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[#H=E] HBY 7k, FANHSIER (Toxoplasma gondii) W H I R A7 [ 2 (TgPGAM2) A B, b
Hytletk, FiE RIS IE R RH AREGEF S RNA, #3525 M cDNA, PCR ¥4 ToPGAM2 FE[H , ¥ 84 71 28 WUl
VIR A pET30a(+) 344, FAH BRI KIBIRAET (E. coli) DHSa, FHYEREYEZ PCR FIXUEHI %, T, ¥
I TE 8 1 T 4L BURE pET30a(+)-TgPGAM2 ¥54L % E. coli BL21 FFEHNA 74 2E-B-D-ERAC K FUBHT (IPTC )i 2 £k, +=
LSRR AN - TR NG R EE IS (SDS-PAGE) 2552 Dfiise i e R R 351, iRIn S IE RiiE h—ht, &
JRERME (Western blotting) ZMFEAEFAMIPURENE, R PCR Y =MLk 750 bp, W% PCR., WUEGFHIAN 45 5
R, FA R pET30a(+)-TgPGAM2 # i i 2, SDS-PAGE #5588, 2 IPTG -3 AR ARN 20 1 i (M,) £ 30 000
PRI EE B T, Western blotting /T IESL HABM T 5L VG YU, &5t WIHbSJE 2 RH # TgPGAM2 2
RBOTEE R R G ak, B niatEmA & A A bR,
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Cloning, Expression and Antigenicity Analysis of Phosphoglycerate
Mutase 2 Gene of Toxoplasma gondii
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[Abstract]  Objective To clone and express the phosphoglycerate mutase 2 (PGAM2) gene of Toxoplasma gondii,
and analyze the antigenicity of the recombinant protein. Methods Total RNA was extracted from T. gondii tachyzoites of
RH strain and reversely transcribed into ¢cDNA. TgPGAM2 gene was amplified by PCR and cloned into pET30a(+) vector.
The constructed pET30a(+) -TgPGAM2 was transformed into E. coli DHS5a first and selected through the colony-PCR and
confirmed by the double restriction enzyme digestion and sequencing. The correct plasmid was transformed into E. coli
BL21 for expression induced by IPTG and the recombinant protein was further analyzed through SDS-PAGE followed by
Coomassie brilliant blue staining. Western blotting assay with rabbit anti-T. gondii serum was used to analyze its anti-
genicity. Results The length of PCR product was about 750 bp and the recombinant plasmid pET30a(+) -TgPGAM2 was
successfully constructed. The results of SDS-PAGE and Western blotting revealed that the relative molecular weight (M)
of the soluble recombinant protein was approximately 30 000 and could be recognized by rabbit anti-T. gondii serum.
Conclusion The soluble TgPGAM2 protein has been expressed in the prokaryotic expression system and maintains its
antigenicity.
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M =B (Toxoplasma gondii) J&=—F& LY
N FF A S, TR AR T A I i B ) A A% AR
Jalt, SRR EOE 518 ER SRR (30 R
H) MGREIREINT (A e E r A e
AHBAIT I ) UG, RIS 5 E
HoAT S g R HAARE, RBUERMES RSN, MR
W1, SIE R R TR RS VD] QPR RS o
A, EFTE RS RERY, BETE b
5B MR ) BN AL, (BRREARIELH LN
S RARES ) X RN SR AR TRGEE L, R
AR B TR S B MU 5 2 55 2 A

TAR TR H Pk R 5 T ( PG AMD) 2 A T2t AR AR S 1 1
B — AP IR R, WIS OE R TR AR
{57 B (TgPGAM) £ 5 TgPGAM1 il TgPGAM2, Blader
SR B2 38 S BR 28 X6 IR GL W b =5 T B A
KA AEA IS T cDNA TR AT R, FERIHL =B
AUt f H PGAML 3A F i, Okomo-Adhiambo
SR S B0 2R3K e 9 A 2 X S 75 0 UG B
HHALHEAT cDNA TR AT R W], 765 I U GL st f
PGAM2 ik b, BRSRIZR, PGAM 1E5IE &
AR R ORI A A,

