btk DNA 1 pL,2 U/pul EX Tag™DNA
REM 1 pL, @ik 40.5 pL, WARFWTF . 94
CHi# 5 min; 94 CZ84E 1 min,53 CARE 40 5,72
CHEAf 1 min,35 NMER ; & J5 7 72 CHEAH 10 min,
1.2.3 pMD-18T-flic itz 5% 2 PCR¥"
WA B R Be R TR M G UK IS L TR S AMT TR )
T H S, % DNA B 1Yo 0 & vl B 2F 47 [l
W, Bl R 5 pMD-18T #4434 2, ¥4 # pMD-18T-
flic AL L KA FF B DHSo, H S HEHHEEN
LB V- i % o B . B U 256 153 3 1Y) 5 B - B A
#47 PCR Fl EcoR T . Xho T M) % %2 . iF B fir 15
A5 A T B v b R B R B PE SR ik
AW TR R FT

1.2.4 flcZo—RELEMAEHEBERBAN MNH
NPS @ Ik % #% Chttp://pbil. ibcp. fr/htm/index.
php) ' GOR4 3£ PHD'™ 3 1 SOPMA 343
B vk XF flic 5 1A Z G451 1 o AT S . A
F TMpred IR % #% (http://www. ch. embnet. org/
software/ TMPRED_form. htmD) %} flic & [ 19 5 i
X AT 0

1.2.5 R&ZFEvMERBWET B EcoR
I H Xho 1 XU Y] 8 40 5okl pMD-18Tflic, [m] i
528 bp W A Bt. 5 EcoR 1 #1 Xho 1 XU ¥ 1
pGEX-KG # & % £z, 15 2] # 41 3 ik T ki pGEX-
flic, I 17U %5 0E .
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1.2.6 ##AKkWmAFH BL, MM G0 EH RSB R
ki pGEX-flic # AL K FF BL. ARG WM T & A
FIRE LW LB AR, 37 CHRFERF.24 h FHH
FREER T INA RIBE R M LB kG IR 5,37 C
oA A h JF I 100 Chn#k 5 min J5 .16 R
BOHL 64T PCR i 1€ - 2845 BH P 41 KA AT A

1.2.7 %ki&&aw SDS-PAGE &%  FHEXY
FRR WA 1 ¢ 10 M IRFL L B2 FP T LB #5395 3L, 37
‘C.250 r/min B IR ZE ODgy o~ 0. 5~0. 6 B, 1l
ALk BE R 1 mmol/L (% TPTG,#S 4 h J5,3 000
r/min #.0> 10 min, ¥ F & EE T PBS . 8 7 E
WeRE (40 % &L B #E 8 min) . RJF T 4 C 10 000
r/min &0 10 min, ¢ i UL 5005 L FE 2% Fh
WIRA )G -100 CAn#k 10 min, 120 g/L SDS-PAGE

1 2 3 4

2000 bp

750 bp
500 bp

250 bp
100 bp

Bl 1 App flic %N PCR ¥
1. DNA Marker DL 2000;2,3. flic 3[R 1)
PCR §" #4724 (528 bp) ;4. %5 4 XF 1E
Fig. 1 Agarose gel electrophoresis analysis
of PCR products of flic
1. DNA Marker DL 2000;2,3. PCR
products of f1ic(528 bp); 4. Control

2.2 EHRKRH pMD-18T-flic BT L E

mE 2w WL, B R L EcoR T Ml Xho 1 X
VI 82K 2 2 600 F11 528 bp /Y 2 Z& 4541 . 1 5 il
WK BEARAT R W] flic BLH O BN Th TEke .
2.3 flic BEEARFINENERESN
2.3.1 flic&Zaw—wmesmmal hK 3 alH, R
FHARTR) 7 2 00 1 45 SR AR IS AH ] (B 3) . GORA4 3%
T2 R BoR L flic AR 44 o MR HEF L9 A B-
P18 X B PHD B 0 45 1 R L flic EHA 441 o
BRE Py, 10 A 34T & X BE s SOPMA 4 il i 45
BoR flic EEHA 74 - BHEFL, 94 BT X B,
AT 6 A A X8, 3 b vk TN A AT o IBIE
O AE Thr33-Ala36, Vall37-Lys140 A1 Glu 145-Asnl46

MUK % Sl i g,

1.2.8 % i &G4 Western-blot 24 LY
2100 g/L ) SDS-PAGE Hi 7k . BUT #E i i 47 %%
B[ LG B8 28 A IR 2F AE B 1, 43 ) DA bt App Il i
H—Pi A TgG-HRP Sy — 5t 3k 47 o 2 B ik
R, &5 NC BEE &4 DAB M H, O, 4 5 8 7K
A ETRPA IR, T EHmE,

