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EESEES N 2023 FEAEZE E R EmE RGN &

HE

AR BGEE SE R S RSB R SR e B AG (R R R SR B2 R 2 (Department of
Population Medicine and Diagnostic Sciences, College of Veterinary Medicine, Cornell University)
Tk BEIRE R - HTE AR R I RN R A R R R o i £ 52 H A28 E SRy
B e asea TR S Bt SRR i e s s RIS T IR RE D - PEIm s s
AR S ENYI BRI R o PEER B e B R AR N AH A 4 8 B B AH R4 mRNA
i R PURFEAZE S (Multi-epitope vaccine ) 8%t NMERR R T E W THIRENRTT
2D T EREYINER - e NEERIVEDR - [FiF255 7RSS A

FHGEEAY level 1 g > BoA OB sy 228 - RIS > ATt
B T e s M EH BRIV R AR - TRE R AR E S TF T AEE %
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LIBHE ~ SR A ENGETE RgE & = RE BRI - BB Ry e I FE i
FERAENS (113) £ 6 HRRZHIBEEIHEE - WS IHIENFR NS Z 5 - 42
S H RHERIGIE R H A RIENFERIREE - 2RI RN R AR B 2 N R A
A EP BT EERES 3 L DR L I N R ) > B 1927 BRI A - ESEEKE
RIS T RS - REIRSEE R & ER S - H AR E iR E)
Vg EaHsk (WOAH) 38 - 5o4b » EREIFERGERCE A 2 HIET T mPEE - &
B H S 26 EFRAVAREIETS © TR ML/ AR EIE VLR - EEAA KT
» APTIRAS AT FE N SR B RE T B R S EREE SR et Aa (2 B B SR B R SR B ok
BRI ERE - BEEBERIRTEYEE G TS o TR AR R R I BN R B
T e bt S B SR R (Rl - DUE SR AP E e St B a2 2 5E T > AR
FEFRE R B Mt 5 B NP BRI R RE
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5(H) - A2 kEEIIEE D & BRI S>> Bk -
5 = ey H HE IR RIS PR 5% e it EEELINGF
S5(H) Jitk5) ERTT (thaca)
- EEE - BBEERSE
- WiEtE
6(—) (1)Comparative osteosarcoma research efforts to BE R K ERER
5 = 1identify high-risk canine patients with BRE A A R
translational value for humans
10(71) (2)Pathogenesis of Enteric Fever B TER =
5 R AR ERAOhTE © mRNA i
gYts A2 o2l
13 (—) W& & : Human Monoclonal Antibodies for R RIREEE
p = Emerging infection BBl iRk E
BN EWE - 5=
/ \ﬁ; E : y T IN a
160y S R BRI E RGO Y © ZPURFEL .
(multi-epitope )& i
17 (1) e ik = aEE .
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AR 150 AR SEAYER IR 2RI 1865 R IL R RE Y —
Eleps e H T ~ Bl A~ B3 - B R EEEL (G - WS EREZ B
KTINELRFAE Bl B S4B BE (contract colleges ) » il & BB R - BRESELNEAITT
1> 1894 4% > BN 6 {EHRFT (departments) ~ 6 %200 (centers) K 3 {ERAFTAT
(institutes ) Wiz 3 Fr REEBIWIBE Be-tH =B B bt - FRIEYIg b @ g -
s AL ENYIBRIII TS ~ 22 S B R ARG » A 1872 55 2 B B R824
Daniel Salmon B HIH/PFIRE ~ NEEVEE TS - RATKREZE - SRl
FEWI R ERETERE LS - a2 25 BB A 2 TERE BRI S 2 (-
SEEM IR — -
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() RKEBRERE
TRk & AU BB LB e S R 0 L 1974-1979 SRR P& R EE
BRESET © ZIRENEHEE o A BRI v E TN TR B A Y 2R B G e B S 1
-ERAL - 1989 ARSI B DR R ERBR B 2R b - TR A (R FR B B B TR 2 A0 -
REGIEEF RN ~ ZRBIERI S TI4REE (Journal of
Veterinary Science * PLoS One F Advance in Microbiology %5 ) ~ SEEIEREE2HEE 52 ~ £H
BT EYE R FIRGE - HERESEUUEAYRN > T4Y2 - DNA FIEH KB
HIFA#E ~ SAEYIBURIRHI PR R e - R ENRR S E B EE » [EFE)
A3 SRR B ek e D P LR BRI Ry e v (A S A

