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(5 E] B#: WS ERBALEN 20 (Trx20) #EA7FR Kl . PR H & F0E 40 M E A7 5 Hr
H S B ORI AR A S 0 Jrek s SRR W B A OGNl B PR X Trx20 84 11 AT A 045 B
2N, BOTHRRE SR MRS AT B BYT R R A ek R EE, R R (IR AN Rk M alifh . e
E ST U0 Zh W UEAT BRI A, R I e e W BRI 48 (ELISA) kI 2 50 BE B AR 20 H . Western
blotting i 5 i T 74 1Y 45 5 P A R0 DL R 58 8 I RAR KRR 00, R 2k (TFA) J)
MrEER WA MEN . G558 EWERFM, Trx20EHE RS EkEER, TN
CorroHusN3ysO416S00, & A 424 AR, T ARXT 73 BT & 24 47 700, IS4 s 8. 55; Hilllix ik
HAFTE 1L ME SRk, BEBEX, &FH 1148 “Thioredoxin like Superfamily” AY&5H# 8L, I 3518
FRACAL AL 1A N-BERAL A fOF0 17 PR TE 7 —RA T h o SR8 A B R BB 41. 51 %, T
U 5 il 39. 86 %5 AR S AL 4 TR pET-28a-Trx20 Al pGEX-4T-1-Trx20, ST Al vk 20 & 1
ek maife; mIhil & L2 Pk, MmEis 1 64000, HXF Trx20 & (A HA SRR ; ¥
Y M E 7, Trx20 288 AR AR BT )0z 0 A o S5 Wb 58 H Trx20 8 2 —Fh & A B 1k /b
FEACAE ML 2 RN AU B T A A B, L s 6 T HO PR RS 4 0 TR B I
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Expression purification, antibody preparation, and subcellular
localization analysis of Toxoplasma gondii thioredoxin 20
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ABSTRACT Obijective: To express, purify, prepare antibodies, and analyze the subcellular localization of
Toxoplasma gondii thioredoxin 20(Trx20), and to provide the reference for the development of Toxoplasma
gondii vaccine. Methods:Bioinformatics-related websites and software were used to perform bioinformatics
analysis of the Trx20 protein; specific primers were designed to amplify the target fragment and construct

the prokaryotic expression vector; the protein was expressed in vitro and purified; experimental animals
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were immunized to prepare antibodies; enzyme-linked immunosorbent assay (ELISA) method was used to
detect the titer of the polyclonal antibodies; Western blotting method was used to verify the specificity and
sensitivity of the antibodies and to determine the natural expression of the protein; immunofluorescence
assay (IFA) was used to analyze the subcellular localization of the protein. Results: The bioinformatics
analysis results showed that Trx20 protein was a relatively stable hydrophilic protein with a molecular
formula of C,7,Hyu15N5450616S,0, containing 424 amino acids, a predicted relative molecular mass of
47 700, and a theoretical isoelectric point of 8. 55; it was predicted that the protein had one signal peptide,
no transmembrane region, contained one domain named “Thioredoxin like Superfamily”, and had
35 phosphorylation sites, one N-glycosylation site, and 17 antigenic determinants; in the secondary structure,
alpha-helices accounted for 41. 51% of the total amino acids, and random coils accounted for 39. 86% ; the
recombinant plasmids pET-28a-Trx20 and pGEX-4T-1-Trx20 were successfully constructed, and the
soluble recombinant protein was expressed and purified; polyclonal antibodies were successfully prepared
with a titer as high as 1: 64 000, and they specifically recognized the endogenous Trx20 protein in
Toxoplasma gondii; the subcellular localization results showed that Trx20 protein was widely distributed in
the cytoplasm of the parasite. Conclusion: Toxoplasma gondii Trx20 protein is a secretory protein

containing phosphorylation/glycosylation modification sites and a thioredoxin domain, and it is localized in

the cytoplasm of the parasite.
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NI = (Toxoplasma gondii) J& T[T )E
qu, JE A L A N A A R R s, B
A AT A B R YT, TR R 2 B sh W A A% A
JiL, R 2 A Y DG BEEE T AT LAk R T R SR AL
i, DA B P s A B g L BB R e
FANMLIG 2 s e R AL N, B IR 3 W A 92 S
MR B, AL A B 5 LSRR S e T ik 4
JHLFN B 4k L 200 0 s 07 8 L R B N RE
g Pt MRy, (H JC LG bR A 2N A £ 22 5 RH 1k
UG L AE AR N B, BB
SRR AN AT N IS B B0, % 3 0l 18 K el
AT B K 2R AR R o I R bR e v B
A il i A WE B ST AR R BEATIR T, B SR A WG YT
2SI HORA R, ARSI R ACA B .
WAk, R F R i 28 25 W ) 3 25 B HOAS B
W T B I 928 T SR AT R A e JE B

