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in silico

Identification of parameters influencing the effectiveness of vaccine antigens for
leishmaniasis was searched in this study. Statistical analyses revealed amino acid composition, expressio
n_level, and localization to exosome were influential parameters. A formula based on the three parameters
discriminated the previously characterized vaccine antigens from the whole proteome. Furthermore, novel an
tigens identified using the formula were as antigenic as the known antigens. These results suggest the in
silico approach developed is useful to identify candidate vaccine antigens for leishmaniasis.

in silico



B X C—19, F—19,
1. WFIERAA S D 5

2010 4EIZEWNTHRAE L7 NEEOE, U
7 F U BERERE DN YL RE LRl S L Ry
bDZ EMBEME—FET D RIELY 7 F
VOREE L TENIOER ST, A4 XITKL
TEHMRFERMERETHDL Y —va~v=
TIETHRIET, 77 PN TG R Z I
THERMNE LN TWZN, R I
LTSN TWET 7 F 2 S H TR 2 H
WERELT 7 F o Tholeloh, VI F v
PR R — MIEZ WG R =K &V 9 F
NEXTCLESTL, Loz s, 21
Fe D IRYUIE R R IZ B W I 2 iR &2 H
WO F U ORBNEETHD, ZNET
DT I FUHIRER CIXBEBFRET A 7
FUVDOHRIC L DA A TV —=0 TR Ekd —
I o723, T4 77 U AERUC IR RUARRS
g EOBEEENIET D130, A7 U —=
TIVTSEMECIER . 5, Bl AT S,

— 5T, 7 AMEREFA L TEEIC
U7 F o EMERE T D FIE (reverse
vaccinology) |LiTHEH Z4EH T\ 5, HfifE
KA [ &k Z 9 Meningococcus B (3#
faZRim & v 87 OHURZER N L < RE kY
7 F TR B RGBTV
o773, Rino Rappuoli HiZ L W gjHTH
J LERERINCT I FURRERIET H 2

ZHRE) UTe, ZAUISAN B IR YRR - B2 7
WRMESRIED X — 7 > b L2 2RI a2
mERAZ THT 2 FETHDL, —FHT, Mk
RN — o =T E e E PN o g
EMELETAHRBIYEICBW TR, V7T
B A D reverse vaccinology DiEMT H 3L~
“(1,\7‘051/\

2. WEOHBY

AR CIE, BN MR 0% & a3t &
DIEPEICBNW T 7 F UHRE LTOR

HAEICHEET 2RI A—F 2 a / Ea—4
ﬁ’éﬁﬁ@ii DWRIETHZEZHE LT, 2D
7oz, T MK HERE 2 A 5 &
HEObHLPUROER LY, T T A -k
DOFEFHFHILLIFEATIZ L D ERR L=, FIE S
2%71/\7 A= BHROFHMEICHESGT D
ZEBFEFET BT, HINEME R AN GRS

\(CEBE/RET )V CTH D Leishmania major~
U ARG T N % ANT, L major 7 v T A
— LD N ENDNT A= o H
R DR EAT 2T,

THETICHIE - KBINTET I TF
DL L PEMERZICHD bDOTH D | KL
U= a2~ = TREICRE S 2 B A
P 2 VB & T 5 EYMEICK L TY 7 T
CERRTEDLN 21 RROMETH D,
RIF3ETIL L major JEYeET )V % AW T H
JAVESEFHETI D 7 F 2 D72 D reverse
vaccinology DL % B 59,

3. WFgED ik
(1) In silico fi##TIZ L ABHHIBE/ T X —

Z—19 (Hm

)

X DOYRRE

L. major \ZRI HAEPUR E LTHEDH
BHRT (14 ) BRTaTrt—2o (~
8,000 i) & Fhifiz L CRAfHREICEEE S 537
A =B DOWREIT-T-, ﬁﬂ‘ﬁ o fE, %
AL BUKME, N Ry 7 uEdd, BRE @%
e, GPI 77 —mElk, FILE. WALEWE
FTH R EOMEME. TR AR, GO
Annotation |2 LB % /)7 HERETHIZ ELD
AT, TILHDI/NT A—=FZOWT, U7
FUHBRE LR T 0T — L AR A
SICXBITE DL DEFEE LT,

