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Prediction and yeast surface display of antigenic epitope region of
TgMIC16 of Toxoplasma gondii
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Abstract: The bioinformatics software was used to predict the B cell and T cell epitopes of Toxoplasma gondii microneme
16 (TgMIC16) followed by epitopes display on the yeast of Saccharomyces cerevisiae. B and T cell epitopes of TgMIC16 were
predicted by DNAStar and IEDB, and software of SYFPEITHI and BIMAS, respectively. According to the predicted results,
the antigenic epitope region was expressed with pPCTCONZ2/EBY100 display system. The expression protein was detected by in-
direct immunofluorescence (IFA) and flow cytometry. Results showed that there were potential B/ T cell epitopes in TgMIC16
and concentrated in the aa343-625 region. The epitope region was successfully displayed on the surface of yeast cells, and the
optimal induction time was 24 hours. The study would lay the foundation for the development and efficacy evaluation of the
yeast carrier vaccine in the further research.
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A H R AR I AR b, £ BE A 40 A (R A i
R B % UKD B R T R Y s TR R
(Microneme protein, MIC) & B e Bt m & 4, 18
Hu AN A 3 20 0 1) R Sl s 4 L 1R R
Fik o W BRI BEE AR . LA TgMICH,
TgMIC3, TgMIC4 1 TgMIC6 1 M fit % $1 & )
DNA £ Hf  H 41 B0y P8 1 B A GBS 45 1 %5
JERY I 2 T BB K — R AR S M A 9 A R £
&L AEDT P BB G 2% b i AR (L RE FR AL
FR A S e A E IR B /N B AR T B ATIAR Sy 5 0B
HU S TR S A TR U 1. TgMICL6 J2& 35 4F
B I — G B s DL AR A i 3k e et iy AR A
TR P R WA

7 3 5 3 11 82 T 3B K AR 0 e PR T g Y 1)
o WAT U L WA B AR BB DTS AE F
T RIEE 2R Y DB, B % O AR 18 SR 9K B g2 s TR BE 3
PRI B TE DT PR 35 19 B 36 B 50 vh B R4 1 N
FHRGSR . H A B AR 1 AE O U g T
Bij R LRI . A BIF 5 B T R R TH R R R G
& TgMIC16 (¥ B/T 4 fg it J5t 2 07 I %1% 2 g X i
BB 3A L ) 422 H 922 2 6 R g =X 4 i ASC G Tl =% B
ZINRE DX HE U R0k, O T — 2 I R A Y
W L2 o7 B00F e B8 7 HE Al

1 MRERE

L1 RS E Rk B R R B pCTCONZ Fi i
WG B #k EBY100[ MATa GAL1-AGA1::URA3
ura3-52 trpl leu2Al his3A200 pepd.. HIS2
pro1AL. 6R canl GALJH L £ &b K288 2% B 247
B s KIGAT T (E. colD) J&AZ 4 i TOP10 Hy 48 582
5 % ARAF

1.2 BN BRI D) (NAel/BamHD |
T4 DNA JEHZ A A TaKaRa 23 7] B BRG] &
Joki DNA $2 050 & A Jb ot 2 XA BRA A5
FITC #ric EHi % 1gG (H+ L)W [ Jb st 2 2 4
FHEAT IR 22 7] IR TeMIC16 2 4t iy A8 52 56 = il
o
1.3 B/T 4R m I DNAStar
IEDB ( http://tools. iedb. org/bcell/) il M| Tg-
MIC16 ) B 40 ffd fe i 22 457 » F) F| BIMAS Chttps://
www-bimas. cit. nih. gov) #1 SYFPEITHIChttp.//
www. syfpeithi. de/bin/MHCServer. dll/EpitopeP-
rediction. htm) W T 240 M40 5 R AL .

