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# OEHHN SMERCNE2TAERE.FERAATRAZOE W AZME LS, ik AHRD I & &L BALB/c
N A ok ot E A M R M SR R L R R R B & | & T 78 M ML R (soluble babesia antigens, SBA) 3 7 ,

ELISA A Il ofn 3 4% 5 4 TgG, 3F it SBA 8 % 2 R B f &8 R B Ao 4 7 M5 LA SDS-PAGE ® ¥k 4 #f SBA 4 4+, JF # 4T
Western Blot, 07 £ 5 B R & th L . 458  SBA-ELISA &Tﬁuﬂfliﬁﬂfimﬁ DNRBF, BT HEHHET
Gl R e i v I S VA A i VR Y e = D e o 3 it SDS-PAGE 447, k% 5 £ 40 F R E W 72,
66, 60, 53,43 kDa #y £ & A # fu /- F 14.4~116 kDa By 7 & %k # . % Western Blot 447 ,SBA & 15 AN 40 JF 4 4 # # 1 M /N
R % 81, L 72.53,43,39.30 kDa & A 41 4 K A58, £5i8 DL SBA HE LBy A # ELISA 7 F T B I & & 4 69 A 30 ff &
THHRE I AR 4 4 72.53.43,39.30KDa H th B B A B9 LR 44
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Component analysis and priliminary application
of soluble antigens of Babesia microti
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ABSTRACT : The soluble antigens of Babesia microti were analyzed in this study to screen effective antigen components for
immunologic diagnosis. BALB/c mice were infected with Babesia microti (B. microti) and then polypide of B. microti was col-
lected when parasitemia reached the peak. The soluble Babesia antigens (SBA) were prepared by Ultrasonic method. ELISA
with SBA was applied to detect specific IgG in sera from B. microti-infected BALB/c mice and to evaluate reactogenicity and
specificity of SBA. SDS-PAGE was used to analyze the component of SBA., and Western blot was used to analyze the reactivity
with serum of infected mice. Resutls indicated that the established SBA-ELISA method could detect specific antibodies as early
as 7 days post-infection in sera from BALB/c mice, which showed no cross reaction with positive serum of Plasmodium falci-
parum , Plasmodium vivax and Toxoplasma gondii, thus indicating good sensitivity and specialty. In SDS-PAGE, 5 main pro-
tein bands with molecular mass at 72, 66, 60, 53, and 43 kDa and 7 minor bands at 14, 4-116 kDa were obtained. In Western
blot analysis, 15 antigen components in SBA could be recognized by positive serum of mice, during which protein component at
72, 53, 43, 39, and 30 kDa showed strong reaction. The results demonstrated that SBA components of B. microti are com-
plex, during which antigen component at 72, 53, 43, 39, and 30 kDa were ideal, while their characteristics and diagnostic
effect need to be further discussed.

KEY WORDS: Babesia microti; soluble Babesia antigens; SDS-PAGE; Western bolt; ELISA

Corresponding author: Chen Jia-xu, Email: chenjiaxul962@163. com

FH RRCES DT MO 2 — b AR e oM D L, PR

AN # 2 B K A8 - Email; chenjiaxul962@163. com RSN Y NN L AR | O =Y A LN &l

YRR P T TNy T S 7 [1] w529y Tl | 7 L]
AmER AR AAPLER St L hngrs om o WLERREE AL
SRBAMEEALRE, EH 200025 M AT IZE B IR T B T | E A

2. il RBEAFEF K, LiE 200025



470 BoE AN

e

) l%\ ﬁ

L
2

il 2014,30(5)

H1 T AT P i A R L DL U S 2 2 W
F S AT 30 5 ) o5 B L DL AT 3 M B I O
Aoy o by » S HBUR R S 092 W b AL o
A7 VLT P LR I e 1A (9 18] 4 ELISA HR
T B DT A F 00 5 S 4 ST BN AR R
(412 W G 1512 W J7 1k B Al

O T RS DU AR A 1 2 g i 05 XY A
ARBL AT F [ B 228 ) 005 o 2 Pl T e
P M B AR B9 231 4 AN WDk A I 3 1R 4T A
BEF LA Loy 1A A

1 R

1.1 Hmdk  HEE I & (Babesia microti) peabody
mjr Bk, W H 56 E A IR W A7 2 (American type
culture collection, ATCC) , %85 . PRA-99,

