Genomic Characterization of Fowl Adenovirus Isolated
from Chickens with Inclusion Body Hepatitis in Thailand
using Whole Genome Sequencing
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auvdniaululn (IBH) 2o FAdV-8b: 3nnalkuluwasulnendaviiis:v

S190UNISASIIWUIED Fowl Aviadenovirus (FAdV) anewus 8b (Species E) ilunsousnlunisszuravevlsaguaniau (1BH) Tuwasulriide
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1. 9IN1SIAWYISANIW
(Clinical Signs & Pathology)
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“Basophilic Inclusion Bodies”
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2. AUSUIISVIIA=NISYNUN
(Severity & Classification)
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NISIWSS=u1ala=n1sdavnu
(Epidemiology & Prevention)
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onuuuvuu
(Current Vaccmes)
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IVISATSIIWSS:UNQlIazNSADIsA

N1sAada (Transmission)
aaconovIudaL (Iugan)
llasiuduau (NMSAUNEDIINS:)

NISTUIBO ANSALSNSIN
(Viral Shedding) (Colonization)
JUIBOUSLNUUNNKIU (¢ [12 Boluv]
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nIsniagadud: n:sSaluns:iaidoa
(Target Organ Damage) (Viraemia)
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wasntavadlsaaudnidululn (IBH) it FAdV-8b
nalnnasaniBana:nisAuulsAs=-AUIsadna=09g9:

s Yo, : EYR K S, AIIdergvolIBaalazitiolgo 5. 9IN1snwAauUn
1. N1SSUIBO nasiwsns:=918luswng nashAisoluadgaziUanuIe (Tisla Nettasi) 1a=AUIdeKIg SUlISy
g1 msuwsmomnlluaan 3. n'lsnws'ns:own'nq: 4. n1sVanalgisaanu 5. N1SA18VINIBAARAU 7. AUTBIA=N12:1A0ADON
(Vertical Transmission): folosa ns:zndiaan (Viremia): (Hepatotropism): (Hepatocellular Necrosis): (Liver Failure & Hemorrhage):
FAdV-8b vanulniohenanuulviugugnin [05a FAdV-8b TA2WINWI=RD n1sv1aavmovadlbsanlhsadnuidente  Auidenigagtusunsy duwalrinisiniu
, \fepatocytes) |Vﬂamaaua iSU auuaTmnﬂn'lsmavoamaa||uunau vousuauika mnmo |30A00NN"Y
NS:80AIOVOESIAIS (Focal Necrosis) 88619n919va (Hemorrhages) na:asau (Icterus)

AUUIU B 1UsI:

5ms*nmsmaadﬁ\1

3. NMsIWSNS:=8Nng 4. msiVamaneisadnu
2 msiwsitoelunusuau ns:lidiaan (Vlremla) (Hepatotropism): ' _ : O‘V
(orizapt Trarsmissian GoloSanndns:iaidonia: loSa FAQV-8b Dowdwasslo s e o .
P i e o Aunwlugiodeosilinunendn  rsadsu (Hepatocytes) d .m?nagova\{ AR T W00 PO 8 nsmagidsuwau (Acute Mortahty):
route) f010J0E1SAIS) | omsnseluyvadiv 10- 30%

(Pathognomonic sign)

asUwensSNuA o Fagv-8b irdsene -> ins:iaiden -> manersadiuaguduwa: -
(Pathogenesis Summary) nalrINA Inclusion Bodies -> AUIY -> HRSINISAIYFY




Hexon protein
(AONTHUANIIUSUINISUIIA=NDAUNAU)

nN1A91USIN Fowl Adenovirus (FAdV)

@

= Fiber protein
(BuoonU19N Penton base)

g 28
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. Fiber protein
(Buoonu19n Penton base)

DNA d19# (ds-DNA)
VU1 35-36 kb

IWUWINWAUNSUISIU

Family Adenoviridae

Genus Aviadenovirus

Species A

Species B Epecies C ‘ Epecies a Epecies a
. _» '
A

‘Serotype 4 Ef‘sgﬁ rielsn IBH

Y
oy

gﬁelsn HHS

I
12 Serotypes



uwurvdluvuazdrukuivduvovito Fowl Adenovirus (FAdV) ausa E 6lslnU 8b

lasvaswduua:diukuvuuargskawusassu (Nucleotide) ;mnmiskiarauuasnvdluu

[Ho FAdV-8b lUuanHmua\)Tsn IBH ludaiun a[uuunmuemds uieu 44,059 - 46,059 mua
lLa: ufnswasw\)nzjuvau Us=nauddgdunaivnaviua: aauannummhamHawa\)

