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Introduction

Types of pathogen in rodents

Vol 62, No 3
May 2023
Pages 229-242

Journal of the American Association for Laboratory Animal Science
Copyright 2023
by the American Association for Laboratory Animal Science

Pathogen Prevalence Estimates and Diagnostic
Methodology Trends in Laboratory Mice and
Rats from 2003 to 2020

Theresa M Albers,* Kenneth S Henderson, Guy B Mulder, and William R Shek

(Albers, T. M., et al., 2023)
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Type of viral genome Viral families Prevalence
DNA viruses Herpesviridae 0.70%
Arenaviridae 53.10%
Coronaviridae 1.25%
Flaviviridae 5.78%
Hantaviridae 22.83%
RNA viruses Hepeviridae 0.07%
Paramyxoviridae 0.38%
Picorbirnaviridae 1.70%
Picornaviridae 0.33%
Reoviridae 0.14%
Other 13.72%

(Wu et al.,, 202
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Hypothesis

1. The diversity and prevalence of bacterial pathogens in rodents from

different habitats are different.

2. A candidate virus circulating in rodents has the potential of cross-species

transmission.

» To investigate the diversity and prevalence of bacterial pathogens in

rodents from different habitats

> To determine the distribution of viruses belonging to common zoonotic viral

families in rodents from different habitats

» To determine the cross-species transmission potential of a candidate virus

in rodents in Chanthaburi and Chiang Rai, Thailand
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Previous progression 5
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Determination of the distribution of viruses
belonging to common zoonotic viral families and
construction of phylogenetic trees in rodents
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Previous progression

Distribution of commmon zoonotic viral families in rodents

Dry Season Wet Season

Province | s S —
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Figure 1 Relative abundance of the zoonotic viral family in rodent in each pool

Top 5 viral families with high abundance: Retroviridae, Peribunyaviridae, Hantaviridae, Anelloviridae, and Parvoviridae.
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Part 3- Distribution of common zoonotic viruses
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Part 3- Distribution of common zoonotic viruses

To determine the distribution of viruses belonging to common zoonotic viruses in rodents

from different habitats
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Part 3- Distribution of common zoonotic viruses

To determine the distribution of viruses belonging to common zoonotic viruses in rodents
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Part 3- Distribution of common zoonotic viruses

Virome Identification To determine the distribution of viruses belonging to common zoonotic viruses in rodents
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Figure 2 Proportional distribution of viral contig associated with host range



Part 3- Distribution of common zoonotic viruses

Season
Province
Habitat !
Species

Group I —

Orthoherpesviridae
Anelloviridae
Poxviridae
Circoviridae
Polyomaviridae
Picornaviridae
Picobirnaviridae
Adenoviridae
Hepeviridae
Flaviviridae
Parvoviridae
Coronaviridae
Papillomaviridae
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Retroviridae

Anelloviridae and Orthoherpesviridae showing a broad distribution pattern with varying levels of abundance.
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To determine the distribution of viruses belonging to common zoonotic viruses in rodents

Poo

Poo

Pool

Poo

Poo

Poo

N ©0 0O O A N M ¥ 1" O N 0o 0 O A N M ¥ 1 OV N O o O
o O O =H = =2 = = = = —= 4 ~4~ AN N4 NN o o N NN N &N N ™M
T U U ® U U U U U U U U U U U U U U U UV T T W O
2 0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0 O O O O O O 9 0 @
S 3338 3888883838888 s8s8s8ssszszs
g & &£ & & &L L L E&EE L L L ELE L ELELE L L L & L &

Figure 3 Relative abundance of the viral families in rodents in each pool.
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Part 3- Distribution of common zoonotic viruses

To evaluate viral community composition between rodent species and habitats
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Figure 4 Alpha diversity of viral communities of Rodent species ((A) Chaol index, (B) Shannon index) and Habitats ((C)Chaol index, (D) Shannon index). Statistic significant differences
in the diversity indices (Kruskal-Wallis, p-value < 0.05).

Diversity of viral species were not significant differences among species or habitats (p > 0.05).



Part 3- Distribution of common zoonotic viruses
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To evaluate viral community composition between rodent species and habitats
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Figure 5 Principal coordinate analysis (PCoA) of viral family composition based on the Bray—Curtis dissimilarity, p-value < 0.05, visualized by (A) Rodent species and (B) Habitats.

The composition of the viral community showed significant variation at the species level

among 2 rodent species, but not significant among 3 habitats.