1.2 S EhY BALB/c /NEL 33 H. 0 ARG
ISR 2) L7/ L NN

1.3 FEALA A R 2 0L (Thermo) , 2
R (THZ-C-1) , # 75 {X (Misonix) » — 80 “C yK4i . W&
R AR CEK S § 25 2 |, EDTA $it #t
K M8 CH VL HE 2R B 7 B A BR 2 7))« percoll 43 2§
W (Solarbio) , £1 41 Jifl 2L i Wi (Solarbio) , 2D 2L Y
SDS-PAGE i3 & ( I ¥ Beyotime 2% &), 3 AR 13
A ALY (HRP) pric bt/ B 1eG — 41 (36 [E Sigma
O FED AR ALY C(HRP)Y Aric bt A 1egG 41
A% = A fiD  HRP-DAB & (53857 & CRARZE (L}
BABRAED G 8 H 43§ marker (£ [H fermen-
tas 2 H]) o B ARG ppol (G g B AE RN AR
AR ED L A4 I A & H (BSA, 3£ [# Calbiochem
INED) SR 47 4 K (NC D, & A T R
VKR | 5 7% el UKORE RN BE IS AR &R G2 24k 36 [ Bio-
Rad 73 m) 7 i s BEAR A (3EE Thermo 2] .

1.4 1.
4.1 YR MR DT R BN .

1.4.2 ABRIGEE TS o DB P
O 25 T i i O B D 3 AR BEAY 231 1 AN B IR R
PO A LT -

1.4.3 Ml ay A df & iy B M R A
T Ta) O D HOig A LT 5 HU AL T 2 e A i

Rt
1.2 Fi&
121 shipde IR ACHE G RUES DL bR

HERR L 7 22 5 e P AR BER K BE AT 45 LU B,
0.2 mL B Ja /N BUBHME 4 ifn, MRS 2= 3 B
BALB/c /)N BUACA b M B8 I 1 i 5 00 00 . 1f G 14

AR AY A I 3 o A L IR B R AR 4 1l 2 ED-
TA BUEEE W, A B K 547 46 e ff B )5 - 1 mL
TR A8 L 0. 2 mL B 5 /I BRUBH P 4 0l s 8
SrEfgheny 30 X BALB/c /NRAK .

1.2.2 SAl#5 R HIRE 35 = 0 B AR BIE SR 4 1l
(Z71 mL) & EDTA Hu#E4 N, LA 3 000 r/min #.0»
10 min, ¥ 2 M WCE —20°CLRAFE, T 2 i 48 g H]
6 mlL 40 % percoll A . # K E 15 mL B.L&H, 4K
Ja¥ 3 mL 70% percoll £ ZE &K, L 3 000 1/
min #5.0 20 min, WX FIE M EHMZE T 5 A5 AR
ZT 20 M S MK R AT A R R B TR R UK
% 15 min, 7840 Z46#% . L4 600 g B0 10 min, ¥ &
HRE 15 mL B.OE P, LI 13 000 rpm B0 10
min, PBS 28 #h i Uk % 85 0 BT UL 3E , R 3 IR, KBk
FRAR MU ERE . HIE & 2D AR E R B O T
B HUTTE . JF A PMSFE 2k % 1 mmol/L,
#7 10 min, A 13 000 r/min B0 1 h, O 2R K
VB AT R LB R T % B 5 i vk (Braford
Bl e vk B2 . —20°CIRAF45 .

1.2.3 SBA SDS-PAGE 4#7: Bt 12 % 94 5 e
S YoM AR i, AR 10 pL/FL, FHIKAL (R
J£ 100 V) Bk 1.5 h, MLVKES oS % D s
Jetr, 1 h, BB 60 0 B €0 38 AR R TIC €8, I FH OB R S5
RGBT SBA B 4.

