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Table.S1. List of virus in Wonkwang University

Avian influenza viruses in Wonkwang University

1 HIN1 A/H1N1/2009/CA
Influenza A/H3N2 isolated from humans in 2014 was donated
2 H3N2 from the Korean National Research Resource Center (Registration
number: KBPV-VR-85)
3 H5N3 AJspot-billed duck/Korea/KNU SYG06/2006(H5N3)
4 H7N1 A/common teal/Korea/KNU YSR12/2012(H7N1)
5 H7N7 A/mallard/Korea/KNU GPH12/2011(H7N7)
6 HIN2 AJchicken/Korea/ KNUSWR09/2009(HIN2)

Table.S2. List of virus in Chungbuk University

Avian influenza viruses in Chungbuk University
1 H1 AJ/California/04/2009 (H1N1)
2 H2 A/Em/Korea/ W357/2008 (H2N3)
3 H3 A/Perth/16/2009 (H3N2)
4 H4 Alaquatic bird/Korea/W137/2006 (HAN7)
5 H5 W149 (H5N1) A/EM/Korea/W149/2006(H5N1)
6 H5 W452 (H5N8) A/MD/Korea/W452/2014(H5N8)
7 H6 A/Em/Korea/W502/2015 (H6N2)
8 H7 W557 (H7N7) A/duck/Korea/557/2016 (H7N7)
9 H8 A/Em/Korea/W563/ 2016 (H8N6)
10 H9-L428 A/Chicken/Korea/LPM428/2016 (HIN2)
12 H9-L95 AJChicken/Korea/LPM95/2006 (HON2)
13 H9-W757 A/Em/Korea/W757/2019 (HIN2)




14 H9-SU-11 A/Em/Korea/Su-11/2019 (HIN2)

15 H9-HCO09 Alchicken/Korea/HC09/2009 (HON2)
16 H9-L429 AJ/Chicken/Korea/LPM429/2016 (HIN2)
17 H10 Alaquatic bird/Korea/w296/2007 (H10N4)
18 H11 A/Em/Korea/W552/2016 (H11N9)

19 H12 A/Em/Korea/W373/2008 (H12N5)

20 Influenza B B/Brisbane/60/2008 (Victoria lineage)
21 Influenza B B/Phuket/3073/2013 (Yamagata lineage)




Table.S3. Real

(A/Chicken/Korea/LPM429/2016 (HIN2) strain).

time

RT

PCR

(rRT  PCR)  with

clinical  specimens

2 dpi 4 dpi 6 dpi
FICT FICT FICT

Clinical (Ratio of TL/CL) (Ratio of TL/CL) (Ratio of TL/CL)
specimens | Ct [ D5 pair | G10pair| Ct | D5pair | G10 pair | Ct | D5 pair | G10 pair
C N [N/A]| - (1047 - [0.12[N/A] - [0.69] - | 0.32 [N/A| - [852] - 10.13
C| N - |54.30] - |4.66 - 130.20| - | 6.47 - [32.74] - |2.19
C N - [32.04 - [3.61 - [29.59 - | 4.91 - [26.66[ - |7.11
C 1 [N/A| - [511] - [0.06(27.91] - [13.79] - | 0.06 [N/A| - [7.20] - ]0.00
C 2 [N/A| - [10.29 - [0.00|26.91| - |8.74| - | 0.54 |35.38] - |10.33] - [0.00
C 3 |IN/A| - 19.37| - |0.64|N/A| - [12.13] - | 0.45 |N/A| - |23.26[ - [0.05
C 4 |IN/A| - |11.31f - |0.37|29.9( - |11.72[ - | 0.40 |34.7] - |14.66] - |0.24
C 5 [N/A| - [12.85 - [0.03|N/A| - |451| - | 0.91 |[N/A| - |18.77] - [0.12

Cloacal| C 6 |N/A| - 818 - |0.36|N/A| - [12.85] - | 1.57 |37.01 - |15.01 - [0.48
S N [N/A]| - [331] - [0.15[N/A] - [3.61] - | 481 [N/A| - [4.15] - |0.82
S N - [250( - [4.17 - |542( - | 255 - |4.46( - |5.30
S N - [145( - (0.00 - 1252 - | 5.30 - 337 - |5.42
S 1 |37.17) + |6.82] - |0.00[29.48] - |3.12| - | 1.99 |33.72| + |11.80] - |2.16
S 2 [38.06[ + [25.02| - [0.00|N/A| - |5.53| + |137.85] 28 | + |12.86] - [0.98
S 3 |N/A| + |11.67[ + |6.18| N/A| - (053] + | 6.51 |26.8( + |18.98( - [0.42
S 4 |N/A| + |9.18| - |0.01[26.61| - [4.61| - [ 0.70 |31.96]/ + [17.11] - |0.50
S 5 |IN/A| + |11.72[ - ]0.22|37.32| + (10.84] - | 0.60 |30.33[ + |10.48[ - [0.02
S 6 |N/A| - |3.87| - |0.03[27.47[ + [11.15( - | 2.84 |30.84| + [10.17| - [0.06
S 7 (3811 - [2.99| - [2.71(35.94] + |14.13] - | 5.55 |33.55[ + [9.25( - |0.00

