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4 - HE dHio[HA FHA B ME AT 2 AMHSE
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=M UHE<Z X 7z a7 MA 5

=K SSHTF UWEHI #5: 0ol= ZHEA di=te| o= 1%, Guillermo Risatti 15
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Helena Lage Ferreira W& JIAZ, oz lx, QAZUYAlof, 2Alot, ZEC|of,
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O NGS &#&E &l - T Hald 24 7| &S

- MAE| 7| E&Esh NGS 242 28t Al 2 ASF §8A ==& 2 DNase, RNase X2l
gt x|XM35t 2 EFFSEH Random-primer 7|8t SMA = 4 xXHsE 9 J|= dbH

M
- ASF S ¥ HIO[{A NGS 247[= EZFESH ASF & FHAZE 210 BtsMYo| 2
4% 150bp M2 &4 Zo[7t &2 illuminaAl ZH| o|& &4{0| et el o|of ttat
MinlON & 3AICH NGS 2A1 ZHH[2} illuminaAt &H[e| =32 Soff 40| E3 ol
et XiMjet 22 EZS MElste E&E=F staAt .
Sequence-independent, single-primer amplification {SISPA)

Random octamer
tagged with a 28 nt barcode

sequence "K" (K-8H) Klenow enzyme
< oo and K-8MN primer Kienow reaction primer K PCR
= | | —_—— @ Aliquot 1 "—"'._ 2 - @
L = — - e . %
Ry . P Fre—— 2/ N O = ——— 5
| = " "B B | * i » ®
! || | .'I 3 e | |.""| e b = .';’j'
—_— = g Al
\'-. .." T{' B ——— \ !' I‘.. ] o o |‘\":'l’I
Total RNA CONA product e — dsDN&  High-Fidetity —_— - PCR product.

product PCR mix

Primer directly incorporated

into the cDNA dsDMA Is amplified using a primer

consisting of barcode (K)

<O8]. NGS EM & 98t single random primer Z7|HF RNA |38 A SZdHH: SISPA
(AT7E AN AFZ3B} - Chrzastek and Lee et al., Virology, 2017)>

- NGS 23 =g workflow & MBH F=: NGS Z2le| filtering, normalization & Z=&of
st M =12 z[HMslstn stte|l workflows FASH €A NGS EMZDE i=5&
= . IS workflowE 2t Hiol2{A 2 STof SHA = HshE
= A= LE AMHE FHst 35t BE 2 H

% S [e)

<38 . Galaxy platform & NGS 22 =% workflow O A[>
O = Al HO|HA Al &H 2 ME RHEA 24
- 712 A UEYI B8 AZYsD AP 22

H2ig 4 B 7Y JHSH0| U Hlol2Ao ht HEOE U AR 2, HU
sEsis. 2 AToME HMSE slolpx RN 2AM Zzeas s
HeESo| 83t A%t MEF volpA SR &2 2 ¥2 ZRE StuA
st
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A7 FHHAAA TH: 2 ATHHES Ssl AT EAEAMAS THSIDA 3
H

|
el DEHSAM Z=FAEFAX A=l QXU Alote] Rl Fol ol 24 A
MHESHE 25 olZUAlol EA7|¥el JAFPA Comfeed?t #adst of™el. EEshH
Hio|2{A 2| REiAlof-otH2|Zt CHE 2t HAM 0o|sS &%t Hlo|lg{Ae XMupJt cl

BoEol w2l otH2|Ztc {§e| Hiol2fA /MM FHEE &EStD Hio|H A9 HMu

WEEAS o3 olF YeHATl USGS XIRZALZCl Andrew Ramey AL ¢1PE T
ZEoi7 HAS 75T ofFe.

<J8. H10 o} Al Hfo|{ A2 phylogeography XX EMI7|HE S5t t§7F ol 24
(BA: XX A A7 23 - Axtfsw oA E)>

- DYIE HOIHA NGS £A: 2| AIRS U Y

Hio[2{A, otZz2[7} =A|EH Hio[2{A & LM AM=Rs FAEAIE 7iCt290,
DM HME HA Aldel d=etH35E Aela(Biosafety level 3, BL3)o| X,
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<a8. A=t 27 BL3 S48 Ald AE>

- TFUFY HPAIZF wAHAAM oLk DEHAM Z=[JAESFAMXte AP, CheF
clade-subcladeZ =2t SN MMMAZXM2Z clade 2.3.4.4b H5NxE Hio|2{AT} 2hd
. IFU YA IE U= HiolAL| AR, A HAAL SEAE CtFet AALZL
=D QoL Ctekst cladel| Hio[2{A Zho| &M odF= EEFTH A
clade® HPAIE A=z SAXTE HMZEsto] iMool st Z[=XEE M
Mgt WAl FEZFo| tist /o vitro BIHE S8t MEH AAME g of

>|'2£

on o

1996-2004 2005 2008 2011 2014 234
3 PF/HK/810/09

2.3.4.4e
BS/Aki/1/16 2.3.4.4¢ PE/HK/810/08
Bs/aki/1/168  Ck/Kum/1.7/14

1 Dk/vTNIllElli"o MDRICDIKAH;I!? 4.4b

23.4.4aDk/VTN/1151/14 8 NR/Holg20 il
0 C/Kum/1-7/14  Mpk/cD/KAFL/17

2 Low pathogenic
H5Nx viruses from water birds

: Antigen MlléHok/zﬁoe
3| | m: Antiserum

Mal/Hok/24/09

4 3 2 1 [¢] 1 2 3 4

 Not detected since at least 2008 (n=13) Antigenicunit

<18 HA S8 XAIE o|28t HPAI H5N1 Hio|2{A Q| clade &3Hel%)e}
20204 &L= 22| H5N8 clade 2.3.4.4b HPAI H}o|g{A 2| antigenic cartography(2E&%)>

O =& ASF Hio[2{A A2 gE U ME A 24

- o|= ZUYEZHEW (University of Connecticut) 2| HAFZI2 ofZz|FisiX|ge| &
g X ol otzZz2|7t FHlot ¥ F=F FHIES (2lE, ZEC|of, =) 2t Hiolz{A Rlch
71X H SSAFE st US.

- ZUEAS D= MA= F=ZF2| dHio|lg{a RMAL 24 J|=X[o| Jtset A=tistn/
Bt E otAlot HE o7 TEHZE My WERKIE FAStIA &

- #H|ol, ol&, #HC[ol, & S =750l Chstol_ Y=o s, Hio|2A
gHEIH, A F£2 Y ZFEI[Ho s Z[=X@, UMUWF, SHEISES AlASH0]
A=ZE 9 FTHXHORERE XEXMOR A|RSET} Jlset HEJIE A o &z

= T .
oW SXA Yoole EM2 MEHOE sts 4749
S

A
ok Hiol2{x ZEH RHAL ZH|olE F4,

SMei7AE2 Jules & o e
s Al /et ol CHEH B WSS MAISHTAL
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SIS SRR NGS T o >
> AIHT WSH SFXF HE|O]E i s o

>

O &8 gldolg 7|t 22X ZEV|s 74w

- 7dA gdole &4 2 #Ho| EMZ Sol0 #olrt JtE M2 RFEES BHMstD o|E
Zl8to2 MZ2 primer ¥ probeE HMZ5to] 24 282 SHAMAZ| DX} &

- Ct2FSE primer 2 probe TEZOIAM X FAFE HES F U= FFe MO J|&S
&HE35t0 olo st S E £ stnAt o

- A FdF RAEAME 7|Hte=z2 H5E &= H7E Y JISSH real-time PCR A[AHE 2
DIZEE 108) Of4t B4 AF7|= MZ2 primer & probe A&t

- IHAN =R/ AERAUXIS FA X R F FL clade(2.3.4.4b ¥ 2.3.4.4¢)E
TEE F U= A Tt primer & probeE ZHEstT Olof st S5 &

<38. ZELHY9 FL JHE B Al (XX AT Zf)>
<3¥. #8A =dolg 7|8 20|32 ZEH ZEt primer ¥ probe HEH>
(R A ARE e Zal)

O #&A 2ldo[e 7|dt sfAl Mdk

- XAt welMeo| =Ho|rb ciestE RNA Hio|z{Ael A<, eiAl Jjgro] o2 o,
MEiA S AREsted SHAIZE /US. wetM sE AEo] She F A AIE M|
Zost, MUs 25t A, MM dole7t S2sof eiale] Enrt Joist & .

- WA FEF MYk HANWIE Ssi F=RE el diolz{xo gt 1kt
Muh(HERHEA 24 2 phylogenetic anaylsis)S Z& & o d. 1xMet & 22X S 55
71 2 In vitro AM3ES ST 2XF WAMF MHEZS A, =T MY 439 wWAE
ESHIIR WAFE Jlest= Aol =T SxY.

> Mammalian adaptation, 022 EH S7}
FHOILA 1874 mater S o
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> HE e M S O e W)
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“
oo il
< 3. KA Yoolg Jluk WAl Myt M2t



- AZ2ostn AFRTEe MEM 7|2XY® Z2LHlo|2{ A (Infectious Bronchitis Virus: IBV)E
0| ¢t Ud=st AFE Fdal| ond, k=3t S Sol HOlE Ad=3F2l ofelF2
FHHME "|wsl dHiole{ael HelMo d&s o|E = Us X[EFo tist AFLE XSt
ol
AA 3 -

-zl Ast=x=AL (" tfE OHEHAM ZFASFAUKXL sipFE Mub gl HHASE o SR
IHAN Z=FOAEFAX Hirlo] AlHEX] Lot IIAHES Sdl Z=HAS
st 374 25 NS, 2020~22d4 wEst HAN  ZFOAZFAXIS H,
Astx AL 2t =X 42 At=tel w2l =AM FE DYAM ZFIEFAXIN Cfst
HHA LIS RS o .

3) MEIAYE AXE £ S

<TAlTSH 17>
University of
Connecticut
<FaAL7|H <TsA1L7]1E> : . .
- g _ Mongolian University of
AEdstn A=distn . .
Life Sciences
Universidade de Sao
Paulo
=2x 2= HEQ3 2 | ZA HPAI Al % GAA | University of Connecticut
&35 A 75 Fu - @A ASE A2 % U4
- =& Aoy 7R3 - Al efAagt, Aol | Sd
p |7 1EE ot 5 - ASF A ¥4 92 NGS
3 - 7|18 35, gAlor & =4 AE &8 A
AHE YA NGS A4 | 1YF HYA NGS &4 AE

1= _ -

d Mg L& 1= Mongolian  University  of

= | - wzn 2g0e, Auk B4 | -zt 23098, A B4 | Life Sciences

Q= FAAE, F 21} | - HPAI ASF +A7]s | - 33 AI/ASF =n3t F&
Hpolg|iA 5 ZF HYUA ¥ HET} HAA e
NGS #47|= B&E3St
AlHE HAA SAX | HPAIS 97F ¥HAA]  AHY | Universidade de Sdo Paulo
diglolg &% 9 &4 23 15 -Hepd W 5 AY
- Phylogeography - U] HEA] P wAp | wpolzixa W GAA H
- Phylodynamic Yols F7t

9 - o4 A= Fo7t - 2dE gHYdAe g 9
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2) =M HE/XNA # 7| 37 AA 75
O st=-32 ¢t I A3 74 A S A= &H

- Mongohan University of Life Sciences2te| 17 e 2 FL Hio|HA A2 Ao

st Alets AAlstD =M SATAIME| 2HCtHE S35

<dsdstu-8= 7 2022 AT A<k ME>
=2 gHT|zollA 98 African swine fever (ASF), Avian paramyxovirus (APMV),
Canine distemper virus (CDV), Canine parvovirus (CPV) & 41712 Alge| |RHMME
T&@sto] EME SRS (H) ..
. Mongolian University of Life SciencesZ2FE| £&St 41742 A2 HE>

Num. ID Animal Sample Target Result
1 CPV 1-1 canine Cell culture CPV2 Negative
2 CPV 1-2 canine Cell culture CPV2 Negative
3 CPV 4-1 canine Cell culture CPV2 Negative
4 CPV 4-2 canine Cell culture CPV2 Negative
5 CPV 5-1 canine Cell culture CPV2 Positive
6 CPV 5-2 canine Cell culture CPV2 Positive
7 ASF-1 swine Tissue ASFV Negative
8 ASF-2 swine Tissue ASFV Negative
9 ASF-3 swine Tissue ASFV Positive
10 ASF-4 swine Tissue ASFV Positive
11 EIV-1 equine allantoic fluid APMV Negative
12 362 wild  bird allantoic fluid APMV Negative
13 607 wild  bird allantoic fluid APMV Negative
14 67 wild  bird allantoic fluid APMV Negative
15 13 wild  bird allantoic fluid APMV Negative
16 40 wild  bird allantoic fluid APMV Negative
17 SL-1 snow leapord whool blood N/A Undetected
18 SL-2-G snow leapord tissue N/A Negative
19 SL-3-P snow leapord tissue N/A Negative
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20 SL-4-L snow leapord tissue N/A Negative
21 PPR-1 goat tissue PPRV Negative
22 CDV-1 canine swab Cbv Negative
23 CDhv-2 canine swab Cbhv Positive
24 85 wild  bird allantoic fluid APMV Negative
25 86 wild  bird allantoic fluid APMV Negative
IBV,
26 c-1 chicken allantoic fluid APMV Negative
and AlV
IBV,
27 c-2 chicken allantoic fluid APMV Negative
and AlV
IBV,
28 c-3 chicken allantoic fluid APMV Negative
and AlV
IBV,
29 c-4 chicken allantoic fluid APMV Negative
and AlV
IBV,
30 c-5 chicken allantoic fluid APMV Negative
and AlV
IBV,
31 c-6 chicken allantoic fluid APMV Negative
and AlV
32 NK137201 small mammal swab N/A Undetected
33 NK317789 small mammal swab N/A Undetected
34 NK317547 small mammal swab N/A Undetected
35 NK137156 small mammal swab N/A Undetected
36 NK137153 small mammal swab N/A Undetected
37 NK317615 small mammal swab N/A Undetected
38 NK316987 small mammal swab N/A Undetected
39 NK317256 small mammal swab N/A Undetected
40 NK317676 small mammal swab N/A Undetected
41 NK318395 small mammal swab N/A Undetected
- OfMi=/ = 2 ZojA Ez|st AlRe| A2 €7 3¢ EFSS Eo|Lt =&/ AEZFAX
2 S SM S LIEKH AR 2 avian avulavirus (avian paramyxovirus)2 2|AIE .
- =EH (snow leapord) & 28 MXF ARe AR X HRAAAMII SRl X| 2goL]
NGS 242 Soll Al ofisE WX E HMSIF oL Sl X LUS
- 220lM &St canine distemper virus (CDV), canine parvovirus (CPV) Al&2e| MZH

SHAHE o|&3H maximum-—likelihood (ML) phylogenetic analysis& T3 &

- CDVe= ofAoH3=E, &= &)dlM 2zl Hio|3{A  (CDV/Mongolia/CDV_Dogl_
mongolia/2021, CDV/Mongolia/CDV_Dog2_Mongolia/2021, CDV/China/HL006/2014 &)
ot clusterg O|FAZ ().

- CPVE ofAloHE=E, &= 3S)olA 228 dio|g{a  (CPV/Mongolia/5MGL/2017,

CPV/China/HN-017/2020, CPV/China/HN-002/2020 &)2} clusterg& &4 (O&).
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<¥. Mongolian University of Life SciencesQLERE 2At &S 41242 A2 HE>
Num. | ID Animal Sample Target Result
1 1 Goat Cell culture supernatant | Goat pox Positive
2 2 Sheep Cell culture supernatant | Sheep pox Positive
3 3 Tick Cell culture supernatant | TBEV Negative
4 4 Tick Cell culture supernatant | TBEV Positive
5 5 Tick Cell culture supernatant | TBEV Negative
6 6 Tick Cell culture supernatant | TBEV Positive
7 7 Tick Cell culture supernatant | TBEV Negative
8 8 Tick Cell culture supernatant | TBEV Positive
9 9 Tick Cell culture supernatant | TBEV Positive
10 10 Sheep Lung tissue Maed-visna Positive
11 11 Sheep Lung tissue Maed-visna Positive
12 12 Sheep Lung tissue ga/g;%rgg,lgs?snary Positive
13 13 Sheep Lung tissue Sjé?]%rﬁgws?snary Positive
14 14 Sheep Lung tissue g&’éﬂ%rﬁgwﬁsﬂaw Positive
15 15 Sheep Lung tissue g)a/é?]%rggl?s?snary Positive
16 16 Horse Spleen tissue EIV Negative
17 17 Goat Blood ISEmgUirruusmlnant Positive
18 18 Goat Blood ISeTanrLusmmant Positive
19 19 Goat Blood ISe?gUirLusmlnant Positive
20 20 Dog Blood CDV and CPV Negative
21 21 Dog Blood CDV and CPV Negative
22 22 Dog Blood CDV and CPV CPV Positive
23 23 Dog Blood CDV and CPV Negative
24 24 Dog Blood CDV and CPV CPV Positive
25 25 Dog Blood CDV and CPV Negative
26 26 Dog Blood CDV and CPV Negative
27 27 Dog Blood CDV and CPV Negative
28 28 Dog Blood CDV and CPV
29 1 wild bird | Allantoic fluid AlV
30 33 wild bird | Allantoic fluid AlV
31 34 wild bird | Allantoic fluid AlV
32 38 wild bird | Allantoic fluid AlV
33 39 wild bird | Allantoic fluid AlV
34 41 wild bird | Allantoic fluid AlV
35 126 wild bird | Allantoic fluid AlV
36 139 Goat Tissue PPRV
37 141 Goat Tissue PPRV
38 144 Goat Tissue PPRV
39 165 Goat Tissue PPRV
40 172 Goat Tissue PPRV
41 184 Goat Tissue PPRV
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- OfMi=/ = 2 ZojA 2zt AR A2 &3 3¢ EFSS Eo|L} =&/ QEZFAX
2 FAEHo| SM88 LIERH A|EZ2 avian avulavirus (avian paramyxovirus) 2 2| A=
s329 & ga, FET|, 2 I AMRE 2AMSH Z3 BEME 277 AlR B 177H
A2 2N 2ol

ololx

- 70 A|Z2| Z<=2 CDV (Canine distemper virus)e= Z7dEX| 4AX|at 2702] Al Z0f A
CPV (Canine parvovirus) =l

- 1#H AZE HMelet 2670 AlZ= Hlo|2{A2| H|E0| 0.3% O|st2 HH =0 MEFHA 2
s of2i® WoZ PoEu, Yo RIE WL kst HER SHE0f FIH8el
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Re: Request for information

302-ho. Awian disease and infectous disease Labaratory, College of Yeterinary Medicine. Konkuk University

Neundang-ro 120, , Gwangjin-gu. Seoul 05029, Korea

2 ot

=g, el Alol, #ZHEC|of, &EH|ol, 2z,

?_

ing ANV samples to Konkuk

Hos Nguyen 201227 Plan on sending AV samples to Konkuk S 2
Hoa Nguyen 27 Re: Request for information related to 2nd year paymen and shipment of
Hoa Nauyen Re: Request for information & &
Hoz Nguyen for information
- Hoa Nguyen =211 Re Request for information
Hoa Nauyen =47 Re Request for i &
Hoa Nguyen 2 Re: Request for information 2 &
Hoa Nauyen Re: Request for information & &
s Hoa Nguyen g 1 Re: Request for information & &

™ 8 =l 100%81
&S O

Good news. Please send us the
samples asap.