Part 3- Distribution of common zoonotic viruses

To determine the cross-species transmission potential of a candidate virus in rodents
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Part 3- Phylogenetic tree analysis 16

To determine the cross-species transmission potential of a candidate virus in rodents

NC_038365.1 Loie River virus (~7.2 kb)

S segment: 5-| GPC >< NP | -3
L segment: - [RZ.)> < Z2000 0 -3
| | | | | | |
1,000 2,000 3,000 4,000 5,000 6,000 7,000
Contig in this study
s segment: 5- K147 _13435 (~3.2 kb) | |3 . 93.13%
5. < k141_54996 (~3.1 kb) || -3 :92.85%
5. [[_KIA1_ 37584 (=1.9Kb) > | -3 :93.13%
5. |[__KI41_12667 (-19Kb) > |3 :9262%
L segment: 5- [ K141 31141 (~7.3 kD) [|-3 :93.31%
5- || K141 2607 (~7.1 kb) D3 :9333%
k141_56336 (~1.9 kb) 5- | |5 87.20%
5- k141 15331 (~7.3 kb) > 3 . 93.14%

I | | | | | |
1,000 2,000 3,000 4,000 5,000 6,000 7,000



Part 3- Phylogenetic tree analysis

Tree scale:1 ————

To determine the cross-species transmission potential of a candidate virus in rodents

L protein

QYF49514.1 |Hailar virus

AVM87641.1 |Wenling frogfish arenavirus 1
AVM87645.1 |Wenling frogfish arenavirus 2
QEG08233.1 [Salmon pescarenavirus 1
QHX39781.1 |Andere Heimat virus 1

AZ172622.1 |Veterinary Pathology Xurich virus 1
AZI72619.1 |Old schoolhouse virus 1
AYH91792.1 |Dante Muikkunen virus 1
AKN10711.2 |[Haartman Institute snake virus 1
AFP93550.1 |CAS virus

AGH06042.1 |ROUT virus

AFP93553.1 |Golden Gate virus

AKN10694.1 |University of Giessen virus 1
APX61223.1 |Tavallinen suomalainen mies virus 2
AAP44538.2 |Allpahuayo virus

AAST72554.1 |Pirital virus

ACC94302.1 |Parana virus

ACC94298.1 |Flexal virus

AAX99344.1 |Bear Canyon virus

AAX99352.1 |Whitewater Arroyo virus
AAX99349.1 [Tamiami virus

ACC94300.1 |Latino virus

AAP44550.2 |Oliveros virus

AXB49214.1 |Xapuri virus

AAP44555.2 |Cupixi virus

AAQ55254.1 |Guanarito virus

AAQ55263.1 |Sabia virus

100
100
19
)
i
100

ABY87071.1 |Chapare virus

AAA47901.1 |Tacaribe virus

AAQ55250.1 [Junin virus

AAQS55248.1 [Machupo virus

ACR56362.1 |Lujo virus

AJI43721.1 |Souris virus

BAM45331.1 |Lunk virus

AAX49344.1 |Lymphocytic choriomeningitis virus
AJW68782.1 |[Ryukyu virus

ADD63340.1 [Merino Walk virus
AKH39840.1 |Okahandja virus

AKH39838.1 |Mariental virus

AACO5817.1 |Lassa virus T

AIK25571.1 |Gairo virus

AAV54107.1 |Mopeia virus

BAL03414.1 |Luna virus

AWM11453.1 |Lijiang virus

AJA91491.1 |Wenzhou virus

AHE76152.1 |Loei River virus

pool 18 k141 56336 |Loie River virus RdRp
pool 1 k141 31141 |Loie River virus RdRp
pool 26 k141 15331 |Loie River virus RdRp
pool 2 k141 2607 |Loie River virus RdRp

Innmovirus

Antennavirus

Hartmanivirus

Reptarenavirus

New World Mammarenavirus Clade A

New World Mammarenavirus Clade D

New World Mammarenavirus Clade C

New World Mammarenavirus Clade B

Old World Mammarenavirus

Tree scale: 1 +———

e 1 |

I\H =

.

Glycoprotein

QYK37505.1 |Hailar virus
YP 009141005.1 |Okahandja virus
YP 009019200.1 |Merino Walk virus
'YP 009141003.1 |Mariental virus
YP 009505808.1 |Solwezi virus
YP 516230.1 |Ippy virus
NP 694870.1 |Lassa virus
YP 170709.1 [Mopeia virus
YP 004933730.1 |Luna virus
YP 009116790.1 |Gairo virus
YP 516226.1 |[Mobala virus
YP 009113206.1 |Wenzhou virus
pool 26 k141 12667 |Loie River virus GPC
pool 2 k141 37584 |Loie River virus GPC
pool 1 k141 54996 |Loie River virus GPC
YP 009505803.1 |Loei River virus
pool 1 k141 13435 |Loie River virus GPC
YP 009508478.1 |Souris virus
r YP 010086251.1 |Dante Muikkunen virus 1
ob o5

o

AKN10683.2 [Haartman Institute snake virus 1
YP 010086253.1 |Old schoolhouse virus 1