(2) w0 RAERIZ L D KRGE
ERoOEBYRIESNTZRT A =4 %
WTCU 7 FUFRERT 1T 4 — 2% XK
THHKEIER L, Thaiich e Tr4—
DAY —=v T hAToTe, TOARAT Y —
=TI Ko TCRIESNTZY 7 F U fEtfi ¥
VRTR, a— R hEk R —=
L7, %iﬁ‘ Wz o L LTREL
Too WIT, BN R TEOHURME %R
fﬂﬁ'@“ék&')\ L. major EYs~ 7 A Mg E A
7= ELISA 2475 7=,

4. WA

(1) In silico fEHTIZ X BBEMEIRE/ NT A —
X DR

B DIRT A—=ZZOWTIEN 21T - 72
FE R HUK MRS N e EHURAFETL DB
FUFICERE 2T XA —H X L. major BHE$L

JFIZBWTIEEE TR WD ERER I
(1D,
504 - .. 141 B 1
S - ns

%‘45- T £ 127

5 o 10- =

< 4.0 £

2 2 B

Y J_ -

£ 2 -ﬁ? =

d
o
L

All  Vaccine All  Vaccine

— i TAEL BiEURICR T ST X B
Bl OWTHIT L= 2 A, 7 a4 —A
EH L CHEBICHBUBEENR R D5 b 0N
WL ONFETDHZ L A2HHTHLMNZIL
- (¥ 2 F), HHlZ PL.01 DFEEND S
K (7 FrHuUanmey), R (). N (&),
L (%) ofBHEESFIZER LT K-RIN-L
EWVIBKEERT D ET 7 F UHERDR
FaFAd—hl TR TE -, Z0x
2 — 3R U MlENEERTZELHETH
DREFHEICBW T LB BND—F, FULL
LRI ENEECTH L~ T
U7 EBEFRNIICBNTIEYTEEEL RN
ZEDBHLMNTo (K2 T), fiehE
BN X, RIUEEETI 2 BThHhsr Y
VETAX=UOBRRTHS, INBHT I
B DEHUT S o R B DN E I K& 7
WA HE 22NN MmeNnTEY., it



KL= b—=7RHIcBVTHENRD
TIBOBEBRPREREELHEZ2DH L
BTV, DF Y FHROGEEN
AN=ALBEG LTS EEZBN, Th
O OF RIT Mt eEZHF e Y 7 F oD
¥ D reverse vaccinology DHE—HLE LTH

WATREPEZ FB D TN 5,
—_ X2
<10 L
8 o .9 b4
% 5%« Ga.. * 8 <
= (o] *0 * L
e e o8 © 8®
o L
0 9
rrir1rrrirrrrrriirnrii1rnr1ri1d
KRHDES TNQAILMFWYVGCP
58 58 g g £
7g &d g € g
O Al proteins # \accine antigens
5 0,001 01 paon 25
5 0 $ S5 } &20{ _ns
£ £ £
e -5 2-10 215
S =S &
2 10 { & 45 } o 10 {
=15 T 20— T 51 .
ALL Vac ALL Vac All vac
—rav=7F BE® < ZU7RR

WIZ, 7 BB OMIZEEZD & SN
FA—H L LTCRELEREEL= Y VY
— A~DJEZE HINZ D 7 F il 2 E
F T OHAEER LT, 1313205
DERT T A —LEMITI LD THD
N, TaTFA—LPmOREEFEmMDOT 7 F
VHREENWICKERITE D Z LB gD,
T2, PURMEIZE S O D5 R B 54
HiEZLENTZF L LTORAMENME
W TR FURBERFRIREICY 7 F U BE L B B4y
fiwldZ EHERTEZ, 26 OMRIX
AR D B P TR S B RIS
ST EERBLTWS, 7T 4 —2D9H
By AT (SED SR 2B 5HDIT
403 (4.8%) H V. TOREZEIBEITHRE
DENE D Th o7z, HOREOFHE RN -
WH U T F DR EE 2 CHELE EE
HEDOHEMELRH D HDOERNT D EZD
Bix 176 (2.2%) ITFE TR OGN,