2 gER 55

2.1 App flic EEH PCR ¥ 1

PHGERAG 1 252 528 bp 4570 (B 1, 5 1
KREEARAT Ui W] App | W AR T AT RE & A flic B,
WIAEHE Y 3G 0 Bl B B2 A B

15 000 bp
5000 bp

2500bp 2000 bp

1000 bp

2000 bp

Bl 2 pMD-flic iy % &
1. DNA Marker(DL 15000) ;2. pMD-flic iy Xho | BEEYI =4 ;
3. pMD-flic f{§ EcoR T . Xho T SUHEYI =4 ;

4. DNA Z3 7 Ht #5 #fi (DL 2000)

Fig. 2 Identification of recombinant pMD-18T-flic

by restricted endonuclease enzyme
1. DNA marker(DL 15000) ;2. pMD-flic/ Xho [ ;
3. pMD-{lic/EcoR | +Xho | ;4. DNA Marker(DL 2000)

X, HILAH M g4 & X Bt A Trp50-Cys51, Ile71-
Met75, Trp115-Leull8. Serl25-Vall26 #1 Tlel49-
Thrl52.
2.3.2 flicxaexsERmn  FAH TMpred IR %
X flic 25 [ R DX HEAT W00, L A5 R an &l 4 s .
& 4 G5B FEW LIRS 21~38 v 2 1% 4 5 1] il fE A7
1 — 5 MR X B
2.4 BHFREFEHM pGEX-flic B PCR B L E
PLEE 4 3R 3k BkL pGEX-flic AR, §7 3 J5 78
21528 bp Ab A 1 &4 . 1 EcoR T Hl Xho | XF
HA iR pGEX-flic 47 XUEF Y], K 5 25 R oR , 78
55 000 #1528 bp Ab /A 1 &5,
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fliec LVAQQPAAVPCALLPTQNLPACWMICAFDILDTFVASASIRDCAISTGWWCCSGWPRNPDSFAPHRGKNG
GOR4 cccccccccccecccccceccceeeeeeccecchhhheccceeeeeeeeceeeeccccccceccccecece

PHD cccecccccceccccccccccceeeehhhhhhhhhhhehhhhhhhecceeeeccececeecececeecee

SOPMA eecccccccceeecccccecthhhhhhhhhhhhhhhhheectheeettceecceceecccceeecccece
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flic ICLQMRHRPALSADPWFYHFATAVRASPPAVKPACKLPPFKSAEWYVLPSISTTSVLPSSPPSLTAVGEL
GOR4 eeeeecccceeccechhhheececcccececceccececcecececceeecceoceeecceccccchhhhhh
PHD eeeeeecccecccccceeeeeeccecccccccccccccccecceeeeeecceceeecccccccchhhhhh
SOPMA eeeeetcccccccecthhhhhhhheececcccceceecceecceceeeecceecceecceccccheehhhh

150 160

flic  AAPEEALVIVLTETATSGHFTSRSVKDC
GOR4 hchhhhhheeeecccecececceeeeeeec

PHD  cchhhhececeeeecceececcececece

SOPMA cctthheeeeeeccccccceccechhhhh

B3 flic 28 [ 2 254 Y T
h. o BRHE X B se. BT B X BE st 55 A X8l 5 . T 100 5 il X%
Fig. 3 Prediction of secondary structure of flic protein

h. Alpha helix;e. Beta sheet region;t. Turn region;c. Random coil
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Fig. 4 Prediction of membrane-spanning regions of flic protein
1 2 3 4
B 5 pGEX-flicE 4 FH M) % &
15000 bp 1.DNA Marker (DL-15000) ;2.pGEX-KG# 4 i
g ‘S’gg Eg EcoR1T + Xho | W ¥) 7 4;3 pGEX-flicht) EcoR T + Xho |
2000bp S5 ¥ 7= ;4. DNA Marker (DL-2000)
1000 bp 750 bp Fig.5 Identification of recombinant pMD-18T-flic
250 bp ;28 };g by restricted endonuclease enzyme
100 bp 1.DNA Marker (DL-15000) ;2.pGEX-KG/EcoR 1 +Xho |
3.pGEX-flic/EcoR I +Xho I ;4. DNA Marker (DL 2000)
2.5 flic EREXRBHE BL, FHRRIZERETE W2 7 & 290 50 ku (R385 1 45 3R