< Hoa Nguyen

Last seen 8 hours ago

09:18 16/01/2024

12:4719/01/2024
T& HiDrLee

302-ho, Avian disease and infectious
disease Laboratory, College of
Veterinary Medicine, Konkuk University
Neundong-ro 120, , Gwangjin:
Seoul 05029, Korea Sun-Hak Lee
Mobile: Tel

Fax

We will send FTA cards to the following
this address

Q

Thank you!
¥l (O

[ 3

s

w— 5 guyoeIT T oad E‘JF-QI'Q—I

W7 Helg s L ol >
8 =l 100%8

&S O

omnw -

Hi! How have you been?

We've just received the FTA cards you
sent to Yun-Jeong. Please talk to me
about these matter with me.

ould you please give us the
information about the order or
arrangement of the samples applied on
the FTA cards.

A 2-C23TNN-00000163_PTNTY_IACF.pdf

oo s
o NX

HiDr.Lee

This is the invoice for 2nd year research

18:3513/10/2023

6849 €9 0061 suggon

Oh, thank you. | will request a wire
transfer next Monday.

13:3516/10/2023

Hi~, we are trying to send you the 2nd
year research funding.
V]

I heard that the shipment was delaye
because of the poor communicatio
between VNUA and World Courier. Is
P e Fmeimam boaln

We have four circles on eachc 2
labeled 1 to 4.
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591871554 -

a5 alge 99 HEE FUFAPGRR(AGER Br AL e A4
(CERTIFICATE FOR IMPORT PERMIT) e F S0l Fych
The consignee should receive the above commodities after the completion|

FUHHE
Import permit No.
SR

Date of issue

2023—6644 of inspection at the above Animal and Plant Quarantine Agency(or regional
office or district office thereof).

2023.09.22,

DIEREY o, A2z R W APTH AsezAsgel

gol YR 2L AYT THPIL

el we} ofehel

of

This is to certify that import permit was obtained as the following, in
accordance with Article 32 of "Livestock Epidemic Prevention and Control

Act" and Item 3 of Article 32 of "its Enforcement Ordinance". %E:"_-_"E
=g E=A =] A F3) P4
o E]D:I—‘_Zj% @1%‘1‘% I.-I(.‘ig%

THl
4
o
o

BECREEESS

s 120 ASogi

bt

(Name & Address of applicant)

ANIMAL AND PLANT QUARANTINE AGENCY REPUBLIC OF KOREA OFFICIAL SEAL

sue 3

= e ¥ FH 5 5 2
SoenEe o ],“i, Low pathogenic avian influenza virus HIN2
(Species of animal or Kind of article)

=3t g Y : 2023.00. =2y QAT
(Estimated date of arrival) (Arrival port) : Incheon International Airport
e me e .
: 5 6 wvials
(Total head or quantity)
Kguyen Thi Hoa / Key laboratory veterinary| FREAAGER - AAERE O34 HARR 177 ($£)39660
B Alehe] Ay biotechnology. Faculty of Veterinary Medicine.|

2 S - . 3 3 (Animal and Plant Quarantine Agency) : 177, Hyeoksin 8—ro, Gimcheon—si,
(Name & Address of consignor) |Vietnam National University of Agriculture
Trau Quy, Gial.am, Hanoi, VietNam

Gyeongsangbuk—do, 39660, Republic of Korea

# 9] (Remarks)

1. 59 % o w4 Aol o FHAE Asielor itk

2 ogpe n
= E¢ &

In consigning the above animals or packages in which the above articles
are packed, they should be accompanied with this certificate.
2. WS AREE §lel BB o] 29419 ol A% JAE FUH
urstelop ghct,

The consignor should address the above commodities to the Animal and|

Plant Quarantine Agencyler regional office or district office thereof)
indicated on the back of this certificate along with this certificate.

<J8. HEHY HIN2 LPAIV AR S I7IE5HA>

- HHEY ZYHE (Vietham National University of Agriculture) Nguyen Thi Hoa l==2}2|
s Sl =AM UHEIE FHFE. Hoa WFE AFAE2 303 0[Ae9
ZROUERAXE ERsStD Uen], mA£SHEH dHio|z{a, MIMI|2XE Hio|3{Aa S
Ctefst Hio|HAE ERg =/FUSFAUXL A, HIN2 =[FUAEFAHXE cCi¢
2ot ™A 2AM0| ojojst AMel 2 AFE Sl siY dHiolz{xof cfst fXMAt
=4 4 AstZALE FEE

<E. HEY 727 2 Halx S (Sl=24: HPAI AAIZ, =44: HON2 LPAI AlZ)>

Sample

No col(ljg%ta\on Code Species Sample's type Zlér’g\e;ince) Genotyping Eg:; EIC?QZ) Amount Storage

1 26/02/2017 Al 1 Chicken Brain and lung Ha Nam A/H5N1 24 10 1 Freeze -80° C
3 02/11/2020 Al 3 Chicken Brain and lung Ha Nam A/H5NG 24 9 1 Freeze -80° C
6 03/01/2022 Al 6 Duck Brain and lung Hai Duong A/H5N1 48 7 1 Freeze -80° C
7 14/03/2022 Al'7 Chicken Brain and lung Ha Noi A/N1 48 8 1 Freeze -80° C
8 17/03/2022 Al 8 Chicken Brain and lung Ha Noi A 24 7 1 Freeze -80° C
9 24/03/2022 Al 9 Duck Brain and lung Ha Noi A/N1 48 6 1 Freeze -80° C
10 25/03/2022 Al 10 Duck Brain and lung Ha Nam A/N1 36 7 1 Freeze -80° C
11 01/04/2022 Al 11 Chicken Brain and lung Bac Giang A/H5N1 48 8 1 Freeze -80° C
12 01/04/2022 Al 12 Chicken Brain and lung Thai Nguyen H5N1 36 7 1 Freeze -80° C
13 15/04/2022 Al 13 Chicken Brain and lung Ha Noi A/N1 48 5] 1 Freeze -80° C
14 10/05/2022 Al 14 Chicken Brain and lung Hai Phong A/H5N1 48 8 1 Freeze -80° C
15 13/05/2022 Al 15 Duck Brain and lung Ha Noi A/H5N1 48 6 1 Freeze -80° C
16 13/05/2022 Al 16 Duck Brain and lung Hung Yen A/H5N1 48 7 1 Freeze -80° C
17 16/05/2022 Al 17 Chicken Brain and lung Hai Phong A/H5N1 48 8 1 Freeze -80° C
18 18/05/2022 Al 18 Duck Brain and lung Hoa Binh A/H5N1 48 7 1 Freeze -80° C
19 22/05/2022 Al 19 Chicken Brain and lung Hoa Binh A/H5N1 24 7 1 Freeze -80° C
20 23/05/2022 Al 20 Chicken Brain and lung Ha Noi A/H5N1 24 8 1 Freeze -80° C
21 27/05/2022 Al 21 Duck Brain and lung Ha Noi A/N1 24 6 1 Freeze -80° C
22 27/05/2022 Al 22 Duck Brain and lung Hung Yen A/N1 36 7 1 Freeze -80° C
23 06/06/2022 Al 23 Duck Brain and lung Hung Yen A/N1 48 3 1 Freeze -80° C
24 23/06/2022 Al 24 Duck Brain and lung Ha Nam A/H5N1 48 7 1 Freeze -80° C
25 23/06/2022 Al 25 Chicken Brain and lung Nam Dinh A/H5N1 24 6 1 Freeze -80° C
26 25/06/2022 Al 26 Chicken Brain and lung Nam Dinh A/H5N1 24 7 1 Freeze -80° C
27 09/07/2022 Al 27 Duck Brain and lung Bac Ninh A/N1 48 6 1 Freeze -80° C
28 11/07/2022 Al 28 Chicken Brain and lung Bac Giang A/N1 36 7 1 Freeze -80° C
29 11/07/2022 Al 29 Duck Brain and lung Quang Ninh A 24 7 1 Freeze -80° C
30 12/07/2022 Al 30 Duck Brain and lung Hai Phong A 24 7 1 Freeze -80° C
31 27/07/2022 Al 31 Chicken Brain and lung Ha Noi A/N1 48 8 1 Freeze -80° C
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32 27/07/2022 Al 32 Duck Brain and lung Ha Noi A 24 6 1 Freeze -80° C
33 01/08/2022 Al 33 Chicken Brain and lung Ha Nam A/H5 48 8 1 Freeze -80° C
34 01/08/2022 Al 34 Chicken Brain and lung Ha Noi A/H5 36 7 1 Freeze -80° C
35 01/08/2022 Al 35 Chicken Brain and lung Bac Giang A/N1 48 8 1 Freeze -80° C
36 02/08/2022 Al 36 Chicken Brain and lung Bac Giang A/N1 48 7 1 Freeze -80° C
37 03/08/2022 Al 37 Chicken Brain and lung Bac Giang A/N1 48 6 1 Freeze -80° C
38 08/08/2022 Al 38 Duck Brain and lung Bac Giang A/H5N1 24 7 1 Freeze -80° C
39 17/08/2022 Al 39 Duck Brain and lung Ha Noi A/N1 24 6 1 Freeze -80° C
40 17/08/2022 Al 40 Chicken Brain and lung Hung Yen A/N1 24 7 1 Freeze -80° C
41 17/08/2022 Al 41 Chicken Brain and lung Ha Nam A 24 4 1 Freeze -80° C
42 18/08/2022 Al 42 Chicken Brain and lung Ha Nam A/N1 48 10 1 Freeze -80° C
43 22/08/2022 Al 43 Duck Brain and lung Hung Yen A/N1 24 5 1 Freeze -80° C
44 22/08/2022 Al 44 Chicken Brain and lung Thanh Hoa A/H5N1 24 8 1 Freeze -80° C
45 22/08/2022 Al 45 Chicken Brain and lung Hai Duong A/N1 24 8 1 Freeze -80° C
46 22/08/2022 Al 46 Chicken Brain and lung Thanh Hoa A/H5N1 48 6 1 Freeze -80° C
47 23/08/2022 Al 47 Chicken Brain and lung Nghe An A/H5N1 24 7 1 Freeze -80° C
49 25/08/2022 Al 49 Duck Brain and lung Vinh Phuc A/N1 48 6 1 Freeze -80° C
50 01/09/2022 Al 50 Duck Liver and spleen Ha Nam A/H5N1 24 6 1 Freeze -80° C
51 05/09/2022 Al 51 Goose Brain and lung Thai Nguyen A/H5N1 24 7 1 Freeze -80° C
52 05/09/2022 Al 52 Duck Brain and lung Bac Giang A/H5N1 24 6 1 Freeze -80° C
54 14/09/2022 Al 54 Duck Brain Thai Nguyen A/H5N1 48 8 1 Freeze -80° C
55 20/09/2022 Al 55 Duck Brain and lung Thai Nguyen A/H5N1 24 7 1 Freeze -80° C
56 21/09/2022 Al 56 Duck Brain Thai Nguyen A/H5N1 48 8 1 Freeze -80° C
57 24/09/2022 Al 57 Duck Brain Thai Nguyen A/H5N1 24 8 1 Freeze -80° C
58 24/09/2022 Al 58 Duck Brain and lung Bac Giang A/H5N1 24 9 1 Freeze -80° C
59 26/10/2022 Al 59 Duck Brain and lung Quang Ninh A/H5N1 48 9 1 Freeze -80° C
60 27/10/2022 Al 60 Duck Brain and lung Bac Giang A/N1 48 7 1 Freeze -80° C
61 27/10/2022 Al 61 Chicken Brain and lung Bac Ninh A/N1 24 7 1 Freeze -80° C
62 28/10/2022 Al 62 Chicken Brain and lung Bac Giang A/N1 24 7 1 Freeze -80° C
63 01/11/2022 Al 63 Duck Brain and lung Hung Yen A 24 8 1 Freeze -80° C
64 12/11/2022 Al 64 Goose Brain and lung Nghe An A 24 7 1 Freeze -80° C
65 18/11/2022 Al 65 Chicken Lung Thai Nguyen A 48 11 1 Freeze -80° C
66 21/11/2022 Al 66 Chicken Brain and lung Thai Nguyen A 24 6 1 Freeze -80° C
68 25/11/2022 Al 68 Chicken Brain and lung Hung Yen A 48 7 1 Freeze -80° C
69 27/11/2022 Al 69 Chicken Brain and lung Ha Noi A 48 7 1 Freeze -80° C
70 29/11/2022 Al 70 Chicken Swab Nam Dinh A 24 4 1 Freeze -80° C
71 14/12/2022 Al 71 Chicken Brain and lung Hung Yen A 48 7 1 Freeze -80° C
72 11/01/2023 Al 72 Chicken Brain Hung Yen A 48 7 1 Freeze -80° C
73 24/03/2023 Al 73 Chicken Brain and lung Bac Giang A/H5N1 36 7 1 Freeze -80° C
74 08/04/2023 Al 74 Duck Brain and lung Thanh Hoa A/H5N1 48 6 1 Freeze -80° C
75 04/05/2023 Al 75 Duck Brain Thai Nguyen A/H5N1 36 7 1 Freeze -80° C
76 08/05/2023 Al 76 Chicken Brain and lung Hai Duong A/N1 24 7 1 Freeze -80° C
77 10/05/2023 Al 77 Chicken Brain and lung Ha Nam A/H5 24 7 1 Freeze -80° C
78 10/05/2023 Al 78 Chicken Brain and lung Bac Giang A/N1 36 7 1 Freeze -80° C
79 15/05/2023 Al 79 Duck Brain and lung Ha Noi A/N1 24 7 1 Freeze -80° C
80 19/05/2023 Al 80 Duck Brain and lung Bac Ninh A/N1 36 7 1 Freeze -80° C
2 01/03/2018 Al 2% Chicken Brain and lung Ha Noi A/HON2 48 10 1 Freeze -80° C
4 02/11/2020 Al 4% Chicken Brain and lung Ha Nam A/HON2 24 9 1 Freeze -80° C
5 04/05/2021 Al 5% Chicken Brain and lung Ha Nam A/HIN2 48 8 1 Freeze -80° C
48 23/08/2022 Al 48* Chicken Brain and lung Hai Phong A/HON2 24 5 1 Freeze -80° C
53 09/09/2022 Al 53 Chicken Brain and lung Hung Yen A/HON2 48 7 1 Freeze -80° C
67 22/11/2022 Al 67x Chicken Brain and lung Ha Noi A/HON2 24 7 1 Freeze -80° C
- HEY w2 HEWAM NGSE Tldsto Holxl MERHM HEE Soi HIN2E MET
MZo] HA R®AMA MEE o|23 ML phylogenetic tree M8 ZId#E. GISAID
databasedll Al BLASTE ZI&5t0{ 200702| reference sequenceE F&Eet F RAIT

=
99.7% O|Ate| sequenceE M 2l5l0{ 387E MAHEH ZHE 0[50 raxmIGUIZ ML
treeg &M T

- 2M A HEY 712 2 ME(v2e3-1, 2, 4, 5)2 Y280 lineageoll =35t 20204
= Jt2AE 2 s %Oﬂ M FE|El Y280 lineagelt R™A Hel7b 7H& JhE A=
2olE . st= Clgez2 =9 2018-20194 Y280 lineage2t 77t 2o, sHE cluster
Lioll= 20224 &= 7252 B2l HIN2E ZEEE O JUF.