=
2.9
’

K-R+N-L (%)
g o O

Ama Exp (log2) + Exosome3

( <Al * Vaccine * TR

2) ~ v AERIZL D IGE

WL OO X %7 (TR R L L
THESRL L C ., RSB IR 21T > 72, L. major
JRYL 6t LTSz BALB/c ~ w7 AIZEB W
TITHURFF A Th2 BB X508, TSA X°
LmSTI1 72 EDEEF DU 7 F L HFIs LT
IgGl AL BUAISEHN R b, —F, TR
PURIZX L CORBERINTE D/ F — |
WL E B9 1g62a DJEE L RBEICHR SN
5o AEEHRICEIE Sz v R 7 1 ZOBE A
DU FUoHRERIFEOTREEZA L, £7-
@1gG1/1g62a ITBNWT Y IV F U HIFDZ
— &Rl (M4), 2D X 91T, insilico
77 a—F CRE SN HBR #8278 BE
HOT 7 FopRERBEOEEZ/R LD
CIIARFENY 7 F U EMIERFIEL LT
FRTHDLZ EERBLTWD,

4
LmSLA N TSA LmSTH
4
5 | i" FRA i %
' R
N ST N L ] 3 p .-IB—'
g % B \ Basl X N
=, oy,
= S B = -
e e % o
mmmmmmmmm o Sorum chion
THILA
5o, Lm0 3e,  Lmis e, HASPE
wb New! " New! i New!
: i =
O: 1g61 ful 8 i Jul N
@ gG2a g, i 8,00 gl
o RS v %
PP et B R,
o e W e Py
TR Soum shmon Serum tion Soru sbusion
RILE
2 K\ Lz 2q LinD2T 08002 15, Lind28 81107
*I8
i jll.'-.r i i .\
Baaf ] 8 } Ba.fed
| by o by G adtd
> S S—_— e S Rt .
e v T o
uuuuuuuuuuuuuuu Serum ation Serem anaion

PURME DOMERR SN T= ol & v 3o
D55, Lm0 BEN Lnls [ZHOWTIE~ 7 A
EAWTRY 7 o—J L Hik2ER L, &H
BORBUGH 21T o1, VAKX Ty K
fENT TIE PRI N DA XD R K
S (K5 E), FleathiiiEic i v Lolo
BIO Lmls BN EICRET 2 Z EnAL
Mmoo (K5T),

MW Lm10 Lm15
(kDa) Lm Ld Lm Ld
60 — —_
50 — —_

40 — —

25 — —
20 — -

15 — - —

10 — —

o-rec Hoechst 33342 BF Merged

Lm10

Lm15




5. EARRKRIE
(BRI, BRI 5y R DS e |
)

(M

1.

2.

semmoc) (B2 10)

AT i, %R . =& T7., 2013
F, TROY —va~w=TE], HABE
Bl MERs, 66:5-7, A FilE

BIEFE S, 2012 4F, [V —Y a~<=7JE
XTI BT 7 FUOBRBORE], BRIES
AmEESEE 1101-7, HHH

(Fa%E) GHisH)

EER A

1.

2.

3.

4.

Osada Y, Seki M, Sanjoba C, Goto Y,
Matsumoto Y. Susceptibility and
resistance correlates with
differential expansion of helper T
cell subsets in experimental murine

visceral leishmaniasis. Worldleishb

May 17, 2013, Enotel, Porto de
Galinhas, Brazil.

Goto Y, Sanjoba C, Reed SG, Noiri E,
Matsumoto Y. Tandem repeat proteins
for serological diagnosis  of

visceral leishmaniasis. Worldleishb

May 14, 2013, Enotel, Porto de
Galinhas, Brazil.