YP 010086256.1 |Veterinary Pathology Zurich virus 1

% YP 010839992.1 |Andere Heimat virus 1
'YP 006858706.1 |Lunk virus
XOB76280.1 |[Ryukyu virus

YP 010839406.1 |Lymphocytic choriomeningitis virus

YP 002929490.1 |Lujo virus
YP 001936019.1 |Flexal virus
YP 001649221.1 |Allpahuayo virus
YP 001936017.1 |Parana virus
YP 025080.1 |Pirital virus
YP 010086246.1 |Xapuri virus
AKG54821.1 |Oliveros virus
YP 001936021.1 |Latino virus
r YP 006590086.1 |CAS virus

AZI72617.1 |University of Giessen virus 1
AFP93555.1 |Golden Gate virus

3 YP 009019194.1 |ROUT virus
APX61208.1 |Tavallinen suomalainen mies virus 2
YP 010839955.1 |Salmon pescarenavirus 1

\_ﬂjAVMEWGM.l |Wenling frogfish arenavirus 1
YP 009551607.1 |Wenling frogfish arenavirus 2
YP 001911113.1 |Whitewater Arroyo virus
QEO060192.1 [Tamiami virus

YP 001649226.1 |Bear Canyon virus

YP 001816782.1 |Chapare virus

YP 089665.1 |Sabia virus

YP 001649222.1 |Cupixi virus

NP 899210.1 Guanarito virus

NP 899212.1 [Machupo virus

QPZ89244.1 |Tacaribe virus

NP 899218.1 |[Junin virus

Innmovirus

Old World Mammarenavirus

Hartmanivirus

Old World Mammarenavirus

New World Mammarenavirus Clade A

New World Mammarenavirus Clade B

New World Mammarenavirus Clade C

Reptarenavirus

Antennavirus

New World Mammarenavirus Clade D

New World Mammarenavirus Clade B

Sequences clustered tightly with Loie River virus and Wenzhou virus within the Old World Mammarenavirus lineage.



Part 3- Phylogenetic tree analysis

To determine the cross-species transmission potential of a candidate virus in rodents

NC_012936.1Rat Coronavirus Parker (~30 kb)

| |

| I | I | I | | | | | | |
2,000 4,000 6,000 8,000 10,00012,00014,00016,00018,00020,00022,00024,00026,00028,000 30,000

Contig k141_117818 (~2.5 kb)

80.98%

| | | | | | | | | | | | | | |
2,000 4,000 6,000 8,000 10,00012,00014,00016,00018,00020,00022,00024,00026,00028,000 30,000

Contig k141_95566 (~1.6 kb)

86.25%
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Part 3- Phylogenetic tree analysis

Tree scale: 1 ———

To determine the cross-species transmission potential of a candidate virus in rodents

Membrane protein

QGX41960.1 |Alphacoronavirus sp. WA2028

QCX35163.1 |Tylonycteris bat coronavirus HKU33

AZF86127.1 |Alphacoronavirus Bat-CoV/P.kuhlii/ltaly/3398-19/2015

AlA62268.1 [BtNv-AlphaCoV/SC2013

ACA52167.1 |Miniopterus bat coronavirus 1

ACA52174.1 |Miniopterus bat coronavirus HKU8 strain AFCD77

QGX41954.1 |Alphacoronavirus sp. WA3607

AlA62255.1 |BtRf-AlphaCoV/HuB2013

QHA24727.1 |Hipposideros pomona bat coronavirus CHB25

AFU92107.1 |Rousettus bat coronavirus HKU10 isolate 183A

AlIA62249.1 |BtMr-AlphaCoV/SAX2011

ABQ57211.1 |Bat coronavirus HKU2 strain HKU2/GD/430/2006

QLE11828.1 |Bat alphacoronavirus isolate AMA L F Alphacoronavirus
AFR79260.1 [Human coronavirus 229

AAG48596.1 [Human coronavirus 229E isolate J0304
AAS58180.1 [Human coronavirus NL63

QGX41948.1 |Alphacoronavirus sp. WA1087

AAK38659.1 |Porcine epidemic diarrhea virus strain CV777
QDES55568.1 |Bat alphacoronavirus BtCoV/020 16/M.dau/FIN/2016
AGT21336.1 |Bat coronavirus CDPHE15