- O|= HON2 Y280 lineage Hlo|E2{A7} =1 st= 52 ARSI HEY 7253
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Hello Sun-Hak ~

The University sen the Tnvoice t5 us (Atached) according 5o eck i sverything i ok,

Thank vau B nov-rigeon Brazizi-azfas
Perfect.
Here are the NDV sequences that we are working an. They are from two different regions in Brazil, but both from pigeons.
Helena

informations
F January 20237

@ No coniém vinus ynin o

Halera
H i a
Invoice & (&)
Entrustment Research Service Agreement
Industry-Acad Co ion F fation of Konkuk University (hereinafter referred to as "A")
and Fundacio de Estudos Agrrios Luiz de Queiroz - FEALQ (hereinafter referred to as B’} shall be
entered into a contract as following with respect to_” International viral genome analvsis center for
emeging discases” (hereinafter referred to as "Research’).
o w: 5 SSALISUK 889
Article 1 (Purpose and Scope of Entrustment Research)
_ . 5 “or The matters not specified in this contract or any objection to the interpretation of this contract
The purpose of this contract is to prescribe all of necessary matters for A to entrust the research shall be subject to the agreement of both parties or common practice.
to B", and for "B" to perform it. The scope of this research is to performing the research
commissioned by “A” under the responsibility of “B", and the scope of other detailed research 3 o
is included in the attached “Research Plan". Article 12 (Court of Competent Jurisdiction)
Article 2 (Period) The litigation for the settlement of disputes related to this contract shall be filed with the Seoul
Central District Court. The competent court may be changed if the parties agree that.
The term of this contract shall be 14 months from 1st November 2022 to 3Lst December 2023 , and it
can be adjusted by agreement between the two parties.
Article 3 (Research Fund) Attachment: 1 copy of R&D plan.
The net value at the expenses required for this research is 36,000,000 Won (KRW 36,000,000), and
“A” pays it to “B” as follows. (VAT is included). “B” will issue invoices in dollars. fna Flinia v Fana Guimaracs
Ist payment (50%): _18.000.000 Won. (Until __30th _ _November 2022). 20th . November . 2092
2nd ent (50%): _18,000,000 Won. (Untl __30th April _ 2023). o
paym _Apl Paula rigpni
“B” will make payments in accordance with the rescarch project. On a gross revenue of project it will A ‘B
be collected a rate of 2,5% for the University and 6% for the FZEA/USP. An administration fee of 10% Address: 120, Neungdong-ro, Gwangjin-gu, Seoul Address: Av. Centenirio, 1.080 Bairro Sio Dimas,
(ten percent) will also be collected from the total amount in favor of FEALQ. ZIP CODE 13416-000, Piracicaba -
SP, Brazil.
Name of Organization: Industry-Academic =2 | 12 Name of Organization: Fundagio de Estudos

“Agrarios Luiz de Queiroz - FEALQ

Article 4 (Report of Research Outcomess)
“B" shall submit a report on the results of this research and the outcomes to "A” after R&e”)s:;:?vi?gi:lh:‘?%m‘: :_‘olgﬁ ‘:k 1: d
the research is completed & ) ! e )
Manage of Research  Nahm Sang-Seop g 7 ¢ Representative: Paula Arigoni
. . / ‘Ana Flivia de Faria Guimaries
Article 5 (Attribution of Research Results) JFDFQ

@ Research equipment, research facilities and angible outcomes such as prototypes obtained
as a result of performed this projects J)]Z“ bz ;Jmei.by "A", Hywever, in the event that it’s

o
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o

- Bata M2 tisH(Universidade de Sao Paulo) Helena Lage Ferreira 12}
HE=2 Sl M HEfIZE 73 oM digoAe= 3085 o|ae| wAsd
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Sofl 24et
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HUIAIZE  Helens Lage Ferreira <hlage@uspbr>
WEAR O|E®  andew cho (Trewcho@gmailcom)  Of41E

2024 28 148 () ©F o155

© ol » 50| Moy

Dear Sun-Hak,

I hope you're wellt

More than six months ago, we sent our manuscript on detecting and characterizing the H6N2 virus in Santa Catarina state, Brazil, to the journal Frontiers in Vieterinary Science, but it was rejected.
The article identifies low pathogenicity avian influenza viruses without any reassortments, so submitting it to a journal as a genome report would be more appropriate.

Therefore, 1 am forwarding the article in a shorter version than the one you approved for submission to ASM's Microbiology Resource Announcements (MRA).

If anyone objects to this submission or has any changes, please don't hesitate to contact me by Friday. I apologize for the short notice.

Thanks again for your cooperation and excellent work!
Best,

Helena

SBY Helena Lage Ferreira
ot Presidente, SBV (Gestio 2023-2024)

55 (10) 3565-4385 | +55 (10) 907858880 | v sbyorg br
hlage@usp br
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PT VAKSINDO SATWA NUSANTARA

MANUFACTURER OF VETERINARY VACCINES

Wisma Milenia 5™ Floor, JI. MT. Haryono Kav. 16, Jakarta - 12810, Indonesia
Plant 1: Ji. Mercedes Benz Ne.12 Cicadas, Gunung Putri Bogar - 16964, Indonesia
Plant 2 : JL Barokah No.7 Wanaherang, Gunung Putri Bogor - 16865, Indonesia

Tel: +62-21 867 0414 Fax: 462-21 867 2501 Website: www.vaksindo 0. mf\

TO :

Chang-Seon Song

Deok Hwan Kim

302(F), Veterinary collage in Konkuk
University, 120, Neungdong-ro, Gwangijin-gu,
Seoul, Republic of Korea

~
FROM : accountrDHL: 540374485

PTVAKSINDO SATWA NUSANTARA

Inna Herliana

JL. BAROKAH KP. BARU RT 001 RW 008 WANAH|

BOGOR, GUNUNG PUTRI 16965
INDONESIA
D

Phone  : 620218670414
Shipp. VAT:
Reference

PRODUCT: Reproduction

TDY

ERANG

DESTINATION:

TO:
Veterinary Collage in Konkuk University
Mr. Chang-Seon Song
302(F)Veterinary collage in Konkuk University
120, Neungdong-ro, Gwangjin-gu
Seoul, Republic of Korea
SEOUL 05029
KOREA, REPUBLIC OF (SOUTHK.)
KR

Rec. VAT:

Phone 821099134103

SEL i

(o Nogaiaie 4523750372

LR

DESCRIPTION: DATE:
6 Unit Sample of Reagen
VALUE: 30.000USD WEIGHT: 11.740KG

2023-01-20

=) 7/ 4

e e

1 OF 1
Origin: JKT

NON COMMERCIAL INVOICE
NO.01/018/VC/101/23

. 452

customs value

QUANTITY DESCRIPTION uMT ERICE JaTAL
us § us §
6 U Reagen 500 30.00
Value for custom purpose only 30.00
Country of Origin Indonesia
Note :

- These sampies have no Commercial value and are sent free of charge/without payment.
- The cost in this invoice is indicated only for customs purposes and for determining the

E & OF

Refiana

Additional Info : Pick-up time + route :

Bill to account 540374485

DHL Service Duties Taxes Paid
Reason for export :

Insurance value

Duty and Tax account: 540374485

10:24 2023-01-20 - Extra charges

Dimensions (cm) © L:530W:39.0H:350  1:0D 290000000 IR
Volumetric weight :  KG -

Customer weight : 11.740KG

Actual weight

<J8. JAFPA Comfeed25E <]

A
=

1]
mjo
do
i

1
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Supefivisor Biotech

Jakarta, 20 January 2023
PT. Vaksindo Sétwa Nusantara

vaksind

b



<i#E. 2l Ao} 72l QXE IBV HE>

Isolate ID Collection date Chicken type Geographic location

ID716 2021-06-06 Broiler breeder Pangandaran, West
Java
ID730 2021-08-07 Layer Nganjuk, West Java
ID757 2021-11-10 Broiler breeder Pasuruan, East Java
ID761 2021-12-01 Broiler breeder Purwakarta, West Java
D833 2022-03-08 Broiler breeder Serang, West Java
ID865 2022-06-03 Layer Padang, West
Sumatra

- el Alotel ®™ =l vfola{A HE =HEE e clUAlof FAT|EQl JAFPA
Comfeed®2t &=245l09 West Java, East Java % West Sumatra®l MM 7|2X|H
HolA 67IXIE EA4e. NGS 242 2al AlZ2 ZEHMz|, DNase | Mzl ' RNA
=2 #lsll SISPAE 0o|E3.
Sequence-independent, single-primer amplification (5ISPA)
Random octamer
tagged with a 20 nt barcode

sequence "K' (K-BH) Klenow enzyme

o s . rimer K
ard KR8 primes, Klenow reaction . PCR

. R - i

= ) = i R ! g . Miguot | - [ :
Q. . . Q. e — ] _r N wme by S
s -» . e | »_= » | ‘ - . - -
17 E Z ’ g [ i £
'\ T } I|I ——— o) | l"i,f('l
) o Simg— o \ — W
Total RNA cDNA product. _— dsDNA  High-Fidetity —m

product PCR mix PCR product

Primer directly incorporated

Into the cDNA dsDMA Is amplified using & primer

corsisting of barcode (K)

<aE. NGS 2MZ 98t single random primer 7|8t RNA XA S =Z4HH: SISPA>

<H. 2= YAIOF 92l 1BV 6702] sequencing & assembly Z 1>

Real-time Trgn;m R1  Genome assembly results
Isolates PCR Total NGS reads
(Ct value) reads (>Q20 Ro Number of assembled
reads
113,452
ID716 14.96 113,830 109,829 156,881
110,699
ID730 15.07 111,554 107,578 166,556
107,145
ID757 11.11 107,493 104,339 171,127
102,746
ID761 17.40 103,461 99,328 182,995
100,794
ID833 15.96 101,121 97,789 184,805
105,824
ID865 14.80 106,075 102.990 200,258
- NCBI genebank database2| 1997H2| A|Z A2l NGSE &dolf &2 st MERMHAH = St
THAE ol8s ML tree 24 Z1t 6702 IBY ZF QX222 =Feol=E. Esh NCBI
BLAST Zz} Zejo|Alol, Ei=, &= ¥ ot & FHIS| FAZI =32 =2elg

- NCBI genebank database & Ol#H 6702t J7I& FAIZZE =2 39702 A|EAZ
Bayesian AlSX|2]|5} time to most recent common ancestor 241 Z 1} 67tX|2| IBVE
2014 58 272ollM 2018 9 3 Alolof S0{S 7IsA0| =20f, JtE FALZET}
=2 2 o|Alol IBV/IBS142/20150| M Fel = ActHE 2001A 98 1620l|lAl 2008 9
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28 Atololl F=UE TtsHol =22 =elE

- S30M SHOLE HAX ZFVX| AZ=FOU= A2[stH S42 AH e xUAlofe
HIO|2{AE A[HHo2 RUEESI0] Hlo|2{Ao Mut Adat3 ES IR US.

=

Tree scale: 0.1

=<l GI-27
w Ay GI-17
ru-dll, GI-18
Lol GI-15
Gl-5
=<l GI-10
< GI-6
<<l GI-9

= |GI-20

L

0 1900400358 IS/1201 Israel 2004 Gi-19
3 AF183423 QXIBV China 1988 G118
45 KC577395 58HeN-9311 China 1993 GI-19
= GQ268308 CKICH/LDLIOBII China 2008 GI-19
L | AY043312 A2 China 1996 GI-19
%
55

GI-7

£ 0 - \ GIV-1

— w4 GIll-1
" W GVI-1

<a8. elxAlot 72 QX& IBV S1 ®AALE 0|8 ML tree &>

MG190983_TH/IBVI2015/CU-35_Thailand_2015
MG191022 TH/BV/2016/CU-104_Thailand 2016
MG191077_TH/IBV/2014/CU-189_Thailand 2014
———— MG191003_TH/IBV/2014/CU-61_Thailand_2014
e—————— MG191025_TH/IBV/2016/CU-107_Thailand 2016
MG190967_TH/IBV/2014/CU-13_Thailland_2014
MG272490_724/2017_Thailand_2017
] MG191058_THABV/2016/CU-152_Thailand_2016
—— MG191000_TH/IBV/2014/CU-57_Thailand_2014
e———— MG190965_TH/IBV/2014/CU-11_Thailand_2014
E MG191032_TH/BV/2016/CU-114_Thailand_2016
MG191017_THNBV/2016/CU-97_Thailand_2016

e mG13101 9 _TH/IBV/2016/CU-101_Thailand_2016
MG191033_TH/IBV/2016/CU-115_Thailand_2016
e MG 272487 _128/2015_Thailand_2015
T

MG272486_480/2015_Thailand_2015
0.1176 MG191076_THIBV/2014/CU-188_Thailand_2014
e MG191060_TH/IBV/2016/CU-155_Thailand_2016
——— MG191002_TH/BV/2014/CU-60_Thailand_2014
MG191006_TH/IBV/2014/CU-77_Thailand_2014
GU111581_THA351052_Thailand_2009
Q885133 THA260152_Thailand_2009

0

posterior
1
=

Q716704 _IBV/chicken/ID757/2021
Q716703 _1BV/chicken/ID761/2021
©Q716702_IBV/chicken/ID833/2022
Q729966 _1BV/chicken/ID730/2021
©Q716701_IBV/chicken/ID865/2022

,=,_|= L Gar29s67 IBVichickenDT 1672021
KU949746_IBS142/2015_Malaysia_2015

r MT162576_11129/19_China_2019
——— KX219796_ck/CH/LXJ/111265_China_2011

b AY043312_A2_China 1996

FJ345385 CK/CH/LSD/OTIN_China_2007

I e KX252791_CKICHILLN/SG1 China_1995
DQ400359_ISH201_Israel 2007
KX252772_ck/CH/LSHHI/O3II_China_2003

KC577380_365D-9711_China_1997
EF213558_CK/CH/LDLOS/II_China_2005

KCS577395_58HeN-931I_China_1993

0 19‘35 1990 19‘95 20‘00 2065 20‘1 1] 20‘15 2(;20 20‘25 ‘ ‘ 2030 l
<13 . Bayesian A& 2MHE AI2st Ao} F2f QX& BV Al&>
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s other than those related to the Project without obtaining prior written

use such information for any purpos
consent from the Provider.
5.2 The obligations of confidentiality under this MTA shall survive for a period of five (5) years from the

Material Transfer Agreement

Parties termination or completion of the Project.
(Recipient)
Professor Dong-Hun Lee Disclaimer of Warranty
Konkuk University + - . o N N
' 6.1 The Provider makes no representations or warranties, cither expressed or implied, regarding the Materials,

Neungdong-ro 120, Gwangjin-gu, 05029 Scoul, Korca . 5 » 3
including but not limited to their merchantability or fitness for a particular purpose

donghunlee@ konkuk

(Provider) Indemnification
Dr. Sothyra Tum 7.1 The Recipient agrees to indemmfy, defend, and hold the Provider harmless from and against any claims,

National Animal Health and Production Research Institute SR e S sk ! 7
Sola Street (371), Phnom Penh 120603, Cambodia damages, liabilities. and expenses arising out of or in connection with the use of the Materials by the Recipient or
any breach of this MTA.

ratlini@mnl.conm

This Material Transfer Agreement (hereinafter referred to as "MTA") is entered into between National Animal  qo s and Termination
Health and Production R h Institute of Cambodia (hereinafter referred to as the "Provider") and Konkuk s = .

S CUAIE MG e L B 5 > ) 8.1 This MTA shall commence on the effective date of the last signatory below and shall continue until the
University (hercinafier referred 1o as the "Recipient”), collectively referred to as the "Parties. i 5 E

completion of the Project, unless terminated earlier by mutual agreement of the Parties.

Background 8.2 Fither Party may terminate this MTA for any reason by providing written notice to the other Party at least
1.1 The Provider is National Animal Health and Production Research Institute of Cambodia thirty (30) days prior to the intended date of termination.
1.2 The Recipient is Konkuk University, £ 3
13 The Parties wish to engage in a research collaboration project focused on “Whole genome sequencing of

African Swine Fever genome”, hereinafter referred to as the “Project.” Governing Law and Jurisdiction

9.1 This MTA shall be governed by and construed in accordance with the laws of Republic of Korea
Materials 9.2 Any disputes arising out of or in connection with this MTA shall be subject (o the exclusive jurisdiction of the
2.1 The Provider agrees to provide the following materials to the Recipient courts of Republic of Korea
- African Swine Fever Virus (ASFV) DNA samples (hereinafter referred w as the "Materials”).

- one hundred and forty-three (143) ASFV DNA samples information available in the atiached file:

sampleinfo.xlsx
2.2 The Provider represents that it has legal ownership or rights to distribute the Materials and that the Materials

ble for th se of the Project., : . .

are suitable for the purpose of the Froject Signed for the Provider Signed for the Recipient

Use of Materials by its authorised representative: by its authorised representative:

3.1 The Recipient agress to use the Materials solely for the purpose of conducting the Project.
3.2 The Recipient shall not us¢ the Materials for any commercial or for-profit purposes without ebtaining prior
written consent from the Provider.

