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The initial succession for developing an inactivated vaccine for African horse sickness
serotype 1 at the Queen Saovabha Memorial Institute, Thai Red Cross Society

avat] Sansusing auseddng teyms”
2
Suphot Watbnaphansakl, Narongsak Chaiyabutr

1 mﬁﬁmmﬁﬁmam% PAOETIEAERS @Wﬁaﬂﬂm@wﬁwmﬁa
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1 Department of Veterinary Medidine, Faculty of Veterinary Science, Chulalongkom University
2 Queen Saovabha Memorial Institute, Thai Red Cross Sodiety

undngie: TsamdseuenBnilien (Afican Horse Sickness; AHS) L‘fluiiﬂ@ﬁ?ﬂmﬁﬂmﬂﬂﬁ?mL%yalﬁa RNA Simsssunelisnesausnty Ussme
nestodeusines we. 2563 %aLfluﬁfaaéwﬁiyﬁé?aaL%QWWUWﬂW?ﬁﬁﬂ%wﬁaamﬂzymmﬁixmmLLﬁzﬁmé’mﬂmimwaqajw ﬂtjmﬁﬂ“ﬁﬂmﬂamu
EmMuAETNAE S TIENES pnansnamTivendt  leradnuitudtetaniiusilseh e tilmiuiimes e dsn
USRS hiarneemehmeanimenilsanisauerinilan  uesfusumibiduseomnsdedls
wea (Vero cells) dethumiannduirmudememmiseuerBniliardishnl 1 (AHS serotype 1 inactivated vacdine) TneSrRuidemeiila
whdeur sz U AvBmmmes e harvnee lnenewudTirdudememuuuiilainnn Sensontt uavasnin
nszpumsaTRgiesillsrhaniasbmuerafemnmsnaunsnAnadariruitomendseueninusrsin 1 silaeelasuns
TottrRnanney Welverfighiesiiusiuguazegloumuusilyasirudemedunsmidas 2 1 3 ek wefllsannsAngludaiti
Frosrrsiasiuslorireanuamm ammnalne lumsiansdnietumunalssuikammnaeamsbsmely

AdARy: Teduome nidsaueiniunlsivy 1 aamuemm an

ABSTRACT: The emergence of the RNA virus disease African Horse Sickness (AHS) outbreak in Thailand in March 2020 has underscored
the importance of rapidly developing a vaccine to safeguard the lives of horses and reduce the burden of the disease, including horse
mortality. The mission undertaken by QSMI, Thai Red Cross Society and the collaboration with the Faculty of Veterinary Science,
Chulalongkom University for the development of a vacdne targeting this newly emerged RNA virus, AHS, commenced immediately
following the outbreak. The vaccine development process included virus isolation of AHS virus serotype 1, utilization of cell culture
techniques for development, and spedific time schedules for assessing vaccine efficacy and safety in experimental mice and horses.
These techniques facilitated the creation of an inactivated vaccine (IAV) designed for African horse sickness serotype 1, using Gel 01™ as
an adjuvant. This formulation has proven to be safe and capable of inducing high antibodly titers IAV. Notably, this IAV formulation has
elicited a robust antibody response in horses without eliciting local reactions or causing mild systemic effects. However, it is worth not-
ing that naive horses still required =2 vaccinations, in addition to an annual booster vaccination, to attain high antibody titers. In the

present studly, there is much to be gained from studying the breakthroughs in vaccine development achieved at QSMI.

Keywords: Inactivated vaccine, African horse sickness serotype 1, QSMI, Horse
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Preparation of monoclonal equine immunoglobulins G by hybridoma technology

a ¢ 1 ¢ 2 a W 3 a v 3 a v 3

WNnsal uesde Ejiiﬁ‘ﬂ PUFITIU  NEYIU DYUDUNT &Y LAY gl FNmRY
. 1 . 2 . 3
Wachiraporn Saengseesom , Suraseha Ouisuwan , Kanchana Aiemumpron’,

Sareeya Kaemthong3, Udom Ting’coy3

1 shePSuaeiann aomuamm annang

2 iz B anuasdmmeRes demueman ammaie

3 sherBmb et asdniusizen @uéu“imﬂa%mmna amnelng

1 Department of research and development, Queen Saovabha Memorial Institute, Thai Red Cross Society

2 Horse farm & laboratory animal breeding center, Queen Saovabha Memorial Institute, Thai Red Cross Society

3 Antiserum and standard cell preparation, Blood Centre, Thai Red Cross Society

o ] ¢ PN a a o ¥ a & a A ¥ ° a
undnge:  n1swnseugaagnuadlauilaunduylulnayduivenn  Buannisuendadenviandenn thudeusudy
waauziSalagly 1a%a Epstein Barr Virus (EBV) anemiug B-958 s ntuamiamilaauiiasduylulnaydu’d aieds ELISA th
Tnaufilnudensiuiuwaadedlann Jaduweansiwewywe aeiug IMS3  lawaagnuaulauslaun islwinay

o z y? o 3 & < a a a ¥ aa G o A ‘d ¥ o a
wieswaniiulauiy dideusaanmageumnduylulnaydud aeds ELISA antudndenuazueneaaiiassduylulnay
Sudlmdugaaiion mensvi Limiting dilution  Aadenuazyig aulawaaiedmiivle wavasduylulnaydudang
¥ o A < PN a4 Y a a a vy -
RIS ANMITVARBsEInsaAndenlaaureagaagnuatlauslanfianduylulnaydud lavivun 8 laau Ao 8F1A,
8F5A, 8F3B, 8F5C, 8F3D, 5IC1, 5IEL, 5IIF6 wandlniiunniswisuwaagnuauleuilauannwaaidadesvivesniiioy
Twiugaauzsweuyeey aunsondnlululraueaduylulnayduile