0 5k 10k 15k 20k 25k 30k 35k 40k 45k kb
I 1 | 1 1 I 1 1 | | 1 1 | 1 1 | 1 1 1 1 | 1 I 1 | 1 1 1 | 1 1 1 1 1 1 1 | 1 1 1 |
dulargaiusg d@unaivnavn (Central Conserved Region) drulargaiuun
(Left Terminal Region) f (Right Terminal Region) USLuU
UszpouadegduKkan 16 du Tandem
ORFO ﬁa§1oipsoa§1qbs‘a Repeats
ORF1 ORF1A  (Capsid proteins) \ (TR)
SlyrE ase eqton ' ORF19 MORF20 >I‘ORF23 ORF25
R
ORF1B ORFIC UhEezits TR TR-2
(6,200-7,300) (7,300-11,200) (11,200-13,200) (16,500 -18,000) ﬁutﬂ sV ag_“.,ﬁ Eh ﬁfg gc:]t;tg:;gl{%s;:z;]:{;fz ANUEUELOWA:
(Key Structural Genes) KaINHNBZ) {umss:yang
WusWIu WGS
[ 1 1 1 | 1 1 1 1 | I I 1 I ] 1 I 1 I [ 1 1 1 1 ] I I I I | 1 1 I I I 1 I 1 I 1 1 1 1 | 1 |
0 5k 10k 15k 20k 25k 30k 35k 40k 45k kb

gulawa:
(Genus-specific genes)
unmuuUswuaos mwawwus

gu Fiber

e i o

Gu'/'\iﬂoa“m,ﬁao (Single fiber) uagawug1uua°°tuu

A2IL81) 521 amino acids sunadluu: Uszuntu 44,059 - 46,059 bp

(8gaim:sadload (910 isolate UPM04217)
G+C Content: 57.9% - 58%

usudunmanisal (ORFs): Us:u1tu 39 du

gu Hexon
(chukuvUs:uaeu 20,000 - 23,000 bp)

gukansauunslsing
lagtawr:us1oeu L1 Loop

A

law1: Species E Serotype 8b

A\ NotebookLM



nAIsMUNawWUSNIWuUsnssuvadigalosa IBH luds:inAlng
(Phylogenetic Tree of IBH in Thailand)

Serotype 1 v " A2IUEIATYNWIWEISINY
(Clinical Significance)

Serotype 1 Serot
: : ype 2, 3, 9, 11
(Gizzard Erosion) (Inclusion Body

Hepatitis - IBH)

soglsnlaw1:A2
(Pathognomonic Lesions)

' AUUI BA 1UST: lazwu
SeTtype 6 “Basophilic Intranuclear

Inclusion Bodies” Tuisaanu

dp)
)
(0%

Serotype 5 Serotype 7
Spec/ / S Y
&s 4 erotype 8a & . :
' SpeciessE 4 =
o serotyoh o3\ 9MSINISAY
NG~ © ‘ e o
Q \eS : Ut ® . ) ()
b A Sped : g </ 10% - 30%
ETOLyPess 159 NIA S 0
(Hepatitis- . i , N1sAAIe FAdV-8b '[uInuqamq
Hydropericardium ROwL (ég(:’l\llc;wrus Thai Isolates 2 1-3 &UnHiIsn nsznusia
Syndrome) (Thai FAdV-8b Us:anSNTWNsWwanogusulisy
Strains) |
= 19N99NIINNEU Serotype dUC|
FAdV-A: 1 (Gizzard Erosion) L 0guBAIAU (18U 8a, 2, 11)
FAdV-C: 4, 10 (HHS) l ||aﬂ\]ﬂ\]ﬂ3']Ulmﬂﬁh\]nq\]W-US‘nSSU
;{: ' FAdNRD e R RINECET) AoIUAANEAAINUaIeWUSS:AUlan:
FAdV-E: 6, 7, 8a, 8b ] ADUIKUUNWWUSNSSUETT 94.7% - 100%
/U 3B NUIB9ONWBINIU MSH lazdulnliBe
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uvandwanisalunisdudaglsanvausidngn

1 P -
inalulagUaauuasdowuldsiais ~ SYBR Green Real-Time PCR J—
udgvuradioyadns:au “skawusnssunvaluy” } - as>99UBu 52K
ij\nfjuqtyugé1ﬁm‘(un1sﬂa\)ﬁu[sn | ﬁﬂD'lUbg\)ﬂD"\.'—)—S'd_\)lﬁUﬁ\) 1074 1m ) ,\ /4 /;
y s:ydsuaubsalaudugn =

|
t -

.