5% R A B 1 20 (thioredoxin 20, Trx20)
Je— P TE AW IR IZAFTE L AR 43 B RN
A REA R, 156 A& & Ak 5
(thioredoxin reductase, TrxR) UL IfIEE — 4%
H iR % i (nicotinamide adenine dinucleotide phosphate,
NADPH) 41 pi @i ik 8 A (thioredoxin, Trx) #
g7, Trx VBN —Fhbr A AL EE, 764 Y IR ACh A AL
N h R FEE AR, A 2 5 A P AR

Toxoplasma gondii; Thioredoxin 20;

Subcellular localization; Protein purification;

HEAFYTE . DNA G . 208 0 T8 45 f e f i
g e S e/ BU N NI N 1 B 1 BURA S 7 L DS K o
e AR M Wl = B B Trx20 (TGME49_209950)
() BR AR G 2% [ 45 A0 FIAE i 07 05 S A5 Bl i R
BRAIR HMEN, 24ifb)5 e s sh ¥ LU
R T N NN R IR O E NN -4 Bii i A
oM E AL 53 BT, R B U I Y OF B R AR
HE

1 HBEHE

1.1 £BsH. FLE . BR.ZZ2XANFNE
20 F 6 JE % B W EPE /N B, Rl B M R R R AR S
Wyt SCR S TIES . SYXK
[11]2019-0007, =46 3 ¥y 4k B 45 & 3 ¥ 18 BE 22 4
W P MU RH PR FE - H 8 FH AR R 27 R i 253
PR, AN B R A T A S AR AR IR A
Vero 4}l . Ji 4% 3R 3k # 4k pET-28a fil pGEX-4T-1
o7 FH B M R B OR 2 S A ) 2 SR I AR . KB AT
W DHS5a Ml BL21 W [ bR T AW A BR 2~ 7 .
PCR 4" 38 g . B %% 5 m) & . B A% 2 9 DI il
BamH I . Not1 DL ) TAEERHN A E HEEY
AR (dbmt) ARAF, ol &l 3 KRR E
R (dest) ARRAR, Bokif&BOLH & [ 4
TAYWTR (B BROARAR, 5N EE-B-D-#
fRAEFUBEAE (isopropyl B-D-1-thiogalactopyranoside,
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IPTG) . % BB A HRP R —Hi Wl AL st R E
AVBHEARAE, IR (O~ ZeEREa ik
HARREVHARAGRAFR . HIR CO IR A 3
&l NUAIRE 24 F , PCR X 1 3¢ [{ BIO-RAD 2
A, R A AR RSO BT R 2 A R A R
o, G FUHE R R I 3RS IR i (AR B A
NEI
1.2 Trx20& G 8 £ %13 85 54

TE S R G (ToxoDB #t# ) (htips://
toxodb. org/toxo/app H i & Trx20), T #k H & It
W27, 8t 8 s AR B O & (ProtParam
B AF ) (http://web. expasy. org/protparam) 43 ¥t
Trx20 & FH Y FRACPE BT . K PR A 5 43 5
o & 5T g A I ) s (Self-Optimized Prediction
Method with Alignment, SOPMA) (https://npsa-
prabi. ibcp. fr/cgi-bin/npsa_automat. pl page=/
NPSA/npsa_server. html 1 SWISS-MODEL ¥ ¥}
https: //swissmodel. expasy. org) M Trx20 & H
B M = sty ol ok B A BB R A A AR
T 9 B %% (NetPhos-3. 1 ™35 )  (https://services.
healthtech. dtu. dk/services/NetPhos-3.1) 43 #7
Trx20 2 F1 By 85 B2 A6 7 10 5 38 3 A 1 500 R A0 07
TR 35 (NetNGlyce-1. 0 3 ) (https://services.
healthtech. dtu. dk/services/NetNGlyc-1.0) Fl
YinOYang-1.2 B 3} (https://services. healthtech.