Aediny: Bihileaues Buylilnaynd wasgneeslleusiomn in

ABSTRACT: The preparation of equine monoclonal IgG was studied using the hybridoma technology. Equine B-
lymphocyte from a horse was separated using Ficoll hypaque. B-lymphocyte was transformed and immortalized
with Epstein Barr Virus (EBV) strain B-958. EBV-transformed B cell lines were fused with JMS-3 cancer cells using
50% polyethylene glycol (PEG) MW 1450. The hybrid cells were grown in RPMI 1640 cell culture medium. The
positive hybridoma cells of equine IgG were screened and selected by ELISA method. The serial limiting dilution
and expansion were performed for selecting single clones with IgG epitope. Eight hybridoma clones were recog-
nized by equine immunoglobulin G: 8F1A, 8F5A, 8F3B, 8F5C, 8F3D, 5IC1, 5lIE1, 5IF6. It seems likely that hybridoma

cell lines secreting equine IgG could be generated from equine B-lymphocyte fused with human myeloma cell.

Keywords: Monodonal, Immunoglobulin G, hybridoma, Equine
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U 2 waaTaulvialasigniaenlmdusaauzSdaingn miwens 20X

JUN 3 NQUIEaATIITYNNINWANALY MAIvEIY 20X
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A19199 1 wanmsnegeuauInNEneduylulnayduivedlululaaueanie s ELISA

Clone ELISA (OD 490 nm)
1. 8F1A 1.018
2. 8F5A 1.032
3. 8F3B 1.044
4. 8F5C 1.022
5. 8F3D 1.031
6. 5ICI 1.036
7. 5IIE1 1.076
8. 5IIF6 1.077

3UM 4 Msifeseeiiuduiuivensuin Maaveny 20X
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Chimeric virus-like particles: Constructions and Applications for Infectious Diseases
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Department of research and development, Queen Saovabha Memorial Institute, Thai Red Cross Society

unAnga: aynemieulisagnuay (cVLPs) finannsdnuUasiinvediusiudenuueseymamileulisa lnedeuiulusiu
dunseansesngnamsthinmmieImaiugimnssuvientsiaudamaaiivagihulydunvglunsuuasansiiluanaly
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ABSTRACT: Chimeric virus-like particles (cVLPs), formed by modified viral capsid protein, are conjugated with foreign
antigen or bioactive compounds by genetic engineering and chemical modification methods. The cVLPs are used
as a specific carrier for biomolecules delivery. Thus, this review article describes the cVLPs construction, the virus-
like particle purification and the investigation of virus-like particle, the applications of virus-like particle including

vaccine, vehicle for drug delivery and optical imaging.

Keywords: Chimeric virus-like particle, Viral capsid protein, Virus-like particle application
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A. N Viral capsid C
B. N Fusion peptide Viral capsid C
¢ N Viral capsid Fusion peptide c

sUit 1 Wshudonmmeseynmamileulidadoutulysiufinosmsfinu
A Widugenilfaiinulusssuf
B. Wsfudonyahiaideusulusfiumenu N terminal
C. Wsdudenuulhsafifonfulusiunisniu C terminal

Alkyne analogues of amino acids + azide click chemistry

Lysine + NHS ester conjugation

Tyrosine + diazonium

Aspatic/Glutamic acid + amine coupling using
coupling e
Azide analogues of amino acids + alkyne
click chemistry Cysteine + maleimide conjugation

JUN 2 Winaidiensdnwlasmedusiuienuveseuniawiloulisanie s Chemical modifications

(fmuwUasain Shahrivarkevishahi et al., 2022)
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2. msliinszuauns (Chemical modifications)
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uaz Hammond levhmsainen cVLPs vedlsa Maize
rayado fino virus Tnexdieu NHS-PEGA-Maleimide long
peptide oty Neutralizing epitope ¥8¢ Newcastle
disease virus iTlURsIURL Free thiolic groups UeY
WshuBeneseumeaniioulafa  ievild
s dugviedringlalueuan (Natila and
Hammond, 2011) miaéywmgmﬂmﬁauh%a
MV Tslmsdieniiu Folic add W lysine 289
Tusfudenyuaadada MV iieladmsueny
Doxorubicin (Dox) Fuduenifladmsusnulsress