H pGEX-flic 413 1k FORLH AL K #TF # BL., HFF (B 6), Western-blot &5 5% W, % 5 41 & 116
(DE) . ] 1 mmol/L TPTG i % %1k 4 h, SDS-  5iEHr APP il id & A& 55 kR v (| 7).,
PAGE 7 #r & 53 W] Ak A T T 1A 1A 24 M 0 b A
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116.0 ku —

66.2 ku

45.0 ku

35.0 ku

25.0 ku

18.4 ku

K 6 pGEX-flic 235 # % SDS-PAGE Hijk 4 #r
L. pGEX-KG Juhr 4 A6 18 1 &35 79 5
2~4. pGEX-flic kL% fb 16 1) 3% 7 ) 5
M. 3 [ B4 F 1 b v
Fig. 6 SDS-PAGE of the expression of
flic recombinant protein

1. The expression product of pGEX-KG;

2—4. The expression product of pGEX-flic recombinant

protein; M. Protein Marker
N »
3 _L‘ -L/\l

6 2 2 T 1 — PR IR 2 A L 2R RO AT T
D BER TR T AT ) R TR S IR AT AT HE R AN
5540 B s B A O . T EL A A T A R B G e AR
B R M AT AR AR . TSR
(9 BR )« AT R P AE 7 8 B R A (07 ¥R T R 1
W A T A W 2 R T R AT iR A
FE R IR SR F 50 HE B AT 32 a8 B 10 3 7 L L
HEOMKRER ., AR E2MEEAR
gL X B flic FEHY S A e A0 HE R R
ZERE 5 7 T A A AR DCHGE L L R
AW IT AL T HEZ %,

APE R RE—TTEY Y s TR LR
B SUB 2R B s HER 45 28 00 1 A W 2 K500 P 0 3
BRCE R R R R AN R SO S BEAT LU X R A
SEFHEREAY L TS LA R L Dy R A 4 T K T
BLE R AR B A U i — R HeT . E R
4 2H R L &5 A e S HE D RE L 3l 5 A 1 5 A 45
Rk T AR} =7 Mo ) B 2 SR 2 AR A AR A i
(B AR

ABWETEAERS flic BN P51 v B iy S L ik
B T AL AR M AP 2 5 AR App flic HH Y
TRESM AT T B A A . Hh GOR4 J5 ik 2

116.0 ku

66.2 ku

45.0 ku

36.0 ku

25.0 ku

K 7 pGEX-flic fil &% H i) Western blot 3 #7
1. PGEX-KG %5 # A X} & ; 2. pGEX-flic il 5 H
3. Protein Marker
Fig. 7 Western-blot analysis of the expression
of flic recombinant protein
1. PGEX-KG control;2. Western-blot analysis of the

expression of flic recombinant protein;3. Protein Marker

— b B TG 0 BN 7 3 R SR P 0 S R B
HE 4 Al — 1 A 915 B R AR B]S #E AT B0 s PHD J5
5 SR T 28 I 238 A5E 80 3 A7 TN R 25 A28 TA B B
R 1 7 1 2 — s SOPMA J7 2 J2 3 3 F Xt AN
7] 5 5 P2 7k 1 A 45 ) A8 ) — SO ofe T 0 2 1
A A . Tk 3 R ik B S B B AR S F 5
HE AN X 3 M7 1 BN 45 R A BT AT
AW A 3 PO B A R R IZEA &
B2 14 T J U 26y 45 44 o DG L D) s i 45 4 R B A
RS 5y T R A B A8 LA B 8 3 3 1 A A
TS PUMEE A o TR 3 28 DX B0 3R AL 69 7T i
PERK .

B S 23 ) U T R B S RN 2 S 0 2 B
B, — e 20 AZe A i B 7K 28 R R Bk JE 21 i, ]
T RIS AR AR 4 . T A 23 A 25 I 25
3 XPIA AR B 9 S5 4 L D RE L 2 2R DA R AE A
BIE R AL A —E WS S LA TR 4 2R o ot —
AT E App flic HH R PUR R AL BEE T 2l .

B A2 e P M il 98 T 2 AT T 3 23 15 A afn v 2
A5 A ML R 22 (] A 2R T R R DR R 2 S AR [ A
RIS HHEE E AR IE . AT App #E
BEA flic FNPEAT T B R AYE B2 00 JF
ST HAE R AFH BL, YR IK X App B
SN TR o ML BUR LB TS S it T 2% .
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