1.4 TgMICI6 HL 5 £ AL X ) PCR §7 1 LT )

¥ & f pET28a-TgMIC16 Jy # #77, P1. 5'-
CCCGCTAGCCGTTTCTGTCCC-3" f1 P2. 5'-
CCCGGATCCGCTTTCTTCGCA-3' K 8] ¥y i 17
PCR " 34, HrY b B ly 855bp, NRIZA 43K Nhel
1 BamHI R Y17 55 .
1.5 [EEhERA A pCTCON2-TgMICI6T iy #4 2
H a4k iy PCR 7™ 9 F e BF 22 5K 2 i& pCTCONZ
5y M PEAT Nhel/BamHI Y], F 16 ‘Ci#4 1.5 h
Ja e fk TOPL0 B2 A5 40 A . i 39 BH 1 o B i 44 K
pCTCON2-TgMIC16T,
1.6 WEREANAOY S AL R TG IR R 0 F A7 E R 5%
b, BEHCEBY 100 Bup& ¥% T 3 mL YPD ¥ {4k 35 5% 5
30 Cit I e B8 1+ 100 (9 L B3 R0 T 10 mL
B YPD WA .30 CHEFR 2 ODg 24 0.5 247,
WIS R 439 A 2 mL KB 7K .1 mL 1. 1 X TE/Li-
AC YK 13 . 8.0 5 min;300pL 1. 1 X TE/LIAC
HRIUTE . 404 50 pL/ 8 BN BERE IR 85 B4
A2 B4 MM A 5wl pCTCON2-TgMIC16T #i
pCTCON2, 325218 51,30 ‘CHEE 30 min; 445 A
1 mL 40% PEG3350.42 “CK¥#H . #4384 15 min; &
D3 WA 1 mL YPD Wik 32 38,30 CEH 2
h, ¥4 T SD/-Trp i £ -4 . 30 ‘CHiFF 2~3 d.
1.7  [EbkFR WK TgMICI6  HkHR B 1 7%
EBY100/pCTCON2-TgMIC16T 1 EBY100/pCT-
CON2 F 10 mL SDCAA 15 3% % (0. 67% YNB,
0.5% Casein acids Hydrolysate, 2% % %4 $§) & 30
CTHiFR R ODso 4 2 K47 R WK FE # 2 50 mL
SGCAA £33 (0. 67% YNB, 0.5% Casein acids
Hydrolysate,2 %2 ZL ) o, I8 5% B M - ODygo0 4
KO8 AL, T 28 CHRE T2 h, 4l TiERE 12
h.24 h.36 h.48 h W HL 1. 0 mL E . %05 — 80
CRRAAEH .
1.8 [AlEMRIESEOE(IFA) SE  Fi PBS UEik A
;2% BSA37 C Hf[4] 30 min;100pL 1 2 800 F B¢
i TgMIC16 Z40.4 CHEE 2 h; PBS thik )5,
100pL 1 = 200 #i B9 FITC #rid 19 FE 5 1eG (G
TL)LEOEIEE 1 hs 1 mL 78 PBS PE¥ K 2 4,
P BT AR
1.9 g s 40 M Ak I K s O Y A
EBY100/pCTCON2-TgMIC16T 1 EBY100/pCT-
CON2 4 ffl ., F] 3001 PBS &, 300 H i M i &
Jei » BEAT I 2 20 M SRS

2 & B
2.1 B po LA w45 R R IEDB 724k
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A. Prediction of IEDB,B. Prediction of DNAStar

1 IEDB #1 DNAStar Fiill B AR &
Fig. 1 Prediction of B cell epitope using IEDB and DNAStar

2.2 T 4AMIHT R R AL T AR SR AE R
BIMAS #1 SYFPEITHI % TgMIC16 #47 T 40
FAL T, 43 3] 35 BT P 2 T 4 R v A v Y
17 AR RALGR 1,2) Go it A B0 5 230 19 AH
[F] X 3Lt 7 4~ (aal3~21,aa61~69,aa315~323,
aa413 ~ 421, aadl5 ~ 423, aa467 ~ 475, aad85 ~
493) A 4 A4 T A HTIR R AL (aad 13 ~ 421,
aad15~423,aa467 ~475,2a485~493) fF7ET B 41
MIHTIE R AR X I, BT B/ T 40 i Bt st R AL X
AR A OREE TSR D RE X By 5e AL % I8 . Fef] 1k
I aa343~625 JE47 F— PRI EH KL,

2.3 TgMICI6T () PCR ¥ 3 & pCTCON2-Tg-
MIC16T b %458  PCR 44 ¥ 4 100 3R
T R T2 FL TR I A5 B 24 1000 bp 1Y 4547 . 55 L (1)
855 bp 1Y M H A AF (& 2). FIH Nhel/BamHI
EEY) % E pCTCONZ-TgMIC16T, Hi k45 % K W,
F A BRL pCTCON2-TgMICI6 T #y il 2h (/& 2) .
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1:PCR product of TgMIC16T 2.pCTCON2-TgMIC16T digested