3.3 The Recipient shall not transfer the Materials to any third party without obtaining prior written consent from

the Provider. - -
Signature Signature

Intellectual Property Rights

4.1 The Provider retains all intellectual property rights in the Materials Dr Sothyra Tum Prof. Dong-Hun Lee

4.2 Any inventions, discoverics, or intellectual property resulting from the use of the Materials during the course _ _

of the Project shall be jointly owned by the Partics, subject to the negotiation of a scparate agreement governing ~ Print Name Print Name

intellectual property rights.

Confidentiality Date: Date:

5.1 The Recipient agrees o treat all information related (o the Materials as confidential and shall not disclose or 1o 29—
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onof, MTA(material transfer agreement) 24 = DNA/SM 22 HEl=2
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2t 5}
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<E. 19d~204 ZEC|otollA LT ASFV o4 Almel 2| Al7], E2| ?IX[, ASFV

real-time PCR Ct x>

Sample_Name | Date collected | Sample type Source Contiguous Country (or location) Ct
CAM19_1 27-Mar-19 Serum Somkaninh Village,Somthom Commune, Oyadav District ,Rattanakiri Province Vietnam 18.0
CAM19_2 27-Mar-19 Serum Somkaninh Village,Somthom Commune,Oyadav District,Rattanakiri Province Vietnam 220
CAM19_3 27-Mar-19 Serum Somkaninh Village,Somthom Commune,Oyadav District,Rattanakiri Province Vietnam 22.2
CAM19 4 31-Mar-19 Serum Somtrak Village,Somthom Commune,Oyadav District,Rattanakiri Province Vietnam 220
CAM19.5 31-Mar-19 Serum Somtrak Village,Somthom Commune,Oyadav District,Rattanakiri Province Vietnam 224
CAM19_6 31-Mar-19 Flea Somtrak Village,Somthom Commune,Oyadav District,Rattanakiri Province Vietnam 337
CAM19 7 5-Apr-19 Serum Kam Village,laak Commune,Ochum District,Rattanakiri Province Laos & Vietnam 224
CAM19.8 5-Apr-19 Serum Kam Village,laak Commune,Ochum District,Rattanakiri Province Laos & Vietnam 22.5
CAM19 9 5-Apr-19 salt meat Kam Village,laak Commune,Ochum District,Rattanakiri Province Laos & Vietnam 26.5
CAM19_10 26-Jun-19 Serum Slaughterhouse of Siem Reap Province Thailand & middle 20.3
CAM19_11 26-Jun-19 salt meat Slaughterhouse of Siem Reap Province Thailand & middle 19.7
CAM19_12 1-Jul-19 Serum Slaughterhouse of Siem Reap Province Thailand & middle 19.0
CAM19_13 1-Jul-19 Serum Slaughterhouse of Siem Reap Province Thailand & middle 194
CAM19_14 3-Jul-19 Serum kaokty Village,Chak Commune,O Reangov District, Toongkhmum Province Vietnam 243
CAM19_15 3-Jul-19 Serum kaokty Village,Chak Commune,O Reangov District,Tbongkhmum Province Vietnam 24.2
CAM19 16 3-Jul-19 Serum Chak Village,Chak Commune,O Reangov District, Tl ym Province Vietnam 23.7
CAM19.17 27-Jul-19 Serum Russey chur khangtbaung Village,Kraolko Commune,Svaychrum District, SvayRieng Province Vietnam & middle 34.9
CAM19_18 27-Jul-19 Serum Russey chur khangtbaung Village Kraolko Commune,Svaychrum District, SvayRieng Province Vietnam & middle 29.9
CAM19 19 2-Jul-19 Serum Ampil Village,Ponley Commune,Angkorborey District, Takoe Province Vietnam 234
CAM19_20 2-Jul-19 Serum Ampil Village,Ponley Commune,Angkorborey District, Takoe Province Vietnam 235
CAM19_21 4-3ul-19 Serum Chak Village,Chak Commune,O Reangov District, Toongkhmum Province Vietnam 237
CAM19 22 4-Jul-19 Serum Chak Village,Chak Commune,O Reangov District,Toongkhmum Province Vietnam 240
CAM19_23 4-Jul-19 Serum kaokty Village,Chak Commune,O Reangov District, im Province Vietnam 245
CAM19 24 4-Jul-19 Serum Kampong Chamlang Village, Kampong Chamlang Commune,Khsach Kandal District,Kandal Province Vietnam & middle 274
CAM19_25 8-Jul-19 Serum Ang Village, Krang Yov Commune,Sang District,Kandal Province Vietnam & middle 22.6
CAM19 26 18-Jul-19 Serum Slaughterhouse of, Kampong Thom Province middle of Cambodia 26.9
CAM19_27 18-Jul-19 Serum Slaughterhouse of, Kampong Thom Province middle of Cambodia 213
CAM19_28 18-Jul-19 Serum Slaughterhouse of, Kampong Thom Province middle of Cambodia 274
CAM19 29 21-Jul-19 Serum Toul tnot Village, Kokir Commune,Kien Svay District,Kandal Province Vietnam & middle 325
CAM19_30 25-Jul-19 meat Toul tnot Village, Kokir Commune,Kien Svay District,Kandal Province Vietnam & middle 29.8
CAM19_31 25-Jul-19 meat Toul Sala Village, Sang Phnum Commune,Sang District,Kandal Province Vietnam & middle 27.0
CAM19 32 25-Jul-19 Serum Slaughterhouse of Phnom Penh Vietham & middle 26.9
CAM19 33 26-Jul-19 Serum laughterhouse of KampongCham Province middle of Cambodia 25.1
CAM19 34 27-Jul-19 meat rouse of KampongCham Province middle of Cambodia 24.8
CAM19 35 30-Jul-19 Serum Slaughterhouse of Kandal Province Vietnam 271
CAM19 36 31-Jul-19 meat laughterhouse of KampongCham Province middle of Cambodia 27.2
CAM19_37 31-Jul-19 Serum Slaughterhouse of Kandal Province Vietnam 26.9
CAM19 38 31-Jul-19 Serum Slaughterhouse of Phnom Penh Vietnam 24.2
CAM19 39 31-Jul-19 Serum Slaughterhouse of Koh Kong Province Thailand 18.1
CAM19 40 6-Aug-19 meat Slaughterhouse of Siem Reap Province Thailand 19.7
CAM19 41 15-Aug-19 Serum rouse of Kampong Thom Province middle of Cambodia 176
CAM19_42 15-Aug-19 Serum | use of Kampong Thom Province middle of Cambodia 171
CAM19.43 15-Aug-19 Serum Slaughterhouse of Kampong Thom Province middle of Cambodia 19.0
CAM19_ 44 22-Oct-20 blood 1ouse of Kampong Speu Province Vietnam & Thailand 219
CAM19_45 22-Oct-20 blood use of Kampong Speu Province Vietnam & Thailand 20.9
CAM19 46 22-Oct-20 blood Slaughterhouse of Kampong Speu Province Vietnam & Thailand 225
CAM19 47 22-Oct-20 blood rouse of Kampong Speu Province Vietnam & Thailand 279
CAM19 48 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 189
CAM19_49 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 184
CAM19_50 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 20.0
CAM19 51 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 19.0
CAM20_1 8-Apr-20 blood Slaughterhouse of Phnom Penh Vietham & middle 14.5
CAM20_2 8-Apr-20 blood Slaughterhouse of Phnom Penh Vietnam & middle 163
CAM20 3 8-Apr-20 blood Slaughterhouse of Phnom Penh Vietham & middle 14.7
CAM20 4 9-Apr-20 blood Slaughterhouse of Phnom Penh Vietnam & middle 216
CAM20_5 28-Sep-20 blood Slaughterhouse of Kampong Speu Province Vietnam & middle 17.5
CAM20_6 28-Sep-20 blood 1ouse of Kampong Speu Province Vietnam & middle 26.2
CAM20_7 28-Sep-20 blood laughterhouse of Kampong Speu Province Vietnam & middle 1.1
CAM20_8 28-Sep-20 blood Slaughterhouse of Kampong Speu Province Vietnam & middle 185
CAM20_9 28-Sep-20 blood rouse of Kampong Speu Province Vietnam & middle 23.1
CAM20_10 28-Sep-20 blood | use of Kampong Speu Province Vietnam & middle 45
CAM20_11 29-Sep-20 blood Slaughterhouse of Siem Reap Province Thailand & middle 151
CAM20_12 29-Sep-20 blood Slaughterhouse of Siem Reap Province Thailand & middle 26.6
CAM20_13 29-Sep-20 blood Slaughterhouse of Siem Reap Province Thailand & middle 21.0
CAM20_14 24-Oct-20 blood Slaughterhouse of Kampong Speu Province Vietnam & middle 18.0
CAM20_15 24-Oct-20 blood rouse of Kampong Speu Province Vietnam & middle 14.7
CAM20_16 24-Oct-20 blood use of Kampong Speu Province Vietnam & middle 175
CAM20_17 24-Oct-20 blood Slaughterhouse of Kampong Speu Province Vietnam & middle 17.0
CAM20_18 24-Oct-20 blood 1ouse of Kampong Speu Province Vietnam & middle 174
CAM20_19 24-Oct-20 blood use of Kampong Speu Province Vietnam & middle 24.5
CAM20_20 24-Oct-20 blood rouse of Kampong Speu Province Vietnam & middle 18.0
CAM20 21 24-Oct-20 blood rouse of Kampong Speu Province Vietnam & middle 16.0
CAM20_22 24-Oct-20 blood use of Kampong Speu Province Vietnam & middle 16.6
CAM20_23 24-Oct-20 blood laughterhouse of Kampong Speu Province Vietnam & middle 15
CAM20 24 24-Oct-20 blood rouse of Kampong Speu Province Vietnam & middle 18.6
CAM20_25 24-Oct-20 blood 1ouse of Kampong Speu Province Vietnam & middle 177
CAM20_26 24-Oct-20 blood laughterhouse of Kampong Speu Province Vietnam & middle 19.1
CAM20_27 9-Nov-20 blood Slaughterhouse of Oddar meanChey Province Thailand Undetected
CAM20_28 9-Nov-20 blood Slaughterhouse of Oddar meanChey Province Thailand 7.8
CAM20_29 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia Undetected
CAM20_30 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 5.8
CAM20 31 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 18.9
CAM20_32 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 18.1
CAM20_33 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 15.7
CAM20 34 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 15.2
CAM20_35 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 18.1
CAM20_36 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 14.8
CAM20 37 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 18.5
CAM20 38 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 15.3
CAM20_39 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 171
CAM20 40 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 19.8
CAM20 41 19-Nov-20 blood Slaughterhouse of Kampong Chnnang Province middle of Cambodia 174
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- o|= ZFUYEZ thste| Guillermo Risatti 2| HELIE o|&510, 2 =Y =
st oy 2AM  PRRSV(Porcine Respiratory

2|5t AP ZTEATE S3 1Y
o
=

Reproductive Syndrome Virus) S8 AF A2 545 ZRYol HP PRRSV NGS DATA

Ats=t 24 molzetel Jie & 45 Al

=<

1. Percentages of total reads (R1 + R2) 2. Percentages of all read patterns passing QC

1% (16.9%)

+04

Coverage depth
+04

y y y
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MK287895_PRRSV_ref position (1A18)

3. Percentages of assembled, merged-pair reads SAMPLE "1A18"
025

Observed frequency
e
o

1000% @)
5 PRRSV. et

o730

minor variants

<8, nHAM PRRSVLl A|Z NGS data 24

- MAMeZ QF A4 SollA 2 2M7F =1 U= Peste des petits ruminants (PPR)
3HE FIXISAE ZIIHAFRT | o2 e ol2(dhol MARMAM 245 AA

g) E|ot

- o|= ZUYEIZ ti=te] Guillermo Risatti W2 HE<IE 0|&3510{, ot=Z2|7} FH|ote|
Herman Chambaro BrAtRl &) Zd|otol w3 ¢l ASFvol &2AMo| st 7|=2
Astn SFHAME 35 248

- ZHH|ollM F=Z&IsH FEY| F HX|Fel MEESS ds
ASFE ZICHsD Genotypegs =450 MEE s7¢.

- MAMeZ Rdstn Genotype Il & oO|2|o C}Fst EFRIS| ASFZF ofZz|7tof

b F&A

mn

FE35104

ot

2

RS ES;

szl A . 3% Cf2 Elelel Hlo|2{AT} of=2|7t ofel X of K
42 XS 28 + ULE TH|ofet AT HERIE Tt
No Sample type COI:;(;:W Archived sample Origin Province fjgz
1 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
2 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | I
3 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
4 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
5 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
6 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | I
7 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
8 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
9 | 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
10| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
11| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | I
12| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
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13| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
14| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
15| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
16| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
17| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
18| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
19| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi—-oa-Tunya National Park | Southern | |
20| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
21| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
22| 0. moubatatick DNA | May 2019 0. moubatatick homogenate | Mosi-oa-Tunya National Park | Southern | |
23| 0. moubatatick DNA | November 2019 | 0. moubatatick homogenate | South Luangwa National Park | Southern | XII
241 0. moubatatick DNA | November 2019 | 0. moubatatick homogenate Kafue Parhiational National Southern | XIV
25| Pig DNA 2014 Tissue homogenate Mbala District Northern | 11
26| Pig DNA 2017 Tissue homogenate Chipata District Eastern Il
27 | Pig DNA 2014 Tissue homogenate Chipata District Eastern Il
28| Pig DNA 2014 Tissue homogenate Kalomo District Southern | XIV
29| Pig DNA 2013 Tissue homogenate Kasempa District 2?;::_“’6 XV
30| Pig DNA 2013 Tissue homogenate Kazungula District Southern | |
31| Pig DNA 2013 Tissue homogenate Choma District Southern | |
32| Pig DNA 2013 Tissue homogenate Lusaka District Lusaka |
33| Pig DNA 2015 Tissue homogenate Kitwe District ??pperbe |
34| Pig DNA 2015 Tissue homogenate Lusaka District Lusaka |
35| Pig DNA 2021 Tissue homogenate Lunagwa District Lusaka Il
36| Pig DNA 2021 Tissue homogenate Katete District Eastern Il
37| Pig DNA 2021 Tissue homogenate Mbala District Northern | 11
38| Pig DNA 2021 Tissue homogenate Solwezi District Z?;::_We X1V
39| Pig DNA 2021 Tissue homogenate Kabompo District Z?;::_We X1V
40 | Pig DNA 2021 Tissue homogenate Nakonde District Northern | 11
41| Pig DNA 2021 Tissue homogenate Mwansabombwe District Luapula 77
42| Pig DNA 2022 Tissue homogenate Chilanga District Lusaka |
43| Pig DNA 2022 Tissue homogenate Kafue District Lusaka |
441 Pig DNA 2022 Tissue homogenate Nyimba District Eastern ??
45| Pig DNA 2022 Tissue homogenate Petauke District Eastern 7
46| Pig DNA 2022 Tissue homogenate Livingstone District Southern | ??
47 | Pig DNA 2022 Tissue homogenate Mwandi District Western 77
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47| Pig DNA 2022 Tissue homogenate Chingola Dostrict Eastern 77

47| Pig DNA 2022 Tissue homogenate Mwansabombwe District Luapula ?7?