— 35’_—3-’- —
Y

Conventional PCR
| as>99udu Hexon (L1 region)
UAUILUES:OUWUTIU

[ Virus Isolation (A1stwi:ugn1yo)

91Agwadw1:lagv (Cell culture) Eawnu
Juaaududau dau udsdudeanisritindu

—




OBJECTIVES




IANUS=avAN1SI98 (Research Objectives)
MSANWIANUIUzNWWUSNSSUVaIB FAAV-8b Tuds:inAlng

-

\_

1. Ms9MuUNIAzIANAUNNWUSNSS
(Genetic Classification & Grouping)

__[ Species E

r Species E

Species 2

Group 1
—— Group 2

o |wam||unﬂ:)'|Uha'mhawm\]wusnssuvadmo FAdV-8b
menlgluds:inAlng

« iWaIUSguRouAdUIANAS:KIWNALBOlUNURAI

N

)

p

\_

2. MsIUSguINgUNUS=AUAINA
(Global Homology Comparison)

Reference Strains
(e.g., Turkey, Indonesia)

Thai Isolate
(FAdV-8Db)

98-100%

« IWaIUSsUIRguaUTonalalnsuTUTaUaaINa
(GenBank)

o [OUs: |uun:nu|huaunwwusnssunua'lawusm\la\l
AUSEINA

a

WaawsnAIAKIY (Expected Outcomes)
3 vouanIm uﬂUamswmuwomjunmsunumawusnoanwwads ansnIwavan

N

Wy,

f’@\ Global IBH

Gv Expert Panel

m
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3 IUNKNYYKANUOYNISANUN

J1AS1tKaNgIcQJuUINIS
(ANALYZE)

IW’ltllﬂﬂlgO
(ISOLATE)

NDASKaAWUSNSSU
(SEQUENCE)

dudumskidrduwusnssuivaluu
(Whole Genome Sequencing)

ua.uun|nmuvnuno1uswlsoua\)fsn

Wo31As1:KIASLASVIBEN

wWrziagvisahsaondragvlunia
auw laglisadduddsauln

Primary chicken embryo liver cells)

vauasmos:nuama

aswmuuauannuaua lazasv

Phylogenetic tree WalUSsuIRgu
nmumaufa\muawwusm\)

Us~mmwanumaumluo
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la:35n1s : astiAnuINss:unauavlsalulins:no SokIaawus (2022)

IKQN1SUN1SS:U1Q O n1siJagunlav N1SJ1AS1tKN1VKaVURUANIS
(The Event) Y  NYwyISaNIWYavauU (The Lab Analysis)

) ill > ' e i i L
qamu 2022: mss:um?ums'uTrins:n\) t> :> = griilL A HTAIE NG

inaikansadluunalurvlnido () :Mnmisdugasyn (Necropsy) %anjmqalae)EuTJ (Liver Tissues)
fu SNINoWaUUNTAY YVKIQawUs wum:audniaunia:ilaidoaaan :Gg\?;'?ri?fj\:}gf;g?afr?ﬁ;mma
(Hepatic Hemorrhage) )

‘nu- S 0 = 3 7 e x
wans:nu: dasymsang 15% ) msasdoAansavisolSallkug

T
& — [ NDV
DNA/RNA PCR AlV
P . T . . 1355 PCR 11a:1n50v0onN
wumsmeiiauwauludadoungvsouAudym , Wwuanuru:duiuagud (Green Discoloration) 625835%1?%;23;’%%\; »FAdV
TAnaszinSukSoiduladn (Stunted Growth) goilusoglsadAsynunlugmisitiodelsadudniau -
\L . \_ A g V.
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A /' Msasd293u9d8 Fowl Adenovirus (FAdV) 02835 PCR \\

e N1Sns2930Ao FADV Tuld99UuuanAeinalian PCR Wukan logyodulunnisnsavdu
L/ (Conserved genes) U §u Hexon ua:gu 52K iwonuubugunss:uide

N1S0S29028I5 N1S0S2902835

Conventional PCR
(31990 Mase et al., 2009)

Real-time PCR / gPCR

(81999 Niu et al., 2017)