dtu. dk/services/YinOYang-1. 2) 43 #7 Trx20 2 H ¥
N-HH AL A7 50 A O- 4 He Ak A7 5 A HIE 5 ik 13
W5 (SingalP-4.1 B 35 ) (https://services.
healthtech. dtu. dk/services/SignalP-4.1) i
Trx20 & F W AE 5 ks A 25 R X700 kg
(TMHMM-2. 0¥t ) (https://services. healthtech.
dtu. dk/services/ TMHMM-2. 0) il Trx20 £ 1
PO X @ o bt Motk E FE WO Kk
(Immunomedicine Group M%) (http://imed. med.
ucm. es/Tools/antigenipl) 43 #7 Trx20 & H ) Pt i
TRE R 5 R 25 A8 B0 ) 55 (Conserved domain
Search W ¥4 ) (https://www. ncbi. nlm. nih. gov/
Structure/cdd/wrpsb. cgi) il Trx20 85 H A 45 ¥4 35k
1.3 ERNARBR I HERA AR H

& H TRIzol J5 ¥ th 5 JE M RH & ¥k o 42 i
RNA, Jf 4% 3 % s ol ) & 09 O i o H 3 5% o
¢cDNA, 7E 5 I B 245 PE ToxoDB T #% Trx20 %&
SR FEA, 35 Premier 5. 0 84, #RE44K pET-
28a Ml pGEX-4T-1 1 5 [ o7 it i 45 33 1) il D) o7 1
AT I, EHRIKEAEM G YR ILEL,
S E A TAEY) TR (R B A BRA R AT I
PLcDNA AR 1T PCRY Y, ¥ PCRY 3G Wy i8
i 0. 7% BEEHEEE L FL Uk (fHJE 100 V., 30 min) #E47
Z K, DUBIE PCR &7 AT 801k L 288 7 K
NSRS, e S 2 TR R A G AR AR .

1 Trx20 REREFIWFF
Tab.1 Primer sequences for prokaryotic expression of Trx20

Primer

Sequence(5'—3")

Product length(bp)

Tra20(BamH 1 )-F
Trx20(Not 1 )-R

AAGGATCCATGGCGCCTCTGCGTGTGT
TTGCGGCCGCCAGTTCGTCCTTCTTGTC

1200

1.4 Trx20 &R R EHAEHE

R e el i i ) & 2l Ak PCR ™ W ), 43 il
F BamH 1 F1 Noz 1 FR il A U1 Bg X H 09 R Bt
Trx20 & 5 8K pET-28a Fl pGEX-4T-1 i 17 X i
U, BV aaidb)s, 7 T4 DNAERZEER T
43 9 A4 7 B 4 5Ok pET-28a-Trx20 fil pGEX-4T-1-
Trx20, K 3% 4 7= P 5% 4k & DHSa BRZ S 40,
37 CHi 3% 12 hJ5 R UL TR V% #E 41 PCR W) 25 fifi i
2 BB 1 o e Kz #E 4T BamH 1 F Not 1 SUEG]
BOUE, 2 DR AR MEGE I A VKA I, SR 2 SR T HLG
W X 2ty B AR S R 2, R R 2 R R A AR T
AT (R B A BRA w4705 5047

1.5 Trx20E A% G e ki shibfe

W 22 W IE B Y E4H JBORE pET-28a-Trx20
pGEX-4T-1-Trx20 ¥ £ 2 BL21 (DE3) ik&=Z
AU, 37 Cib G FE . W H BRBCERATE ¥% n A
& &R WA (ampicillin, Amp) = K H X
(kanamycin, Kana) $TPE MW A& LB, 37 C.
200 r-min "FERFE IR, HEFR 12 h 2 W UM
R . B SE B 1T pET-28a-Trx20 il pGEX-4T-1-
Trx20 2 F1 BBy /N5 206 . W 10 pll B4 W F#%
1: 100 Eb 5K B 3 42 A 2 Amp B8 Kana $it P 1K
LB, 37°C, 200 r-min '# & B BOLE (A) H
ik #) 0.6~0.8HF, A Z k0.1 mmol-L !