Stool | S N/A| + |16.83| - |0.43(20.33| - 0 | + [3147|31.79] + |17.31] - (0.74

HON2 [22.33 23.02 21.1
Control| Neg Ctrl [ N/A N/A N/A




Table.S4. Real
(A/chicken/Korea/ KNUSWR09/2009(H9N2)).

time

RT

PCR

(rRT  PCR)  with

clinical  specimens

2 dpi 4 dpi 6 dpi
Clinical FICT FICT FICT
specimens Ct (Ratio of TL/CL) Ct (Ratio of TL/CL) Ct (Ratio of TL/CL)
D5 pair| G10 pair D5 pair | G10 pair D5 pair | G10 pair
C | NC-1 | N/A|-]28]|-[0.02 | NA|-|326]|-[018 | N/A|-|[356]-|0.16
C | NC-2 | N/A|-|245|-[0.18 | N/A|[-|191]-[112 | N/A|-[238]-|0.24
C | NC-3 | N/A|-1249|-[035| N/A[-|259|-[057 | NA[-|438]|-[0.21
Cloacal
C |[H9N2-1| N/A| - [3.03| - [ 0.28 |38.22| + [15.75]| - | 2.47 |30.49| + (33.84| - | 3.95
C |[H9N2-2| N/A| - |2.03] - [0.6771] N/A| - |3.73 |- | 0.76 | N/A| - [ 452 | - | 0.05
C |H9N2-3|38.89| - [2.87]| - | 0.40 |39.26 - | 2.34 | - [ 0.15 |32.79[ + | 7.24 | - | 0.08
S | NC-1 [ N/A|-1297(-]10.17 [ N/A| -] 109 |-]075|N/A|-]344]-]0.28
S | NC-2 [ N/A|-[2.73[-]0.06 [ N/A|-]009|-]012 | N/A|-]355]|-]0.26
S | NC-3 [ N/A|-1]2.20( - | 1.32 [ N/A|-]149(-]058 [ N/A|-]|342|-]197
Stool
S |H9N2-1(35.02| - [3.48( - | 0.60 (31.44| + |1094.3| + [394.16( 23.1 | + |675.84 + |466.25
S |HO9N2-2( N/A| - |3.01f - | 0.71 (33.74| - | 1.07 | - | 3.09 [27.14| +| 7.61 | - | 0.91
S |HI9N2-3[ N/A| - [2.53[ - | 0.24 [35.35| +[15.92| - | 0.21 | 26 | + [866.35| + |125.12
HON2 19.24
Control
Neg Ctrl N/A
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Fig.S1. Raw data of lysis buffer optimization. (A) Europium A45-D5 FICT, (B) Europium A39-G10
FICT. TL/CL is underlined with red color. (HIN2: A/chicken/Korea/KNUSWR09/2009(HI9N2))
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A

HON2
(0 HAU/mL)

HON2
(2.5 HAU/mL)

HON2
(5 HAU/mL)

HON2
(10 HAU/mL)

HIN2
(20 HAU/mL)

HON2
(40 HAU/mL)

[san ['sop [ os | | cu | remonge| wegne | wes | soss | oo

aea | me [ R

Name Nae stat [ ston [ s | oL | or [Reange| Hesnt | Kame stant [ stop [ Bos | W[ o [Reonge| Heiht | wea | s | fato
Paaml 1om s 1 28301 736693 691712 021 ParamL 1m0 280045 635749 634.28 258 Param2 8 o6 5w 532124 400922 631729 009
Param2 [ T T 193123 352859 26789 10000 | |roramz LR TUEC A U 130067 206609 1941 10000 | |Param3 8 200 1% 0 @ 203216 42772 274331 10040

Name stat [ stop [ Pos [ oL | O [ReMonge| Heont | we | men | o vae [ sure [sup [ res [ % [ or [remange vegnt [ wes [ ot [ o vame | s [ stop [ o [ wi [ or [retange regnt | wea [ aost | fato
Param1 0 s 13w 267601 731429 629787 217 Faram2 B oe 4 10 370143 843637 551468 210 Param2 B o8 a0 162726 227695 SU813 036
Poram3 % w0 161 0 @ 178727 336591 239164 w0000 | | Peramd W2 16 0 @ 161196 306919 210686 10000 | | Parama W06 N1 M6 10 @ 160388 297664 208168 10000

