20 - DREYES#HE www.shengwuyixueccom Progressin Modern Biomedicine Voll17 NO.1 JAN.2017

doi: 10.13241/j.cnki.pmb.2017.01.005

RELFRANNLICTE MR aph0653 Y vefa ik Ko 4] B DR A *

REH K & K o F &
(M REFBEEFR o35 o 215123)

e A7
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M A= SDS-PAGE % & #: %, vk & %) APH0653 A B &R A LN R AR B, A THFAXETARE . LA T LAY
AP [A b e 7 TR 50 T 4K G APHO653, 5f = A 9 e85 71 47 . i E B I R 4k APHO653 & & 7T f£ RAZ ik R 40T
B kL, B EAE G A ABIFORIRME,

FEIE) : Ak 4 0 T T AR 5 8 At I R T 48 s APHO653 5 4 JR b
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ABSTRACT Objective: Recombinant expression of Anaplasma phagocytophilum APH0653 and determination of its antigenicity.
Methods: Bioinformatical analysis of APH0653 amino acid sequence was performed. DNA fragment encoding APH0653 was amplified
by PCR using A. phagocytophilum genomic DNA as template, followed by ligation with prokaryotic vector pET28a (+) after double di-
gestion with endonucleases. After the inserted DNA sequence was confirmed by colony PCR and sequencing analysis, the recombinant
plasmid was transformed into Escherichia coliBL21 (DE3) for protein expression. After purification by Nickel affinity chromatography,
the recombinant APH0653 was subjected to western blot analysis to determine its antigenicity. Results: Bioinformatical analysis results
showed that APHO0653 is a hydrophilic protein with 5 antigenic determinants. The molecular mass of this protein was computed to be
18.5 kDa. The PCR product encoding APH0653 was cloned into pET28a(+) successfully as verified by colony PCR and sequencing anal-
ysis. Recombinant APH0653 was highly expressed in E. coli BL21 (DE3) after induction with IPTG, and purified with Nickel affinity
chromatography. Western blot analysis showed that APH0653 strongly reacted with A. phagocytophilum positive sera. Conclusions: A.
phagocytophilum APH0653 was highly expressed in a prokaryotic expression system. In addition, APH0653 is a protein with strong anti-
genicity.
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1.1 EZEHH

MIFEEAS SRR T IR B A BB 5605} AP LR 20
DNA HH 3¢ Z M 57 K2 Yasuko Rikihisa 1§42} ; E. coli
JREZAS YL Top10 .BL21(DE3)Il H 2 RHCE R F
1.2 EZRAFIFEF

Platinum® Pfx DNA Polymerase 4 H 35 [# Invitrogen /A ) ;
B P4 4% iR N YT EcoR 1. Xho 1 1 [ TaKaRa /A 7] ; T4 DNA
EFEREN A NEB /7] ; EasyTaq® DNA Polymerase Il H 42
4B A FR 2\ 7] ; SafeView™ Nucleic Acid Stains It H abm /%
) ; Ni-NTA Agarose i H QIAGEN /&) ; DNA Marker , DNA ¥
NEWHEEIRE /PCR 74 FIl . Bokifhdz 57 & W B Biomega 24
Al HRP- 47 N\ 1gG W H £ [E KPL 4w AHRREF4ER I A
Whatman /23 & ; IPTG 14 H 32 [ Merck A ] ; ECL fb2: % 6 B
IR F IR PR A B B 5 HA M) Sy 7 434 4l
58118

PCR {SCABUMN B BB A AR A B R 77 i s SR M BEIR AR
1CHHENE Syngene 23 Fl 7™ il ; Allegra X-15R il =k B0 AL A
3 Beckman-Coulter /3 w] 7™ it s ECL 4> A 31k 2% kL&
RGN i REERHA FRA R .
1.3 77k
1.3.1 APHO653 S BB FIIMENERZSH