N1sasWIKkUI88uU Hexon 2 a0 MsasWIKu18du 52K
{Blwswasiwztn=9vnugu Hexon gy t5inAliA gPCR NdAWIgluNISNSI?
IWamsnsavKIEo FAV Nnalsa IBH g 250 Jsunrudidutaciodiu 52K

0
0O 10 20 30 40 50 60

Cycle
e i 1va:3alwsiuas s19az1dgalwsiuasuazlwsu
YUNaHAOAUN S19a1380IWSIes 3a Probe wuu In-house

Twswoasuazlwsudiksudu 52K

PCR 800 bp [wswasdrsudiu Hexon {8lwswos ua:lwsunoanuuua:
X |BH_HeX_F: o o, -~ —-— FAdV_52K_F
HasasaaoUauGL: Vi S zjomhsw-hmaﬂumwnumms O K CRRN R ETANGE
ugnuauaauLdyuna . dMsuMmsnsav FAM/BHQ1 FAdV_52K_P:
800 base pairs IBH_Hex_R: : ACGGC6TCE0TCAAAACCGA
TACTTATCHACRCCYTGRTTCCA
vuwao:mlsa inaia In-house FAdV_52K_Pr (Probe):
FAM-S-ACCCGGTBATBBAAGGCCTBTTAB BHQ1

9199v Niu et al., 2017; Mase et al., 2009



S:lU8UISIVY: MsugnLgaldsanalragvdlsaalwizlagy

(Virus Isolation Workflow)

Phase 1 msiessusadiwiziass (Preparation of CEL cells)

duauTiiduduian

e nsavuasvuusnioaa
uasgouamuioulusl

iueagauln SPF
21y 13-153u

@l

+ N520678 70 pum cell strainer
(Gibco, USA)
+ Uu 1,500 x rpm 10 uwi

« gowuewy 0.25% Trypsin-EDTA
(Gibco, USA) 10 um

« \fiuey forceps Uaoado
+ d1906nu PBS (pH 7.4) 2 Asy

Phase 2 nsusnifialada (Virus Isolation)

e Juuasnsav

wiuBolulyln SPF

0 1O3uuEI2896UY PCR 1uuan
(medav chorioallantoic)

« Uu 10,000 x rpm 10 ui
* Ns2067w 0.22 um membrane filter
(Millipore, USA)

« vi1 homogenate 10% (w/v)

Tu PBS + antibiotic mixture - WaiaU3unuuazAMuusIsao 1 ia

Phase 3 mstudunauaznisitasiey (Confirmation & Analysis)

o msanauasAansav (Extraction)

» d@n6a DNA 3anelag100u
+ asravuBosny PCR Tauld »
Primer Adnwaznulsa IBH

» vin Whole Genome Sequencing (WGS)
INDIMUAGUWUSNSSUNINUA
voolideuncandun

gunsninazasdAny nannis

0.25% Trypsin-EDTA (Gibco, USA)

PBS (pH 7.4)

DMEM + 10% FBS + 1% Pen-Strep
Antibiotic mixture

70 um cell strainer (Gibco, USA)

0.22 um membrane filter (Millipore, USA)

ViodTuu (WGS)

e NsnaAsWaLLarN15IL1ASIEV (Nanopore Sequencing)

nsusnido ldavinlélaswinU3unuuasaruusssaobialulals SPF nowinndadaluada

3 . " - . 3
twrztAe (Chick Embryo Liver: CEL cells) tiadoinanisiia Cytopathic effect (CPE) Boidu
vdnguraom st UMY 1A Nuududuuaziinseidru38 PCR uaznisnaasawusnssu

o auazuzIuzNdULTaa

Kv p

& T - o
+ MOUNE i trypsin

« wUAzNdULBaalu DMEM
+ 10% FBS + 1% Pen-Strep

0 v serial passage Tuld SPF
(3 passages)
P1 P2 P3

¢ ¢ ¢

s & L
S . )

tfiu Chorioallantoic fluid (CAF)

uax liver suspension

« wausniBaldanneresrodaitn
v WadAnviAuandauaswudnyzyao sa
v waldlunswaaladmiunisidouasintu

G WIELASOLDAA

e uuInuLazUsuaNnudindulead

» voaagaa 5 mL avlu
VIWIELADY 25 cm?