24

R EBRTEAIEHEREINIRRES SRk SRS T IEIT AR
ERE s B s

(=) BRI REFYE A2l

5§ 5 K @Y A 280 (Animal Health Diagnostic Center » AHDC ) J&FY4HEY
INEUR SZ R a2 g ez - BA BSL-3 (2 EhE » (o EEEE T E2uhlh
(American Association of Veterinary Laboratory Diagnosticians * AAVLD) HYEEa] » i/
WHERTFEEDNEE® ( American Association of Laboratory Accreditation » A2LA)  HY4
VI FERNES - FRH S E N S E R B # R B = 4848 (National Animal Health
Laboratory Network * NAHLAN ) 27 level | EEa=E - 5% 50 2023 HA 230 410 A & Bl
BT 48 300,000 YA G Hoh DUSAVRGTE: 2 (163,183 61 - 377,277 {44548 ) -
HRAT R aa e (75,492 1) FARRWREET (29,371 1 > 351,173 f-faks ) ©



Anima| Halth
DIAGNOSTIC CENTER

EEU?JEI%J%H[ﬁﬂ?ﬁm%ﬁﬁéﬁzﬁﬁﬁﬁﬁmm%ﬂ e SRS =t
TRENP ARl LA B

MR A

(—) IR RERERER - DU e a8y B
(1) ZhiFEFEArEE (Multi-epitope vaccine )

BT S EE B B AT > A AT BEUR BRI & {F Ry i iy epitope

bR T RS INBARR AR R e 0o - TR A 2 RIS B BRE IR E ] - A (AR
B AL T - SRAGTIRE Ko IR/ A SRS TN 35 -

a.
b.

C.

TRy E (&AL #7751 © NCBI ~ Uniprot » pSORTb + KEGG ~ STRING

TE M2 35ERY epitope * VxaiJen v 2.0 ~ Vaxign2 ~ Blastp version 2.13.0+ ~ VirulentPred
EisE EL B IRESERHEE T epitope © ABCpred ~ Vaxilen v 2.0.

fifsE B T M ER R 171 epitope © NetMHCPan4.1 ~ IEDB ~ NetMHCpanll ~ IFN-
Y server

TR epitope HEYIAH & EiiBE &1 AP i VPR > 7217 multi-epitope & 78 : Epitope
Cluster Analysis Tool ~ Protparam ~ Swiss-Protparam ~ Solpro ~ Toxinpred * AllerTOP -
VaxiJen v2.0

TE M multi-epitope 12 e Y =&k &5H% © PSIpred ~ RaptorX ~ I-tasser ~ Galaxy web refine
ProSA ~ ggplot2 of R ~ ERRAT



g. fH#E muti-epitope ¥ B R AHANAYSC G S ¢ UniProt ~ SWISS-MODEL server
Galaxy web ~ HDOCK ~ HADDOCK -~ LigPlot+ ~ Gromacs 2023 ~ Amber99SBorce field -
TIP3P water model

h. {&8fi multi-epitope EHF51 : JCat

ARIHE LIRS R iy » EEEAHUREE L0 P72 ~ P54 ~ P30 e CD2v 5 F&7E

ALl E2 fE BRI DR - HREBEIEE - BRI FER G kB & E Ry

epitope VI HI © E I > INERERNE (GeneBank ) B EEHFHEONEERFY -

FEAF IEDB 4% ERRES AT &80 T MREER K B ISKESERAY epitope - 3lf2LA TEDB i

AR AR T MREER ZE F M: (immunogenicity ) #3:HY epitope ( immunogenicity score

>1) S IEN- 7 server Bt n] a2 BHENAL T MREZEK B4 IEN- o HY7E JJHY epitope: Vxailen

v 2.0 537 B I#REEEK epitope AUHTEM: (antigenicity ) ©

(2) mRNA e
mRNA P2 — AR BT A e e Rl - 7 COVID-19 Stk @ s e - BARH

SV ~ ZRAR - PERR S TERIRE B A EEE N A RFED (M E. coli £

ZAEERTE ) TSIV - HAT - mRNA S E BN i SR I F 2 2 oA 5 T

7% & > (HEFIIEMRS - (ESRRTETTIHRAITRE - AR mRNA EHE 0T E R

T

a. mRNA fyELSEBLE - EEHFEN mRNA A—EZFEHAEEFY > B

ACERES S AT S 1Y epitope %67 B P YIIE Fof% i - mRNA Pl /R 4B Z 6 UL R 12
TESE ~ R - R EREE B BRI I - Bai B S a) BEINA
UTR 73] ~ b)BE#ZERE (2 pseudouridine ~ 1-methylpseudouridine Kz
S-methylcytosine ) ~ ¢.) 5 B A f#& RNA (9 cap 751 ~ d.) 3" Il A poly A-tail
FP3i R e.) {84 FPLC 4L -