ARSI MR Z B, I R e 1
i) (soluble tachyzoite antigen, STAg) W AG4015ES
INERBERERN R G e e N E I AT A RGBT 5 I HU
PSRRI SFAHHIER], PGAM2 S5 JE L STAg
Horz—L, EMFE R RY, ZEAEE 16
MTEPUF RO, AT TORE TgPCGAM2 JE[H | 3R
IKH A TgPGAM2 &, JFaAr bt ik i
PEHT R BRAEARAE

M EFE

1

1.1 3HE k., REAA®K NHSIEHR RH %
WA, JEat R AR i XA G, I Pa R
Rz B 2225 A MU R i AR R, JRAZ R TR ok
pET30a(+), KIIEAE (E. coli) DH5a F1 BL21, 111
PUBERF R A B2 25 A RS R AT

1.2 £ %M WREEANYIEE Kpn [ A1 BamH 1 | T,
DNAVEHLME . Tag DNA AR, 005 a0 & A o
RARBGAF &M A A TR (KiE) ARAFR, &
RNA #2078 (TRIzol Reagent ) FIE M EE L 15
RAE, FNE-B-D-FACEFUN T (IPTG) W A b 5t
T ERHE R RA R AR, BUR i Ak P i b 12 i
WIPEH S iiA 1gG (HRP-1gG) W [ b 5 A2 &4 2B
HARABRAF, 2PN (DAB) i (i [ i

DU LR TRARAF, RPUSIE AU kA=
il

2 FHik

2.1 RT-PCR 31 #64i&k+ 5 & MWIERIH 5 I
PGAM2KE K 4% J5 51 ( GenBank %3554 DQ457187)
witslr, L. FHEEBIYTEEs A, PL. 5'-CGG-
GGTACCATGGCAAAAGCAAAGTACACTC-3', P2. 5'-
CGGGATCCTTAGGCCTTTCCTTGGTTGG-3 ", T % £k
R AEEYIAL A, PR G 750 bp, B
IRBHE AR A RA R A AL,

22 TgPGAM2 ARy 3§ & SCHR[7I kIR A fb M
5T BUEB T, 2 TRIzol 3R A I F3$H0 =
&L RNA, BU1 pg RNA, $23 4 Sl R & i 6 ik
cDNA, PIG HiieDNA N BAR 1T PCR, O 554
J: 94 °C 3min, 94°C 50s, 68 C 50s, 72C 1
min, 328 MEFR; 72 °C 7 min, 1935015 B 5E I
VKBS S . B E b R e i ik ) & Il i 4 4k
PCR 774,

23 Rk RieaE ¥ PCR Y MIEZ RS
ki pET30a(+) 28 Kpn 1 F1 BamH 1 XY, BE)EHE
358 1 (St ) & IR g U0 7= ) . H YRR TgPGAM
5 gkl pET30a(+) % 10: 1 BE/R LIRS T 25 wl [
RZT, 16 CHEH: 16 h, R RIRTR pET30a(+)
-TgPGAM2, HUGEREF=H) 10 wl 14k E. coli DHSa J&
ZAYM, RIBEE R LRI TIRE, X TR
JFREIEAT PCR . BABEYIFI XY, 19350 8 W JI2 Fi,
TKOTBSE, PR RERE A TR (R ) A BRA A
WP %58

24 FAFEGWEREL S BEIF ER P E
20 JFRL pET30a(+)-TgPGAM2 ¥44b A E. coli BL21 J&%Z
YA, PECANREVEE T & RIBEFEA Sml LB K
FeREd ) 37°C % 12h (250 /min), B 0.2 ml [HK
IMAS RIRERN S ml LB Higaked, 37 CRiFE &4
KXEAY, BIEOGRE (Aw ()4 0.5 B, JIIA IPTG 2
LN 0.2 mmol/L, EFFIE 12 h, M 2R 1K
PLHE, 4 °C 10 000xg B0 15 min, B b5 47
Ni-NTA EHZMraifb, EHEAL 15% T b
FR4N- SR M LR BE I FL K (SDS-PAGE) , 2% Thitr a2 i
R-250 YLt g (3 ik

