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Bioinformatics analysis of the ROP16 protein of Toxoplasma gondii strain ME49

DANG Tiantian', YIN He', LI Jiaming's TIAN Tingting’ , ZHOU Yue’,ZHAO Zhijun'® (1. General
Hospital of Ningzia Medical University, Yinchuan 750004, China; 2. Ningzia Medical University College of
Laboratory Science ;3. Ningxia Key Laboratory of Pathogenic Microbiology) ™"

Objective Bioinformatics methods were applied to analyse the physicochemical properties and structural
features of the ROP16 protein of Toxoplasma gondii strain ME49 (ME49-ROP16) and to predict its potential B and T
cell antigenic epitopes and its intercalating proteins, so as to provide a theoretical basis for the research of Toxoplasma
gondii vaccine. Methods Log in NCBI data base to search and download the amino acid sequence of ME49-ROP16.
Hydrophilicity, flexibility, surface accessibilityand B-folding of the ROP16 protein were predicted by using ProScale;
SignalP-4. 1 was used to predict the signal peptide of ROP16 proteiny TMHMM-2. 0 was used to predict the
transmembrane structure of ROP16 protein; SOMPA and Phyre2 were used to predict the secondary and tertiary structure
of ROP16 protein; The phosphorylation site, N-glycosylation site and O-glycosylation site of ROP16 protein were
predicted by Netphos3. 1. NetNGlycl. 0 and YinOYang-1. 2; The antigenic determinant clusters of ROP16 protein were
predicted using Predicting Antigenic Peptides;the dominant B-cell epitopes of ROP16 protein were predicted using IEDB;
the dominant T-cell epitopes of ROP16 protein were predicted using SYFPEITHI; and proteins interacting with it were
analysed using STRING prediction software.  Results ME49-ROP16 protein consists of 707 amino acids with the
molecular formula Cyy5s Hyzs0 Nygs O1033 So1 and a relative molecular mass of 76. 216 31X 10°,its theoretical isoelectric point
is 8. 97 and its instability coefficient is 59. 30 . making it an unstable protein. Its lipid solubility index is 79. 25, with a total

average hydrophilicity of -0. 320, indicating that it is a hydrophilic protein. Inthesecondarystructure, a-helix accountedfor
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35. 64 %, extendedchainaccountedfor 10. 75% , B-turnsaccountedfor 5. 94% , randomcurlingaccountedfor 47. 67%. The

protein contains 83 amino acid phosphorylation sites, 14 N-glycosylation sites and no O-glycosylation sites. Its average

antigenic propensity index was 1. 0340, with a total of 25 antigenic determinant cluster regions, 7 B-cell-dominant

epitopes, 14 CTL-cell-dominant epitopes,14 Th-cell-dominant epitopes,and reciprocal proteins with ACC1, ACC2, PKG,

and ROP18.

Conclusion Bioinformatics analysis showed that ME49-ROP16 protein is an unstable hydrophilic protein,

which contains multiple B and T cell dominant epitopes and interacts with ACC1, ACC2,PKG and ROP18,which lays the

foundation for the development of T'. gondii vaccine targeting this protein.

QOGO N Toxoplasma gondii ;s ROP16 protein; bioinformatics; immunogenicity
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rhoptry protein ROP16 [Toxoplasma gondii ME49]
NCBI Reference Sequence: XP_002365373.1
GenPept

>XP_002365373. 1 rhoptry protein ROP16 [Toxoplasma gondii ME49]
MKVTTKGLAFALALLFCTRCATARYMSFEEAQKASEAAKRQIATLPSPDSTLSNPGSKHRNRGGSPAAGQ
PSQSTLQPEQAAAEVGLGAGGSTQGQGRTGGSAGAREERRSPSPQSAYPATSSASLRGYQTQLSPSHLPP
RSSGPGGWFPTES IFTPWSSPPQPLTQRKPSLSGVVVTEFQEPQEQYGAASSLASSPKRYVSGASSSALS
GKAVPTPASLGQENPLFPVQSATLDSGIQSPAQERRGSPQRQIAMSTENPADSGASQLASSVSSYVAVQT
PHVKRSERIRRVRLSEEGLEEVQQLKAAAAQLLVAVPDYEAMRAVLQEAVLSEQRVATRKRKRKQPPGAV
ESAVDEVFPPNERVMMINANGVPIALYNRGHLGSGHFGAVIKASLDDGTLYAAKVPYSQIVPNADATSAE
LEAEISSARAELVKTIRQELDVRDKLVAKGLTLTETAEQYGLPLCQMTLTLPENKATVVRRGSRLVVVSK
EVMLLPLIDGSPSNSLVQSQPPFLFQRAVAREAI IALAKLHELGFAHGDVKLNNMMIDVHGFGHMLDMGS
VRPVDSCVSEEDKYYLRLWAPELAKSQHTSQQTCLKRGALDVWALGLAIFEFVCFNRLPYSLSNLPSSLW
SRVEHLSRLRLSDFSAKDCNESDPAVMGIVAQFLNPNPEERPELPKFVSSYTFFRQAPGVTSHLTRIPTT
ELSSHRM