b. FREZFORNTEE @ FEAEERN TRV JHEEIVR G - SRIHZIN
TP h LR - SRRk A (Bl o 4H K © pKa €9 6.0— 6.8 F71EEE | Al
HIREEE ~ TECEBESR E IR £ RS (polyethylene glycol
(PEG)-conjugated lipid ) ~ HEREIEEAT 1,2- —H5H5HE-sn-HH-3 -BERE G

(1,2-distearoyl-sn-glycero-3-phosphocholine ) » BJfEEEA A E A FAIIEEW % » fEiE



{EHYENE/ Mg (endosome ) TEIEE > A BIRBERENG/ MEHIRE - B mRNA
ZFHIME - HIERTE COVID-19 JHHFEIHME A 4 mRNA B HT -

(=) Bflobard
(1) B WREE ALY >~ R R EEEE( Comparative osteosarcoma research efforts to identify
high-risk canine patients with translational value for humans )
sl © Amy K. LeBlanc, D.V.M » SERIEZEEEM T AT LR E RS G T 4T
TIATR G5 ARG v A S PSS 5] ] e R s TR A=) A55a%. (biomarker ) » ST
THEAE mRNA EfF - iR R - EHATES (A Tofeasss
H (ML) FHily - szigtatsE B RiE0 s R NIER B AR B RE R ~ ek
Mt~ FHEABIE Fe RS E 0 B AR (1 EL S B EE:

=5 B E S AR AE DTS T LR 2 25 L (F Amy K. LeBlanc #5#%

B AR AE A BN [ Y PR e 2

(2) BEy (BFRDFRE ) BBt (Pathogenesis of Enteric Fever )
afifili ¢ Ferric C. Fang » ZERGIH K2 B2 e b B B BR EZ AU A V2 800%
EFE/DFICES (Salmonella Typhi) A EIMERY 7 T ol sEEH A BT EUR S
BURAITIREE: » AHEOR Bt DPIRE » BRI 2w R B iy C3b/IgM
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&HErRe ELE BN (anaphylatoxin ) - #EMTHIHIE £ R BARY R SE - RHEGFED
PR R A USSR/ INER, » RS HH 2 AR R E 3 P B B A QAR R4 Vi
capsule ~ LPS ~ iron acquisition * i3 EiEZ=2HIAY PhoP ~ SPI-2 5 typhoid toxin © &5
DT F YR BRI A 5 260F (non-typhoid salmonella SPI-2 effectors ) » &4
iﬁﬂxfﬁﬂnﬁﬁﬁ{ﬁiiﬁﬂﬁﬁﬂ’]ﬁr S JE ﬁZEAE“ FZHEIH@EPF‘I‘ZEW*

AT
= m i Al
it S i il

1 |

%@@Ekﬂ%ﬂﬁm&ﬁz%ﬂf Eﬁﬂﬁf‘iﬁz%ﬂ%&& Ferric C. Fang i
Al Ay (EFRDPIRE) HYERHRH]

(3) NFHERREDTRS TS B Eery A (Human Monoclonal Antibodies for Emerging

infection )
SFAM * James E. Crowe, Jr > SU{ELL R REEEEEL b FARIAREEE ~ AR

NIRRT F B PR DU S Re B R B, - 2T BRI oA B B AR
TiRe BRI R > F&R (mRNA) B EFSR A0 T KB E BT
&2 DUR R A 2UEDE - SRalict BRI BRAVEE0 > Al
FAEEHTHYRIR -
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Human Monoclonal /7.
Antibodies for
Emerging Infections \

‘lum& Crowe, Jr %
‘-lk nmmy Medical Center

Tﬁ?ﬁtbﬁlﬁ%kﬂ%ﬂtP u%ﬂ%ﬂf” HIES {”’i@%fﬁ—iﬁﬁé K%%&&
James E. Crowe, Jr s N FHBELPRITRZIN BT LG B AT E A

(=) B2t o2
B REEhYEE2E 0 (AHDC) ZHEIZRGEVIHREMNETS - Humek
FREENIBREE AT AR R s - FHEE — U E U St e R B - F5 73 i B 22 A
B WS - BEPOWHEIER ~ MEE - WS - HFAEE - T2l - VRS REHE