Goto Y, Yamagishi J, Sanjoba C, Reed
SG, Matsumoto Y. In silico
identification of vaccine antigens
for leishmaniasis. Worldleishb. May
14, 2013, Enotel, Porto de Galinhas,
Brazil.

Goto Y. Antigen Discovery for
Serological Diagnosis of Visceral
Leishmaniasis. Third International
Conference on Neglected Tropical
Diseases, Bangladesh and Scientific
Meeting on Kala—azar and PKDL. Sep 2,
2012, Filaria and General Hospital,
Savar, Bangladesh.

ENF

1.

2.

3.

KHEEZE, BMEIR, I, — (&5
TF, BEEFZ. AT, FEBRIN
) — > 2~ = TIEIC BT D IG5 %
D PRGN, 25 83 [0 H AR %7 A2 iy
DRE, BRI, 2014 4 3 A
28 H,
KR, =G5 T, BEEZ,
AT e, FEERAIANIRIL Y — o 2~ =
TIEWZIIT DA 1g6 D FFE U, F
83 MIHARFARFTERE, BRKTF,
A, 201443 H 28 H,

BRFME, A T — Y Z N — Yusuf
Ozbel, KM, =G5 T7., BEH
Z. WA, Anti-Leishmania 1gE
antibodies: a bio—maker for
characterization of cutaneous

leishmaniasis. % 83 [m] H A% %5
BRE, BRI, 2014 4 3 A
28 H,
FHEEZE, =G5S TH. AR, &
REEZ . MAARTS N, WEEESE Sargassum
yamadae 3V HBELT-% ) TR
A FOHLY — =~ = TIEIEME, 5 82
B HARFAER P RE, BRER R
KF, B, 20134 3 A 31 H,

5. thEREEZ. EEth, EHEE, =&

% T F . B K 5 i, Reverse

vaccinology IZX DV —Y a~v=7JE

U 7 F RS ORI, 82 Al H ARF/E

P R U EFRE BT T,

201343 A 29 H,

EHEEZE, BER, =G5 TH., %k

ez, AT, ~ 7 AR ER

V— a2<=TJEICEBIT 5 Thl, Th2

D, BKPE~DRE 5., % 155 [

HARBRE P FINES, KT,

R, 201343 A 28 H,

7. REEEEZ. LAt EHEE. =

YT#., AR, V—Ya~=TF

U7 F R ORI TF ST 53T

A—2 OYRIR, 5 154 [A] H RBRZE

FINES, HFRT. AF, 201249

H 16 H,

FHEE, KEHEBRT, =G5 TH.

BREEEZ . AR T i, BRI U

— a2~ =T IEIZE T D MRPS, 14 Btk

HERL O FENN, 25 20 [B15y FF A Ry D —

Jvay/ fEEI TR fH

F. 201248 H 26 H,

9. REEZ. &% T#. Steve Reed,
WA, V—3 2~=7 Ri O
T 20 My PR AR T — 7 Y a y
7 MEE IS A fiE ] 2012
48 H 26 H,

b

&

®

() G114k
1. Goto Y, Reed SG. 2012. Section 5, 25.2
Current approaches to the development
of a vaccine against leishmaniasis
“Immunity to Parasitic Infections”
(edited by Tracey Lamb),
Wiley-Blackwell, 431-440.

(PESERA PEHE]
Ok G o )

HFR
I
HEFIZ -
T -
E5
HEEEH H -
ENFL ORI

OEReL Gto )



A PR
LR
MR
T -
i
BAFHH
E NS DH]

(Z D)
R B s

6. WFIERE

() wrgefass

#%E  FEZ (GOTO, Yasuyuki)

HRUKS: « KEPLRFPA MBI - U
%

WFgeE 25 1 50553434

(2) WFFEsT1HE
( )

WHIEE &

(3) HHEMFIE

WA Pl (MATSUMOTO, Yoshitsugu)
WK - KPR R 2Rt - Bz
WFgeE 25 : 00173922

(& it (YAMAGISHI, Junya)
FALKRE: « AT 4 BV A TS 7 5t - B
WFgeE 25 : 80535328