ASF90446.1 |Suncus murinus coronavirus Xingguo-74
ADI80516.1 |[Mink coronavirus strain WD1127

CAB91149.2 |Transmissible gastroenteritis virus

APU57647.1 |Lucheng Rn rat coronavirus

ATP66786.1 [Common shrew coronavirus Tibet-2014
ATP66746.1 [Myodes rufocanus vole coronavirus 2/JL.2014
AJA91200.1 |Betacoronavirus HKU24 strain HKU24-R050051 ,
AAT84357.1 [Human coronavirus OC43 strain ATCC VR-759 ﬂ
pool 11 k141 117818 |Rat coronavirus Parker _
AAT98584.1 |[Human coronavirus HKU1 genotype AT
AAU06360.1 |Murine hepatitis virus strain A59

ABN10845.1 |Tylonycteris bat coronavirus HKU4

ABN10881.1 |Pipistrellus bat coronavirus HKU5

AFD29203.1 |[White-eye coronavirus HKU16 strain HKU16-6847
ACJ12037.1 |Bulbul coronavirus HKU11 isolate HKU11-934
AFD29196.1 |Porcine coronavirus HKU15 strain HKU15-155
ACJ12064.1 |[Munia coronavirus HKU13 isolate HKU13-3514 Deltacoronavirus
AFD29228.1 |Night-heron coronavirus HKU19 strain HKU19-6918
AFD29236.1 |Wigeon coronavirus HKU20 strain HKU20-9243
AFD29246.1 |Common-moorhen coronavirus HKU21 strain HKU21-8295
QCB65101.1 |Canada goose coronavirus strain Cambridge Bay 2017
AKF17728.1 [Duck coronavirus DK/GD/27/2014

AKV63209.1 |Infectious bronchitis virus Ind-TN92-03

AAAT70239.1 |Infectious bronchitis virus

AHB63483.1 |Bottlenose dolphin coronavirus HKU22 isolate CF090325
AOG30825.1 |Rousettus bat coronavirus isolate GCCDC1 356
ABN10914.1 |Rousettus bat coronavirus HKU9

AWV67042.1 |Eidolon helvum bat coronavirus CMR704-P12
QHD43419.1 [SARS-CoV 2 isolate Wuhan-Hu-1

AAP41041.1 |SARS coronavirus Tor2

AlL94219.1 |Bat Hp-betacoronavirus/Zhejiang2013

QEG08241.1 |Pacific salmon nidovirus Pitovirinae

Betacoronavirus A

Betacoronavirus C

Gammacoronavirus

Betacoronavirus D

Betacoronavirus B

Tree scale:1 —

Nucleoprotein

QHD43423.2 |SARS-CoV 2 isolate Wuhan-Hu-1

AAP41047.1 |SARS coronavirus Tor2

AlL94222.1 |Bat Hp-betacoronavirus/Zhejiang2013

ABN10846.1 |Tylonycteris bat coronavirus HKU4

ABN10882.1 |Pipistrellus bat coronavirus HKUS

AOG30826.1 |Rousettus bat coronavirus isolate GCCDC1 356
ABN10915.1 [Rousettus bat coronavirus HKU9

ATP66747.1 |Myodes rufocanus vole coronavirus 2/JL.2014
AAT84358.1 [Human coronavirus OC43 strain ATCC VR-759 T
AJA91202.1 |Betacoronavirus HKU24 strain HKU24-R05005!
AAU06361.1 |[Murine hepatitis virus strain A59

pool 11 k141 117818 |Rat coronavirus Parker A
AAT98585.1 |[Human coronavirus HKU1 genotype A

AFD29230.1 |Night-heron coronavirus HKU19 strain HKU19-6918
AFD29238.1 |Wigeon coronavirus HKU20 strain HKU20-9243
AFD29248.1 |Common-moorhen coronavirus HKU21 strain HKU21-8295
ACJ12066.1 |Munia coronavirus HKU13 isolate HKU13-3514 Deltacoronavirus
AFD29205.1 |White-eye coronavirus HKU16 strain HKU16-6847

