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Effect of Different Adjuvant Formulations on the Induced Protection
of Mice Immunized With Recombinant Protein Ts87 of Trichinella spiralis
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(Department of Parasitology, Capital Medical University, Beijing 100069, China)

[ Abstract] To study the effect of 6 formulations of adjuvants on immunoprotection in mice induced
by the recombinant Ts87 protein (¥Ts87) of Trichinella spiralis. ~ Methods
3 times in 2-week intervals with rTs87 and different adjuvants CFA or IFA, Montanide IMS1312, Montanide ISA720, Quil-
A and Al(OH),, respectively. The antibody response was detected by ELISA and the purified rTs87 was analyzed by SDS-

Objective

ICR mice were vaccinated subcutaneously

PAGE and Western blot. The protection induced in mice was then evaluated by muscle larvae reduction after Trichinella

spirdlis challenge. ~ Results  The results clearly showed that all the 6 adjuvants were able to enhance specific anti-
'Ts87 lIgG response. SDS-PAGE and Western blot revealed that the molecular weight of expressed protein was around Mr
40 000 and could be recognized by sera from mice infected with Trichinella spiralis and mice immunized with rTs87.
The reduction rate of muscle larvae was 49.4%, 49.2%, 63.5%, 65.1% and 70.8%, respectively.
immunity of 1Ts87 can be enhanced by adjuvant CFA or IFA, IMS1312, ISA720, Quil-A and AlI(OH);, and better

effect is observed with the latter 3 adjuvants.

Conclusion  Protective
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RSO R ARASPUE BT 3 A Ts87 (GenBank: AF3999-
57), WHATIEAREFRIADY ) Ak )E B «Ts87 HE i HET M
G S IME R RN, SN BUR 75 & s L
1 1eG Bt HWLA AR Ny 42.3%%, FiRS5R
N, rTs87 A H N M e T HUE I BT , AT
HEFSE T CFA FTIFA . IMS1312, ISA720, Quil-A, 4
SEACER S A R 1 Ts87 Kb /N B B M S g8 1 B
HH, DA R RERRAR 0 S ie 07 = 4R IR 1R

M#ERHE

1 SEzh
ICR MM/, RH 18~22¢, 56 H,
BhYIER .

Wy A A

2 HFhRIR
S B FH e B RPN A% ICR /N BURFMEC Y
MUy TSR e

3 FERF

His-Bind & (35 : 70239-3) Ak 1 B R &
(£ :70123-3REF) & Novagen 7=, W H {&E Merck
A, BCA I &N pierce P24, WAL H =AY
BHE A R F (4165 . B143833) . CFA (#t5. 085K-
8912) F1 IFA (#1t5-.025K8910) 1y H SIGMA /A ], His
P NS Qiagen F=ih, W AL I NEMCARAF
B E L YIRS (HRP) Fric B9 Ed/NR 1gG, 1
H At A2 S A R A TR R (it 5. 71556) .

4 rTs87 BuHl&

WAL T pET28a(+)/Ts87 BALUTRIA BL21 K",
KA R 48 5 40 5 TR 3-B-D-Bi AR 2 LB (IPTG)
W, MEIREUOMRIENEAEmREIEN, H
6 mol/L FRFRNCA AL AT , R His-Bind 127
& (Novagen, fE[E ) EFENTLi L HER, &N
J& , & A ZVE (protein refolding) 33 7] & (Novagen,
) WA YIENE, BCA BINE I, —40 °C
TRfE

5 RERNGIE

51 CFA (3 IFA): CFA (#{IFA) 5 200 wg/ml f
1Ts87 SRR MR G .

5.2 IMS1312 1MS1312 % [E SEPPIC 7~ F) B |
b i TR 15| IS WA 1 kB € L S T TR T N
PEGr, ST e, IS 200 pe/ml By 1Ts87
IR TRS]

53 ISA720 1SA720 Hi SEPPIC /3] (Pairs, France)
W SR T AR W R v PR A A
KRG G itk FA, T iR
RIS, HRERT 5 340 weg/ml 1Ts87 LA 7 : 3 (KR 7843
RA, IRFLPRE,