« Uufi 5% CO, duldivad
uuu monolayer

« Ysuanuiutuu
1 x 10 cells/mL

U liver suspension
dodoluwad CEL

@ ihdoina Cytopathic effect (CPE)

+ W6wad CEL Mmasuuan

T4'ln SPF 07y 14 3u * Honi CPE iy

wWuan 3-5 u

+ fvdayawlSsuvisuniugudayaaina
(GenBank) uazashe Phylogenetic tree
WOQAWITAIUINISNIVSEUIRINGD

LONAISH1069

* Sohaimi and Clifford, 2023



WHOLE GENOME SEQUENCING WORKFLOW

SISPA + Native Barcoding Kit on Oxford Nanopore MinlON Mk1C (R10.4.1 Flow Cell)

CELL CULTURE
SAMPLE & qPCR

Virus isolated in
Leghorn male hepatocellular

Fluotescence o0

DNA EXTRACTION

Extract viral DNA
and quantify by qPCR

qPCR result
Ct value

28 - 30

Low viral load

0 BIOINFORMATICS WORKFLOW

Quality control Host removal

P

SISPA AMPLIFICATION
(from DNA)

OXFORD NANOPORE
SEQUENCING

LIBRARY PREPARATION
(NATIVE BARCODE KIT)

Sequence-Independent

Single-Primer Amplification
starting from DNA

Reference mapping
(viral genome)

ATGCTAGCTA
-

Huledla

& trimming (Chicken)
'I - >
Chopper Minimap2

WORKFLOW SUMMARY:

Minimap2

Samtools / BCFtools

Cell culture isolate (Ct 28-30) — DNA extraction & gPCR — SISPA (from DNA) -
Native barcode library — MiniON Mk1C (R10.4.1) — Bioinformatics analysis — High-quality viral genome

Host: Chicken
(Host DNA will be removed
during bioinformatics analysis)

Variant calling

Load library onto

SISPA amplified DNA R10.4.1 Flow Cell

Extracted DNA ¢ l
— End repair / dA-tailing
Random primer annealing l g
(K-8N primer) l £
o
Native barcode ligation S
Klenow polymerase * §
strand extension e
PCR amplification J l
(with K primer) :
Pooling

Amplified DNA
(random fragments)

| | W l

i ,") Adapter ligation
!

Sequencing library

MiniON Mk1C

Real-time sequencing
& basecalling

e RAW DATA OUTPUT

Multiplexed long reads
(FASTQ)

100 +

0.1 | ' 1 4  § 1
0 12 24 36 48 60 72
Time (h)

4
FASTQ

@read0001
ACGTCTGATC...
+

1" #5%&'()...

FINAL OUTPUT

Phylogenetic analysis

=,

IQ-TREE

Consensus sequence Genome annotation

& polishing

= ATGCTAGCTA = DN

Samtools / BCFtools Prokka / VAPID

O

ATGCTAGCTAGCTA..

\ ,

& Complete / near-complete genome

High-quality
viral genome

& Genome annotation

@ Phylogenetic placement




RESULTS




Wwan1sJ3Y8 (Results) : msuunl‘c"sabé'amnﬁoaaiwgiwaélww:léuo (Virus Isolation Workflow)

Phase 1 msiasouwadiwizass (Preparation of CEL cells) Phase 2 msusnigolaia (Virus Isolation) Phase 3 misusunauaznisiiasey (Confirmation & Analysis)

c L MSIASHULYAAIWLLAYY
\ * ' 9 ndvanlivasaide SPF 019 13-15 Ju
\ / w S

fuvasanlivaeatio SPF AiaaBelaialuanmaasiuaninisiasuuyas

manensingn laun Aldenoan (B1e) uazditien (vn)

waawsd Ay
@ léwad Chick Embryo Liver (CEL cells) fiigainiw
wmusdMIUNMsINIsAsILazuNge 1A

.\oﬁ \

= msiwzAsateluly SPF uazwizidssluiyad CEL

&)

NMSaNALAZARNSDY, |
NMSADASHALAZNISILASIEN

N

CEL negatrve \

l-'

wdamnndusluwad CEL
Wuan 3 Ju wudnvue
cytopathic effect (CPE) léun
MSAAWVDIBAA NISNAUG?