2.5 FAZRGWNEEGRIPIE (Western blotting) 5#
ZRECHR[111A9 774, H Western blotting 43 M1 # 2H 55
H pET30a(+)-TgPGAM2, = IE HUME 1: 50 FikE,
P HRP-IgG  1: 2 000 #:i B¢, DAB {4 5 min,
ali KA AR,
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1 TgPGAM2 E R RT-PCR &R

TgPGAM2 KJ cDNA J¥51 4K K 790 bp, HIFJik
Be) 132 HE 24 756 bp, MK HE A WF 52 BT R 51 Y0 T B
TgPGAM2 FE[Hl, PCR =¥ 25 1% B R M58 I i Uk
7N, TEZ 750 bp AL —HEF A SR, XS o
HR/NSHUIEARTT (B 1),

bp M 1
2000

1 000
750

500

250
100

M: DNA#REY; 1. TgPGAM2 HJ PCR 74,
M. DNA marker; 1. PCR product of TgPGAM2.
1 TgPGAM2 i PCR =4
Fig.1 The PCR product of T7gPGAM2

2 pET30a(+) -TgPGAM2 EHFRMALELER

X E2H TR pET30a(+)-TgPGAM2 4T BamH 1 24
i) . Kpn 1 +BamH 1 AUEFYIF PCR P 1548 . 4558
R, B2 BoRL EED] A] WL /INZ) 6 000 bp FY 5
Zkt, SUEFYIAT L 5 422 bp 1 756 bp FIFI 2547, Ti4s
BRI Z: BamH 1 BBV WA 5422 bp — 557 (K12),

H TR PCR 935727 5 5 8 & R 35
K741 (GenBank %% 5% 5 5 DQ457187) #47 Hu %k,
RIS 306 Ar 1) SN (G) 285 AMIRIERS (A),
{H AAG Fll AAA ¥Rl R %S 1, JRIC X5, 45

M 1 2 3

bp

2000

1 000
500

750

250
100

M: DNA ¥ &4 ; 1. pET30a(+) 25 ik 4 BamH | ARG, 2.

pET30a(+)-TgPGAM2 T 21 i ki 4 BamH 1 B Y] ; 3. pET30a(+)-

TgPGAM2 T4 k2 BamH [ Fl Kpn 1 XUEEY]

M. DNA marker; 1. pET30a(+) digested by BamH I ; 2. pET30a(+)-

TePGAM2 digested by BamH I ; 3. pET30a(+)-TgPGAM2 digested by

BamH I and Kpn I .

2 EAFH pET30a(+)-TgPGAM2 HIEETI L E

Fig.2 Identification of recombinant plasmid pET30a(+)-7gPGAM2

by restriction digestion

BRI, pET30a(+)-TePGAM2 H2H Frkikt H 3l

3 RiEF¥H) SDS-PAGE £ ELER

E. coli BL21 %51, %5 JBUkL pET30a(+) F YL
2 fFoki pET30a(+) -TgPGAM2 BHEE 28 IPTG 5 S
Fik 12 h, WEERERDITE, 24 SDS-PAGE 438 % T,
Wrenwkyets,, EHE I TgPCAM2 16 & HAX 7 T
(M) 2930000 &b BRI AT, 1 BL21 25 TR
23 PR LRI AR RGBSR o A Bk PR TR Y
BRDUTE A 24, JE4T SDS-PAGE 43, Lt
WA BN BEREASE (B 3),

44300 S

29000 Me—

20100 M
14300 .

3 4 5 6
==
=

¥y

M. EEFREY; 1. 6 EE E coli BL21; 2. pET30a(+) 4 IPTG
P55 3: pET30a(+) -TgPGAM2 K55 ; 4: pET30a(+) -TgPGAM2 &
IPTG 55 ; 5. pET30a(+) -TgPGAM2 V5% )5 L% ; 6. pET30a(+) -
TgPGAM2 5 JE1TE

M: Protein marker; 1. E. coli BL21; 2. pET30a(+) induced by IPTG;
3. pET30a(+) -TgPGAM2 without induction; 4. pET30a(+) -TgPGAM2
induced by IPTG; 5: Supernatant of pET30a(+) -TgPGAM2 induced
by IPTG; 6: Precipitation of pET30a(+) -TgPGAM2 induced by IPTG.