1598 TR 224 (BE 2 i)

¥(51% o6 2025411 A

IPTG, FHKHEIE S0 B M ERFE, &2 46§ %
ST S 22 °C L 12 h R 16°C . 16 h 4k 4E %
7%, [RBEEAIIPTG X A, 5.0 B bt
VE, UK AR, SRRERIBESEW .
FeW . B LIEMESUE, #17 SDS-PAGE
HL DK o a3t AR Tl 8 1 75 3 45 4 19 SDS-PAGE
I3, MRS B Y 25l KD, i HUE B R GA & e Ky
Z Ak 4T )5 22 pET-28a-Trx20 Fl pGEX-4T-1-Trx20
BE WK EE SRS R LR e iR
J3E B ] R B R 0F AR TR DL E , HE T 30 mL
11#% Binding buffer tf, I A 300 pL %5 B il A1 60 pL
PRS0 R, vk EERE 30 min 5 A RERE, 4°C.
12 000 remin ' &> 10 min W B . K bW 4>
7 5 i & Ni-Agarose Resin (pET-28a-Trx20 4fift)
gy, Sepharose 4B (pGEX-4T-1-Trx204 1k) % 7,
KA W BEDE W (pET-28a-Trx20 4lifk) 8l i i
RIS BEH K (pGEX-4T-1-Trx20 4lifk ) #EAT ¥,
Wi vk B 40 43 OF 3l i SDS-PAGE Hy, ik K I 58 fid
RO B H R AR B — 2P E T W4
W2 26 R B 5 e 2 01 F — 80 CHR A& . Ml
N Trx20 Al A 2 10 e e IR v R g o), e R
H Western blotting ¥ X 4l fb J5 19 Trx20 & H ¥ 17
WE L 3Ll pET-28a-Trx20 Al pGEX-4T-1-Trx20
ai AL = ARy, T GST sibt His R %5 R 5
BEHTIAAE Ry —4T (1:3000), PLHRPARIC LS
B IgG Hiik o — 41 (1:3000), L ECL W RS
B, 78 H & RN B — Y B0 R S
Folr, HICARFR Rk SRl sidealy . R P aifb sk
Rbf . Rt
1.6 Trx20 % 5t &3R4 F & Fo S04 R

F H 44k 1 pET-28a-Trx20 T 4 8 (1 Jf e 5% /)N
Flo K 20 H 6 J5 % SPF 2 1 B B /N BB HIL 20 Sk
420, B 5 HU/NR G SBERT R AR g /N BRI i
PR B X B 2 1 BT A AR R A LA R )
J5, RAE T Z SR T i 7 SO0 A U R g
100 pg HEH BT ; B2 m 1k, LpEaRk. &
U Al ] o TR A R, TR 3 Uiy e f ] o I
RGEAFH 5 4 4R BPELEH G 1R R # bk i A
W R WL, I 4% BB IS IR A RE W B %2 (enzyme-
linked immunosorbent assay, ELISA) i 45 i 17
SR . LIS PR pGEX-4T-1-Trx20 8 HEH
98 BT, G % T AT I E R BA M e IR e
1: 64 000~1 : 500 A [m) £ LU AR BE , B> A o i B

3MEEAL, FETEES AL, T450 nm K
N E AE L DAL R BE A B A AR, A(450) 18
RN bR s i 2, LUADE BUIRRL MY . AT
RN BT 12 64 000 J5 4k 22 17 5% 1 )8 P47 R Bk
S, MAE37 CicE 2 h)m 3500 remin &0 10 min,
W 4R 1L T B T — 80 CIRAF .
1.7 Trx20 3 £ BEHRAEZBEREFHER

FIH Western blotting 26 il 4t 44 72 8528 A 55
Mo REUER D . 21k 1 pGEX-4T-1-Trx20 il
B EA MR EZ vh i (phosphate buffered saline,
PBS) #4786 M R, 40wl & 90, 180, 360,
720 Fi1 1 440 ng 54 FHE & #E4T SDS-PAGE HL K JIf
BERE . BEENJSIE A LI - 3 000 F BEAY Trx20 S /I
FUPL I 3 7 0 — 31, HRPARE I 250 R 1gG P ik
(1:3000) fER =P iTE ShERECRE.
i A 3 L SR, E BEAE R AR T BRI
HESHEMEND LR, AR (limit of
detection, LOD), PAILPFMHTAm REE . 555
PEREI . T[] —BeBERE 43 B A IPTG %5 2 5 1
VRN R 5 R, TR AR D A BT A5 1T AR o —
P, HRPHRIC I EHT B 1gG Uik /E b —ht, fEM
AR X 43 0T g A BB — T T AT, EL TR R
TCARR 45l R 244 AR R A A
1.8 Trx20 24k AR AR KX BIE