- Zd|otet Z2 JHLTA=OlAM EEO0| JtsTt PCR 7|HE =Ee. Basto, A P,
Portugal, R. S., Nix, R. J., Cartaxeiro, C., Boinas, F., Dixon, L. K., ... & Martins,
C. (2006). Development of a nested PCR and its internal control for the detection of
African swine fever virus (ASFV) in Ornithodoros erraticus. Archives of virology,
151(4), 819-826 =0 ZEE Nested PCRZ|HE &3st0{ =7 E =HX| MEoM
Hiol{ A  RIGtE AAISH Zop, AMPEZEH|IE BFst =TlAM &80 Jtse A=

e
Lane Primers Expected Size (bp)
1 PPA1/PPA2 257
2 CVR1/CVR2 Variable
3 P72U/P72D 478
4 PPA89/PPA722 676
h) olzt

Iran NDV. IBV sequences amam

<18, o|2t 3 HATZX Mohsen Bashashati w=2} =1 &t

oM &>
— O|2F Razi Vaccine & Serum Research Institute2| Mohsen Bashashati W+ &3l 0|2t
‘IEsd ¥ oMME=REREH 22|t mIHEY Hio|g{A F 8879 ®FAHAME FHsSI]

rlo

<E. 0|zt JIER X oOM=ER{ =2l HHM =5>

# Isolate name Host Location Collection date
1 NR-2 Commercial chicken East Azerbaijan 06-May-99
2 NR-3 Commercial chicken East Azerbaijan 09-Jun-99
3 NR-4 Commercial chicken East Azerbaijan 10-Apr-99
4 NR-5 Commercial chicken East Azerbaijan 15-May-99
5 NR-6 Commercial chicken East Azerbaijan 05-May-99
6 NR-9 Commercial chicken East Azerbaijan 03-Jul-99
7 NR-11 Commercial chicken East Azerbaijan 14-Aug-99
8 NR-12 Commercial chicken West Azerbaijan 15-Feb-00
9 NR-13 Commercial chicken Ardabil 22-Mar-99
10 NR-14 Commercial chicken Isfahan 21-Jan-99
11 NR-15 Commercial chicken Isfahan 22-Feb-99
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12 NR-16 Commercial chicken Isfahan 25-Feb-99
13 NR-17 Commercial chicken Isfahan 08-Mar-99
14 NR-18 Commercial chicken Isfahan 02-May-99
15 NR-19 Commercial chicken Tehran 16-Feb-00
16 MAME85 Mazandaran 27-Jan-18
17 NR-31 Commercial chicken Razavi Khorasan 08-Jan-00
18 NR-32 Commercial chicken Razavi Khorasan 11-Jan-00
19 NR-35 Commercial chicken Fars 24-Dec-99
20 NR-36 Commercial chicken Qazvin 20-Jul-99
21 NR-37 Commercial chicken Qazvin 23-Sep-99
22 NR-38 Commercial chicken Qazvin 25-Sep-99
23 MAM90 Backyard chicken Chaharmahal and Bakhtiari 02-Oct-17
24 MAM91 Backyard chicken Chaharmahal and Bakhtiari 04-Oct-17
25 NR-41 Commercial chicken Qom 16-Jan-99
26 NR-42 Commercial chicken Qom 19-Jan-99
27 NR-43 Commercial chicken Qom 07-Dec-99
28 NR-45 Commercial chicken Qom 30-Oct-99
29 NR-46 Commercial chicken Kurdistan 07-Jul-99
30 NR-47 Commercial chicken Kerman 26-Feb-00
31 NRO231 Ostrich Iran 01-Jul-01
32 EMA92 Broiler Yazd 01-Mar-18
33 NRO289 Ostrich Iran 01-Nov-02
34 NRO350 Ostrich Iran 01-Dec-02
35 NDPR2 Pigeon Tehran 18-Jun-12
36 NDP14 Pigeon Tehran 13-Oct-12
37 NDP11 Pigeon Tehran 15-Aug-12
38 NDP17 Pigeon Tehran 20-Oct-12
39 NDP19 Pigeon Tehran 04-Jul-12
40 NDP20 Pigeon Tehran 13-Nov-12
41 NDP21 Pigeon Tehran 21-Nov-12
42 NDP2?2 Pigeon Tehran 28-Nov-12
43 NDP25 Pigeon Tehran 11-Dec-12
44 NDP27 Pigeon Tehran 03-Dec-12
45 NDP61 Pigeon Tehran 25-Apr-13
46 NDP79 Pigeon Tehran 19-Sep-13
47 NDP92 Pigeon Tehran 16-Sep-13
48 NDP95 Pigeon Tehran 07-Sep-13
49 RNDV-1 (NAB1) Broiler breeder Tehran 22-Nov-09
50 RNDV-2 (NAB3) Broiler llam 02-Dec-11
51 RNDV-3 (1127) Broiler Lorestan 27-Dec-11
52 RNDV-4 (1104) Pigeon Tehran 04-Jan-12
53 RNDV-5 (86) Partridge Tehran 03-May-12
54 RNDV-6 Rose-ringed Parakeet Tehran 04-Jul-12
55 RNDV-7 (PNDV) Pigeon Alborz 04-Aug-12
56 RNDV-8 (583) Commercial chicken East Azerbaijan 07-Dec-12
57 RNDV-9 (584) Commercial chicken West Azerbaijan 09-Dec-12
58 RNDV-10 (Coloured) Backyard chicken Tehran 18-Dec-12
59 RNDV-11 (922)-Kordan Pigeon Alborz 09-May-13
60 RNDV-12 (252) Backyard chicken Razavi Khorasan 28-Nov-18
61 RNDV-13 (253) Backyard chicken Razavi Khorasan 29-Nov-18
62 RNDV-14 (19-249) Broiler Yazd 15-Dec-18
63 RNDV-15 (ABD-1) Broiler Mazandaran 03-Jan-19
64 RNDV-16 (ABD-2) Broiler Mazandaran 06-Jan-19
65 RNDV-17 (ABD-3) Broiler Mazandaran 07-Jan-19
66 RNDV-18 (ABD-4) Broiler Mazandaran 20-Jan-19
67 RNDV-19 (ABD-5) Broiler Mazandaran 26-Jan-19
68 RNDV-20 (175) Hooded crow Tehran 30-Mar-19
69 RNDV-21 (CB) Cockatiel Alborz 05-May-19
70 RNDV-22 (122) Peafowl Tehran 05-Jun-19
71 RNDV-23 Saker Falcon Tehran 07-Jul-19
72 RNDV-24 (186) Quail Tehran 10-Jul-19
73 RNDV-25 (231) Broiler Mazandaran 17-Apr-19
74 RNDV-26 (238) Turkey Razavi Khorasan 31-Jul-19
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75 RNDV-27 (246) Broiler Mazandaran 25-Feb-20
76 RNDV-28 (247) Broiler Mazandaran 15-Mar-20
77 MAME97 Backyard chicken Yazd 09-Mar-18
78 MAM105 Pigeon Kermanshah 03-Mar-18
79 RNDV-29 (266) Broiler Kordestan 28-Jul-21
80 MAM18 Broiler West Azerbaijan 01-Jul-17
81 MAM19 Broiler West Azerbaijan 01-Oct-17
82 MAM31 Broiler West Azerbaijan 01-Sep-17
83 MAMG68 Broiler Isfahan 01-Dec-17
84 MAM72 Broiler Isfahan 01-Jan-18
85 MAMS81 Broiler Boushehr 01-Feb-18
86 Maz Broiler Mazandaran-Amol 28-Feb-11
87 EMA108 Broiler Hormozgan 22-Apr-18
88 RNDV-30 (00/31) Broiler Kurdistan 13-Oct-21
- 195040 = o|2tofl M genotype VIl NDVZt M-S &A= o|F=Z, o Hiolg{As RESH

— O[2F tf genotype VII NDVe| ZI=tE HEC} AtAM|3| Ofshstr| <laf,

LS 2oUZ.

Mohsen Bashashati
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of o|o| w2l AlRe

0
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- A" Z3 0.2m EH XNzZIE st Alzel A ClE MMzl g glo]
Reverse—transcription 2 Klenow enzymeS O|&%t &HAlo| JI& f1f™el ZHWo=z
slo| =
/A — =3 -

- B 2rAl2 dHlo|E{ALl ZFof MEH 210 ZE RNA Hio|2{A0 ME JIsSH dAloZ
CIFSH Hio|2{A EMof| M8 Jlse Ao =2 EohE.
@ L2 ®
100 8 z : 100
90 v = 90
30 3 g 50
0 % % 7
o 60 er«kss (IBY) g 50
% A
= a0 ; Archaca R
30 4 , 30
20 o = 20
10 10
v Culwred, Cultured, Cultured.  Cultured, Cuitured,  Cultured, A;Z‘Iini&al, Climical, ngum.d, ;lnusal, ’ Cultuted,  Culrured, Cultured.  Cultured,  Cultured, Cultured,
DNase, DNase, RNA SISPA DNase, RI-Klenow DNase. DNase, TRNA SISPA DNase, DNase, RNA SISPA DNase, RT-Klenow
RNA SISPA Depletion, RT-Klenow RNA SISPA  Depletion, TRNA SISPA T)cp’,minn RT-Klcnow
Depletion, SISPA Depletion, SISPA Depletion, SISPA
SISPA SISPA SISPA
(C) RNA
DNase Depletion
5 filiatn auian g abon, Ll el i Ly
2 Bl e B il L o e o odan o
. H
% 15K
40K
ani(m—

<Hlo|H A MAHE| =4 EH NGS Z2 vl Z3}b: (A) NGS ZI2| taxonomy =FE S8t

Hio|{A ¥ =3 |RAA H|E &l. (B) 2070 o|4te| depth& 7IX|= sequenceE 7|HISZ
st M& ™A coverage &l ZI (C) 24 = ¥ coverage depth 2%>

(3) A A1l AMANE HE

- SflE 2AM diHo| QMAlR ME Jlsd HIIE fIsH Hio|2{A BEh skl So| Tzt
AZE 3 Cecal tonsil A|RE 0|&st0] 7|&d =2lst NGS 2M7|H HME JisdS
| |.8F
[=) e -

- MzE AlBoMe M2 JtsMe "HIEH| s 22 CT value 25 (2F 10°EIDso/ml) &

CT value 30(2F 10%EIDso/ml)2| BHIO|2{A

- 7|& Zzfet oiEIiX|2 SISPA HE Aol

Xl 8H &t

—

oll=i |=|0.”

£ gspiking 3P {1 WIE

SHH BZol HEsof M

coverage?} SolX|= Zdo| =l= RT-KlenowE 0|&¢t gHHollAd f =2 coverage?t
gtolE.

- 7|2 A2l HS, CT value 30 AR EsH & |HA 240 Mzsi¥oL), AE &
Cecal tonsil AlZs =5 H Mool 78 HE0| ZolXn ME MM EMol=
Al gk,

- AlZF gl Cecal tonsil Al22| A depth 10 ol&te| MZE FFA EM2 AMusIFoL},
MMl =F 2L} diol{Aae REAMIF HEE AEE ZHo| &elE.

- BEE A|RAM SISPAE HEsHX| 22 RT-klenow ZHalo] o Z=2 ZuEs
LIEfL oDy, AMA|RS A2 AR ME R ZHE= O{YX|TH dHiolzAe] EXME
2tolst= metagenomic G+ Soll && Jtse A2=E &elE.
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(A) (B)

o 7 # Virases (IBY) 100 100 o
2 i

90~ ES  Fukaryota 90 90 ‘

80 2 % “ Bacteria 80 so L |

70 VJ ®Archaca @ (:8 Z,g B |
N &£
% 60 - | % |
5 s0 = I 50 30 ‘ ‘
£ ES
5w g i o 2 40 40 | ‘

zl = = K 30 30
1 all Ihocloo % 20 20 | ‘
= .

20 = Ed gl 23

10 & 3 i || | S 10 10 J ‘Li L

° il 1L 5 1110, h 'O SIS EF PO

O KUY (\» RGN UINY \.\W &Q
& & S & & &P SEE v‘\@«“’@ S F STty
L R SISPA RTKI
-Klenow
SISPA RT-Klenow

©

dap a8e1aa0

2K 4K 6K 8K 10K 12K 14K 16K 18K 20K 22K 24K 26K 28K 30K
Position

<QMAIR MAE| =H € NGS ZH ulm Zb: (A) NGS Z2e| taxonomy ERE E8t
Hlo|HA 2 =3 XA H|E &2l. (B) 1070 o[Ate| depthE 7IX[&= sequenc eE 7| dto 2
st M&E F™AH coverage &2l Zzf (C) &4 7.j ¥ coverage depth &3

— MefA|ZollA 22|= CT value 25.32] AH AAMAIRQI =F ZZL} dHio|2{A(Infectious
bronchitis virus) IBV/Chicken/Korea/23_C10tra/2023 @3+ £ AI235t0] AYE FIIHS =R

x| 5l F
- [

- DNase | X 2], Dialyisis tube, rRNA depletion kitS AlE3t0] Algle AMFFHOO{, 1X}
ZoolM  SISPAE St RNA TE Al ®FHEAMIE 1nE2AH  SFSEHX 2ot
Reverse—transcription 2 Klenow enzymeS O| 2%t ghAlotS AL 6t

— Dlalysis tubeE Al238H A|EE PBSo|l 24A|ZF incubating 319204, incubating Ol%
SA| siAES FESH T Reverse-transcription 2 Klenow enzymeS O|&3] cDNAZR
[}

<QIAMAIR MAE| = Hm MY 2AE>
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— coverage depthZt 100|&2 7HX|= 2IXI2F coveragesS

=% 5}

-1 o

—

4% TXEE SHA

22 ME2 30.6%7t cover=l{1l, DNAseth XMz|st A< 39.7%7t cover=A20d,

LS T 0 ==

Dialysis tubeE Xzlgt A 70.8%7F cover=l 1, DNAse2l Dialysis tubeS Z0|

=
7186 FItAEQl Aol ey A2 EEHE.
- dHio|{A o|2lel AM[Ao| B
DNAse2} Dialysis tubes &
7ts3tn{, o|= Hfoleiael =

SMolE 28 Jhse Hez &

b

ob o M

FO o

>
==

ro

=1
=]
= .

None DNAse Dislysis

rRNA Depletion DNAse + Dialysis

(B)

Cecal TonsilolAle] HMZAFFMA|
Fof Alx| 7|2 A AlZoAM
=HolS= metagenomic 94+ 28t ofu 2} MEFHA

—

=)

My fH

coverage (%) 1BV / All Read (%)

96

999
100
90
o5
80 708
70 04
60
0.3
50 307
40 306 s
30 -
10
0
, H |
None DNAse DNAse

Dialysis  rRNA Depletion  DNAse + None
Dialysis

©

None

DNAse

Dialysis tube

DNAse + Dialysis tube

<UrAlE MA 2| =HYE 22 (A) NGS Z2le| taxonomy &
S8 v[g =22l. (B) 1070 o|Ate| depthE& 7HKI= sequence
coverage &9l Z3}. (C) 2t = Y coverage depth =%>

- 44 -

Dialysis

=
T
=

=

XMelgt 29 99.9%7t cover=l0f MERHA 2l 40| 75t A2 EEHE.

— C}2k rRNA Depletions st A% MHAE|E K| &2 MEHCE U2

—

—

FRNA Depletion  DNAse +
Diatysis

coverages



O =& AESFAX} dHio|HA NGS =M Z=S
- Z=&F CEFAX diolz{ae| A 8702 segmented RNA #RMAME EfRstl U2
87le| SHMA & E SS5= O:'7|/\ de2 IJHX|ZD A0 SAloll B5Zo0| 7tsstch Of
2t235l0d 7| o|= USDAOIAM =tglst =F QEFAUX} Hio|2{A NGS &4 dhH

(Chrzasteket al., Virology, 2017) & A& 2| iSeq100 2 miniSeq systemol &-S&t.

oloL_|.

mo nju

(1) o

I

L&

M 7Hel  primer  (Optil-F1:  GTTACGCGCCAGCAAAAGCAGG; Optil-F2:
GTTACGCGCCAGCGAAAGCAGG; Optil-R1: GTTACGCGCCAGTAGAAACAAGG)E Y
OneTag® One-Step RT-PCR KitE 0|&5t0] =& CIZFAUX} dio|g{Ae| 870 FHEME
SAlol SZA|Zion], PCR ZZ2aY2 ofaliet 23,

OB

Temperature Time cycle

55C 2m

42°C 60m

94°C 2m

94°C 30s

44°C 30s 5X

68°C 3.5m

94C 30s

57°C 30s 26X

68T 3.5m

68T 10m

10°C 0

<E. ZFCUEFAUX} Ho|HA FHMA 5Z PCR x>
- & 257i9] OMMER EH AR R =R AZRAUX Hlo|2AE BT
(2) A=Zzt
- Alg Z3n tE29 AIRdM 870 segment RAAIF BE SZ0|

MIlPEoR FHolH
- -
w8
<Opti primerE oO|&¢t =7/ CEFAUX} = 21>

- IR UERA sloleixel A% PCR SEE S6 2ME UG SFHE
M@el |HAE Hel HEEX s o= selm. =7 PCR Bt

17H2| A|20M= PCROIx

=75t Mol RTA I Bol 4




- iseq100 systemoll 2570 A|R2E EAet 21t Z&E3F sequence W71 2= AS
selsten, olF z|HMEE Sof O E2 HO[ZHAE SAl EAME = ASs A=
A2 E.