(Thong et al, 2019) s

maieymawiioul$liuigrauasnsnsiadeu
ausRvaseymMAwiiaulSE
Teenlveyoumanilioul¥a P s
vl usans naen130 und sannmsag s
(Uttracentrifugation) %&awﬁammmwuﬁmmaymﬂ
wilewh¥alusmnans Suaose gradient ¥3e CsCl, uay
Tuwfesenmuibigs aumﬂmuauhimvavmaaa
Tugnansaii Tl MU A UANIILLLYEY
aymﬂh%faﬁuq mﬂﬁuﬁwaymﬂmuau”lfs%’ammu
nsvhlmAavslupsreunnRmely Tuunsd
CVLPs enaasinnuesiRiame 1wy @esu 6xhistidine
tag HernnsvheumAvaRUl Sl avisme Nickel
chromatography 1o uenaniifiesnsaade
AR veslUsAuUAonyamoseymAwiTou
halunsvlusulmBansl iy Useg wuna

dmsumsiinungusiswesoymawiiouhsa
annsovilalaenseeudeymeamiieuli¥ane 1
Wesiwun  Phosphotungstatic acid 138 2 wWesieusn
Uranyl acetate Ul Carbon grid  LeEsTIRERy
gﬂilwmaigﬂgaqgamiﬂﬁ%Lﬁﬂmamwuémdm
(Transmission electron microscope, TEM) %ﬁ’dﬁmiﬁ
%mmaammaaugﬂéwLLasfummeuaqaymﬂmﬁau
T Reudouiulsaimlalussaai

msuszanaldeumeawmitiouli3a cVLPs

1. ey demneumeiiou
T¥eilassemfirmeedatuaumalbsafimulaluss-
yiuaedianuaondy Jadimethaltlunsnszau
gﬁémﬁu Imaﬁlaﬁ%ﬂuéﬁaqmﬁamiv‘immaqu@mg
waun (Adjuvants) i VLPs vedlsa Maize rayado
fino virus Titieu Long peptide i Neutralizing
epitope v04h3d Newcastle disease virus ety
Fannduiedulerilsefifienn Newcastie disease
virus (Natilla and Hammond, 2011) Lﬁué{u

2. mstanludumvelunmsvuase
oumawiieul¥a MV Filimsdeufusiusdms
Fanm iedaeaieiugeasSuasdarly
é’m%’uﬁaﬁmm’%a Gene therapy &m3uinw
Tsrazdilrpensdimng (Thong et al,, 2019; Grataitong
etal, 2021)

3. maurilalunus Optical imaging Toe
sumasiiaula¥a ALPs afenfuoumeiiiindied
eladmSuAne sy Biodistrioutions  phar-
macokinetics taw Biological interactions s AUNA
wilewla¥a Simian virus 40 Tidienfiu Target peptide
uazen Anticoagulant tillwlunisvens Near-
infrared quantum dots dieRnensthaen Anti-
coagulant TuyvesesTEislnelsmsArmmuAnmel
ﬂE;EN Fluorescent microscope (Sun et al,, 2016)
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Capnocytophaga canimorsus, the hazardous bacteria from dog saliva
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Department of Animal Diagnosis and Investigation, Queen Saovabha Memorial Institute, Thai Red Cross Society

UNAREe: Iﬁﬂaﬂfdyaiwﬁwﬂul,t,azﬁmé (Zoonosis) mmmLﬁﬂiﬁymm%aaa%wﬁgﬂﬁa wueiidouazides L*?jyadaiiﬂmwﬁﬂvlai
nelsaludnunnelsaluau Wewuniiids Capnocytophaga canimorsus L‘L/wuaLLUmnLi&JUiu'«mwwﬂwaammLa ‘maw
VoY mﬂmawna'mmamaauuwmwwmﬂLLwaLﬂm‘wmvmamﬂmsaﬂaumﬂmmammmas msAndeuuaiiSednuuy
wmsivlmAndemeuarnsindesamelunmedndelunsyuadon duilnananudsdunsidedin ImEJLa‘waLuQ
fifiamegiaufuunmsesidegiiquiunnnosiiflenadiuiatuaty

Adfey: Wenuaiise lspRndeszmnaunazdm guv thate azhndelunszuadon

(]

ABSTRACT: Infectious diseases between humans and animals (Zoonosis) can be caused by microorganisms including
virus, bacteria, and fungi. A few pathogens cause diseases in humans, not animals known as normal flora bacterial
flora. Capnocytophaga canimorsus is a bacterial pathogen found in oral cavity and saliva of dogs. Dog biting or
licking of open skin wounds could introduce bacteria into human body. Bacterial infections could be localized,
resulting in necrosis, and sepsis caused by systemic infection that increase the mortality rate, especially in immu-

nosuppressive and immunosenescent people.