with Nhe | and BamH [ M:Trans 5K DNA marker

B 2 TgMICI6T # PCR ¥ 1 & pCTCON2-TgMIC16T
HBI&ER

Fig. 2 Amplification of TgMIC16T and digestion identifi-
cation of pCTCON2-TgMIC16T
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F 1 BIMAS Hillgy T 40 B0 3= L % 2 SYFPEITHI Fl#9 T 40 B 3% i
Tab.1 Prediction of T cell epitope using BIMAS Tab. 2 Prediction of T cell epitope using SYFPEITHI
3 e Start Subsequence
Score ( Estimate of Rank Score
. half time of disasso- Position residue listing
Rank Start Subsequence ot ( lecul
0 > e
an position residue listing cratt ?1‘0 4 H?O ceute 1 61 TTLGGLVAL 27
containing this sub-
2 13 ALSQRNCIL 22
sequence)
1 38 KVYAPVFTC 64. 948 3 413 VLWISGDVL 2z
2 413 VLWISGDVL 60. 556 4 315 DVCPNLWEV 21
3 155 MQMGECQNV 44, 356 5 415 WISGDVLSM 21
4 467 NVLSPLQWI 42.727 6 485 TLTRSELDL 20
- .
5 485 TLTRSELDL 21.362 ; 62 TLGGLVALC 19
6 472 LQWISVTPC 16. 347
8 90 SDLSPPATV 19
7 48 RQFLYEKYT 15. 375
: c
8 211 NSYLYFSWV 15. 182 I 138 IRFPNQASV 1
9 66 LVALCVIFT 14. 022 10 243 DVEDCLVDY 19
10 206 AQALDNSYL 11.913 11 467 NVLSPLQWI 19
11 5 CLCTAMSSA 11. 426 12 566 FVSCGTGCV 19
12 62 TLGGLVALC 11.426 13 55 YTRRRCTTL 18
13 495 MNPSAMCWYV 9.764 14 162 NVYWGKKEL 18
14 13 ALSQRNCIL 8.759 _
15 289 GVKGRFREL 18
15 315 DVCPNLWEV 7.874
16 397 ILNPLHACP 18
16 415 WISGDVLSM 7.227
17 476 SVTPCASNV 6. 086 1 o46 SCASSEVSL 18

2.4 TFA %ZE4R NEBRFEIREITHRER 12 7EHH.24~36 h BB R 0 2 e 4k (90
h BB EAT TFA %, 25 R E W, EBY100/pCT- (I 3) . e J » Bl 2 2 305 I 1) 9 228 4 ¢ D 1Y) o J3E 38
CON2-TgMICI6T i 12 h Ja A iURER G DOLE @i .

12 h after incubation 24 h after incubation 36 h after incubation 48 h after incubation

A-D. EBY100/pCTCON2-TgMIC16T under FITC filter from 12 h to 72 h after induced expression
E-H:. EBY100/pCTCON2-TgMIC16T under normal white light from 12 h to72h after induced expression
3 EBY100/pCTCON2-TgMICI6T B IFA £ EH R
Fig.3 Indirect immunofluorescence detection of EBY100/pCTCON2-TgMIC16T
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2.5 Wi e e g R A X g
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k. GiRER EHRRIEG 24 h 136 h 1R
RRE T 12 h fi1 48 h. 5 IFA KeEgs R—3.

3 4t i

P R AL, SOFR B 5 pke g B BT e E R
(antigenic determinant, AD) #§ ¥ Jf 4> 7 ik &
PUFURE S P 1 R ik Ak 2 A L P E B R
FAor 55 R L BT AR SR T 8 2 T A e D A2 AR
B N5 1R SR 2. RALRESR & B H P Al
77 HE AR R 1 i /0 DX PR O T 9 i R A v R 42
e B8 1A B g D M R A 7 2 0 42 A R B D B B S
RAL . B A YA 2 10 5 I o045 R 85080 T v A
W ST, TSR ML R AL T 97 S8 T D o A6 2 o AR
T AL G R AL

2 A 3% T SR s BOR J2 45 A H DNA J 20 £ R
PEAME R E M RIS T MR . 2800 AW
ARERLE T3 T A% A= W B B A% A= W 0 & e i 1
AR P A R 35 T 8 7R e 3 A4 A 3R T RO
PR IAE A B R R T RO &) T — R4
ARAR G R A A SR A LTI
FH T8 v i) 3 ol A 24500 A T DL ) B R
T 235 W AME PR RO IE 5 2 e R 25 60 L g
A RO F T 0 R S M Y R N OB 5 A F 50K T
By TgMICL6 $t i 3 A7 X 8 75 £ B £ 1 3% 1 »
TEA 1 = 20 i ASCRS: 0 35 B L A2 1 N5 2 12
h J5 TP 235, 755 24 h 1036 h R BRCEE T
12 h 172 h, ASBESE A 5 22 H 4 5 3R A7 2% 1
K12 W B9 g S BE A
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