1. 2. 4 SBA Western blot 43 #r:. SBA £ SDS-
PAGE J5 # 5% & NC i I, H 3% BSA F [ 3 1%
PBST ¥k 3 U, 5K 10 min; 53 1A 1 ¢ 100 i
BE TE /N BRUIMLE B s /N BRI T B2 R & 1 b,
PBST $E#% 3 . K 10 min; A 1 # 500 i B Y
B i A AL (HRP) FR il E bt/ B 1eG 40, #2
JRIFE 1 h, PBST P&k 3 K, K 10 min, fil A
DAB JiE ¥ 5 40 5 8, 5 min, 2818 K 2 1k 587 W8
RLER

1.2.5 SBA-ELISA 3 %7

1.2.5.1 SBA Ak EE MRk
BE ¥ SBA Fie BEUR B2 RS B2 SR AT A% LA RS B AL 100
pL 4°Ca M, PBST & A 3 WK, AFIK 30 s,
BT A 100 pL 0. 5% BSA,37 ‘CEt1A 4 h,
PBST & ¥t 3 U, Bk 30s FARda 1 5, DL G
30 d 4 HBRESL DL A BE P T Sk BE A A R DN BR
I35 A B PE AR OB I3 422 1 2 100 H B A N A
fLInA 100 pL,37 ‘CHEE 1 h, % HRP Frid FHi/h
B IgG —Hi#e M 1 1 000,12 000,1 ¢ 4 000 Hi
B mALIMA 100 41,37 CHEE 1 h,PBST J & ¥
Mr 3 U BFIR 30 s F M40 T )5 . A TMB i (3
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37 “C3#EY6.10 min J5 A H, SO, & 1k % 1% . FH B b
A 450 nm A b WO BE CAD A . DA R R AL
OD #2310, FIPEFE S fL OD fH/NTF 0. 1 By 41
JE AL A W B N T A VR A O e A AR MR
1.2.5.2 [A]4% ELISA Jri& 410 ARG HL 8 1k 1
FE I o A AL B R R T AR MR R R B R
00 FE BB DL 3 AT A L O 2R B A A b
FUAE s XF 30 £ % e J o BH 6 A Il L 30 £y 18] H
I HPH M 135 15 £ 55 0 A FH P a3 S Ay A
VA2 5 5 1) SO R R S 1

2 # B

2.1 AIEMEMLBUE S 8 AR Ay R DL
BRI R S R Y, R T AT LK R
B ESL DL o A, 4l B R (P DD, MR R 3R A Y
AAPE RIS A E RS 3. 16 mg/ml,

2.2 SBA Bk e Wk 1 PR, R

1 EEERNERRARGE
IR AR

Fig. 1 Giemsa stained smear of enriched B. microti

BH AL S FL OD (B3 1. 0, FAYERE S FL OD {EH/hF
0. 1 B} A 0 J5E 0 0l e 3 R0 — B T e 8 Ay e T
e B 9 B ), B S8 i AR IR A0 vk B A 10, 53
pg/mL, ZHUEAE TAEWE 1+ 2 000,

F1 AEMEEERE SBA-ELISA K OD &
Tab.1 OD value of antigen-coated SBA-ELISA in different concentrations

SBA L # FE (ug/ml)
. SBA coated concentration
Fi 255 TAEWRE
42.12 21.06 10. 53 5.27 2.64
Working concentration
M= e P2 i A2 G~ 2 i M2 i

of enzyme conjugate

Positive Negative Positive Negative Positive Negative Positive Negative Positive Negative

control  control  control  control  control  control  control = control  control  control
1:1000 0. 809 0.332 1.015 0.211 1. 131 0.113 0.610 0.120 0.469 0.165
1: 2000 0.779 0.279 0.915 0.177 1. 046 0.096 0.509 0. 105 0.432 0.129
1:4000 0. 606 0.178 0. 855 0.130 0. 894 0. 087 0.483 0. 089 0.299 0. 101

2.3 SDS-PAGE 43 #7 SBA $ii Ji4H 4> H R [E N
AT BT E 2 SDS-PAGE 44 #7, 3545 5 44> F
R 72 66 60 53 43 KDa iy 8 A4 AT 14, 4~
116 kDa i1y 7 25k (] 2)

2.4 Western blot /308 4 Western Blot 43 #7, H
SR D0 A AT O R T R A2 % SBA A 15 TR A
3 BEAEBE R /N BRI TE U1 A 72.53,43.39.,30 kDa
2 5 R e (B 3) .