® 1 EYERFNT APHO653 SEBRF 5 FH %
Table 1 Analysis of APH0653 amino acid sequence by bioinformatics

ITtems for analysis Analysis tools

Physical and chemical http://web.expasy.

properties org/=cgi-bin/protparam/protparam
http://www.cbs.dtu.dk/services/Bepi
Antigenic epitope prediction Pred/

e

Protein secondary structures https://npsa-prabi.ibcp.

prediction fr/cgi-bin/secpred_phd.pl

1.3.2 APHO0653 B R RiZFRERMAIHE M aph0653 %
TPt s 19, LiEs1Y ok 5-TCCGAATTCATGCAGT-
GTTTACAGGCACTG-3', % EcoRIB§YIf7 & ; TSR
5-GCACTCGAGCATAGGCACGTTCTGTACTAT-3', & Xho 1
I 5 CF RIZONBEVIALE ), LTCTEARIE R 41 DNA it
#47 Touchdown PCR " $ , [t W 4514y : TR 4 )5 i2E A Touch-
down fFH, AR HRIR LA 58 °C 48 ki BE SN 50 °C, B
i 2 °C, 45 A IEH PCR N EFF , iR KR 62 C L 4k
34 AMEER, TbE PCR = k/INHy 507 bp,,

PCR F=¥ 1 1.5 Y% e Mie s s vk 64 745 72 , DNA 4lifk
FGR & Ml PCR P24, % PCR F=4g1 1 pET28a(+) i ki it
17 EcoR 1 #1 Xho I WY G #EIT44/EA Topl0 B2 S HTA
7% PCR %578 , IF 1 175 PCR 25 5L FHYE Y BB B4 418 A
RTINS 4R
133 APH0653 EHZE B M RIEF AL

¥ pET28a(+)

-aph0653 544 A BL21(DE3)3RIARIRSZ A, JRHCHRL I 5 e
% 3mL LB I3 (& 50 pg/mL RAREZ),37 C,250
rpm PR35 55 FE 12-16 hy K IEFR AR 1:100 BFp 47 i 1) 3
mL LB R FE 5 rh 37 CHR G R 2 X 8K, A
IPTG (&% 1 mM),37 CiFERiESE 3 h, WER KLY
SDS-PAGE HLIKKMNER 1, 7E[FIFES M RO 35T 7F 200 mL
LB 8535 i35k, B 8 mL R AR 250 , WO WA R i 7
S&f% , SDS-PAGE Fo ik ASHIN -G, I88 {4 A1 375 Hh 2 11 DA 8 2 11 Y
FekI, AL T 4lifh APHO653 , K5 TR A B R BS O UAE T
A, R USRS O IR TTIE A & 8 M JRE ,pH # 8.0
BB ER 22 v ALTR AR , Ni BRIE WS FEMT, 1] pH Ky
4.8, 17 250 mM BRI [P REIR B 2% vPIRPE B B B, 2
1.34 %% EN i 4& i ¥ 4k 9 APHO653 & H i 17
SDS-PAGE HL Ik 1R, S REIREF 4 R 1=, 50 g/L g 0k =
IR A 30 min, AP FHEEIME 1:1000 #7585 75 —Pi (AP PHE
ME IR T IFA R ZER ), ZIRBFE 1 h, 1x PBS JFHE 3 1K,
AR 5 min, HRP- 247 A IgG 1:2000 #ike 5V b i, 2= 207
A 1h,1x PBS i5¥E 4 Ik, &% 5 min, ECL 1 (& )f-4118,