YDAVAA NMSINUNISHNIALAD

& e
uarnIsngaasnaanNIINTULYTaa . pLiath i z .
4 mmsma‘muwus'nssumﬁuu (Whole Genome Sequencing; WGS)

smwuwAlulad Nanopore Sequencing uaziinsivitoyalaswSvuivioy
nugteyadna (GenBank) uazd3ing Phylogenetic tree
WaANwIAUANWUSN NI TauINTS

wansns23078 PCR Taulvlwswes
o - o . - v

yaf 1 Asuwrzaedy hexon 16t

dmvuindssuint 900 bp

#29679 P3 (from Nikhom liver)

waawsd ey

- -
@ aunsousniweladauar

. P : v T¥inauan
:} wanSinaluwaa CEL 1o
» {4_\500 pm_/, }’ . o ==
2wk .f.-- 7 ;,‘ S dn39 Tauwu CPE taau waawsdinry

mulu 3-5 3u @ dudumsiildelaadeds PCR lrinauan
@ laardunusnssuveslriasgnandon annsmirlUlglumsiiasied

arewuguasauduwusnmaiinuamslussavlana

asuwani1side

aunsousnidolaiaendeerssiugnlivasaide SPF ladnuie Taswumswisuwamanentineludu assasudugude PCR Wikauan

s w & - < - . . - - - PO -~
UaNDASHAAIAUWUGNTSAMIT lundae Nanopore Sequencing tWoAuwiug luMsIuunuaziinssiaewugvaalada

'y “\ / » A -~ l.
¢ * > (@) * & f g/1 » :
Q) oL/ X v
dothemugnln SPF induawad CEL wcluld SPF wsluwad CEL As79dw PCR NOAHAWUENSSN Jiaeidoua
wu CPE Tinauan Nanopore Sequencing (Phylogenetic tree)




WHaMSANUYI : MSIASIKAINIUWUSNIVIIAUUINISUDVLIED Fowl Adenovirus

(Phylogenetic analysis based on hexon gene)

Phylogenetic tree
(Maximum Likelihood method)
Bootstrap = 1,000 replicates

@ Isolate Tunsdnun
(This study)

@ Isolate 3nUszndlne

@ Isolate H1BRINANUSENA

93

96

98

100

95

89

95

9s

100

86

99

98

0.10

100

PV737793 NTU/C1635/2024 Taiwan
PV737790 NTU/C1005/2023 Taiwan

0OL456208 SD2009 2020 China
AF508958 764 FAdV-E-FAdV-8b
MK572856 GB624-USA 1998 USA

IBH NIAH FAdV-E-FAdV-8b (This study)

AF508955 YR36 FAdV-E-FAdV-7
AF508956 TR59 FAdV-E FAdV-8a
AF508954 CR119 FAdV-E FAdV-6

AF508948 SR49 FAdV-D-3
AF508947 685 FAdV-D FAdV-2

AF508946 SR48 FAdV-D FAdV-11

AF339918 A2-A FAdV-D FAdV-9

AF508952 340 FAdV-B FAdV-5

AF339923 C2B FAdV-C FAdV-10
AF508951 KR5 FAdV-C FAdV-4

AF339914 CELO FAdV-A FAdV-1

' FAdV-E
(Serotype 8b)

FAdV-D
(Serotype D)

FAdV-B
(Serotype B)

FAdV-C
(Serotype C)

FAdV-A
(Serotype A)

FAdV-E

(Serotype 8b)

FAdV-D
(Serotype D)

FAdV-B
(Serotype B)

FAdV-C
(Serotype C)

FAdV-A
(Serotype A)

Serotype Representative isolates

PV737793 NTU/C1635/2024 Taiwan
PV737790 NTU/C1005/2023 Taiwan
0OL456208 SD2009 2020 China
AF508958 764 FAdV-E-FAdV-8b
MK572856 GB624-USA 1998 USA

IBH NIAH FAdV-E-FAdV-8b
(This study)

AF508955 YR36 FAdV-E-FAdV-7
AF508956 TR59 FAdV-E FAdV-8a
AF508954 CR119 FAdV-E FAdV-6

« AF508948 SR49 FAdV-D-3

AF508947 685 FAdV-D FAdV-2
AF508946 SR48 FAdV-D FAdV-11
AF339918 A2-A FAdV-D FAdV-9

AF508952 340 FAdV-B FAdV-5

AF339923 C2B FAdV-C FAdV-10
AF508951 KR5 FAdV-C FAdV-4

AF339914 CELO FAdV-A FAdV-1

HaN13IATIALAANLIALLG isolate “IBH NIAH FAdV-E-FAdV-8b” (3nduns) aglunguifeniu FAdV-E serotype 8b lnsfianuduiuslnadanu isolates

nUszndlnsuarulungudennu (bootstrap support > 95%)



WHaANSJLASI:KAUIUWUSUDVLIED Fowl Adenovirus

(Multiple Sequence Alignment yavéiu Hexon)
uaavsunsiinndlondddunlasuundlsing (manmsalfudrdsudmsunissuun)

sihunusiinndlalneg (Nucleotide position)