ACJ12039.1 |Bulbul coronavirus HKU11 isolate HKU11-934

AFD29198.1 |Porcine coronavirus HKU15 strain HKU15-155

AKV63212.1 |Infectious bronchitis virus Ind-TN92-03

AAAT0242.1 |Avian infectious bronchitis virus

Betacoronavirus B

Betacoronavirus C

Betacoronavirus D

Betacoronavirus A

AKF17732.1 |Duck coronavirus DK/GD/27/2014 Gammacoronavirus

QCB65105.1 |Bottlenose dolphin coronavirus HKU22 isolate CF090325

ABW87831.1 |Beluga whale coronavirus

ATP66787.1 |Common shrew coronavirus Tibet-2014

APUS57648.1 |Lucheng Rn rat coronavirus isolate Lucheng-19

ASF90447.1 [Suncus murinus coronavirus Xingguo-74

QLE11829.1 |Bat alphacoronavirus isolate AMA L F

ADI80517.1 |Mink coronavirus strain WD1127

CAB91150.1 |Transmissible gastroenteritis virus

ACA52168.1 [Miniopterus bat coronavirus 1

ACA52175.1 [Miniopterus bat coronavirus HKU8 strain AFCD77

QGX41955.1 |Alphacoronavirus sp. WA3607

QHA24728.1 [Hipposideros pomona bat coronavirus CHB25

AFU92108.1 |Rousettus bat coronavirus HKU10 isolate 183A

AIA62256.1 |BtRf-AlphaCoV/HuB2013

QGX41961.1 |Alphacoronavirus sp. WA2028 .
. N Alphacoronavirus

QCX35164.1 [Tylonycteris bat coronavirus HKU33

AlA62269.1 |BtNv-AlphaCoV/SC2013

AZF86128.1 |Alphacoronavirus Bat-CoV/P.kuhlii/ltaly/3398-19/2015

QGX41949.1 |Alphacoronavirus sp. WA1087

AAK38660.1 |Porcine epidemic diarrhea virus strain CV777

QDES55569.1 [Bat alphacoronavirus BtCoV/020 16/M.dau/FIN/2016

ABGA47082.1 |Bat coronavirus BtCoV/512/2005

AGT21337.1 |Bat coronavirus COPHE15

AFR79261.1 |Human coronavirus 229E isolate J0304

AAG48597.1 |Human coronavirus 229E

AAS58181.1 |Nucleocapsid protein Human coronavirus NL63

ABQ57212.1 |Bat coronavirus HKU2 strain HKU2/GD/430/2006

AlA62250.1 |BtMr-AlphaCoV/SAX2011

QEG08242.1 |Pacific salmon nidovirus Pitovirinae

Rat coronavirus Parker in our study placed them within the Betacoronavirus A clade, that have a human coronavirus.



Part 3- Phylogenetic tree analysis

To determine the cross-species transmission potential of a candidate virus in rodents

Tree scale: 1

AAB66324.1 |Hepatitis C virus genotype 1a
AJF44501.1 |Non-primate hepacivirus
AGK41008.1 [Bat hepacivirus (BHV-M)
AGK41004.1 [Bat hepacivirus (BHV-M)
AGQ22075.1 |Guereza hepacivirus
AGC52807.1 |Rodent hepacivirus (RHV-J)
AKH10573.1 [Bovine hepacivirus
AAC54059.1 [GB virus-B

AGC52836.1 [Rodent hepacivirus (RHV-1)
AIU36220.1 [Norway rat hepacivirus 1

pool 30 k141 225495 [Norway rat hepacivirus 1
pool 10 k141 179485 [Norway rat hepacivirus 1
AIU36221.1 [Norway rat hepacivirus 2
AGJ71779.1 |Rodent hepacivirus (RHV-E)
AGC52814.1 [Rodent hepacivirus (RHV-F)
AGK41007.1 [Bat hepacivirus (BHV-L)
AGI04301.1 [Equine pegivirus 1

AGH70217.1 |Theiler s disease-associated virus
AACS55983.1 |Pegivirus platyrrhini

Hepacivirus

NC_025672.1 Norway rat hepacivirus 1 (~9.0 kb)

ALE27082.1 [Human hepegivirus

AGK41010.1 |Bat pegivirus F

AGJ71780.1 |Pegivirus neotomae

AGK41006.1 [Bat pegivirus G

CAA61161.1 [Classical swine fever virus

AAC16444.1 [Border disease virus

AAF02523.2 Giraffe pestivirus Pestivirus
AAA42860.1 [Bovine viral diarthea virus 1-SD1

ACQ83621.1 [Bovine viral diarrhea virus 2

‘L{ ABB90668.1 [Meaban virus

Structural Non-Structural g (XsC
ADK12629.1 |GB virus-D
. s AGKA41018.1 |Bat pegivirus | Pegivirus
5 5'NC E1 E2 . NSZ NS3 NS4B NSSA NSSB 3'NCR 3'OH ANOB1671.1 |Pegivirus suis