2 5R

2.1 MA4EYEBFHIN APHO0653 $F1E

WE T M A L T T A S A 22 610 At RN Dy g2
L S E R AN TTIE AU, FATFIH PCR £ AR Y
e 35 AN RtEoREI T RE R I L, IFX LA o R R 2k
7T FERERIR CRAERNE),aph0653 2z —, APH0653
FEF 4K 507 bp, 4 169 2R . AR AFIHZE 1 d i
FIAE D B 2207 T APHO653 25278 #4743 1. ExPASy
W3k ProtParam KA TN AT F 3 A CrsHizNugOaeoSi1, BEE 53
F 154 18.59 kDa, NEaE RECH 58.90, Fn it H TR
Eo FHFEKZE(Grand average of hydropathicity, GRAVY ) :
-0.162, R NFE KPR . TN R R 59.76 %
HH B o i€ (Alpha helix),9.47 % H R By B T &
(Extended strand ), 30.77 % & [ 5 B~ JC 38 U % i (Random
coil), FIRIZE LA o B8HEN 3o URALSMTALRRR] 5 Mt
JEUNE S, A3 IR S R R B 119 19-26,51-68,94-105,123-132,
154-156 fii &,
2.2 pET28a(+)-aph0653 RiZFARMMMESLE

Lh AP B[N ZH DNA Sh#5i4R ,PCR 38 HH B il & A EcoR1
H1 Xho I iY) 37 s () DNA Bt , PCR =¥ N i 1.5 %BrfEwiEE
JE HL R 2 BAE 500 bp 2247 AR A, 3R T
{H—%, WK 1, PCR =44 EcoR1 1 Xho 1 XIS S
JRA% 5K pET28a (+), %4 T4 DNA EEEFER F LA
Topl0 [FEAZ AN EE , PRIUAVE 1T ¥ PCR 45 . PCR 2521 [
PERY 4 SURL(pET28a(+)-aph0653 ) R8I PRk , 45 5 /R &
2H Tk i A DNA F B F 51 IE
2.3 APH0653 EAEAMFRIER 4L

' pET28a(+)-aph0653 41 ki % fb A BL21(DE3)Zik
AT IR R VE A 2 LB AR 325 (% 50 pg/mL R
TREZE ), 25 IPTG i35, SDS-PAGE Kl & FITE 25 kDa( APH0653
HEMACKR Z I+ i) AR —&U R R AIES 40,
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K2 IPTG i 51 B A LA 5 447 . BL21-pET28a-aph0653
¥ RIGFR )5 4 SDS-PAGE 41 #7541 25 1 APHO0653 7 i £ &
PRBIER, LI APH0653 T A = Z LI TRk, WA
2, (HHIRFE AL 03T Ni B PEEE e fe AR M 41 T ik
1735 MW7 4 fb . SDS-PAGE Hi ¥k &b 75 % o 4l 4k & 41
APHO0653 2/, WL 3,

bp M 1
2000
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& 1 APHO653 E[F /) PCR 1%
Fig.1 PCR product of APH0653 gene
7 : M :DNA marker; 1:aph0653 #J PCR =4,
Note: M: DNA marker; 1: PCR product of aph0653.
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Fig.2 Analysis of APH0653 expression and its solubility by SDS-PAGE
M #RAE 5> FE & B marker; Supernatant: 875 HE B0 EE;

Pellet: #87 HE & O FHITIE;
Lysate: #8755 2R R I E R RE R ; NO IPTG: KBS B EKITUE;
*EBAEA APH0653,

Note: M: Protein molecular weight marker; Supernatant: Supernatant
after centrifugalization of ultrasonic lysis of bacteria; Pellet: Pellet after
centrifugalization of ultrasonic lysis of bacteria; Lysate: Ultrasonic lysis

of bacteria; NO IPTG: Non induced bacteria; *: Recombinant protein

APHO0653.
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3 APHO0653 EHE B HIRM LWL
Fig.3 Recombinant protein APH0653 purified by affinity chromatography
£ :NO IPTG: RiFSHIFMITTIE ; Pellet: BEHE B LFHITUE;
Flow-through: @33 Ni #£#7:7 H i ; Wash: &%k Ni-NTA Agarose Hj
Buffer B g ; M: EASFEirAE; 1-10: M E RN EQRBE;
* EHEFR APH0653,
Note: NO IPTG: Non induced bacteria; Pellet: Pellet after

‘EIRE
-

centrifugalization of ultrasonic lysis of bacteria; Flow-through: protein
solution after passing the Ni-NTA Agarose column; Wash: Buffer B after

being used for washing Ni-NTA Agarose; M: Protein molecular weight

marker; 1-10: Sequentially collected recombinant protein purified with

affinity chromatography; *: Recombinant protein APH0653.