2.5 [ 4E ELISA ¥ 0 8 57 S ANl g g KAy 1R
B4 DU HOBH M O v DA AR AL B A 24 BALB/c /N
JEY R B DL B 7 d TR T ARG Y 3 B 4R B A
F) 21 d BHLR KB B0 E , DUS — B4R, 240

M 1 2 M
w "7 wmiis
Te—

® = T w62

@ v 100 d i PCTHE AK 1P 46 75 5 7 (el )
“ o 2.6 SBA-ELISA 3 n] A F e (7 d) /I Bt

T - HLAS B R SR 18] e i e K 5 08 P R A
JCAE S 3 7w HA2 W A S0/ AR S 1

— - 25
5),
2 RUMERBRMEHIR SDS-PAGE B ik E
Fig.2 SDS-PAGE protein patterns of crude antigens of B. 4 i
microti

FET B EEL DL o g 2 — ol 2 T g s L A% 6 49 1L
WD O o R B DL He AR ) 1 AR

M: Molecular mass marker; Lane: 1 and 2 B. mi-

croti soluble antigen.
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3  Western Blot 73 #7 SBA S EHRENHRE R HH
BALB/c /MR L& I Bz 5% 7

Fig.3 Western blot analysis of SBA in the blood stream of the
B. microti-infected BALB/c mice
M: Molecular mass marker; N: Sera from 0 days
post-infected BALB/c mice; Lane 1: Sera from 30
days post-infected BALB/c mice; Lane 2; Sera from
60 days post-infected BALB/c mice
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Fig. 4 Antibody concentration variation of infected mice
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Fig.5 Sera test results for adjacent species

5 ONHY AR | HUILAE 7K LR Y S 5 7K LA KO
DIBR I DIAROC . B T LR B M B PR ik e . HE
SFEURASETS o 8 B E RO B W R AE
RE B — 3 P Y PR L B R B g6 TR
Z: 55 55wk LI A8 B T L % 9% F R DL He
(T AE U o R R B IR 1 SR e 75 ZHLL AR
W B PR S ARt i2 T 3 0 Pl DB o i e =

SRS I TA I JE )2 T B B AT R TR EL DL A
(14 TG, B2 45 N B3t JCAH G2 2 5, T I R 3
o MEE" .

U JLAE S, RV N RS DL SR A AE FR 5 7
WL AE Hb B ORGSR M AE 1931 — 1944 4R
Ii] 74 X 1] 02 AE B I F 5 T T 22 IRk 30 191 4
e WFSTE N LT 40 A N R D — o 2 0L 30 4 9 D
HUR ), R P R AR 1 A3 i it 2K B A
FEC AR B 24 24 3R ke 22 10 SC ot U T 25 1 4
A B A A R DL, DA 1931 45 1 11 461 5
A L F 48] 1 DL A 4] 4 3 R A AR R
i 13 48, HHCEAME oA BLE 0L B 5 48,
B T A I A B DL OB Y AR AR R
P BB D0 S A A7 R 0 i e = A2 8 A AL L
PR A PR AT U B i Wi H R . R e ST Pk
A RS W L 2 K B ) R T R A TR 22 U 5
() G BRI 2 .

JUAE [ N AR O A SCHR R E R 4 e A D R
AN N T N T = O /Y /T = R S i
Bl 5 TR A A B Y 38 S R R B
PR R R 2R 5 5 9 R B R i v AR R
N, HJE R BRI 25 5 RUE DL A e (X 40 25 5
FHE R AURZ N B0 B AT RE . DR, 3R i B
R B PR 4> F 1T RE A HRLEL DU H A g 22 2 Wi F
FERI IR o R L 2 B R AT MR A R G R
P RS BTSRRI 2 A R s 2
W 3 1) o ) 1 DA R . A S X BRLES DL
o SBA AT HUEH 43 0 AT, 3R AR 5 Ry TR A
72,66 .60, 53, 43 kDa B EHE M AT 14, 4~
116 kDa ) 7 551k 2 Western blot #14 % 5%, H
BRUE DU e w] s PR R L R 72.53,43,39,30 kDa
Fb A BRAR BT B2 43 o 45 B B A o 0 EL R 0y A
Tl B AR — L%, e R IR —
PUIE A A7 MUR R R R RS2 W B
T B SR . AT ST F KA 6 T i R T i g ST
T lEH: ELISA 2 W7 1 . 388 5o 2 22k )k e 1 R
DT A /0N BRI P e 4 T B 1 A5 Ak 75 0 P R
ST A HE ELISA 36 0T 7E /N BUB S 1 T8 K I s BE
PR R R i R AR . A ST R 4 ELISA %
ARG ) ot R D R e A I Y L 45 R R 5 B
TR H R 1 Y TR T A RN . T AR A RN
TP v BT 356 P A A A B /0 s PR X — 25 SR 1
TR R A

ZE B RT R R DL s nT i R e S ST Y

(F#% 478 )
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