I I I | I I | | 1
1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

ABB90674.1 |Saumarez Reef virus
AHHB2586.1 [Tyuleniy virus

ABB90670.1 [Kadam virus

AAA02739.1 [Powassan virus
ABB90673.1 [Royal Farm virus
ABB90669.1 |Gadgets Gully virus
AAF75259.1 |Langat virus

AAP29989.1 [Omsk hemorrhagic fever virus.
AAAB6870.1 [Tick-borne encephalitis virus
CAAG9190.1 [Louping il virus
AAQI1607.1 [Kyasanur Forest disease virus.
AAF70829.1 |Apoi virus

AAC58790.1 [San Perlita virus
AJA91182.1 |Jutiapa virus

AAC58789.1 [Sal Vieja virus

AAC58758.1 [Cowbone Ridge virus
CAC82912.1 [Modoc virus

CACB2713.1 |Montana myotis leukoencephalitis virus
AAC58759.1 [Dakar bat virus
AAC58753.1 [Bukalasa bat virus
AAF37322.1 [Rio Bravo virus
AAC58782.1 [Phnom Penh bat virus
AACS58756.1 |Carey Island virus
BAC79364.1 |Yokose virus

ABI23561.1 |Entebbe bat virus
ABI23562.1 |Sepik virus

ACH70606.1 |Wesselsbron virus
CAA27332.1 | Yellow fever virus
ABI54473.1 |Bouboui virus

ABI54476.1 |Edge Hill virus

ABI54482.1 [Jugra virus

ABI54478.1 |Saboya virus

ABI54481.1 |Uganda S virus

ABI54472.1 [Banzi virus

AAV34157.1 [Kokobera virus

AAV34151.1 |Zika vitus

AABS8782.1 [Dengue virus 2
AAV34156.1 [Kedougou virus Mosquito-borne Flavivirus
AAV34155.1 [llheus virus

ABG37975.1 [Saint Louis encephalits virus

AEJ87340.1 [Tembusu virus

AAC58765.1 [Israel turkey meningoencephalomyelitis virus

AFS89612.2 |Ntaya virus

AAC58801.1 [Yaounde virus

AlU4740.1 |Cacipacore virus

AAF05296.1 [Murray Valley encephalits virus

AAAB1554.1 |Japanese encephalitis virus

AAS59402.1 |Usutu virus

AAA48498.2 [West Nile virus

AAC58772.1 [Koutango virus

Contig in this study

Tick-borne Flavivirus

78.73% | k141_179485 (~1.4 kb) |

77.94%

T I I I I I I I 1
1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000

NKV Flavivirus

» Hepacivirusin our study clustered within a clade of rodent-
associated hepaciviruses,

> Evolutionarily related to Hepatitis C virus (HCV), which causing

chronic liver disease in humans.

Genome polyprotein




Part 3- Phylogenetic tree analysis

To determine the cross-species transmission potential of a candidate virus in rodents

NC_038504.1 Rat hepatitis E viruses (~6.9 kb)

ore: [onrs ]

5’—Cap| Met | | Met | | X | | Helicase || RdRp || ORF2 (Capsid) IA(n)3‘OH

| | | 1 | | |
1,000 2,000 3,000 4,000 5,000 6,000 7,000

Contig k141_184 (~1.7 kb) : 79.84%

RARp || ORF2 (Capsid) IA(n) 3OH
| | | | | | I
1,000 2,000 3,000 4,000 5,000 6,000 7,000
Tree scale: 1 ———
AED98522.1 |Cutthroat trout virus isolate Heenan88 Parahepevirinae

APA34845.1 |Little egret hepatitis E virus isolate little egret/kocsag02/2014/HUN
ABM92903.1 |Avian hepatitis E virus from USA

AAS45831.1 |Avian hepatitis E virus Avihepevirus
ADE95846.1 |Avian hepatitis E virus strain CaHEV

AEX93359.1 |Avian hepatitis E virus isolate HH-F9

QTE76058.1 |Desmodus bat hepatitis E virus isolate DesRot/Peru/API17_F_DrHEV
AIF74286.1 |Horseshoe bat hepatitis E virus isolate Bat Rf-HEV/Shanxi2013 Chirohepevirus
AFP19143.1 |Bat hepatitis E virus isolate BatHEV/BS7/GE/2009