5.4 Quil-A  Quil-A (Branntag Biosector, Denmark) F
I [ AR BETUR A7 R A M, 2 B e R A IR
SRR 2 R Bl E R E), 2T sl
55, HPERT 200 pg/ml B Quil-A 5 200 pg/ml [ rTs87

SRR MRS,
55 1%k AR A esEEGRLE) ), R
JERT 200 we/ml # 1Ts87 SHAFIFTE MR A, AA Mk
FRZGR N 1%,
6 MR ERIE SR

56 FUNRBEALAN A 7 4, A 8 H, ARk

e FI s 2 . IMS1312 4 ¥ 4 | ISA720 H s 4 |
Quil-A gl | AR e d] | FRali R S 4 A
2 X IR, SR B IR TS BB T 2k
P15 20 pg 1Ts87 BRI JF 200 wl, FRAHLF G
PEL ST 1Ts87 20 pg/100 wl JNZ5E A FR A Az B ER K |
2% X BEZH 1 5 200 l AEFRERK, 2 s 1k, 3t
PRE 3K, Ha AR A IR L CFA 88, J5 2 LA
IFA Jiasg, Rk 1 G, eE HUs BLg ik
/R, 400 575,

7 MmiFkE

2/ INE T TR S e R U R R M it
YL 1, 3,5 FRREIKEUN, 53BN -70 CLRAE,
FHF ELISA #5300

8 rTs87 1Y SDS-PAGE #1 Western blot >4

4 ALAY rTs87 %83 SDS-PSGE MLk, HEKE
R LNEIE(PVDEF) b oEAT ORI, R B 2 Y
PVDFIETE S 19 MBS WY TBS H 4 Cid e, —Hiiril
FH$L His PUik (Qiagen, FEE, TAEWEE 1:5 000),
ik s MU /N BRI (TAEMREE 121 000) Fi Ts87 47t
JEAE /NG, (TAEMERE 1:1000), [RIFHH TF /N B
TH(CTAEMREE 111 000) fBAPEXT R, TR B 41
B (HRPPMEFES VIR 1gG (TAERREE 1:5000),
H2F 26k (BCL 30 K M ERE 2R 1

9 #1 rTs87IgG 7K F#J ELISA #:ifl)
9.1 HARE MMM rTs87 FIBRIRERSE i (pH 9.6)
Fike, 1 ne/fLAHE 4 Cit, H 1% 13 H & -
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FRERZE IR (BSA-PBS)37 CEHA] 1 h, MIAFIFEEERY
/NERIMLYE (S)100 wl, 37 CH¥E 1h, F PBS 1:2 500
i B¢ HRP-IgG, 100wfL, 37 CHFE 30 min, HUEYIA
WRARHE i (OPD) S48, 15 min[ R 5 4 FH0.05%
75 (Tween)-PBS ¥ 3 ¥X ], 2 mol/L H,SO, 50 pl &
1SR , B SOSE O G B (A 492)@, R AF 1E /0N B
T M BAMERT IR (N), SINS2.1 H FEE,

9.2 KRB % utia EARE LGS AT MG
EFREEE 12500, BUREIE S AL A L, HEEGHEFT
HeeEs

10 FZHiEE HALS) RGN

Wikl 45 d J5, JIAVNR, AN TIHE RS
A, HEOPERUR R . NG H 2R (%)
=[ (%t HREH WLSJ e -2 28 L4 s 250/t BRA AL 4) i
0 1x100%

11 Zit=Eo5Hh

H SPSS 12.0 it i, A7 N K 7 22 00T
(ANOVA),
a5 ES

1 rTs87 WEE

FIRWZ: SDS-PAGE 43#raR M, B2 & FAHXT
43 F e (Mr) 29 40 000, 4 His-bind #5AZHT4l1L
PAF1 ZHMEA S (B 1), Western blotting 4554 i
7N, ZA R E E AT R His DUA . e 6 By B
TN rTs87 A Bl R (& 2)