Keywords: Capnocytophaga canimorsus, Zoonosis, Dog, Saliva, Sepsis
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ﬂuﬁiq‘umm‘imm aendlsimudaund 1976 Thlan

wum'ﬁ'mmuéﬂasaﬁ%a Capnocytophaga canimor-
sus Tolmfnemedndelunsuadon ameluaes
é’ﬂLaULLazamL%aﬁu'%nmmmLmawﬁmﬁamsguwﬁ

?mmwugﬁﬁﬁ]ﬁaﬁué’ua&]ﬁﬂwmm 200 76 WAz
90 wWesiowum Lflum'immlfnaLLUﬂﬂLiﬂLLWiﬂqjauiuﬂam
Laﬁmmm’avnmuﬂwﬂWimmaﬂmmuamaaa i
QJJU’JEJW‘lf}aﬁWL’iEm @Uuam‘mm ggﬂawlmumiméfm
1 gPnitie HIV gthefteslumdlafuirini inuangs:
pangfilsndots Fuumsdadouuaiids Cap-
nocytophaga canimorsus ?Nﬁjuiiﬂam%aﬁéﬁigmﬂ
aonsnugn Teiawwyaeeiiinmeinitelunssuaion
waziiUsyTalaudmiasinnseilonmalaiuide
LUABsnmanedmiaes (Gaastra and Lipman,
2010; Gougeon, 2017; Jacob and Lorber, 2015)

Wauuniise Capnocytophaga canimorsus
Capnocytophaga  spp. iﬁy’wm 9 &l
waduueieimududousssiuluenhmem
VL(;LLﬁ C gngivalis, C. granulosa, C. haemolytica, C.
leadbetter; C ochracea Uaw C sputigena La
wurfieiwulurennuesimideeenaiunazian
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& - a .
a7 A (Qﬂﬁ‘i) nMvidasuaviise C canimoersus AW B G

. canimorsus ‘ﬂ

sram stain L‘USLL‘erLad
anwazgUushudadanuraedn Neutrophile 1 wru,‘nmﬂmm‘mmswnanmwu“ fibl Sanwmz
vulu Blood smear (Markewitz & Graf, 2020) Luuu,wmrammﬁ;uaugmwiq AnAunyvay Safranin

(Gaastra waz Lipman, 2010)
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1(;1,1,5 C canimorsus, C. canis Wy C. cynodegmi L%ya
wuAiidenelsn C canimorsus WusuaiiBeunsuay
U3 (U1 1) Fritungul Fastidious bacteria e
Huueideilmnuuevsaeide  Tnelavartums
wnwie 2-7 ¥ Blood agar e Chocolate agar
Toamgl 35-37 ewnwalva  usluideyFulauy
MacConkey agar willouwuafiSounsuauinly way
fu Capnophilic bacteria Swosmsusluanmedal 5-
10 Wesiwun msusrlnseniun Snuaslalall S
Gnuuu Pin point Tawyu (Convex) veuiey Awiies
uetls TnnuauRvilndindenunaunn (Non hemo-
lytic  bacteria)
(Gaastra and Lipman, 2010)
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VUDTM I ENLTDVIULUALADALLAN

STURIMEN

Aowuefie C canimorsus ansrsavulaly
FoMhnEMIEL Flluagan AN
a’]m’iﬂL‘W’]uLLEJﬂL"UE]LL‘UﬂVlLiEJﬁ]’]ﬂ‘UE]x‘i‘U’]ﬂﬁUﬂﬂ 26
Wesiaun wasnzien@eanine e hnunle 15
Wosisun vesneentinun uadlensiomnEeme e
Polymerase Chain Reaction (PCR) WUTERNEORTI
Wumiﬁuqﬂﬁma\u%a C canimorsus wae C. ayno-
degmi 71 74 wWeSwun mﬂé]’aaéwqmﬂqﬁéuﬁqmmaz
57 LUE]%L“UW](f\ﬂﬂé]J’JaEIJ”Nﬁ]’IﬂLLiJ’J (Lloret et al, 2013) 39
Fenfudousdiiimluennedmasuasl
nelsrudmiBes SmsnsnumPaderinnuHaTign
aﬁﬁuﬁ’miuﬁmfmﬁ@%u o ELumvwhEJLLaviuaﬁﬁu uslmy
PmERRAslUnsEIAGeRINEe C canimorsus Tugm
(Gaastra & Lipman, 2010)

mﬂmsl,ﬂwuauaﬂsmﬂﬂmmaqmhsmmLsua
wuaiiie C canimorsus Wm’lmmﬁmﬂqum 84.7
Wesioun uasindiennuan 68 Wesiaun Wneleduie
MNMspNaRTn 61 Westwus nmagnGeniiedla
thenedm 237 wWedleun Laggndmny 85
Wosiown wmdewuriizenletannsewdlerhluly
sziaqmﬂﬁuaaﬁmigmLLaz?msiaL%’rgjﬁwaqmumiﬁm

HuitananevBemsum (Vader et al, 2019) eendlsh
umsdhsalszeuseuauaurTemaunsio
L%aauﬁﬂmazamL%yaiuﬂmt,al%amaglﬁ 063 AuABA
G mﬂmu%%’sjwuiwjﬂwﬁmmL?%w'mﬂnz?m%aﬁlu
ﬂizLLaL%amﬁmmﬂmusﬁwzﬁﬂéa%a szl
enlunguaifosesmunin 9 Tuszesnanenan (Van
Dam and Jansz, 2011)