AVP32822.1 |Vole hepatitis E virus isolate RAHEVEmM40/LuXi/2014

AF038373.1 |Ferret hepatitis E virus strain FRHEV4

BAT70060.1 |Ferret hepatitis E virus strain SF4370

pool 18 k141 184 |Hepatitis E virus rat/R63/DEU/2009

ADM35750.1 |Hepatitis E virus rat/R63/DEU/2009 #

AIP98382.1 |Rocahepevirus ratti strain LA-B350

AHC70112.1 [Moose hepatitis E virus isolate AlgSwe2012

AHY61296.1 |Camel hepatitis E virus genotype 7a isolate 178C

AOR52322.1 |Camel hepatitis E virus genotype 8a strain 12XJ

ABK80469.1 |Swine hepatitis E virus genotype 4a isolate Ch-S-1

BAJ61827.1 |Wild boar hepatitis E virus genotype 6a

BAJ77116.1 |Wild boar hepatitis E virus genotype 5a

AAC97210.1 |Swine hepatitis E virus genotype 3a strain Meng

APG39846.1 |[Human hepatitis E virus genotype 2a isolate Mex-14

AAA45736.1 |[Human hepatitis E virus genotype la isolate Burma

AAA03191.1 |[Human hepatitis E virus genotype 1a China B

Rocahepevirus

Paslahepevirus

Capsid protein
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To determine the cross-species transmission potential of a candidate virus in rodents

NC_038545.1 Rat parvovirus 1a (~5.0 kb)

NS2 NS2 VP2
il
5 NS1 VP1 3
°
| | | | | | | | | |
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000

Contig k141_11323 (~4.9 kb): 80.44%

| | | | | | | | | |
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4,500 5,000




Part 3- Phylogenetic tree analysis

To determine the cross-species transmission potential of a candidate virus in rodents

NS1 protein VP1 protein

Tree scale: 1 ————

Tree scale: 1 —————i

QNB17830.1 [Tilapia parvovirus

QGW62413.1 |Syngnathus scovelli chapparvovirus Ichthamaparvovirus i i i i
s R QBJ04586.1 |[Tasmanian devil-associated chapparvovirus 1
QNB17827.1 |Tilapia parvovirus i i i i
AXE73109.1 [Porcine parvovirus 7 QBJ04595.1 |[Tasmanian devil-associated chapparvovirus 6
QFX66143.1 |Macaca fascicularis chapparvovirus A':Iz;?izi |;at parv:)vm.Js T i 3 Chaphamaparvovirus
QBJ04585.1 |Tasmanian devil-associated chapparvovirus 1 Q =0l acacak. aSCICIS c APPANCYIES
QBJ04594.1 |Tasmanian devil-associated chapparvovirus 6 AXx8901000[bIcEeS .ldney ;.Jarvowrys X
AHF54687.1 [Turkey parvovirus 2 Chaphamaparvoviruz QBJ04588.1 [Tasmanian devil-associated chapparvovirus 2
AXL64655.1 |Chicken chapparvovirus 2 Uvxaasostt |P0r0|rle pa.rvovuus 8 d
QCI31794.1 [Cachavirus 1A ANC57648.1 |Aleutian mink disease virus Amdoparvovirus
API68923.1 |Desmodus rotondus chapparvovirus AAABT7111.1 |Minute virus ofimice ]
AXX39017.1 [Mouse kidney parvovirus pooll4 k141 11323 seg2 |Rat parvovirus 1a
QBJ04587.1 |Tasmanian devil-associated chapparvovirus 2 BAR42272.1 |Mpulungu_ bufavirus Protoparvovirus
AFK85003.1 |Myotis myotis bocavirus 1 ALQ10608.1 |Rat bl:'fa""“s
ACJ38931.1 [Human bocavirus 2¢ AFN44275.1 |Bufavirus 1a ]
QDS02905.1 |[Macaca mulatta bocaparvovirus AFV48070.1 |Rhesus monkey Wuharv parvovirus 1
ADI60252.1 |Porcine bocavirus 1 Bocaparvov BAUG9605.1 |Megabat bufavirus 1
AWB14590.1 [Murine bocavirus AMS35095.1 |Cutavirus
AMB21259.1 |Rat bocavirus pooll4 k141 11323 seg1l |Rat parvovirus la Protoparvovirus
AVR53749.1 |Rodent bocavirus ACT09662.1 |Chipmunk parvovirus
ADD22713.1 |Turkey parvovirus A AAA74974.1 |Simian parvovirus Erythroparvovirus
ANC57645.1 |Aleutian mink disease virus Amdoparvovirus AAQ91879.1 |[Human parvovirus B19 i‘
4 AVR53745.1 |Opossum tetraparvovirus
QRV11691.1 |Bat parvovirus |Op: N Tetraparvorin
AAC40693.1 |Rat parvovirus 1 AVR53743.1 |Rodent tetraparvovirus /
AAA67108.1 |[Minute virus of mice QFP92613.1 |Eqcopivirus
pool14 k141 11323 |Rat parvovirus 1a AIE58041.1 |Sesavirus Copiparvo
AFN44273.1 |Bufavirus la Protoparvovirus QWL55122.1 |Horse parvovirus CSF
AMS35093.1 |Cutavirus ADD22715.1 |Turkey parvovirus A
AFV48069.1 |[Rhesus monkey Wuharv parvovirus 1 AWB14640.1 |Murine adeno-associated virus 2
BAR42271.1 |Mpulungu bufavirus AWB14638.1 |Murine adeno-associated virus 1 Dependoj ovirus
IMpulung pendoparve
ALQ10607.1 |Rat bufavirus AVR53759.1 |Desmodus rotundus dependoparvovirus
AKM49963.1 |Bearded dragon parvovirus Dependopaney] ABC69729.1 |Bovine parvovirus 1
AVR53758.1 |Desmodus rotundus dependoparvovirus epencopaler s ACJ38933.1 [Human bocavirus 2¢
AVR53742.1 |Rodent tetraparvovirus QDS02907.1 [Macaca mulatta bocaparvovirus
ADF32027.1 |Porcine parvovirus 2 Tetraparvovirus AFK85005.1 |Myotis myotis bocavirus 1
AVR53744.1 |Opossum tetraparvovirus AOF39990.1 [Mink bocavirus 1 Boc:
AOE23875.1 |Porcine parvovirus 6 o ADI60254.1 |Porcine bocavirus 1
APC23632.2 |Bosavirus 2 AVR53750.1 |[Rodent bocavirus
ACT09660.1 |Chipmunk parvovirus AMB21262.1 |Rat bocavirus
AAA74973.1 |Simian parvovirus Erythroparvovirus AWB14592.1 |[Murine bocavirus