Mr M 2 3

94 000
66 000

E
L

I 1]

45000

35000

24 000

20000 S

M. EAFREY, 1. RZ PTG 31 pET-28a(+)/Ts87/BI21, 2:
IPTG %35 pET-28a(+)/Ts87/B121, 3. Zlifbil Ts87 FHFEIAF=H,
M. Protein marker, 1. pET-28a(+)/Ts87/BL21, without IPTG induction,
2. pET28a (+)/Ts87/ BL21, induced with IPTG, 3. Purified Ts87 gene
expression product.
1 pET-28a(+)/Ts87 EAFHEXFIRAE BL21
FiEF=41H) SDS-PAGE 4477
Fig.1 SDS-PAGE analysis of expressed products of recombinant
plasmids pET-28a(+)/Ts87 in BL21

Mr 1 2 3 4

40000 “. -

1. ZfLAY rTs87 BEHT His HsgREhTIAIR, 2. 20K (Ts87 Hlig Bl
YNBSS, 30 SlALRY Ts87 H 1 Ts87 Sie /NI, 4.
TEH /NI X I

1: Purified rTs87 recognized by anti-His monoclonal antibody, 2:
Purified rTs87 recognized by infected mouse serum, 3: Purified rTs87
recognized by serum from mouse immunized with rTs87, 4. Normal

mouse serum COI’ItrOl.
2 Western blotting ##7
Fig.2 Western blotting analysis

2 $HirTs87 IgG i

ELISA 53 WoR , A&Af5R s e sy NS 5|
AR (R S 1 Ts87 HUAA 1eG KN, B IR Ay 2 Ji
Jea B AR B PR B 343K 121 000, 2 IR )5
Ui R S, 3 e 1 R AR, ik
T B 1 18000 JUART P Y85 RT 3K 100 000, i ey AT 3
120 000 (K 3),

1 000 000p
100 000}
10 000f
10001

T Titers

GG R B Weeks after immunization

AR KMNREEA Freund+rTs87 B IMSI312 HfZE4H IMS1312+1rTs87
OISA720 HafE4H 1SA7204rTs87 O Quil-A HfEA Quil-A+rTs87

B S E LR EA AIOH+Ts87 B ARG AL rTs87 in saline
B X 2 control

3 4R rTs87 il IgG R AL
Fig.3 Specific anti-rTs87 IgG response

3 AEREAI rTs87 B IgG BT

SAL N G LA B RS fe 2 JRI B R A I 3] S
PEBUAR, hnagfeie I akae e, o5 3 IR 1 AR
P, By | R hUARRE A L, ZEht
IR BT, Bl 5 G AR PR, 1
A ey 2 BB 3 WA e AR B hTiAR, X2
FEBCE G S5 A R B HE R 55 TR RO (B 4)

4 AlHHRELER

Ha P RA I, IR R4 | IMS1312
GaREL] . ISAT20 G2 . Quil-A fe s 4l F s A Ak an
BRI HEEI sk b, IR 5N 49.4% ,
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LS5 JE B Weeks after immunization

i TR AT Freund+rTs87 —s— IMS1312 HuiiE2H IMS1312+:Ts87
ISA720 4] ISAT2041Ts87  —=— Quil-A HE4 Quil-A+1Ts87

v SUAEALER ] ATOH+Ts87 = BAZEHT [F A2 ¥ Ts87 in saline

—— X B ZH control

4 REMEFS rTs87 FH/NR= EFEHNEE
(5 A Bt )
Fig4 Dynamic change of specific anti-rTs87 IgG level induced
by different adjuvant formulations
(Mice were challenged at week 5 post immunization)