MIVNNAGLN

SRR C. canimorsus avSumupmRAsUR
VNMBnAAEUSANAM 5 M§sAnsgiee
Twne 114 ’Suwﬁamﬂmﬁmaﬁm WU e
aﬂ‘wmvmimmja Titlome :ummiihma TGN
Srensian fe mafadlens SHanwdn (Fulminant
purpura) nfRMsAndslunsTaden éﬂamgﬁ%
(78 wWesiown) vumdu @6 wWeswun) tnidles
nenuile (31 Wesinur) eien (31 wWesiows) Viesde
(26 Wesiwns) tntewes (26 Weodieu) Hedleu 26
wWesiwws) weladun (23 wWeswun) Fuau (23
Wesis) uasUisfue (18 Wosioun) Tuseiiims
Andeuusdasams e gliaufuunmses
Almdnnmedndelunssuadendundn  (Sepsis)
ufuMIRnaMED 9 1wy mag@aﬁmmaﬂé’mﬁu
(Meningitis) m’gzﬂiz@ml,az%aé“mau (Osteomyelitis)
AMEBMRNNIAY (Pertoniti) max@aﬁmﬁﬂaé’mau
(Endocarditis) nmztaneniau (Pneumonia) ez
mamﬁa@é’mﬁuﬁﬁmﬂ’lﬂ (Disseminated intravascu-
lar coagulation: DIC) %qmazam%a?umimLamg
msfndslunszuadoshlviidnnadetinoyd
30 Wosiem (Chesdachai et al., 2021; Mader et al,,
2019; Markewitz and Graf, 2020)
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psrBuiumaesliiinismeisnamedenn
fhocnadenuavineanailadimdunomsGeie
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Chocolate agar  uaelienlassyatidvoniusiide
memeliA PCR wamsvh DNA sequendng (Gaastra
and Lipman, 2010; Janda et al,, 2006)
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aumnass Indole uazliemnsagos DNase uae

Catalase,

Gelatin 1{; wuAnEsl  Genus Capnocytophaga
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Glycogen Inulin LA (Gaastra and Lipman, 2010)
milranuautRvnduailunsssyaliduouuniide
Tu Genus Capnocytophaga ﬁﬂigﬂm dleann
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wetla PCR lumsrmeaeuitessyrliaveuuriiGely
mMInsTBuiumMmesfRmImeBuiismzee
16S rRNA
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165 rRNA Iﬂammiaiwaﬁaimmiﬂiaumﬂmit:mv
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RNA - BaduBuiteneluueiiBeuasiTonalums
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Telumsnensiaiieszyeiiaviselomsitutuene
eulsumnsielussyrlavesuuaiiGelaaiioy
fugrueyamsiusnTmaIMUATISevaITiBufy
luPSERNAsE (Church et al, 2020; Martins-Baltar
etal, 2022)

Qarraity

mieRiue TnsenFmuenguusnfites
Tolumssnn e eilungu Blactams W Penidilin
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acid) waw Cephalosporins (Ceftriaxone) TunmeTims
fndelunssuadosinfimsarirenufiusuuie
VROUUUREL LU Iﬁ%auﬁ’uawiuﬂaju Glycopeptide
EJEJ’N Vancomycin (Chesdachai et al,, 2021; Mader et
al, 2019)
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Assessing the Efficiency of a Veterinary Rabies Vaccine in Advancing Toward a Rabies-Free Area
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a ¥ ¥ v a¥ o y¥A o a . oa - o ¥ o oo A - o a¥ o ]
pELAN ennIenseesiugRaNllaTsEsuRu 05 1UAR. 1 1 fiowise 3 Pewdleiuietiu defuwm 6 Biou seiuglinuediefui
2 sriaumanaduisiusinm 05 1UAR. (Mategiieufe At A 0378 IUAR. uaw Jru B: 0.096 1UAR) Naengvibmumeaed
o aa A ¢ = Vg ! o a¥ o oA oA ' o o Yo a A v o Y e
Sv1seeiinit 90 Wesun Juamdhmisesuglienui 05 IUAR. eensfedliladusaianmsssumsbeieSauaeSmnssestin
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AenAey: Trsetiuun Tefiu MUrenlseiiwetin gy

ABSTRACT: The Rabies Virus (RBV) is a contagious zoonotic disease without treatment method, it can be prevented by immunization.
The key to successful rabies vaccination lies in the availability of high-quality vaccines capable of eliciting an immune response that
reaches the adequate protective level set at 0.5 IU/ml by the World Health Organization (WHO). However, the mentioned level of
innmunity isn’t the main factor to protect animal from fatality. Two Thai commercially available rabies vaccines were brought by this
experiment and were assessed in Syrian Hamsters to determine the Rabies Virus Neutralization Antibodly (RVNA) levels post-vaccination
and to observe the survival rate. Both vacdnes were found to induce immune responses that exceeded the protective threshold of 0.5
IU/ml at the first and third months after vacdnated. At the sixth month, both groups of hamsters exhibited a Geometric Mean Titer
(GMT) of RVNA at the levels of 0.378 IU/ml (Vaccine A) and 0.096 IU/ml (Vaccine B). Both resulting in @ 90% survival rate. This indicates
that an immune level of 0.5 IU/ml alone may not provide sufficient protection against infection. However, a threshold of 0.5 IU/ml

should still be considered when establishing rabies-free areas.