WO A SR A, TRAMRIC A A T0Y~
8076 B, OB A VR AF 1Y 5 I HU T 37 “Cok i i
BN, AR, AR AR R i SO R
BPUCE B3, 25 pm 8 2% 1 08 K5 i A PBS 2%
M, 2 500 remin 'ESG 10 min 5, PR 2 K LAl
b5 0% d o FE gl b R o AT R R
(phenylmethanesulfonyl fluoride, PMSF) J& 7 i
fE, 4°C. 10 000 r-min &0 10 min Y& 5 L35,
A FREGE M A WS FAE, SR Western blotting
Kl Trx20 78 5 9% BRI A KR FIB R 0L . L84
K H Trx20 2 o B o i i 7 —Ht (12 1000),
I o B 2 SR A A i BRI Y& A —$t (1 ¢ 1000) ;
Z P HRP FRid th EHt B IgG Hitdk (1 : 3000),
1.9 moOB % B R R ¥,
immunofluorescence assay, IFA) 2 # Trx20 & 4k &
I 49 fie, 2 A4S

IFA 7543 Bt Trx20 78 5 T8 23 58 - N 19 37 40 it
EAL, RS AV ZRIPEER & . 0.1% Triton X-
100 3% 4k K& 320 BSA EH M5, 435 L Trx20 £ 5 &

(indirect
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gk (SEH4H, 1:100) FHA G R (BT
fE L 1:100) AEN—HTdE4T0E E , FEJS Alexa Fluor 488
Frad th 2 Bt W 1gG (1 :500) — 4 ke %6 & N,
DAPISE Qe itz , & e T 20 BB T Mg
643 A LA B 1A SR N A6

2 #F R

2.1 Trx20& G LMz ZIH

2.1.1 Trx20EHAMIALER £ ProtParam 4% {F
T, Trx20 8 H 2R S8 4244, HhRE
AR . SRR A TR, BEmR .
Fii T R R K5I (£ 2) 5 TS AR X 43 7 o ol
47 700, FRIESEHE N M 855, MERMEE M Hh e
A 54N mmEESER (RAEAMRMAER), 591
SR ME R LR O @M ) . Trx204> TR N
CoroHaoNosOa6Saos 24 Trx20 2 1119 N 3 S F B 42
R, 3288 1T W L 2 0 I 221 200 Jf o 1) 2 3 1 A
30 h, FERERET RGN 20 h, WAE KB T
FREFWIFE 10 DL B S50 R : Trx20 EHHA
B EN, HEEMTE26.62; IREMREE
(Bi7K) ik 82.87, B ER T H AT 55 4F i Tif #4
P ZE A B EKMEN —0.320, EFHME
X R KM, IR (R R B K P, B IR T IA R Trx20
A R

2.1.2 Trx20FE A W2 BIZ454 38 32 SOPMA #&
B Trx20 8 B R4, 7176 MR IE
BT o BEBESEHE , o SRR 4151 %0 674
IR IENIFY B T HEAREE, R IR 15. 80%
WAk, 12AEERBIES ST 3HMWIER, St

Hl

50 100 150 200 250 300

R2 Trx20BHEERAMR
Tab.2 Amino acid compositions of Trx20 protein (/%)

Amino acid Content
Alanine 7.1
Arginine 2.8
Asparagine 2.4
Aspartic acid 6.6
Cysteine 1.9
Glutamine 2.8
Glutamic acid 6.1
Glycine 4.2
Histidine 1.9
Tryptophan 3.1
Leucine 9.9
Isoleucine 11.1
Lysine 2.8
Methionine 7.1
Phenylalanine 6.4
Proline 6.8
Threonine 5.2
Tyrosine 0.7
Serine 2.4
Valine 8.7

Pt i

IKE) 2,83 %05 T JC KN 3 il A B A4 v i B ] e
A 169N E AR, A EERN 39.86%, HIE
WYTRE A (K 1A) . SWISS-MODEL 7 £k #
W Trx20 8 [ = %458 (B 1B), 3T 8k
AOAO86LUY3. 1. A # B, 4 Bk AL &Y it & 4 11
(global model quality estimate, GMQE) {H} 0. 85,
EARE N 100% .