492%, 63.5%, 65.1%F170.8%, 525 4%} B4 4k
EFIH G (P<0.01), BAAlif R 5055 2H 8
HER 237%, SEAMNBHZERA G IT¥E X
(P<0.05), SEAEFI e R 25 7 A ST # 5
SL(P<0.05) (£ 1), Fgmid b Jo/NESET,

15 B

PR A Bk fb 2 S BUR Y TR R A
A RRPUR YR RSO, R DL R A
AR N, TS EWA R A I e
BEARFTAE, TR AIST o 75 B B A Ak 7 il
BT 5 AT BB BE 0 LA R BUAR R A B AL e
A AR T B R WEoT . B4 IMS1312
SEPURIRSG, WRMELD, HE, GRS
AR RPE RN, C I T B B ]
ISA720 7] LAigs RAUAR T A= S5 m A S SOy, T HLA4E
AR X AMRRBERIVE AN, BEMAHT A

KPEHRIG RIRIR 0 Quil-A BEMS ML A Ak
PEMAM e, B RAFnfciliat:, c4 2
TRERWISE B0 AR RS o R D
HHBAALSE2LL Quil-A A7 i I U 1 A5
ST 46% I %, $7m T DI 1 24 U
5, ARG IR HATME— T I TR e ik
N, ARAEEE Bz BB b AR v R DL AR, A
QT AL (CFA) AR [R5 K (IFA) EE4ET 12
v s nAss, (A FHARRNEGEY, FEA
JEPRE T A2 BRI

FEINBFFERIE, H CFA(EL IFA) SEA H 2 Ey
I MEDURIR A AR B e e 1, S/ NG
B —E IR ROR  SEI s R, BE AR
AR T HET R rTs87 Fuit /N R i s
FXTRRAL RS, 22 A G0 E R L (P<0.01), Fi5l)e
ISA720 4, Quil-A HMEEALRAL, WOk 5]k
#) 63.5% . 65.1%H1 70.8%, HAREKALFILH 49.4% IV
HRE, ALY, Western blotting 45 R KW 4lifl,
() rTs87 BEME F AR IR YL JE T HL/IN R 1 Ts87 B /N
MO, BATRE 5 5% ; ELISA 25 R oK,
5o (it R S bR A E R, A AR S L BT
5 REEHR G 1 Ts87 Fr51: TG Pl s, Horh 1SA720
A Quil-A H 5| E A o, $ERPiik 1gG
S SR AR O, IFEUE B R A
BVER, TRt R 3 2 A M B AAE57) AN 1SAT720
Quil-A FIESAALE, AMUATLLH T sess, mHR
A BRI RN AT S

ARUMFFENG v Ts87 G/ N | BiE T H sy
PRI SC IR ISR, I 3R IR B 23.7%, 5% R
HERAGIERE X, B3 T —2WRPER, dE—
HAIESE vTs87 AT LIAE A e B U v B e b, 56T
HAR I S e 7= LA T TIRASE

F1 BWEF G rTs87 RE/NRIRP YR

Table 1 Reduction of muscle larvae in immunized mice

vl k4

R IEALEE43

RIS PE Py

Croup No. mice Average no. larvae(xss) Reduction rate(%) P, value P, value
éq;ffriﬂl(normal saline) 8 22 182.5+1 988.8 - B <00
HAGUR B 8 16935.0+2 136.6 237 <005 -
ﬁf&ﬂ T&%\Eﬁ%ﬂsw 8 11222.7+3 9437 494 <001 00
MSL312 St 8 11281.0+5 486.9 49.2 <0.01 <0.05
%gﬁ%ggﬁ%ﬂ 8 §098.0+3 452.7 63.5 <0.01 <0.01
833:?2";%? 8 7734.02 648.9 65.1 <0.01 <0.01
%ﬁfﬁ%ﬁgﬂ 8 6486.7+1 962.3 70.8 <0.01 <0.01
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