Keywords: Rabies, Vaccine, Rabies-free area, Immune
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Application of phage display technology for epitope identification and utilization in medical
research
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ABSTRACT: Epitope study is the study of recognition sites that antibody acts to antigen. There are many methods,
one is phage display, a technique that is used to map the site of the epitope. This technique involves inserting a
piece of the DNA molecule into the genetic material of phage to produce a variety of short peptides. Then, pep-
tides will be expressed on the phage surface. These peptides are screened using the process that proteins which
specific-bind to antibody are selected. The relationship of DNA binding peptides is then analyzed and the epitope
is determined. Phage display is a method that has advantages compared to other methods, such as less time of
the process, inexpensive, and extensive labor is not required. This method should be considered first to study the
antibody-antigen binding. This article describes the general principle of phage display and related researches about
the development of diagnostic methods, epitope-based vaccines, including epitopes of G protein on the rabies

virus.

Keywords: Phage display technology, epitope, antibody, antigen, phage
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TisUsaduanoem vieiduums (Flamentous phage)
(The editors of Encyclopaedia Britannica, 2023)
unuwreshTREmes uennltluBgiieisiin
melsPiSa (Cancer immunotherapies) Inemsidush
ueuRiuTesiione (Tumor antigen) L%ﬂé%ﬂaﬂﬁa
donszaunfauiulaesuda (nnate immune
response) (Hess and Jewell, 2020) uen vhanemae

Jarselomeenannlumsinuniieily - (Epitope

mapping) wasmkereiienssvilusiuiy
Tushu ﬁﬁﬂﬂ%ﬁumﬂﬁzjﬂﬁa M13 filamentous phage
Tneiivdnmsie  medslndwdneeneduiifieony
mmwawgﬂﬁimiuﬁma@ﬂquzjmuﬁaaymﬂwa
Bonm Phage display random-peptide library ik
v‘iﬂm'ﬁﬁml,%aﬂaymﬂLﬂiﬂwémﬂWw (Peptide-phage)
flanunsaduifuidmneiinesnisne (Specific
phage) wanhwulnauuRanaiilaluinszsmm
FuvLaeRy (Pande et al, 2010)

m3usnseanuuUgivaslUlnduuRtaymAna
(Phage display random-peptide library)

MslanseRNUUAeNUU I neayMA
w Wuneumvanveneedusiudnn i
snmdlevhadunanes (vecton dwiletnedlslvn
iy q o 21 wa wilvluhwnans 5 vee
Gene Il 7% Gene IV Fifvupmsasidusiu Pil vie
PIV oha mudiy Tngvdsmnaunszuaums
Translation umaglalusiilndiuulnaewen 7-
codon (Heptapeptides) negfiulusiu Pil o PIV
T srpsuaig (ATCG) wgnEeshiiluuas
swmuuuay SemuduldlsiiauslumsdaEes
maawaﬁﬂﬁmwméﬁLﬂiqsﬁﬂsmasﬁuwﬂgmwuﬁ
Fhilule (Uit 1)

s vhaRawadlumsnaAuwisenim
PneaEnselumMsTuiussmdUsRuiy
TUshu (Protein-protein interaction) MR-
Tmveseuiion IrenfrmuansalumsTUTueENS
sz Monoclonal antibody (mAb) Foams
FnenifulusiumeseuReutiy Snenssadeuen Pep-
tidelink phage protein iU mAb Tienlweenan
Random -peptide library Lmemmum@Uﬂi@auqu
mamﬁm DNA  sequencing Uﬁmﬂ%mﬂuﬂ%hﬁma—
Lwaeﬂ,umiizymmel,awimﬂmmmwma mAb $u
wsnidunsezaounia mAb Finosmsmieiinlas
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Ph.D.-7

X, GGGSI——

31J17i 1 uans M13 phage libraries Tngffoymeaifonnofu Heptapeptide (X7) uitandlusiu Pil

annsauannuvanvanevendulnalad 1.28 x 109 wuu Tnedl Gly-Gly-Gly-Ser Weusgvansanay

Tnewazlusiiu Pl (Ph.D.TM Phage Display Libraries Instruction Manual, New England Biolabs, Inc.)

Bind Wash
—_— _
751
MMMMMMM
0 " 't
i M M b M
dhe
Repeat x3 Elute
Analyse -_ . Amplify ~ ®&¥®

=R

£ coli

Ul 2 1314 Phage display random-peptide library Tuntsmsusmiseiindvesiusiu

Uuﬁuaﬁa@u%q Tinthufiss Phage-dlisplayed random
peptide library Lﬁ@iﬁﬁ’maﬁ%mﬁuaﬁémﬂ mAb T
17 mszuumstiaenn Bopanning duneviiasiiuy-
InpsmmilfitimsBeshusumsseneaosiu
eflmazainsnfuiu mAb antumseitng
rnvhafilavhuifSendehuiinlafeadntes
oon Asvdelmnzulvanavhafiennsdmzgse
b tht urmheume Tl UesUnadi
UePNDDN LLazﬁwmﬁmmzﬁgULLUUsuaqLaﬁImUéaiU
(g‘lﬁi 2) Gershoni et al. 2007) eendlsfiony Sy
@LLUU%@QLUtﬂwéﬁﬁﬂﬁaﬂigmﬂ Biopanning T
el wAoArRBY ORI Tevhavil
oumeernansnduif mAb lashusuayni