350 400

Helix
Sheet

50 100

A': Prediction of secondary structure of Trx20 protein; B: Prediction of tertiary structure of Trx20 protein.
B 1 Trx207EHBY 90N =2 850 T 45 37

Fig. 1 Prediction results of secondary structure and tertiary structure of Trx20 protein
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2.1.3 Trx20 B EK Bk A HEL T H
Expasy #iill Trx20 2 [ 19 3£ K M FIB K PE, 258 0
B 2. i B DL ) S TR A B O R AL AR, Y
SPBCR AR, Hoh e AR E KM, AE AR

SEIKME . B 16 0 1 A S T i ik 2k B HE e Y
IKPEVEAE , 3K 2. 7445 1055 412 0 0 4% 2 ok e i
BE 00 2B R AR Y SR K MR, B A — 3. 433,
FHZE R KE .

Score

- Hydropath./Kyte & Doolittle

50 100 150

200 250 300 350 400

Position

B2 Trx208 8RR/ BAKEREREEL
Fig. 2 Linear weight changes of hydrophilicity/hydrophobicity of Trx20 protein

2.1.4  Trx20 8 R BEIR A0 SRS AL O 5 A
FHAE 28 3K F NetPhos-3. 1 #i ] Trx20 & 1 % R 1k
s, @RER: ZARBRNSH 3B, HE
TR W W2 A7 w16 1, T 2 R i 1R Ak 67 A5 2 1
(F3A) 5 FIH 2 8K NetNGlyce-1. 0 #il i Trx20
FEEHILA 1IN S (B3B); 7EL KA
YinOYang-1. 2 7t il Trx20 & 1 JC O- 4 3 £k 07 1
(K30).

2.1.5 Trx20EHAMEREXAES K 2 TMHMM-
2. 0¥ 0, Trx20 EH & A 1 ME 5k (1~26 aa) ,
TSR 5 N I 76 R 4 L 5T — I g 2% 4 0. 698 985
ZEANESEN (KAA), TELH T SignalP-4. 1
43 1 Trx20 25 H W15 5 IR )T 91 45 2 WK 4B, D=
0.850, D-cutoff=0.450, % % [1Ji 1~23 aa i &
SR IP A R — B a5 5 51, YUl s T4 23 A
24P B RR Z ), R o WL .

2.1.6  Trx20 2 H BP0 E B AE LA
Immunomedicine Group il i Trx20 & 1 #Y $t it #
FEFE, RBBURRMAFL (K5). Trx208E A
7P ok g i, bt st m #8850k 1. 042 3, 3R
MZ R A B R R R, J& — R e i i
{(Z37% e i

2.1.7 Trx20E H 455 CDD il Trx20 &
FZ5 Mk, AP as R R ZEH T 38~138 & %

R4 114 & “Thioredoxin like Superfamily” Ay 4%
P s, AH G B BT G A A -CXXC-"
F AT AR SR T B, O M7 S Y e B T
A A A Y R el B0 AR 1 T Y AR AR R IR A
DL AP At 2 1 5T S 52 MUK 9 A 48 Ak i 0 . 3R 5
BB Trx M A H 5 A AR R DI B8, JF S S5 HUER N A
KA 2. VIR 6.
2.2 BMARYy¥AFTEREME

B HE H Trx20 H A 3B, B ik 45 R
/R T 1200 bp &b AT UL B — 35 M7 254, 5 U R/
A (B 7A) o X H 4 i k7 pET-28a-Trx20 Fl
pGEX-4T-1-Trx20 73 %l i 47 X U) % ik, H Uk
SR TR 4390 F 5 369 F11 200 bp LA K 4 900 bp 1
1200 bp kb £ 1 448 44 (BRI 7BAI7C), Hl
PRI, A A ok pET-28a-Trx20 I
pGEX-4T-1-Trx20,
2.3 FAZFOHERR UL