AAF61212.1 |Rhesus macaque parvovirus

Genetic recombination events may occur within the Rat parvovirus 1a.



______________ Conclusion Q&

Virome identification

» A total of viral contigs found that mammalian viruses comprising the largest category, followed by

bacteriophages.

> We identified mammalian-associated viruses across 15 families in rodents.

Diversity of viral community

> Viral community shows no significant differences in alpha diversity across host species and habitats.

> Beta diversity analysis revealed a significant difference in viral composition between rodent species.

Evolutionary of viruses

» Loei River virus, Rat coronavirus Parker, Rat Hepaititis E virus share evolutionary roots with Wenzhou virus,
Human coronavirus HKUI, Rocahepevirus ratti respectively, highlighting the presence of viral lineages

capable of cross-species transmission.

» Phylogenetic analysis of Rat parvovirus la using different protein found that they are in different clade,

which may suggest recombination events.
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Part 2 Diversity of bacterial pathogen in rodents of each habitat
7. 16S rRNA sequencing

8. Bacterial identification

9. Diversity of bacterial pathogens

profiles in rodents of 2

provinces

* Phylogenetic tree analysis

( \
| I
[ I
| I
[ I
| I
: « Comparison of viromes :
[ I
| I
[ I
| I
| I
| I

N
10. gPCR of interesting pathogens | (| | | | { | | | |V ¢ | [ | | | | TTTTTTTTTTTTTTT——™ 7
11. Prevalence of interesting pathogen e ~,
Part 3 Virome profile in rodents of each habitat, and phylogenetic reconstruction (

12. Pan PCR amplification

13. Hybrid-capture based viral enrichment

14. Shotgun NGS

15. Virome identification

16. Comparison of virome profile in rodents of 2 provinces
17. Phylogenetic reconstruction

18. Host and virus correlation network analysis

19. Prevalence of interesting viruses using qPCR

20. Determination of spillover risk of candidate viruses + Prevalence of interesting virus
21. Selection of candidate viruses N v
Part 4 Candidate virus with cross-species transmission potential

22. Retrieval of receptor binding domain sequence of candidate

@ Further works

+ gPCR of interesting bacterial

pathogens

* Prevalence of interesting

pathogen

virus

23. In sillico receptor binding prediction model in each animal Finished tasks

and humaIl . ' . ' Ongoing tasks 10 credits
24, Selection of potential cross-species transmitted virus based

on the best docking score Further tasks

25. Thesis preparation and defense




Advisor Co-advisor Co-advisor

HEC Research group
Asst.Prof.Dr.Sirinart Aromseree  Prof. Dr. Chamsai Pientong Dr. Suwalak Chitcharoen

\))) *'?

A
Medlcal J— Qmm “I ﬂ PANDASIA H E c CESMQ
eeeeee rd

|crob|o|ogy nm mumans 'mnmau a n



THANK YOU

FOR YOUR KIND ATTENTION

Q&A | SUGGESTION