mslvhaRawasiuNUIeNINSHne

Tuthgthdlmidememauwweduasnnitly
wialulagvhapamae ey ingdwiums
Snwnlsalugie (Therapeutic agent) viserhanluly

msszuiwein  fedllddlusudouuy
@il (Vimotope) Tusslewiumslasmiladtlsn
fonte suddlalunsnamduinduiissyedlny
(Epitope-based vacdine) e

fhotnem el Phage display random-
peptide Tunmswam Mimotope peptide &wsuMs
pITItaelsA Human African trypanosomiasis (HAT)
TeunfusmsiladelstiaglaBmammamioud-
U@%GIIGL%E) %&é}laﬂ%mﬁ?lu Variant surface slycopro-
teins (VSGs) Flomnihide Trypanosoma brucei (Tb.)
cambiense Wushsau WsiiBmesislumeams
NarRsimuenuasiseneumeauvsteitny
wuula e (Non-spedific) enmalvmamsemauuu
Crossreaction muﬁ%’aﬁi&% Mimotope peptide e
Navseilnuves 7. b, gambiense VSGs wantharile
wnlsiy VSGs lumspsiaueviueineie  ms
veeedily Mouse mAbs AwnzRelUsiu VSGs
(LiTat 1.3 waw LiTat 1.5) \Jush@nden vidsnnageu




ansiEnann 22 atudi 1 - 2: 33 - 38 (2566)

36

e Biopanning wenanumedm@eniuvala 37
LLUU%EJW%EN?TU Linear LiTat 1.5 VSG epitope &g
17 wuuitdenpaesiu Discontinuous LiTat 1.3 VSG
eptope v WRdeUNUYTE 17 Willie @
emnsadiufimstussrme mAb s VSG LiTat
15 v LiTat 13 Tuveuih HAT sera anunsadfudiens
Fuonedinezszvme mAb Mo Mimotope peptide
a4 LiTat 15 uaw LiTat 1.3 saiiovm 9 whlvm eeng
NiledAiy (p<0.05) (Van Nieuwenhove et al, 2011)
Twhueafentu  nemideld  we. 2561
guamaviunmssReilseiade Mycoplasma
pneumoniae (M. pneumoniae) ARV e IsRTIANTg
Qiéﬂﬁuﬁﬁﬂizﬁm‘%mwiméﬁﬂ WHINVABUNS
Anlion Mimotope peptide f;asﬁ% Biopanning Imsﬂ,%
Fhnewoduniden Sielnmsdiuaes
Positive phage LLgaﬁﬁﬂﬁiwam Phage-heptapeptides
TsvRaeuNsTURUESuYes pneumonia-positive
e Indiect ELISA auemnsedn@eniulve a 2
Trau (Clone) Tlrnmisenpaesifann (High homolo-
gies) o M pneumoniae  antigen derhurmedeu
Al (Sensitivity) ‘Lumsmwéﬂaa M. pneumonia
Tumawnu 901 uay 80.0 Woslwum wavA
WEN (Spedificity) WU 943 way 97.1 wWesaum
PG (Shi et al, 2018)
venmnnslausslemimninaluladvheie:
wag Tumsespysuusmeseflyuuy Antigen-
specific mAb un anmsaneTludmmeaemun
aunsalawelulatvhapamesduoumediTusi
adleueflmusufinlumsdenssaugiouiu Tng
mmsamzéumwé"a Nab TEisyEvBmmeensdang
TrAMEanSATIMING  UazanEe BanmmUeImsne
Tsela suluiimspnruiauniadufissyiofilnan
me fheenaan mssnemslawelilatvhanamas
Iumsﬂszéjugﬁéuﬁuém%a Candida albicans
ety sRmssmlsa Candidasis 75!

UsgAnsnmesnainne  nsuameiinuldlng

YGKDVKDLFDYAQE uueymenha Uanes pll vde pvil
(Recombinant phage) aeth s RavuvnaeuvIL ATy
frogusavmmiunsUssfumsfndie Tnevdennin
msnnsEAL MRegnande C albicans NGNS
Bon KAMIYAGBMUT Recombinant phage e
T i@mﬁmﬁ?ﬂumatﬁugﬁéﬁu%y’aszw Humoral-
uae Cellular immune response BETRAY amElY
AsaRMAnRe ammm%&mma&l@mﬁ&m’%@ uay
FaSammssertineendiiuey (Shi et al, 2018)

mPed we. 2561 meFmMITEYTIWLS
WNlvUUSad N2N3  subdomain uedlusi FnBPA
VLN Staphy(ococms aureus Iﬂ&JLimmmimam
mAbs (3C3) sia N2N3 mamﬂmmimm‘*zﬁaaaﬂwam
leniloan (Hybridoma) uaztharlediniden 12-codon
peptide lbrary et Biopanning videmvhms
vessudlnemnrvhaidadenme®  Immunofluo-
rescence assay (IFA) kag Infection assay Fla-
yneumsBlenniusaosnaesiiinsmesiiy 5
vy iy IETFNKANNRFSH Fidningse
mAb 3C3 Gt 1) NMsyRFeURUTIERWUUL-
"Lwéﬁﬂmﬂgagwamm S. aureus WAZANANIOTNLAN
navaugiRsiiladnGluyirees (Va et al, 2018)

dwsurmATeiReestunmakaniatuissy
wilnilevostdsemnidolsariimstinanlueen
e fheenaa mmnswweimvedusiu
£33 sueme mAb 1610 Tunsiiudish%a Vacdnia
Tumsunsnszvessvmataanoan (He et al, 2012)
mMavnfuseRy K310 Bgs EDIIl vedkiand
(Dengue) FRUU Neutralizing mAb PEIRH 4 ane
g U et al, 2012) s sty o 7
Lﬁ‘m“;m (Gazarian et al,, 2011)