WP I 09 4 B AL pET-28a-Trx20 F
pGEX-4T-1-Trx20 ¥ £ & BL21 (DE3) EZ &4
fidr, IPTGIE R, WMIIAE B kSl Trx20-
His A1 Trx20-GST HE A HE 1, MX 7> 7 i 294
49 000( &I 8A) #1173 000( &l 8B) ; J& £ 4 Ni-Agarose
Resin @, Sepharose 4B % 1 )2 #7 1 21 46 1k ) 45 55 7%
# M Trx20-His (& 8C) Ml Trx20-GST (K 8D);
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NetPhos 3.1a: predicted phosphorylation sites in XP 018638417.1

T T T X T T Se;lne T
Threonine
] Tyrosine ——
= 1k Threshold — |
o
°
9
=
1=
=
: | |
=}
<=
&
O | ‘ H |
<=
=9
0 L . L L A
0 50 100 150 200 250 300 350 400
Sequence position
A
NetNGlyc 1.0: predicted N-glycosylation sites in XP-018638417.1
Threshold ——
1.00F Potential ——
0.75
0.50
0.25
0
0 50 100 150 200 250 300 350 400
Sequence position
B
YinOYang 1.2: predicted 0-(beta)-GlcNAc sites in Sequence
1.00 T T T T T T T
Threshold _—
0-G1cNAc Potential
0.75 F
0.50 F
0 L T
0 50 100 150 200 250 300 350 400

Sequence position

C

A: Prediction of phosphorylation sites of Trx20;B: Prediction of N-glycosylation sites of Trx20;C: Prediction of O-glycosylation sites of Trx20.
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Fig. 3 Prediction of phosphorylation sites, N-glycosylation sites, and O-glycosylation sites for Trx20
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Fig. 4 Transmembrane regions and signal peptides for Trx20 protein
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Fig. 5 Antigentic determinants of Trx20 protein
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Fig. 6 Domains of Trx20 protein
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A: PCR amplification results of Trx20 gene (M : Marker; Lane 1: Tra20 gene amplification product); B: pET-28a-Trx20 enzymatic

digestion results using BamH | and Noz | restriction enzymes (M: Marker; Lane 1: Enzymatic digestion product) ; C: pGEX-4T-1-Trx20

enzymatic digestion results using EcoR | and Xho | restriction enzymes (M: Marker; Lane 1: Enzymatic digestion product).
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Fig. 7 PCR amplification results of 7rx20 gene and enzymatic digestion verification results of recombinant plasmid
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A':Induced expression of recombinant protein pET-28a-Trx20 (M: Marker; Lane 1—7: Uninduced, whole bacteria at 22 °C, supernatant at
22 °C, pellet at 22 °C, whole bacteria at 16 °C, supernatant at 16 ‘C, pellet at 16 °C); B:Induced expression of recombinant protein
pGEX-4T-1-Trx20 (M: Marker; Lane 1—7: Uninduced, whole bacteria at 22 °C, supernatant at 22 ‘C, pellet at 22 °C, whole bacteria at
16 °C, supernatant at 16 °C, pellet at 16 “C); C: Purification of recombinant protein pET-28a-Trx20 (M: Marker; Lane 1—2: Protein wash
fractions; Lane 3—7: Protein elution fractions with imidazole concentrations of 40, 60, 80, 100 and 250 mmol-L~" respectively);
D: Purification of recombinant protein PGEX-4T-1-Trx20 (M: Marker; Lane 1: protein wash fractions; Lane 2—3: Washing buffer;
Lane 4—8: Elution solution) ; E: Western blotting results of pET-28a-Trx20 recombinant protein (M: Marker; Lane 1: pET-28a-Trx20
protein) ; F: Western blotting results of pGEX-4T-1-Trx20 recombinant protein (M : Marker; Lane 1: pGEX-4T-1-Trx20 protein).
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Fig. 8 Expression, purification, and identification of Trx20 recombinant protein
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Fig. 9 Polyclonal antibody titers for Trx20
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Fig. 10 Electrophoregram of specificities and sensitivities
of polyclonal antibodies detected by Western blotting
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M: Protein marker; Lane 1: Experimental group; Lane 2:

Negative control.
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Fig. 11 Electrophoregram of expression of Trx20
protein in Toxoplasma gondii detected by Western

blotting method
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Fig. 12 Localization of Trx20 protein in Toxoplasma gondii tachyzoites
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