Isolatk / Strain Origin / Year

Identity
402 582 651 879 1050 1215 1437 1683

® PV737793 NTU/C1635/2024 Taiwan 8b Taiwan / 2024 A T G c i A G C ¥ G 100
® PV737790 NTU/C1005/2023 Taiwan 8b Taiwan / 2023 A T G C j i A G C T G 99.8
@® OL456208 SD2009 2020 China 8b China / 2020 A T G C T A G C T G 99.6
@® AF508958 764 FAdV-E-FAdV-8b 8b China / 2019 A G C ¥ A ( C T 99.4
® MK572856 GB624-USA 1998 USA 8b USA / 1998 A ¥ G c i ] A G C 7 4 G 98.9
@® IBH NIAH FAdV-E-FAdV-8b (This study) 8b Thailand / 2022 A T G C T A G C {3 G 99.6
@® AF508955 YR36 FAdV-E-FAdV-7 7 China / 2016 ( C A T C G A T C A 95.1
® AF508956 TR59 FAdV-E FAdV-8a 8a Thailand / 2016 A C A ) ¢ C G A T c A 94.7
® AF508954 CR119 FAdV-E FAdV-6 6 Thailand / 2016 G T A C T G A T C G 93.9
® AF508948 SR49 FAdV-D-3 D-3 China / 2016 C A - 1 G A C & 2 89.8
® AF508947 685 FAdV-D FAdV-2 D-2 Thailand / 2016 C A - T G A C G G 1 89.3
® AF508946 SR48 FAdV-D FAdV-11 D-11 Thailand / 2016 C A - ¢ G A c e G y i 89.6
@® AF508952 340 FAdV-B FAdV-5 B Thailand / 2016 § 5 G - C A T T A G C 88.1
@® AF339923 C2B FAdV-C FAdV-10 C Thailand / 2007 G A 4 G C ( C T C A 87.4
@® AF508951 KR5 FAdV-C FAdV-4 C Thailand / 2016 A T G C € C T C A 87.6
® AF339914 CELO FAdV-A FAdV-1 A Brazil / 2013 A c G i ] C G c g i 86.2
@® AF339918 A2-A FAdV-D FAdV-9 D-9 Thailand / 2006 A - T G € c C T 88.7

mamsaiiudiny  (ludu Hexon) asuwanmsAne Aosurududnenl swatihndlolve

X : @ solate “IBH NIAH FAdV-E-FAdV-8b" (nEume) fidéduiiondlonalndiduoriu @ isolate 51950Tunau FAAV-E
250, 402 97uun Genus (Mastadenovirus) T = Thymine
A S ngu FAdV-E serotype 8b (Ina-3u-lsiviu) sgnvihivdrdey (Identity 99.6-100%) . Isolate #idnwil (IBH NIAH)
582, 651, 879 97uun Serotype vian (A-E) C = Cytosine
1050, 1215 ?97uun Subtype anelu Serotype 0 Inoglu Clade iiiganuidio FADV-E serotype 8b @ Isolate 51050610815 In (G = Guanine

1437, 1683, 1890  Tdariuayu Phylogenetic resolution Q aunsaldiu Hexon Tumssuundlsindldogviivszansnn - = Gap

&

* % Identity Aulnuiisuiu isolate AANWT (IBH NIAH FAdV-E-FAdV-8b) Tasldsiumisiinnalaneviovualuemsie