Ly S E T SEREST R

s

AHDC #Bss—ithes Ol  AHDC AEIEREIE
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AHDC B iR e iR I IaEaa oK » 77 AHDC o r2ErE sk e TR (R = -
A ERE R R T A R a

3 ‘ Lo
e o4 O

AHDC B2 BB SR 2 IR E B8k AHDC Efn s rEierE 8 110 - i
EXSH ORIAEN B FH BRI RO PR R 7 T 2%
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FENTE BT > ITARZIEG G IR e R B - B SRk EBIRANE
EEE T - AR SRR R EE TS - FRITIERE - AP
ST~ BT E - SR ILEANTIETE FRER TR JORRE TIE > SRR
RO NEE IR - SRBIREEEREFERI SN AR - fEMAE SR ) =
T EEEIRITIT R SRR - FERFEARTIEE - PRER - HERRIEREE
AR R HHAIF -

H - B a (FAVE G T 7ARZIAVEIS: - S8 3 55T
i B NHE R E S S HI a(F - DUREIRE SRV ESE - SR MRESiE A Ry A
FEARBFALEFARE - EEEY ARSI - SEERRE - ERERS Y
5 MR ERS RSSO TN > A8 DUE SO SR 5 SR TEh Y B B e TR
T3 TET I D B E BRI EBARIEAS » THAGURINIE i R ARFRE I RN R 5
SCHAMMESEEE AR - RSB BR SERAVE RN P2 siE 5 B M e ae TP AR AR
FP1) > i R RS A AT AR Bh R M e B e A VB D HE S R MBS s s -

HRE =T SEEREHE TS OEFENVEREFEEG - BEhEERErE
acH TR B TIREE - BRI ECRH ORIk - SRR R TRedE TIEZ
ERIG R TE  BBRANISCRY - AR TAFRCRMIANE )T - S A EAVERE =
MBI E SR v DS SIS -

FEEAGER - IEXWTEWE R E - METRTT IR EFE B S ENFE R R  2E RR 1
T TV HIBRAIRRE - R ZIEG & 2ot S AV ER - BB (E 0 R 9 B RS i
i BLEA PR TRARHT ST A S F - RES S PRI B4R S BR R Y BT e SN RE RIS i
& o WIEPRE LA BRANELE s R H BN - FEFR R MR FE LAE T - RIREURYENY)
PRIW R e it a L BRI R

AR TR IR R T

— ~ AL RIAEETEH] - SR AR SN ETE B AE AL o FIATE LA ER

BRI R 46 T IR RUBTFE R BT - R IIsR 7 N B Y S0

B (AR SEAAIT e R RE IS EIE 2 miiETT - BEeAGR - &pEK
HIRE o] AR AT 7 A\ B S D (R R o E4EE AR » BB A
HERAER - WACERIEFISEEV A UHE - f2EE iR ER > s
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TeHER TR ~ BEERY I THITE RAVBTITaEE: » RESTREORIT A BAE LIF A
ZERIEIFFIRRHIIRA] > fEiT FEERRIEEIFEIAF - bR 7 WE ERSE
BT A SRS ORI BRI - (R BAFHY O ERIRREIRAEG - HREfR S T
TERCRAIANE T - EHRARINEERGI A ERERTIHT R A SHVESERET] » 8
REfEHEM MRy AG S e » (HHAECR AR T A BT -
~ HEHERIS S AT RO ER] © SIS S (R A o AR g e R Eh T e e it
% FMABNRESUFEREE - BOSIERITER - REEREVINELL -
FEENYI R > BRE ATR AT DU AE BT R 1 AT
SRz > P B L A VE IR R B v - iE M4 T B BRAv A
RO T RERNEYE > B TEEREIR o g1 MREYTERE

(bioinformatics ) Fffir » m] LARER AT RIREAL NG - TR S bR A&
FITHRE - Beat i BT SRR - [FIS - ISR EFRES S A ZHYEE
FIFRAOENT - BIOSE GRS - B0 ERGSR U B RIS E R
RERH S H L SL YR B sk A AR IR 28t » IR R IR N Z 21+ X
SHEB R EERHGE - o] LSS M E R T 2% PRI D ER 15
% EBIRTTEIY R AV E BAIEER

15



{h ~ BH

R A Z et (113 BR}-1.3.1-88-02) FRAbaC & T » Wik BR R Rk
E AL ER A > RE BRI ERVLTT -
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B ~ PSR
F HDURRAL ATk s