Identical Proteins  Graphics

B 1 ME49-ROP16 EEHH K EEF

Fig. 1 Amino acid sequence of ME49-ROP16 protein
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Sequence length : 77
SOPMA :
Alpha helix (Hh) : 252 is 35.64%
310 helix (Gg) : @ is ©.e0%
Pi helix (D) 2 @ is ©.00%
Beta bridge (Bb) : © is ©.e8%
Extended strand (Ee) : 76 is 10.75%
Beta turn (@r9) 8 42 is  5.94%
Bend region (Ss) : @ is ©.e0%
Random coil (Cc) : 337 is 47.67%
Ambiguous states (?) : © is ©.e8%
Other states : @ is e.00%
0 100 200 300 400 500 600 700
Helix
Sheet
Tum
{ Coil
| |
\ A
\/"\\,jw ¥ 4 ‘[V.A“'[\’\"l i Wi
i j “ A N
| ‘ *J W v Vo VA
0 100 200 300 400 500 600 700
Parameters :
Window width : 17
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Fig.2 Secondary structure prediction of ME49-ROP16 protein
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accessibility (C) and B-folding (D) of ME49-ROP16 protein
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Fig. 4 Predicted tertiary structure of ME49-ROP16 protein

NetPhos 3.1at predicted phosphorylation sites in .ME49-ROP16
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Fig. 5 Prediction of ME49-ROP16 phosphorylation site (A),
N-glycosylation site (B) and O-glycosylation site (C)
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Notes: The X-axis of the B-plot is the first 70 amino acid residues
of the ROP16 protein sequence,the Y-axis is the score (score). The C-
value indicates the score of the shear site and is marked in purple;the S-
value is the score of the signal peptide and is shown in green; the Y-
value is the combined score value based on the S-value and C-value and
is shown in blue.

Fig. 6 Prediction of ME49-ROP16 protein transmembrane
structure (A) and signal peptide (B)
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Fig. 7 Antigenic determinant cluster prediction
of ME49-ROP16 protein
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Fig. 8 Prediction of B cell dominant epitopes

% 1 ME49-ROP16 E & B 4 i 5k i F il
Table 1 B-cell epitope prediction

FE fuE il KB (bp)
Order Location Sequence Length
1 408-432  SQIVPNADATSAELEAEISSARAEL 25
2 438-464 QELDVRDKLVAKGLTLTETAEQYGLPL 27
3 564-573  VDSCVSEEDK 10
4 586-598  SQHTSQQTCLKRG 13
5 619-627  PYSLSNLPS 9
6 633-654  VEHLSRLRLSDFSAKDCNESDP 22
7 683-704  FFRQAPGVTSHLTRIPTTELSS 22

) I 7E 2R 85 4F SYFPEITHI, ¥ #2537 3£ [ HLA-
A %0201 T ME49-ROP16 25 F i) CTL 40 i )7 %
B, e A BE S 9 A & BRI AT 43 B (I € I {H
23) 5 P25 B B HLA-DRBI1 * 0401 Tl ME49-
ROP16 # H MY Th 4 MO0 R A7 2 K EE R 15 A&
FEMR (BOE BH ly 26) . R VaxiJen2. 0 WAk HAT 5
PE AR B E 7 A4S CTL 4RI A F AL (% 2),7
A Th AMIAE R AL GR 3D,

% 2 ME49-ROP16 & H R CTL 4 i R i Huiml

Table 2 Prediction of ROP16 protein CTL cell epitopes
75 I K gl i
Order Initial point Sequence Score

1 308 AAAQLLVAV 26
2 470 TLPENKATV 26
3 125 SLRGYQTQL 25
4 445 KLVAKGLTL 25
5 575 YLRLWAPEL 25
6 599 ALDVWALGL 24
7 461 GLPLCQMTL 23

8 ME49-ROP16 ZEAHEEER

MAHTEL B STRING #iill 5 ME49-ROP16 75
HEEEMAA ACC1.ACCL.PKG & ROP18 & 11 (A
9,

% 3 ME49-ROP16 E B Th 40 fg 3= i FH

Table 3 Prediction of ROP16 protein Th cell epitopes
Ji 1 51 S8
Order Initial point Sequence Score
1 184 QEQYGAASSLASSPK 28
2 173 SGVVVTEFQEPQEQY 26
3 198 KRYVSGASSSALSGK 26
4 319 YEAMRAVLQEAVLSE 26
5 327 QEAVLSEQRVATRKR 26
6 654 PAVMGIVAQFLNPNP 26
7 691 TSHLTRIPTTELSSH 26

TGME49_056060

B 9 ME49-ROP16 EEMEMEEATN
Fig. 9 Interacting protein prediction of ROP16 protein
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