CONCLUSION




LIMITATIONS AND FUTURE DIRECTIONS

P
Q. - - L d - . L d L d
S Molecular Epidemiology and Genetic Diversity of FAdV-8b in Thailand
nis3iAs1:KdayadINdu Hexon Go& Multiple Sequence Alignment na: Phylogenetic Analysis
Although this study provides valuable insights into the molecular Future studies should incorporate broader geographic sampling and
epidemiology and genetic diversity of FAdV-8b in Thailand, the relatively complete genome sequencing to comprehensively understand the
small sample size may limit the generalizability of our findings. evolutionary dynamics and pathogenic mechanisms of FAdV.
1. LIMITED GEOGRAPHIC COVERAGE 0 e e o
Sl e e g BROADER COMPLETE LONGITUDINAL PATHOGENICITY &
i o Y GEOGRAPHIC GENOME MONITORING FUNCTIONAL STUDIES
across all regions and poultry systems. . SAMPLING SEQUENCING
2. RELATIVELY SMALL SAMPLE SIZE AN
* A limited number of isolates were included in the study. ‘ l’ .: *‘ :..’ /
» This may reduce the statistical power and generalizability ll | JM \!H ﬁ s -\"",_'/,/'
of the findings. RO -l ' I 2
. (Serotype 8b) /
3. PARTIAL GENOME ANALYSIS (HEXON GENE) N /| ¢ Bpendsunellanceto pyform whole genome o Track temporal changes  * Investigate virulence
NS s ‘ additional provinces ina (WGS . > factors and host-virus
* Only the hexon gene was analyzed. . = and neighboring sequarcing (WGS). in FAAV strains. o atiiris
* Recombination events and evolutionary dynamics across \ ‘ countries. b o Uiitarit) ekt ¥
the whole genome may not be fully captured. | | = Increase sample size events, virulence genes, dynamics during ¢ Clarify pathogenic
3 \ from different poultry and evolutionary epidemic events. mechanisms of FAdV
4. SINGLE TIME FRAME | farms and production hotspots. in poultry.
* Samples were collected within a limited period (2006-2024). ' ‘ i - B e A ——— N ——
* Temporal dynamics and long-term evolutionary trends : {- To mitigate future outbreaks, it is imperative that poultry farmers implement )
could not be fully assessed. ‘ < —_ ¢ H
B ‘ robust disease monitoring programs and track molecular changes in FAdV r |
| | ' strains during epidemic events. @
‘ SEROTYPES IDENTIFIED IN THIS STUDY
DATA & METHODS SAMPLES ~ . TARGET GENE _ ANALYSES .. KEY FINDING
R @7 oo (¢ e ] e (8 |20 2D B BB BB
N % infe chickens in -900 bp amplicon i Ui W, A is stu
*' Lopburl; Thaliend Mase et al., 2009 Alignment, Phylogenetic . * 7 clusters within FAdV-E 2 2 w : B ( 8
— (2022) Niu et al,, 2017 Analysis serotype 8b 5 isolates 6 isolates 1 isolate 2 isolates 1 isolate
| i y The majority of Thai isolates belong to FAdV-E serotype 8b.

KEY This study provides the first comprehensive molecular characterization of FAdAV-8b in Thailand using hexon gene analysis. While limitations exist,

( , TAKEAWAY continued surveillance, whole genome sequencing, and functional studies are essential to understand FAdV evolution and to support effective Q § @

prevention and control strategies in the poultry industry.
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asountazd lﬂS'l K lU\)[U lanaua\)wa FOWl Adenovirus

Q asu (CONCLUSION)

&,

@ mstimaviusslulsus:Tosu (APPLICATIONS)

— & . gt ns3uvddsuasztiistiv
gudunmsuaniio FAAV-8b arowusinaladuse @ o

e - X ' @
lyaes19 PCR/GPCR (Hexon gene) & msSumsasidwultoogusiats)

nneagweulnvle (Lopburi, 2022) lasasrawuidass PCR/gPCR , : T
« ihssivmsssnaluhsuuaswunidovetvdoiiiov

uazdungu Hexon (L1 region)

{ msaounuuazUavnulsa
u‘?aﬁqaiﬂu FAdV-E serotype 8b ,\i « 9nBu Autogenous vaccine finsvfuanewugrioviiu (FAdV-8b Tny)

. G St 3 + Mom@smsaufiuiaua: biosecurity toaansuwsi8o
finmulnadanuanawuganling—u

(Clade wawnzuav 8b) draanumiliounvwusnssy 99.6% f\ ASUSKIsSan1sWisy
m‘y *  AEINSINMSMNYUATANUEBMEMOLASYIND

P Bias R o WNUSEANENWNSHAALAEAMNEVEUTavaRaMNSSUdaIUN [ne
nalkinasaslsandu uaznalkiia CPE Tu CEL cell :

ugaviivanuauisalunisiiusudunaznalse ms3dsudasaaq
luszuunaaov @ « Gamumswasuiaimoiiugnssuvevide FAAV sghvdetiiov

+ Anwnalnnisnalsauaznisaauauavaaindu
oy : < -3 e —
goyatuzudanglumsiths:3vuazasunulsa

IBH Tuuszinalng uazativayunistoviunisgauide i y »
. « auuayudayaingmansiumsiiissivuazmuaulsadaiUnuavusana

niAsygiavaaamnssudaitn p S # ' i
» GS’\OFY)"NLaOUU611UF1‘)’1U1J8061ﬂUYI108'Jﬂ'1W ua:n'IsaoaansTm’JUnuaoIna
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