LG gE &R
Proteomic analysis by LC/MS-MS
Proteome Discoverer 2.2 SDS-PAGE 438153k protein 48 | Sequest HT

LC/MS-MS 4347HY raw data > HHIHE | algorithm.
RS =5 B o] peptide Bz protein

- Uniprot B peptide 1Y a.a. %5

(https://www.uniprot.org/)

- NCBI database (https://www.

ncbi.nlm.nih.gov/)

pSORTb MERE LA E - W4HHAE - 4
(https://www.psort.org/psortb/) | FEFEES3IAEE
- KEGG pathway database TR RIS

(https://

www.genome. p/kegg/)

- STRING

(https://string-db.org/)

Screening of MVs proteins for vaccine candidates

VxaiJen v 2.0 o F PR M (antigenicity) 734 | value of >0.5
(http://www.ddg-pharmac.net/va (antigenicity)

x 1jen/VaxiJen/VaxiJen.html)

Vaxign2 (https://violinet.org/v | 43 E HREEEE T (adhesion > (.51 (adhesion)

axign?) capability) 747

Blastp version 2.13.0+ AT B #e&E A R homology >30%%tH
[

VirulentPred IR

(http://203.92.44.117/virulent/in

17



https://www.uniprot.org/
http://www.genome.jp/kegg/

dex.html)

Identification of B-cell epitopes

ABCpred (https://webs.111td.
edu.in/raghava/abcpred/ABC _su

bmission.html)

EfisEE B cell epitope

length of 16mers and
a threshold value of

>0.5

VaxiJen v 2.0.

B BEHZRAT B cell epitope » P
M

antigenicity >1.0 B[]
BB &%HY B cell

epitope

Identification of T-cell epitopes

NetMHCPan4.1
(https://services.healthtech.dtu.d
k/service.php?NetM HCpan-4.1)

PrisEH &4 4 2 BoLA DRB3
alleles Ay MHC-I (CTL) epitope

Epitopes with a length
of 9mer and a strong
binding affinity of
<0.5%

[EDB)-based MHC-I S Pk EE H 2kAY MHC-I epitope HY | immunogenicity score
immunogenicity tool T R M EIEAEL T DAE B
(http://tools.iedb. 758
org/immunogenicity/)

NetMHCpanll HeEEH 45 & % BoLA DRB3 BATHR 2

(https://services.healthtech.dtu.d
k/service.php?Net
MHClIIpan-4.0)

alleles By MHC-II (HTL) epitope

15mer length and a

binding score of <1%

IEN- v server
(https://webs.iiitd.edu.in/ragh

ava/ifnepitope/index.php)

SF{ 758 H Y MHC epitope & 5 &5
2% JFN- v

Construction of MEV against MAP

Epitope Cluster Analysis Tool”

(http://tools.iedb.org/cluster/)

HF &Y B cell epitopes, MHC-1
J¢ MHC-II epitopes ZXEEHEZKR

threshold value of
0% » F—{El g2
MEV A& B cell,
MHC-1 k2 MHC-1I

epitopes
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Protparam
(https://web.expasy.org/p

rotparam/)

2P {535 MEV HY hydropathy index

grand average of
hydropathicity
(GRAVY)

Swiss-Protparam
(https://web.expasy.org/protpara
m/)

il MEV SR MW, pl,
half-life, aliphatic index, and
GRAVY

Solpro 24 Solubility
(http://scratch.proteomics.1cs.ucl.

edu/)

Toxinpred 2Ff5 Toxicity

(http://crdd.osdd.net/raghava/t

oxinpred/)

AllerTOP
(https://www.ddg-pharmfac.net/
AllerTOP/)

SLfE allergenicity

VaxiJen v2.0

SLfE antigenicity

Prediction of secondary and tertiary structure and its validation

PSIpred (http://bioinf.cs.ucl.ac.

uk/psipred)

1T MEV #Y45H8: Helix, sheet
Coils

RaptorX
(http://raptorx6.uchicago.edu/Str

uctureProper tyPred/predict/)

TR EEAEFR AN residue

[-tasser
(https://zhanggroup.org/I-TASS
ER/)

TEOHI MEV Hy =445

C-score lies between
- 5to 2. BRI

model » H: C-score #k

NN
=
=]

Galaxy web refine
(https://galaxy.seoklab.org/cgi-bi
n/submit.cgi?type=REFINE)

581 MEV HY 3 4R&5H

ProSA

£,

4 quality score (Z-score)EfzE =

19




(https://prosa.services.came.sbg.

ac.at/prosa.php)