Sequence taxonomy calssification
100% . =
1111

100%

100%

. m M| < <t S )| | ~l o~ 2 m o~ g o~ e ) | 2 ™M m| A3 m)|

99% E

99%

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 726 729 730-1730-5 736 856 862 742 920
m Avian Influenza mHost Genome  m Bacterial Genome Eukaryota
<EFRAEFAX AR2| NGS Z 2| Taxonomy &/ ZIb>
sample before Library Qubit After Library Qubit Trimming & Trimming ¥
numb. (ng/uL) (ng/ul) % Read T % Read T
17 >50 4.37 146,908 52,466
18 36.8 3.94 141,584 47,596
19 >50 3.81 197,766 69,058
20 >50 4.28 194,544 67,364
21 >50 2.98 230,674 81,696
22 >50 3.32 249,612 84,938
23 >50 3.73 195,701 71,100
24 >50 3.61 85,480 28,506
25 >50 2.9 171,904 57,722
26 >50 2.89 132,036 44,384
27 >50 2.32 112,374 36,678
28 >50 2.72 101,930 33,056
29 >50 3.18 105,106 37,644
30 >50 2.8 113,804 37,094
31 >50 3.53 131,446 43,006
32 >50 1.86 111,956 39,024
726 3.41 1.8 287,770 100,878
729 1.13 2.4 391,530 134,402
730 -1 3.09 1.86 228,720 79,444
730 -5 18.9 2.47 161,410 55,676
736 1.33 3.16 380,692 128,884
856 447 4.04 149,752 53,208
862 43.8 2.89 139,630 47,202
742 45.8 3.62 181,392 59,472
920 10.3 3.67 123,950 47,300
<Z=ROIZEFAUX AZ2| iseq100 NGS system O] A| ME & read >

- Zt FHHME read = F AEY ZIE SRlSiE A1, MUMoZ 37(7F 2 segment?d
PB2, PB1 2 PA Rl read$rt AtiE oz 2Zsi0f, b= To| Koz SEE
A =elah

- Ol Y primerg AtEste A=0lM B2 FHAIF UMz TFEs o™ ¢
H|S0| BHgol mE Mo Hof EriMel 25l Ao WeE Ao meke.
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Al Sample 17

PB2 59
PB1 29
PA 28
HA 171
NP 218
NA 88
MP 1306
NS 2579

Al Sample 18

-]
LA

44

191

109

Al Sample 23

-
3

2081

144

)
)
o)

(ueapy)
yidagq o5e10a0))

i8

21iR

1153

<=F CAEFAUX} segment™ NGS coverage 22X 2 Ht depth>

- 8712 segmentE2 FMHE E=FUEFAUAL A2, ot RIEAE = HAAMA H|s
NGS =% A| annotationoll A|Zt0| Ct&F &, AML It 50d &% &40 X|oid
7tsMo| UM NGS raw data 2} metadata TS 2stH XSS Z genome
assembly & FHMA}L annotation2 st Z3tE Helstod EHE Ml F= MIRMA Xt=
AR EE Jligret

- 7H2kEl MIRMA script= 50702| HIO[2{A NGS dataZ Ms AldS etz et

- Sl 7|2 M2 ZS, TH|=E NGS libraryS loadingst & 32tol| A|ZLfoll U=
Alve| 87l HHe| MEE dS = US

UW PICO 5.09

#!/bin/bash

echo
(MIRM
echo
echo
echo ""

echo -n
read meta_file
Ofile_name="date +"%F""
mkdir $0file_name
mkdir $Ofile_name/segment_1
mkdir $Ofile_name/segment_2
mkdir $Ofile
mkdir $Ofile
$ofile
sofile

_results

!
o
3
0
5
0w
0

[
3
)
-
=
w

name/segment_4
mkdir
mkdir
mkdir
mkdir $0file_name/segment_8

Ofile="date +"%I%M%S" _list.txt

3
o
3
[
~
0w
0

0
3
)
3
=
(v}

name/segment_6

@
o
h
A
n
F
o
3
0
g
0w
1]

[
|
0]
o
=
~

AR

Olocation="pwd /$0file

metadata=${meta_file}
sed 1d $metadata | while IFS=',"'
sedrun=$(echo ${run} | sed
FFILENAME=$(1ls ${sedrun}_*R1%*)
FFFILENAME=$(1ls ${sedrun}_*R2*)
s/l Lg"
LSS

read -r

M=$ (echo ${module} | sed
s=$(echo ${sample} | sed

sed 5/(/ D)

"Mass-executing script for Iterative Refinement Meta-Assembler

"Location_of_metadata_file_ex)/home/some/where/meta.csv: "

run sample module: do

‘s/"//g')

)

| sed 's1/)_lg' | sed 's/)//g" |

home/microbiology/Desktop/Taesoo/flu-amd/IRMA $M $FFILENAME

SFFFILENAME $0file_name/$S

$0file_name

$s

amended_consensus

1.fa ../../segment_1

Sfallias
_fa ../../segment
_fa ../../segment
L B
sfal .
AL
-fa ..7

N
")
1]

®
3
o
5
o+
N

3
4

6
7

../segment
/segment

N
)
1]
®
-}
0]
3
i
12 SIS ]
(0]

o

CoNOUAWN

~
n
1]
[

3
o
5
I

../${5}_all.fa

MIRMA script v1.0>

Modified




O ofZz|7} HX|EHHE0|ZH A NGS =4 EFES]
- ASFVE Z3 U W2 5Ez EXsts S42 2

FET AT, NOSe| EXOI == DNA 2ol Kol
At 29, SEA 2Mo| Hptsix|

AlER ,
V—I HERUAE

AS

DU

B

o
02
o

(1) 48 4=

- tiling amplicon whole genome sequencingsS ASFV A|Zo| X -&(Amanda Warr et al.,
bioRxiv, 2021), sliE AHZ st7| st Hy| Z 22 F AF £ mlo|zZz2lel, MEF

Al o KM

EI:II:IE T o =.

OII

| R

5%

£ it |

g0l |

25 | | Higs yY
m‘f':nxﬁmi ; POH prodyst 814
M=%

5} DA% 3E ¢ =5

- 2 AFE:2 2020L:| E4—01IH 2 S ASFV oA AIE 47_4% =8MdstE MElE
X-”_._HFO

-le=

- A2 tfoll ASFVZF 224 &tol g Alz ol viral DNAZF dofLt =X sH=X| &elshy|
floiM SESFSMEAGEZF0AM HI3et otzZz|FtEHX|EY SRIRTH real-time PCRE &
=1

- Y¥Mo =2 =0lE A|ZE2| genotype= =I5t 2lall ASFV genotyping PCR2 %2
genotype ol &Hst= 2712 A|2E MAsto] MARMA 2E W H|WEAMof AL g

<3 > ASFV real-time PCR primer ¥ probe ®Y

Target gene Sequence (5'—3’)
(F) CTGCTCATGGTATCAATCTTATCGA
72 (R) GATACCACAAGATC(AG)GCCGT

(probe)FAM 5'-CCACGGGAGGAATACCAACCCAGTG- 3' TAMRA

<3 > ASF genotyping PCR primer JH

Target
Sequence (5'—3) bp
gene

- (F) GGCACAAGTTCGGACATGT 78
o (R) GTACTGTAACGCAGCACAG

<HE > 209 22 ASF 9JAl X]859] ASFV real-time PCRQ] Ct $%]

Sample Ct Value
Mongol_1 Undetected
Mongol_2 Undetected
Mongol_3 24.98
Mongol_4 16.92
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20l A S ASFV A|EE 0|23l reference-based genome assembly 28 S H| W24 S

- ASFVS’-I A2, 7HA U etEEF0| ol &A™l short read sequencingO| Oz
Al™el. NGS HEE Reference mapping Z|Hez MEAFRHAME =2EHT Al AISEHs
bioinformatics tool & Minimap2, Bowtie 2, Geneious assembler Al 7IX|& AM2E
0|25l H|DEA B

(2) assembly®d vl AlE Am}

- AS A3 7|2 GeneiousE 0|38t =gl ghHO| =2 read?7t JI& ML, BIEFZC=ZE
OISt gapo| MZion, MEFHMAE X 2&. 7|2 Geneiouss M Lst L—HZI'IKI 2 of| A
BhE7Z2Ee| gap 90| MERMAE SHEsSIFO, MIX| FEX =y Z=2IJ¥ F
Minimap27F 7t& M2 AlZto| & F .

- 2M3H HlO|2{ A= Georgia-07-1like genotype [I12F =2 ASM(>97%) S Hol, SF
=L OMIOPOHH 22| "Hio|2{Ae} clusterE O|&. 2{Alofet S22 =EXHoAM 22|=
ASFV/Zabaykal i /WB5314/2020 HfO|2{ AL} cluster = .

= = Zto KA S K%
=y £ZE9o] | =R 42 Al xe readel + 45 e A

_________ Bowtie2 | 16 +& | ......11094 | No . ol.....Yes .|
________ Minimap2 | . 1t= | .....1a1s8s2 o oNooo ol Yes ]
________ Geneious | 1Azt des | 107786 o ol.....Yes. ool No ]
........ Geneious
(Repeat region 4A| 24 111,444 No Yes

option on)
<E. 32 ASFV MEFHA =8 AZEoH LQAIZF read T, gap - A EHE F5F>
I 1 0 0 X o ) 5 & % 9 % 159 15 12 I I T
4 —— — ———
e E}R}}
e 3 e R
\ : B _ ]
DP6OR CDS ASFVGAC.. ASFVGAC..) DPEORCDS_»
o)
L+ 2.Bowtie2 ] (AT} | 1 [N [l 1
!‘OSM\mmapZ 1} e I 1 1 il
Le 4, Geneious — S
L 5. Geneious_Repeat option Ft | I (L] 1
<GeneiousE 0|28t MARMA AlZtshk

Maximum-1likelihood phylogenetic tree>
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(3)

MEAFMA &2 AIgH /M2 ?/sh HlmAF
Heltsl ASFVe| AHSEA EMZ allA= ASFVE MEARHAME =HEES EeJ 912.
w2k, 1) M2lZFE 210l lllumina Sequencing, 2) Amplicon PCR Zgl &

Sequencing, 3) Probe—Capture = lllumina Sequencing 2SS SEal MEAFHA SEHE
Al 2 olle eSS dHlm FA g

1) ZZ01™ gl= lllumina Sequencing t”t.':*.

Nanodrop p10002 ALSsH0{ Alz dAke| 260/2802F 260/2302 Z=HA5I Quantus
FluorometerE O|&35t01 DNAS| S & 578.3:.*.
= Zds F 260/280J_—'F 260/2300]

DNAS| =%+ lllumina sequencing
XM &sictH CleanNGSE 0[83610 &
lllumina sequencings &8 &t

TruSeg Nano DNA Library Kit& AI235H0{ LibraryES M ZH5IE Nextseq 5502 AR25}H04
lllumina Sequencing= X2l gt

AlE Mongol_32} A& Mongol_42] DNA S&, 260/280 x|, 260/230 ==x|= ofz|
<E > 2. F ME ZF lllumina SequencingE R st7|ol= DNA SE7F S25H}
260/2300] &2 ZH2z Hol B2 ContaminantE0| Alz Ljo| =EXsts HE RFE
AZ. AlE Mongol_3Z} Al& Mongol_4& ZEcl2 A2z 210 lllumina SequencingS
I|6|-|3|- 7=Ijl_|_ ASFVO.” _ﬁg}: read'— t||-745|7(| ol-oL%'

a2t 2=olAl M382 DNA Al=of| tisiM NGSE Tl e Al XMelztd glo| Xl st=

A2 FHee

tzloll &
= x
=

She
S AEO| clean up st & Qualitys ME™ =

-|>

<E > 209 2T ASF 9]Al A|89] ASFV real-time PCR9] Ct 4X%]

DNA =% (ng/ul) 260/280 260/230
Mongol_3 1.48 1.73 1.21
Mongol_4 1.01 1.69 1.03

2) Amplicon PCR ZlI& % lllumina Sequencing &

ASFVe| =sEE =0l7] #IsHM Amplicon PCRS Z&&. Amplicon PCR2| primer
H7IMLE, PCR premix PCR =72 ZtZt oteliet €3

Amplicon PCR& ZlalisH .j d=s2 SallA PCR bandﬂ Zxsl= A2 2 amplicon
PCRe| ZulE =telgt

AMPure XP ReagentE AF235H0{ Amplicon PCR productE MM 5t s Ate| clean upS
Tt
HH = Amplicon PCR product® Nanodrop p10002 A23I0{ A& s§AS| 260/280zt
260/2302 =735t Quantus FluorometerE O|&35+0{ DNAS| =& ZHSI1 TruSeq
Nano DNA Library KitE AFE3st0i LibraryE M &St Nextseq 5502 AFESH0] lllumina
Sequencing= ~lsigt.

<¥E. ASF & B A" PCR premix =A>

l
x =M
5]

Components Volume (ul)
Distilled Water 15
2X Phusion Master Mix + 1TmM MgCl, 25
Primer pool 5
Template DNA 5
Total 50
<¥. ASF primer poole Z=A>
Primer Pair Sequence (5'-3') Conczcr)](t)rlation Pool
1 GGCGTTCATTTCACAAGATGC X1 Pt
ACGGCATCTAAGCAGCTCAATG X1
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5 CAGGCCGATATATCATTTCATCAATATTCA 1X Even
ACCCAAAGCCCTGGAATCCTTA 1X
3 GCAAACCAAGTGACTCACCCTC 0.75X 0dd
ATTGTATGACGTCGGGGCAGAT 0.75X
4 ACCTAGTAAAAGTCCTAGAAAAACCTTCA 2X Even
CGCCATTGTTTTACACAGTCGC 2X
5 TCGAGATTTTATTATTTGGATGCATCATCA 2X 0dd
GGACTGATGAAAGCCGTGAA 2X
6 TCCACGCGGTACTTGGCTCC 0.5X Even
AGGCCTCGTTGGTGGAAAGGA 0.5X
7 AGGGCTGATGCAAATCTCTTTTTCA 1X 0dd
TCTCCGATTTTCGCATGCCAAA 1X
8 AGTTTGCAAAGAGCCTAAAGATAGACT 1.5X Even
AGCGTGGAACTGTAGATGACGA 1.5X
9 TGCAGAAACCGCAGATGAATGT 1X 0dd
ATAGGATTAGATGCGACGCCCA 1X
10 GCATGTAGAGAGGTTTTGGTAGTCA 2X Even
GGAAACAGCTGGAGAGTTGTGG 2X
11 TGGTTTTGAAATAAAATGCCTTCTACGG 1X 0dd
GGAATGCATGGACGAAGAAGCA 1X
1o CTATGGGATGGGAAGAGTGGTCAA 1X 0dd
CGTCAACCGCCGCATTAGC 1X
13 TCCTTGGGAGTTACAGCGAAGA 2X Even
AATGAAATCATTCGCGGCGAGT 2X
14 CAGACATTGGCAGTGATGGCTA 1X 0dd
GAAATGCCGGGCCTTCTACAAA 1X
15 GCTACTCCCCCAAATATCACATATAATTGT 2.5X Even
TTTTTCGTGTTGCTGTTCGGGA 2.5X
16 GGATGGCACCCTTCTCACAATC 1X 0dd
TGCGTATGACCCGATGTTGTTG 1X
17 GTCGACTTCACAGGAACAACGG 1X Even
ACCCGCTTTACACAAAACACGT 1X
18 TGGAATTTCCTGACGTGGCAAA 1.5X 0dd
GCAACCGCTATTCCAAACAGGA 1.5X
19 AGTTGTTGTCCTAGACCGTGGCA 1.5X Even
TGAAAAGGAGGGCACGATCC 1.5X
20 CCCGTATGCGGGCGTACTTT 1X 0dd
TGGCCTCTTCTTTCCCCCGA 1X
1 GGCCGCAACATTTGTGTCAAAG 1X Even
GCTCGCGAACAAATTACTCCCA 1X
55 GAATGGCAGCGATGATCTCAGG 1X 0dd
TGCAGGGCAAGGGTATACTGAA 1X
03 TGGCGTCGTTTAACAGCTTGAT 1.5X Even
GCTGGATGGCAAATCGGTTGTA 1.5X
oa AGGCGTGAAAATTCTTCTTCAAACA 1X 0dd
AGACGTTTTAAGCTGCATGGCA 1X
o5 GGCAGCAGGATCTTAAAACCGG 1.5X Even
TGCATAATGCCCAGCTTTTCGT 1.5X
6 GCTGTTTAAGCGTTTCAAGCTGA 2X 0dd
CTCCGCGGGGAACATTGTTTTA 2X
07 CCCTGGGAGGAGTCATCATGAA 1.5X Even
GGTCATTGACTTTGGAAGCGCT 1.5X
o8 ACTGTCTGCTAGACTCCCAGGA 1X 0dd
CCCAAGAGGAGGAATGGTTTGC 1X
29 GCCCCCTAGCGTCACCGAAT 0.75X Even
CCAAGCCTGCTGCGAAGCTC 0.75X
30 GACGCAATTTCGGCTGTTTTTAAAA 1X 0dd
GACTTGGTCTCCGGCTCAAAAG 1X
31 GTTGGGGTGTTGGAGCGAATAA 1.5X Even
TTCTGCTTACGGACGATGCAAC 1.5X
30 TAGTTGTGAAGCGTTCTCGGGT 0.5X 0dd
GAGCACATGTTACTCGCCACTC 0.5X
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33 GGACTTCTTATGCTCAGATGGGC 1X Even
ACTGCTGCAGGCGTTAAACATT 1X

<E. ASF M 7%A PCR =d>

Step Temperature Time Cycle
Initial Denaturation 98°C 2 min 1
Denaturation 98°C 10 sec
Annealing 63°C 30 sec 33
Extension 72°C 40 sec
Final Extension 72°C 10 min 1

- Mongol_32} Mongol_4 A|Z0lAl Amplicon PCRE ZX3dst & MI|HSS ElA 7kbel

PCR bandE& =olg. AMPure XP Reagent® AFE350{ Amplicon PCR product&
A S lllumina Sequencings Zl& & Mongol_3ZF Mongol_42| Amplicon PCR &3
= lllumina Sequencing®t F&AH HHEE ASFV Georgia 2007/1 &Aoo Bowtie2E

ALE5H0{  reference mappingS Xdet Zit= 242 <O >, <38 >2f Z3.
Mongol_32} Mongol_42| Amplicon PCR ZI& % lllumina Sequencing®t ®8x HE &
mapping=l= read= Z2tZt 53702 3770 .