24 GEZENTHN APHO653 B3R I

FEifb A EEZH APHO653 25 AT e Bl AT, 45
7~ APHO653 5 AP s34 17 & AR B R e N, 5
MIE AN, Wi APHO653 ELA BORPLIFEM: , ARG AP B
fier= 3 APHO653 Hifk, ULl 4,

kba 1 2
50 —
40 —

Bl 4 S ENTEN APHO653 5 AP BRI i &) /K 2
Fig.4 The reaction of APH0653 with AP positive serum by western blot
analysis
1 B TR APHO653 5 AP A& MFHR ;2 M F
PUEN
Note: 1: The reaction of APH0653 with AP positive serum by western blot

analysis; 2: Negative serum control.
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PUAH (] $2 5 9O EHAR (IFA )R ELISA F0AR , ALY 84 1 b

A A 16S RNA $5E 5L P51l PCR AR TFA J2 H

R 12 B, BB o 5 ) S92 6 % AGr I T B, (HLX R 7 1%

B WSS B SR PTIE R N B G IR s T HLAE

P YL LI (<7 d), TFA U PEALAR ™ PCR HOR T2 8L

HGA B2 IR, (1550 % 25 0F N BLERAE BRAS SR AR I 8] 25 22

T IR 2R G Wi AR UM 3 G2, JACOB W. 1IDO 4§t

FVITEL] AP P44 3 (A N AL IRy ELISA J7 i A A

LR PA4 feiA IERTEZH P44 ST AIVED HGA 25

NRTEIRYE AP J5TE BZ R P44 Bilk, K45 HGA g1

TR PELS G P44 0, L P44 2t 5 ELISA )5

5, HA A, 455 S i A5 o EL AT LS B RRLASE [ 3l 1

A AP G H DL P44 /1 B2 Wi ELISA J5 754G

I RAPEA Ny 80-90 %o, FEAEIRIGING , BT L) S B 45 e 12

Wrbtat, X HGA ML AR5 R U HAT W s iy s
AR BRI 7 T A2 AR AL B AR BEOR

AL G B — TR AU 5k, B RO AR R A

TEAEDIRL AT A 22 RS, ARWFFE N A 015 B2

Ji¥ES3 T T APHO653 SR 41, F oA Sk e 1, AT

AP AL, FE7n HoaT BE A BOR P IEE . ARSI

aph0653 TEfE A 5% K Ik A A IF1E BL21(DE3 ) i kik , il

PR TR S 24 SDS-PAGE # i, 255 WoRizah i F 2L

BRIk, T E AS NI BUIEREE IR A P 4 T AT

AEAZHralife, A5 Al ) APHO653 B4R . S el sy

Br k38 APHO653 REWS 55 AP BHAE LT K A= B0 e J N, #2

AN HBAT SR PPURE 3 5 AR R B T 2 R —E
HGA fe 75 56 [ A BT RPN B B, 1M A4 1) 191

A O R BRI, HGA st R 14 52 56 % 12 W3 A i

KRR T BAT B X, BRGSO

FIRE S AN 0 BEAEL, 1T EL AN o, e — 2 R LR 1

HGA (S WK SEDRRYT , PRI R I o A e 1 AR iy AU 14

RN B B B 5L AP SEE ) APHOOS3 g W A1k

ML TCIAAR BT, X0 5 B4 L 2= 12 W HGA RS

1 T AR AR AT A
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