Wsilite

ggplot?2 of R 4= Ramachandra plot B52& » F LA
Sl MEV B2l AR B A5 BE2
e

ERRAT =HE MEV 2381 quality factor

(http://services.mbi.ucla.edu/

ERRAT/)

Molecular docking and simulation

TE R s DR IR S )

(docking HY53#7 > Hl TLR &5 &HVE—MAR - BTN

UniProt
SWISS-MODEL server

Rl Fs4-H TLR2 72 B 1E Protein Data
Bank > FRIL5EE UniProt (TLR-2
QOSLA9) Nk - 2
SWISS-MODEL server &%

Galaxy web

(http://galaxy.seoklab.org/)

Ramachandran plot,

FEAEAFHY TLR2 B LA Galaxy web &

2L

&ffi » B Ramachandran plot Efiz&

HDOCK
(http://hdock.phys.hust.edu.cn/)

2FfH MEV f1 TLR 454

HADDOCK
(https://wenmr.science.uu.nl/had

dock?2.4/)

fE =45 > B TLR BY&S &

LigPlot+ i’ MEV BL TLR # & &5 (&L | standalone DIMPLOT
program

Gromacs 2023 2Ffli MEV-TLR2 Z RIRVRREZEL | pdb2gmx tool
FERGS S ERE -
A LA pdb2gmx tool AE Y, protein
topology fEZE

Amber99SBorce field TELiEE

TIP3P water model
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http://galaxy.seoklab.org/

Codon optimization and in silico cloning of MEV

JCat (http://www.
prodoric.de/JCat)

fE&8ffi epitope A9 codon » f & TEHfERE
e BLARBH D) B - L AT
HHER R

Bioinformatics analysis

NCBI

(https://www.ncbi.nlm.nih.gov/)

EL$f PMT 1 P. multocida A-D
S ELREE>08.5% » AR

ExPaSy ProtParam tool website
(https://swissmodel.expasy.org/

workspace/)

PMT BAREALFHE ST

SignalP-6.0 Server
(https://www.cbs.
dtu.dk/services/SignalP/)

4347 PMT HY signal peptide

DeepTMHMM Server
(https://dtu.biolib.com/app/
DeepTMHMM/run)

73AT PMT FYESRE 2R

SOPMA server

(https://mpsa-pbil.ibcp.fr/).

Tt R

DNAStar Protean (version 7.1,
USA)

4387 hydrophilicity, antigenic index,

surface probability, and flexibility

Analysis and screening of B-cell and T-cell dominant epitopes

IEDB (https://tools.immune

epitope.org/main/)

FECHI B cell epitope

1= hydrophilicity,
antigenic index,
surface probability,
and flexibility > J47H
no signal peptide B
transmembrane
domain » =ELA
alpha-helices &z

random curls AyiE &
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fif epitope B4

IEDB
SYFPEITHI

434 MHC-I (CTL)FIMHC-II (HTL)

epitope

HLA-A*1101 FHZKTH
M MHC-I (CTL) >
HLA-DRBI1* 0701 H
ACTEUA MHC-1I
(HTL) -

FRAlAE
SYFPEITHI score,

& IEDB HI~ S
hydrophilicity,
antigenic index,
surface probability
and flexibility ~ }&A
signal peptide &,
transmembrane
domain, =EEA
alpha-helices &

random curls, Fyid
& epitope FYFFH]

Design of tPMT and synthesis of the multi-epitope gene rpmt

- ExPaSy ProtParam

- SignalP-6.0 Server

- DeepTMHMM Server
- SOPMA server

- [EDB

- SYFPEITH

Epitope HFFIIRH & & T BRFIE

MVs: Membrane vesicles
PMT: P. multocida toxin
=0

1.

Lee JJ, Abdullah M, Liu J, Carvalho IA, Junior AS, Moreira MAS, Mohammed H, DeLisa

MP, McDonough SP, Chang YF. Proteomic profiling of membrane vesicles from
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Mycobacterium avium subsp. paratuberculosis: Navigating towards an in silico design of a
multi-epitope vaccine targeting membrane vesicle proteins. Journal of Proteomics, 292,
105058, 2024.

Liang W, X1ao H, Chen JY, Chang YF, Cao SJ, Wen YP, Wu R, Du SY, Yan QG, Huang
XB, Zhao Q. Immunogenicity and protective efficacy of a multi-epitope recombinant toxin

antigen of Pasteurella multocida against virulent challenge in mice. Vaccine, 41(14),
2387-2396, 2023.
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