SEZ0Y flo] 7 HMEE Mists HHECH Amplicon PCRE Zdst & /A
HMEE MAsE 2ol o B2 ASFVe| RAA MEE EHEE £ JUSs. gLl
Amplicon PCRE Zldist = |MA HEE MAMSI{E FHMAstol| Eest Holg s

<33 > Mongol_3(21) ¥ Mongol_4(2)°] Amplicon PCR %138 & Illumina
Sequencing?t §MA] A HE Reference Mapping3t Z i}

3) Probe-Capture = |llumina Sequencing &

Nanodrop p1000S ALEsH0{ AlZ dAke| 260/2802F 260/2302 A5t Quantus
FluorometerE 0[|&3t0] DNA2| =& ZAs5t TruSeg Nano DNA Library KitE
ALE35H0{ LibraryE M &g

M Zt=l |llumina Library= Target Capture ProbeZt ©22{ U= Panel& AI235101 ASFV
AHAES EMHMoz =2HSH T Streptavidin—coated magnetic beadE AFE35H0] ASFV
kel m]

s AtRtS A &t
HHE ASFV 8 A2 Nextseq 5502 AFESHO] lllumina SequencingS 218l et

Mongol_3Z} Mongol_4 A|R2E AF230{ lllumina LibraryS M Ztst %, Target Capture
Ct

Probe7} =2{RJg= Panel& AF235I0{ ASFV At EX™Mo=z &HSID  llumina
Sequencings  Zlgigt.  Mongol_3T} Mongol_42| Probe—-Capture & lllumina
Sequencingst XA HHEE ASFV Georgia 2007/1 wZXAofl Bowtie2E AF235H04

=

o =
reference mapping= Z&et Zil= 22t <3O8 >, <3O >2f ZZ. Mongol_32f
Mongol_42| Probe—-Capture = lllumina Sequencing8t & HE = mapping==

read= ZtZH 1,432,929702F 1,731,87670 . EESH ALESH Reference "L ZE

F 20l mapping=l= read?t EAfsto] MERMAHE HEE = US.

SEZH el= lllumina Sequencing &8, Amplicon PCR &I& & [llumina Sequencing

gHH  Probe—Capture & lllumina Sequencing &S dHlwst Zz JUSHA
.I
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Mz = AZ. metM, =5 2f=0AM HMIW2 A|IZE2 Probe-Capture = lllumina
Sequencing BHH o 2 ASFVe| R HEE MAEH

1 o | 0937 L1871 264321 108370129779 16 g
1 1651 40937 €3&71 BRAZ1 108370129779 151091 172832 T 23308 5 59087 121502 154153

Trae scalel Q801

AL =T

<323 > Mongol _3(g) ¥ Mongol_4(2)9] Probe-Capture & Ilumina
Sequencing?t §MA] A HE Reference Mapping3t Zi}

20204 S Z20lAM EMSH ASFV AlZE 2743 20199 ~2020H ZHEC|ojof|A 2 S ASFV
Az 114e] ®HAM ™EE= FastQCE AFSsSH{ Sequence Quality, GC Contents,
Overrepresented sequences, Adapter &2 2lst Z, Trimmomaticg AFESH
trimming&. TrimmingE =& dAEAM =HX| FHMAH= Burrow-Wheeler Aligner2t
X /H=HK| FHEXL| reference FHA HI7|ME Q! Sscrofall. 12 AFEsH0{ XM 7HEE

HX| SAXIE MAHE SHA HEE= Bowtie2E AF25I0{ ASFV Reference XA
NC_044959(African swine fever virus isolate ASFV Georgia 2007/1)0ll reference
mapping= 1&gt

NCBI Virus DatabasedllM R2tA|olof|A 2l S ASFV MEFHAE =Es5HD MAFFTE
AL835H01 alignmentE &g Trimalg O[&3st0{ ASFV M alignment & 70% 0O|2te|
ME MEE JIE ¥E2 HAHE

NCBI Virus Database2| ASFV MR At 2 7oA =ESH ASF

TSt ASSH 242 okl <Ol >t Z3.

0ho
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(» ONGB0S2G. L ChinalRus sorofa Jomesticus 2020

AAWEZ1362 2 Ching Sus sorofaf2020-10-01
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- CAM20-01, CAM19-42, CAM19-21, CAM20-10, CAM19-01, CAM19-12, CAM19-10,
CAM20-282| MEE2 SHoirlotel CfE MEZ1 MEZER cladeE HASIUS.
Mongol-3, Mongol-4, CAM20-112 R2lA|otol[Al 22| ASFVel &2 cladeol| &&.

- O|= ZHEC|olollAo 2 SH ASFVI} 7| =0f oA =E FE-S=-ofA|ote| MudZ7} ofdl
CtE Mud=2E SaiM ZEC|ottt CHE SHotAot ZIE2 FES AlALE. 2L
CAM20-112 f2lAlob ASFV cladeoll &s5h= Zd0| =el=AS. ol= ZEC|otoll ASFVE|

FUHRE ) olao| ExFtT REY £ US.
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5) HPAI % 0|7} Helx X2l 23 2=
O HPAl £ ZuUjQ| Hax o |SAA 23 7=
=

| M3BH5E Aok

sy 1 H —

- FTA 7I=E o|&¢t Hiol2{A FEA O] =
gt Sx ZufollM Fol= = P%éH—P =2loA ALSE
QIAGEN Ate|l FTA card Classic (A
DMPK-B (B)E H|u &t

- 7= &5 : FTA card Classic (A), FTA card DMPK-B (B)

FME2 355 : RNA, cDNA, PCR product, ¥A|Z(Allantoic fluid;AF)

- Hio|2{A : 2012 OFM=FOM Z2|E H7N7 LPAI HiO[2{A A/wild_bird/K12-207

- FTA card& =&, Qiagen Qiaquick 7|EE 0|&3dll RNAE F£%. protocol2 W =M=
Al protocolE Al2E.

- AAte=: (RT-PCR, conventional PCR2 &%+ sequencing 015, 87l AHE stHol| &
ZA|7]= Optil onestep RT-PCR
- Alsl A1} rRT-PCRE2 0|&¢t Ct value= RNAS| A= B7}, AR AR AV =2 ZS
2 AZEFE. sequencing 7|8 M2 2?|st PCR &AL &1} Aﬂ_g ol 2%t cDNA 50| 7}
2 Mellond, AMHMoz A2 37|92 segment?l NA RXXI= BIFIEE 0|28 cDNAL}
KA BOM HZEO0| 7IsE. onestep RT-PCR AAF ZIl, AZIEE 0|28 RNARI A =0
A EE0| 73, B 7tEL| AF TE2 JhsotH, AZIEN H|sl &80 E2 A=z =
olE
<¥. 20124 oM =&/ ol H7N7 Hio[&HA M H1>
PCR
Ct Optil
FTA card status | sample HA
Gl HA optimized NA
0 None RNA 15.18 (0] N.D. (0]
1 RNA 22.99 Smear Smear X (0]
2 ) cDNA N.D. X 0] O N.D.
3| Classic (A)  [pcR N.D. X N.D. ND. | ND.
4 AF FHl7ZI\_I%§)7 21.82 Smear Smear X (0]
5 RNA 19.71 Smear Smear X VAN
6 cDNA N.D. Smear Smear (0] N.D.
7 | PMPK-B (B) [pcR N.D. X N.D. ND. | ND.
8 AF 23.48 Smear Smear (0] A
HPAI bank
- 2004 ~2023HA & 204 7t ofl =/ X[E oES Sl E7F &2 HPAI HIO|[HAE 0|&
s A=t ooy st ojModoif1A 55 BSL-3 A|A HPAI HiO|2{A B3 E 18,
- 17871 Hio|z{aA HAFE =HHSIL oo, KFAATHZ 10/11 2.3.2 H5BEN1, '14/16

2.3.4.4 H5N8, 16/17 2.3.4.4e H5N6, '17/18 2.3.4.4b H5N6, 20/21 2.3.4.4b H5NS,
21/22 2.3.4.4b H5N1 HPO|[HAE E /st US.
<E. HPAI £3 Hjo|3{2 22>
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subtype |22l HE | E2|F £ | clade
2010 15 2.3.2
H5N 2021 1 2.34.4b
2022 6 2.34.4b
2016 3 2.34.4e
H5N6 2017 49 2.3.4.4b
2018 4 2.34.4b
2014 56 2344
H5N8 2020 41 2.34.4b
2021 2 2.34.4b

£ "ot
2 Soll Zigotd cHto|2{A (FAMV) & & MEN
glg dHio|2HA (CAV) & ol
- FAdvel 4% I |3 =7t 5RMAM MF e EHE S7tE 80" T 40082
5235 dX2 0|835104 BAF FAdV ELISA kitelt &2 8t FAAV oF 10°TCIDso/60ulS
0| 2%t viral neutralization (VN) testE Bl 248t SZo| €XHE2 0|8 2 A€M
ZSIAIE HE| ELISA kitel 2IZtZ=+= 99.64%0|04, E0|== 78.57% =2 &t2l=!,

<. &3 s7F 5 A2 VN test | BA} ELISA kit H| Z=l>

BAF FAdV ELISA kit
~E 234 =7
MES 7 F (+)ve (-)ve Total
(+)ve 273 (99.64%) 1 274
N test (-)ve 27 99 (78.57%) 126
Total 300 100 400

- CAVE =4 EE23H s7I 3R2EFH CIAV dde=z2 =XlE F833AHS 3
100 2 CIAVZF 422 20lEl F3JA TS €8 1008s 22e. ddS 0/335H04
BAF 2! |AFe| CAV ELISA kitet &HE S CAV &3 10%'TCIDso/m
HlW 2AM% XM 2 SMHo=z Fol B e X 2008s 0|83t 2 AlEolM BALS
Z3A|E | ELISA kitel olZtE=E 85%, E0|EE 100%= &t
89%, E0|EE 100%=2 &ol=.

<. S83H =7t 3R &2l VN test thd| BA}F 2 |A} ELISA kit Hlm Zzp>

o
Jul
>
1o
o
N

BAF CAV ELISA Kit IAF CAV ELISA kit
6 85 57
F-6 5884 =7t (+)ve (-)ve (+)ve (-)ve
(+)ve 85 (85%) 15 89 (89%) 11
N test (-)ve 0 100 (100%) 0 100 (100%)
Total 85 115 89 111

- 2 dTHHE S PH3 A

g Ssl AlV, ASFV, 1BV % Z[Et <t
SEA XEH FED MFo x, 4

b getet ZE J[sof g A

1
olr
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- Phylodynamic £4& S LIHEM Z=FJAEFAUAL 2.3.4.4b2| Mol ot =FI}
FQot dEs o= 5—.‘%'?:.F
- 2.3.4.4b°| MuoZ7I2FE EIECH Ho 7|67 =2 W2 HMAMHSZE & Ao
T27F 22| Mol 27 P37| 222 AlzE.
(a) (d)
® ] e = o
g
%
(c)
<1
- RAEX Mol EMZ S5 =4 22I= 43709l HAN1 DHAM =FOIESFRAX
2.3.4.4b2e] wAMEO| N1.G1, N1.G2, N1.G2.1, N1.G2.2, N1.G.2.2.1 CIMIIXI=
=FE2 =elg
- Z RHEE Relrol MHAM Z=FAZFAUXILIe Mujds S LMSH Ho =
stolst

[ Korean H5N1
Korean H5N8
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M Foreign H5N1
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model, GTR substitution model, GMRF skyride tree model & Al2&.
- 240fl= Markov Chain Monte Carlo (MCMC) =241 S ALZsSIF 20, & 12458 3§
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| ——re MHEE‘H‘)Q\ASFWFOU”GH!PndIaﬂI![Puland\2D15
MKG’“BWE‘ SFV/LT 14/1460]Lithuanial20 14-01-
KJ747408| ED:_Kashino_04/13|Russia|2 ey
L Gac ArmemaFOW 7 , =
e ahy dinc-Balkaria_18/WB-68. 10.03-28
MHE 2018
NG_D44959|ASFV_Georgia_2007/1|Grorgial2007
FRE82488|ASFV_Georgia_2007/1|Georgial2007
20
r T T T 1
2015 el s

2005 €10

<8 . ASFV MZEFH™A 7|dt time—scaled tree &A1 Zal>

- 2019HERE 2021HZX| =& 370 o|Ate] OFO| &AMt HWe=z =olx|n
20194 1, 5, 7, 8, 955} Hio|g{ A= CHE HP0|E1*9F 25t clusters EMSHA| &3,

2019 93 O&1 & O&F2 Hio|g{aTt SAlo RedE Hez FH

2021HE=HX| 2MlsE Zdo 2 EelE .
20210l 1532 WHsh dHio|HATF ZR/E X[HofAf 2

Hlo|3Aet= CFfE &S E4ds5te A= 2elE.

H= o o
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<E. ASFV HERHAM B4 23 L 18 72>
15 ey Strain 0|2 B
2019_2 ASFV/Korea/Pig/Yeoncheonl,/2019 17/09/2019
2019_4 ASFV/Korea/Pig/Paju2/2019 23/09/2019
2019_10 ASFV/Korea/Pig/Paju3/2019 01/10/2019
2019_11 ASFV/Korea/Pig/Paju4/2019 01/10/2019
Group 1 2019_12 ASFV/Korea/Pig/Pajub/2019 02/10/2019
2019_14 ASFV/Korea/Pig/Yeuncheon?2/2019 09/10/2019
2020_1 ASFV /Korea/Pig/Hwacheon1/2020 08/10/2020
2020_2 ASFV/Korea/Pig/ Hwacheon2/2020 09/10/2020
2021_4 ASFV/Korea/Pig/Hongcheon/2021 25/08/2021
galroup 11 2021.5 ASFV/Korea/Pig/Inje2/2021 06/10/2021
2019_3 ASFV/Korea/Pig/Gimpol/2019 23/09/2019
Group 2 2019_6 ASFV/Korea/Pig/ Ganghwa?2 /2019 25/09/2019
2019_13 ASFV/Korea/Pig/Gimpo2,/2019 02/10/2019
2021_1 ASFV/Korea/Pig/Yeongwol/2021 04/05/2021
Group 3 2021_2 ASFV/Korea/Pig/Goseong/2021 07/08/2021
2021_3 ASFV/Korea/Pig/Injel/2021 15/08/2021
2019_1 ASFV/Korea/Pig/Pajul/2019 16/09/2019
2019_5 ASFV Korea/Pig/Ganghwal/2019 23/09/2019
Outlier 2019_7 ASFV/Korea/Pig/ Ganghwa3 /2019 25/09/2019
2019_8 ASFV/Korea/Pig/ Ganghwa4 /2019 26/09/2019
2019_9 ASFV/Korea/Pig/ Ganghwab /2019 26/09/2019
- Group 1 & Group 2= ZZt X 2 ZIM XS &el=yn, o[ Ct2 dHio|HAR}
cluster& @AM3HA| 2= outlier O&O| ot F ZstolAM =elE. w2t FH8M 22
XNHEg Soffl M2 BIO|[HATE AL RUSHE AUSS AlAL
- 2021dE Z¥E oM == E2[E Group 39 49 FAM o2&k otH1, J[E
dMstH 7| 58 XGE obd. H|xet Al7| LUMSH DM dio|2H ALl RASH Salf o
2 HHAMZ Eof vlolaiarl RU=US JHsAS LE siXz AEHel Red=
ajotg gl Usx| 22|Fol tist £Mo| W
_ AR Hlol2{A el AT SlsiAs BMAM o2 S3 ZstT, mE S Sisix|v}
FUMEREH HAUHE Jtsdol =2 XYo et HSHel oque|yt dees
Al AFEH
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7) 78 ddole Z|dF X} Flel J|& Hgr
O H58 HPAI Hio|HA HZEE real-time PCR INES= /1)1
- Z[Z clade 2 3.4.4 dHio|z{ AT MMAHO FHSIHAM subclade a—h S CISH] 235}

O|l

- 7|&9| H58 2 EHI2Z 3= real-time PCR Xt #H2 Hel 2E H58 = TSt
=Mooz 501 &F clade 2.3.4.4 Hiolz{Aof Cfsf ZEH IZE=J)F HO{X|= A
b

— Ololl 2} clade 2.3.4.4 HiO|HAE S EHI2Z MH5I0{ MZ2 real-time PCR

= AN —
dAE S Jigstn ol= USDASM & AT E Soff cfeet Hlo|3{AE o[35to] e
DIZEE shelgt

<E. H58 HAZEE& real-time PCR primer ¥ probe 74>
Set position Sequence (5 —3’)
Forward 380-407 AAACACCTRTTGAGCAGAATAAATCATT
Setl Reverse 421-442  GATCATCCCCARGAGTTCTTGG
Probe 506-525 FAM 5'-AGCCATACCACATTTCTGAA- 3" TAMRA
Forward 800-825  GAGAGTAATGGAAATTTYATTGCTCC
Reverse 855-878  GGGACTCAACAATYATGAAAAGTG

Probe 896-915 FAM 5'-GTTTGACATTTGGTGTTGCA- 3" TAMRA

Set?2

- USDA & #d=tistuolAM Efst vlolg{Aol HIIME HEQt vl At 174 ojgte

Bolgk EX5t=s AS &eldh

SARAT GG GTATGGETT?