3 pET30a(+)-TgPGAM2 KixF=H1H) SDS-PAGE 447
Fig. 3 Analysis of expression product of pET30a(+)-TgPGAM2
by SDS-PAGE

30 000

4 RIEFYIH Western blotting £ 5E
Western blotting 25 7, #4181 TgPGAM2
REBL SR IR B iR, 78 M, £ 30 000 4b A] L —
FYPU A HfRG A LRI S e M, 30 000 Fifix
ki (E4),

1 2 3 4 5
# M,
Eel-

1: pET30a(+)-TgPGAM2 K% ; 2: pET30a(+)-TePGAM2 £ IPTG i
;3. pET30a(+)-TePGAM2 F53)5 Li; 4. pET30a(+)-TgPGAM2 if§
FIRUUE; 5: AifbIELA N TgPCAM2,
1. pET30a(+)-TgPGAM2 without induction; 2: pET30a(+)-TgPGAM2
induced by IPTG; 3. Supernatant of pET30a(+)-TgPGAM2 induced by
IPTG; 4. Precipitation of pET30a(+)-TgPGAM2 induced by IPTG; 5.
Purified reconstructed protein TgPGAM?2.

4 pET30a(+)-TgPGAM2 3Ki% =] Western blotting il 45 R

Fig. 4 pET30a(+)-TgPGAM?2 expression product analyzed by

Western blotting



o P R 5 P A HUR 24 2012 4F 4 A2 30 %5 28] Chin J Parasitol Parasit Dis Apr. 2012, Vol. 30, No.2 . 89 .

i

Wl th =5 18 HOs A 0 S BRI Be i SR A
BRAPPED R A S TgPCAM2 f77E T 356 +
FARRE B 2% (apicoplast) 12 7E 5 B HUHBE 117
AfE EWM B R E HEREEH] . fifE, Saadatnia
SR SR FH XL 1) 58 TR 5 e B JC L, 7k AR B 282 B0 3 AT DA
RH #5508 AU HE - AT (ESA) H 3RS M, 30 000
R, ZEABESHTIESS N TgPGAM, ESA 437%
5B A TR A AR AT 4 FE i i 2
AR, IR IAEE M oe 5 R dfih, AU
B35 E EAEMABEE SR, T H R R
51 e N B 1 EE YUY R

ARSI E PRI SE H, X RH PRRIHL = B AT
HYEE I PR (soluble tachyzoite antigen, STAg)
B EE B AT WUESE T PGAM2 & FHIAFFED,
S AEYME BN L B, TePGAM2 FE1E 16 MIETEDT
JRFAL, AT REEAT PR, AR T H A
JifL pET30a(+)-TgPGAM2, Ff-7E E. coli BL21 HE%
AT PERGE, P IESEdi A R BE1ERf . Western blot-
ting ST R, X FRER b D B s R, 3R
WIHBA PR, O H R R e 4t 10 ge
eds

FEAM R R, xEHAEAZE LA T
ANAEE TS ME 0 B, (HUTE WA R
F, X W THEAAAIRE, Al s A R
B, Ak, Western blotting 73 Hr 45 R Wi, 7E
IPTG 753 8RS 3 8 1005 18 35 781 81 1 1 L Dk A
Ha] UL M, 30 000 FffA 2, Taifh s r) TePGAM2
WA, JRAT BR AN T R Y 2 e b Ui I 7
HEHAVUE. coli (FRARINFTHIMNGE ER) bk, X
AL 2 e U N 5 8 RS A R 18 R
EE LBRIAEREREDUAR, LIR24
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