K euaeian anmuamm Srnuaulatioy
o Phage display random-peptide library Tunmsfinn
eilmiudlusiu G vedh¥afvaiivn fiuwze
Neutralizing mAb Tnemaniiazannsaiivesn
arusluniswameflidlnadmiuiansznu
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A15199 1 wansdsulUlnaveamafidmdentaain Biopanning laely mAb 3C3 iufdnideninediuylng

IETFNKANNRFSH Uy N2N3 iuteilnuidlng

mAbs Phage Sequence

3C3 1 ...GSGSEGTKRESW...
3C3 2 ...HDNLLSRTNNREF. ..
3C3 3 ...ISPKTFPDREGS...
3C3 4 ...SEFKDWLQTREFS...
3C3 5 ...YAFPGPTRFSYV...
3C3 6 ...QDFARDSHTREFS. ..
3C3 7 ...DMGPTTTWRFSEF...
3C3 8 ...GLSRFGPNRFQD...
3C3 9 ...STIFRESDV-EAH. ..
3C3 10 ...FGDWSKLAGRES. ..
NZN3 ...I[ETFNKANNRFSH...

nfinsifupe iafvatauniiusAvsnwinaRestu
Whole antigen lu3efu uaziverinnlugirduisy
oflupely SilugUwuirosu (Preexposre)
o ITulumssnumdduifade (Post-exposure
prophylaxis; PEP) %gaﬁﬁmmﬁwﬂaaﬂ% mAb e
éalﬁaﬁwaﬁﬁuﬂwLﬁuﬁaﬁmﬁamﬂﬂlwéam Hep-
tapep’udes phage library Lﬁumamﬁmﬁ mAb 7
posmvndeUatUY  96-well plate mﬂuu‘lﬁm
Biopanning lumsinidentaau hmsndentionn 3
30U I@mﬁm’mL%;J%umaamiﬁnzgmqﬂiau e
IamamisusL@W\haﬁiﬁa‘hwazaaﬂiﬁmﬂﬁqm uael
Sramimmmhaiimsiulauduse (Hih affinity) T
1nnie TItAVMSEUENUAS W (ONA sequenc-
ng vewhaiidndenln wmuwlaatudwuesaiy
et 2) wurvanmvnevestllvn Soam 6
Wuu nmsdaden 20 Teau urazuuufinay
donpapsnIneREiuuRY W AETa 6 WU
Andudioenu B 35,25, 25, 5, 5 uay 5 Wedwum
aunsoUssduladewumsUuuuainafitidne
wnniEn enansaduiu mAb 15LL%&LL5@%® UATUER
mmLﬁuhﬂalummaamgaqﬁugﬂLLUULa‘WIwUma
Trememeiuiu InelimsBeshrensesiiudu FEO

aamﬂayaqﬁumﬂﬁqm (65 Wosiwun) oo Q L
(50 wWosiown) uazdlernudlveTsidneugdian 3
TrausnvAgeUNSIUAYU Rabies immunosglobulin
(RG) Mm% ELISA wurlvmauiniismn Tnkams
ypaesagUlam winfl mAb FiuszAvnmigdluns
fufmsadefivathinn  iaansolumelulas
vhafamaglumsUssiliudhumaoRlniid g
f19 mAb 5‘14 lazanunInn Mimotope peptide 3
finlalumsnsainssiuniautunelsafivating
TuplaSutein  sitoneongmaianduindui
ssyeilnlalueuen

msiwiseRmmemsan@onvhad-
Tym Phage display random-peptide library :?J%EJ
IR RmssueneUssmste WhiBmsTauUEes
nantesnlunsyuumsinends Ussndneu-
UssnadumsislonBeudieuiuimseudmeds
whodlo gunin Aemuadudureu uentniiss
éuLﬂ?iENLLiN’mﬁasJﬂﬁ’l (Molek and Bratkovic , 2016)
MnmamsAnemanenATeTTinaiduiiiie
AR o aamoagUlan welilavhaRamas
aurmeniurilz@dn Mimotope peptide 7alfnenm
yrMunwe St i s uaain
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15190 2 wasearuUlnevedlaaundmngsenna  warnsiseaiivensnesilufigennassiy tnely

Anti-G mAb Jusémden

1 I PW T MA
2 N AW AE Y
3 N AW AEY
a W T GRL L
5 Y DLSTWS

Vv E R W Y

msUinsnuwlsezds  msuenlalunuss TNy
wiserhuimuduipdunssyeinuilmdmsy
Uasilsa NaseRnRalusisdn wes wavla
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