Consensus NCETEAATGACTAT GAA GAACT CAAACACETATT GAGEAGAATAAATEATTTT GAGAAGATTET GATCATECEEAA GAGTTETT G arAT
 1.506-525 Reverse

1.380-407 Forward

012582-1/2015|A /_H5N2| 201
gary/53433/2016|A_/_H5N8| 20..

a/K16-187-3/2016 [A_/_H5N6 | 2.
»/1/20|5JA /_H5N6|2016-12-1...
4-A324/2014 A /_H5N6|201...
uck/Vietnamy INCVD- \SAS?IZO\S\A /_H5NB|2015-0.., \CCTCAATGARTATGAAG

qmw;wNA
2zr2222
g

d

<18, H5 & & real-time PCR primer ¥ probe2}
clade 2.3.4.4 Hjo|&{A 2} HIIMYE UXE &El>

- real-time PCR A|AH AZX™o| o[|&%t USDA & A=t =H{ Hlo|2{A= ofzf2f

ZF
=

0jo

<E. H5¥ HAZE2X real-time PCR primer ¥ probe H7lol| &% Ho|HA FE

Clade Strain
2.3.4.4a A/chicken/Vietnam/NCVD14-A324/2014(H5N6)
2.3.4.4a A/duck/Vietnam/NCVD-15A74/2015(H5N6)
2.3.4.4b A/Turkey/Hungary/53433/2016
2.3.4.4b A/Tufted-duck/Denmark/11740/LWPL/2016
2.3.4.4c A/Tk/Minnesota/12582/2015

2.3.4.4e A/Mandarin_duck/Korea/K16-187-3/2016
2.3.4.4¢e A/Chicken/Hokkaido/1/2016

- Sl dfolz{Aol CHSHA SEY Hio|2{AS] CT valueE Hl £M AID FIHX|
real-time PCR A|AE 25 J|= M gene &t real-time PCRZ} {AISH & CIAEE
LIEFA .
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- SetA2| A Set Bo| H|[St0] TLUAIZRAAM =7 © %2 CT valueE HEHHO O
olztst dez gelEdend, 53 sxf J7HE fa =2 clade 2.3.4.4b2| Z? setA
AEIH =2 Hez =olgt

Afchicken/Vietnam/NCVD14- Afduck/Vietnam/NCVD-
A324/2014(H5NB) 15A74/2015(HSNG)
30 40
0 /_,,/w N
20 = = 20
=
10 10
o o
10 8 6 K 2 o 10 8 5 4 2 o
—8—Mgene —®—5etA —8—SetB —8—higens —@—SetA —8—SciB
AfTurkey/Hungary/53433/2016 A/Tufted-
a0 duck/Denmark/11740/LWPL/2016

35
30
25
20
is
k2]

43

30

20

10

=]
a o
18 8 G 4 2 o 16 g & 4 z o
—&—NMgene —@—5gtA —8—SeiB —8—NMigene —8—5ctA —8—S5ot B
AfTk/Minnesota/12582/2015 AfMandarin_duck/Korea/K16-
an 187-3/2016
35 40
R
25 30
20
15 B
10 o
5
o 2
10 5 3 4 2 o 10 5 s 4 2 a
=@ geng  —@—Sef A —8—S2fd = [ gene  ——Set A -B—Set B
AfChicken/Hokkaido/1/2016

50

5

30

z0

10

3]

10 3 5 4 2 o

=Nl geng  —@—Set A —5et B

<18, sE4¥ A7 real-time PCR H& A| CT value &eol>

- MA Clo|eHE tHAteZ M gene real-time PCR OiH| A3 H5& real-time PCR2| CT
valueE H|st Z1} & O|o|E{Zte| =2 MM S LIENASD], 2.3.4.4e, 2.3.4.4a &
&2 Hio|AOAM = 23|24 M gene real-time PCRECI =2 CIZAEE Hol= HLe=

ol El .

- 0|= USDAOIA At =2 H5% real-time PCRZ} H|W 24 2.3.4.4bE H 2|5t
2 & diolz{Ao M AM22 H58 real-time PCRO| O =2 IZEE LIEIY= HS

ok
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Fo| st

- MZ2 clade 2.3.4.4 dHio|z{ar} waiet 42 2 AFoM H=EE real-time PCR
AAHHO| 8 Aoz AIRE.

- Stxjgk A JHY 7 =S¢l clade 2.3.4.4b Hio|H A0 et SIZETE 7|E Z AR

L=
CHe| S O{LtX| gfol Het & MEIoE 23

-
g g - e 23.4.4c
§ B0 e § 40 m 2.3.4.4b1)
S 5 D 23.4.4b(2)
% 304 o % 30- A 234.4e(1)
a a
i i A 23.4.4e2)
x g x 2.3.4.4a(1)
12 204 N ;«"' Adus 12 201 ) : 5 2.3.4.4a(2)
z o z o 0 Un-infected
= = = P :
104 v v - 104< v v ;
10 20 30 40 10 20 30 40
M rRT-PCR CT value previous H5 rRT-PCR CT value

<33, =gt H58 real-time PCR A|AHEID} 7|& M |FE AL EF2
2 H5& E} real-time PCR A|AE 2| CT value H|11>

[
2.3.4.4c

5 E] 2.3.4.4b(1)
w3 )
T B 2.3.4.402)
§ 24 Bl 23.4.4¢(1)
el _ [ 2.3.4.4¢(2)
o ' 2.3.4.4a(1)
= [ 2.3.4.4a02)
Q

-

<a8. M=tst H5E™ real-time PCR A28zt 7[& H58 EF real-time PCR A[AH 2
CT value AtO[ H|ul>
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<8, K148/08(2!)
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24
Hours post inoculation

rkK148/GVII-F(2)2] d4ZSM>

12 36

o R Am
HL 0x Hdo
10 mo mn

)
FoRuxAz

A &=
S/

A0} & diolAe| =1

IHAM FF AEFAX SlM Ho| F2/2| Consensus Sequence Logo>
- XA ol F2[o st Sequence Logos F&E5H0{ i ZEXQl ofo| it MAH
3 WA SR M Z2fol| 2Esto 2l DHUAM =/ A EFAUXL Hio|2{ A0
eket = UZ.
- 2016~2018, 2020, 2022, 2023HT =L HJAM =7 A ZFAHXlo| <
2M 35t 21, A/white—fronted_goose/Korea/22WC412/2023 (H5N1) #F7t
D, Sy AFE 286 uWUXHAYMO| =2 DHUM =F QAEFAUX
shelo 2 MM WO ZE ALRE.
O =& Hjo|2{A #AIF JHut o S35 &
2 AT E Sofl & AlHo]| MEteh A RMYES ZES IHMAMHe=E &
F%ﬂ% fol2{A (NDV) HE{ siAlFx T HE M
- Jfgtr=l BHAlE2 H|EHRIM NDVel K148/08FE HEZE AT ZIHE
HHAI(YK148/GVII-F) 22 K148/08U4e] F SH™AE Egypt =2l Gvil1.1<
x| ghgt.
- K148/08F2} rK148/GVII-Fe| M2 =M 2 UdMs EAMst A
o7t2 el Al K148/08F= 10°°EIDso/ml, rK148/GVI-F= 10°°EIDso/mIZ2 F2I& ¢l
Ato|ZF =ol=X| &=, UEAM =l AlgoAM £ Hio|E{A 25 50~1002 Alo|of
9.00HA unitoll Al 8.80HA unitoi ZAsIE o, 120420l A 108°EIDso/mI2 23717}
s 7o U= X077} SRIEX| 5.
@ K148/08 Growth Kinetics (b rK148/GVII-F Growth kinetics
¥ -+ 10' EID50 149 & 10' EID50
N + 107 EIDS0 & 10° EID50
“* 107 EIDSO * 10° EIDSO
o -+ 10° EID50 - 10" EIDS0
£ o £
£ £



(a) (b)

HA titre (logz)

Infectivity titre EIDsg (10g1o)

¥ K148/08
& rK148/GVII-F

9.054 10.0
] ¥ K148/08
9.009 -4 rK148/GVII-F
] 9.5+
— 8.95+ =
S - S
g g
® 8.90] = 904
£ 8.90 ] £ 9.0
- 4 "‘2 :
< 4
T : a
8.85+ w
] 8.5-
8.80 ]
8.75--H-v-t-|—v-l-ﬁ-rv-v-ﬁ-!-v-ﬁ-ﬁ-!-v-m-ﬂ-ﬁ-| 8.0 T

150

100
Time (min) post heat treatment

<13 . K148/08 & rK148/GVI-F2| LHHEA &l AlE>

0 50

T T T 1
60 90 120 150

Time (min) post heat treatment

- SPF HS 0|88 K148/08%2t 1K148/GVI-Fel ETFSTAMS(HI) assay2 &telsh
HAEES T very virulent NDV (wNDV) S48E = MEE gol Zit= ol DT
=
Eo.

x o e 1
. |"‘ I l"‘ l.‘ I ° Kl-lS/GVIl:F 10" EIDs, 101)< - Control Group
Eidd ® K148/08 107EIDs, ] I_ i SO AR
e 2 L A LaSota 10EIDy, ] ¢ o
61 ° = o a F 807 1 = 10° rK148/GVII-F
& o 2 ] w107 K148/GVII-F
é 41 s ¢l=) 30:. 7
s . s 7 - 107 K148/08
§ 24 ] A AA A ‘s‘ 4 == 10’LaSota
- s e» u um ® ; A A o 404
0] - . & ] T
20
& &S S & & Y S 0y & 1
,\s& \5‘&2 n'\bQ '\zﬁ \bgﬁ "}gﬁ & xR \‘ﬁ 'on o 4 : .
0 5 10 15

Days post vaccination

HH A
—

o

NDVoll CHSF HI & 7HE)

Days post-challenge

2 WNDV 2HHE %

<18, K148/08 % rK148/GVII-F =4 =
HAIS(2)>
- 2 H7E St ¢d™He2 20109 o|FE2 IHolAlof ¥ FSX|HolA MESEE O
QA Ao 2 EtHE U= FEYE 78 NDVO| st M= HAoZ M MAHHMo=Z
A4, AlEtH SolA 2 "l E FeEstl *= NDV genotype 701 CHESF 2Ho{off Z[o{ &t

Rz AMRE.
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O REUA0IE FAHE
- I RUBO B YT
wdS2l QX-like IV R

X 2h Al Zrof| A
- HO[HAE AMH
stdto| 2 A X 2F et A cH
- ZIAZLiH}o|E A X =2A|

=2|5t0] AL,

Selleck chemicals),
2l B—d-N4—hydroxycytidine

352 mEE2At0|=

SEEel vlolzx

k=anl il
Molnupiravir (EIDD-2801;

TAHE O &

o| st Hio|H A oF53t

|2HX|Y Hio|2{A o

SHX| ‘B—‘EDW Ao npEAlM Hio|2{A
= CT valueE FHs5t0{ Hio|z{Ag|
Remdesivir

sto| 5

1 — =

(NHC, EIDD-1931;

E3px ol

ot 5tE

21 5H

(IBV/Chicken/Korea/22C6CT/2022)%

SH 2FE StHatAZ17] flsH

[= R

= Ax g3 =el.
(GS-5734; Catalog No0.S8932;
Catalog N0.S8969; Selleck chemicals)
Catalog No0.S0833; Selleck chemicals)
sto] AlsES T,

0|85t Ae2

- IBvel AT ubdeol MZEFo|A= i 20| %7H04 SeE
s, BEte| @uZoiol kg oF {omIZ 7tH 510 BT E ALt
.2 FEEA0|E FAMA M2l s 2 A & CT value>

Antiviral Concentration CT value

None 14.5

2ug/m 34.2

1ug/me 26.3

Remdesivir H9

0.5ug/me 24.5

0.25ug/me 23.2

10ug/ml 16.0

Molnupiravir 5ug/me 16.2

2.5ug/me 16.5

10ug/me 16.3

NHC Sug/me 16.4

2.5ug/me 15.6

All Mutations

®
Q 5 10 15

#N & Rern_1ul Mok _Sul

NHEC_2.5ul

b Hjo]2{A o] &tel

=1

y = 0.86x - 0.2
R? = 0.7937

. Remdisivir 1pg/me, Molnupiravir 5pg/me, NHC 2.5pg/m¢ O|& A| HfO|Z{A

Nonsynonymous Mutations

10 15

#N @Rem_tul & Mol _Sul NHC_2.54l

", HM Ho| ZH X Nonsynonymous mutation ($).>

_7’I_

20

y=05% + 0.6
R? = 0.8538

o Ho| w4



- 4 FrEEAM0lE FAR Mzleb g dfekEl  Hio|RAE XAMICHYEZ|IME
2 M H (Next—generation sequencing)2 &5 MZ& |R38AH 245 R &
==]

- =8 As ADRemdisivir 1xg9/ml, Molnupiravir Sug/ml, NHC 2.5u9/ml0lIM HEO|2{A Q]
SAS AXstX| Zon{ cle| Hol|rl wMlst= HS 2elat

0|I

— N = = —

- OF Xz|lE 5HX| L2 thxFo| A 20H2o| AHH dfdo| Zd== Zot ct 1749
0|t 2SI oLt FEEHQA0IE RAME Xelst 49 2 108 MEe HolHE
AS b0t gelE

- Molnupiravire| A< 208 A dfF o|= 16742 Ho|7t st ZHE =elstct.
CHH Rl B0o|7} 2 Sh= siAF 40| (Nonsynonymous mutation)el Z<SE QA 2F 10tf

— 1

ME =HA UELDY) Molnupiravirel 2 1170H2] Nonsynonymous mutationO| g2HAf St
o
=

<. Z w2YAM0IE FAM X2 S8 Ho| T >

10 passage 20 passage

Antiviral Concentration Mutation | Nonsynonymous | Mutation | Nonsynonymous

(total) Mutation (total) Mutation

None 1 1 1 1
Remdesivir 1ug/me 5 4 9 7
10ug/me 6 3 7 4
Molnupiravir Sug/m 5 5 16 12
2.5ug/me 3 3 - -
10ug/me 6 0 - -
NHC Sug/m 1 1 - -
2.5ug/m 3 3 - -

[l Nonsynonymous

[l Synonymous

. i Insertion (TAAACA.GCT) Stop codon
Insertion (CTA) 33 Truncation
(57aa -> 46aa)
<a3. 72U AOIE FAH X2| o] Ho| &M 22 3 Nonsynonymous mutation
HEAM o 2>
[==) T



<E. wE2UlRMOIE {AM| AM2| o|F tHo| T 22| 3 THEE Ho| T ofF>

Nucleoside cDS nucleotide nucleotide amino acid
analogues number substitution substitution
3723 A->G Synonymous
5120 CTA insertion SRE->STRE
10819 A->G VvV o-> |
N ORF1a 14079 G > T S > A
(1 ng%g,esél:\gzrm 14143 T > > F
15382 T->G C->F
S 22800 C->T Synonymous
3a 23382 T->C L->F
5a 25166 C->G L->F
65 G -> A K->R
1500 C->T Synonymous
2811 T->G E->D
3053 T->C T-> 1
4738 A->G A>T
5120 CTA insertion SRE->STRE
ORF1a 5257 ARACAGCTT TA -> TKQLA
Molnupiravir 9800 T->C A->V
(5 wg/me, CE20) 10032 C->T Synonymous
14270 T->A Synonymous
14551 T->G S -> |
18331 A->G C->Y
19453 T->C A->V
3a 23487 T->C Q->*
Truncation
NCR 25016 AA > CG Synonymous
5b 25263 T->C A->V
5120 CTA insertion SRE->STRE
25 ugm,ccmm ORF1a 5257 AMACAGCTT TA -> TKQLA
14551 T->G S -> |
Remdesivir + 2760 G->A Synonymous
NHC 2899 T->G D->Y
(0.5 ug/mt+2.5 1o/ ORF1a 5120 CTA insertion SRE->STRE
, CE10) 14143 T->C S->F
Control ORF1a 10393 A->G E-> K

- BIOldA Al 2H= ORFlab 220 Ch4=2 nonsynonymous mutation0] ZMst=
NS =olg. Spike HEHAEO =2 HIARAN HEZO Spike THHEOl Ot:!l ORF 1ab
=0 OOt =2 ZMel Hd2 g HARALO W g0l RAde BHetE 2o =+
UAS AHo=Z ==,

- 3N BFe RZULAMOIE SFAKHM H™2lAl ORFla S&EX 22 5120HMCTA
SEXIL AU T SHHAEQO D= Z2UE LEHHY LD, Molnupiravir £ NHC X2l
Al 25781 S&X 220 AAACAGCTT S&EXIE A ZIHHKQL 3942 HHEHA QO
&L= A0l &olE.

— Molnupiravir X2l Al 3a & X2l BH0IJF SZ2IES FEOIH JIE 570 O0I=&L=2
Ol2H &l 3a SHEHEQ| 4604 OO0l &te 2 HOt&l A0l &oldE,



9) Ef A+ 1lA| EE

O 2| IZ2LH9 F8A 2o Y93 9

- 2 AFoAM AIHESIE StAL st= Hiol2{a A|RA phylogeography &A1 2245104
AR Y 2QME FTHSIE US. sAl= Y o|Moz ZECfsu AtsrE S chof M
ASH =
TS &.

- oMY I g F2LH9 MEAFMA Z|gE FEE 3 Ho| kAl EA
M| 7|2 2022, 03. 15 — 2022. 12. 20
ghEX Az E
A7 3 MelXt: AEietm MsteEEct HYE

- =2 JdJAFHE Sl Z=2LH9 MERHMA O0|E phyogeography EMEUHES
TE5IF o0, 0|5 Sall XHHQ A =3 J|Hto| =gl =l

T8 & MEFAA 0|2 phyogeography & Mit= Aedpz|d 2 2 A7 IHA|

—

a5 AALR @A Scientific report (IF: 4.99), emerging microbes & infections (IF:
13.2)0ll AZH=!.

Posterior
Probability

Predictors

nnnnnn

O ofMESZHHa|Y TRIASFAXH0|HA By Lo

=
- 2 AFOM AIMESHE SHIX} sh= Hio|2{A A[RA phylogeography =413} 224 st0d
O s=RHMUR|F S ZRE Al EAMS oot Mot US.
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