Name stont | siop [ pos | WL | o [ nefange| meighe | wea | ot | maio Mame |stat | Sip | Ros | L[ Or |ReMange| Heaht | s | Ao | Rato Hame. start | stop [ Pos | W | r [Retfonge| meignt | wes | et | mato

rami 20 % 1 125065 219396 660522 558 Param1 B 84 6 10 119075 204713 601137 586 Param1 2o % 1 S62084 122114 481139 435
Faram3 FETIP U 232437 383226 283673 10000 | |Param2 M 23 1 10 & 188566 349481 231403 10000 | [Peram3 14 05 W W @ 160853 274432 203849 10000

Wame | stat | Stop | Pos | e [ Qr | Reange| Heghi | wes | bt | mato Mame [ st | sup | ms | w [ ar [nemange| vegn | wea | msn [ o hame | Star [ sop | pos [ Wi | o [Remange| hegnt | we [ st | naio
ParamL 6 8 % 10 152105 323087 656664 128 Paraml 16 8 56 10 1567.21 354924 640587 B8 Param1 un TS 10 130042 299715 637411 133
Param2 wm ow w0 e 24085 444049 272289 10000 | | Poram2 Wm0 216299 418349 262861 10000 | | Param3 18E N5 W0 @ 20889 409135 268496 10000

Meme | st [ stop | Pos | Wt | o |meflonge| wegnt | we | st | mato Wame | St [Stp | Pus | WL | Qr [ReRange| hent | mes | abt | Rato wme [ sn [ siop | pos | m [ or [remange| neg [ we | awt | nao
Faraml % 8 5% 10 296991 62756 691335 1011 _| |param1 B 84 56 10 418759 831487 673886, 0000 | [Pareml [UEETI ) 310834 618427 703691 1645
Param2 W3 0 e 128 32439 219232 10000 | |param2 Wm0 e 260885 488453 30677.4 10000 | [Param2 0o o w8 197813 366807 237867 10000

wame [ st [ sip | 7o | | o [remage] oo | wes | mowr | o wame [ st [ st [ tos | e | G [netange] pegm | wen | ot | o Wame [ s [ siop | P | . | o [remama] e | wm | A | o
Param1 o W B 1 504821 98061 979493 3353 FaramL o 108 39 10 460045 895377 926499 3530 Param1 o 108 3 10 568797 112377 102565 3330
Param2 1w 20z 60 10 @ 163223 292423 215897 10000 | |Paramz 0 202 160 10 @ 1367 250796 187923 10000 | | Param2 10 02 160 10 @ 15536 285932 206266 10040
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B

HON2
(0 HAU/mL)

HON2

(2.5 HAU/mL)

HIN2
(5 HAU/mL)

HION2
(10 HAU/mL

HON2
(20 HAU/mL)

HIN2
(40 HAU/mL)

Name surt | stop | pes | W | cr [memange| megnt | aea | abs | Ratio Name stant | stop | pos | o | or [Remange| meont | wea | msH | Ratio Name stat | stop | fos | Wi | o [Reange| Heght | ae | mbsH | mato
Param1 2 6 8 10 115906 164218 475769 Q47 Paraml 0 71 53 10 390633 6429.44 39198 _L60 Param3 B 4 @2 W 84375 183467 596102 001
Poram3 9 271 190 10 @ 192062 351565 24432 10000 | | Poram2 8 27 15 10 @ 234801 401704 273369 10000 | | Paramé 134023 18 10 @ 186759 341546 239495 100.00

Wome | Ston | sup | Fos | B | |defange| megnt | Aw | Aosn | R Wome | Stat | stop | Pos | i | Or | eange] veght | Aves | At | fato Name | Stat | Sup | Pos | WL | Or | Reange| Heght | e | A | o
Faraml 2 @8 N W 704985 235797 362093 140 Param1 o st 10 763769 164991 453247 056 Param1 2 68 8 10 121859 191239 385166 061
Faram2 53027 14 10 @ 972487 168602 137744 100.00 Faram2 6 27 189 10 @ 17122 206056 22328 10000 | [ param3 9 27 1% 10 @ 18176 312971 222808 100.00

Wame | ston | step | Pos | B | G |remange| e | A | Ao | e Wame | ton | sop | s | L | v |reange| gt | A | Mot | ot Name [ sun | sup | Pos | % | [netone | Hogne | mew | Ao | maio
Param2 0% B 10 392579 705845 38249 290 Faram2 005% 38 10 850466 165496 447403 509 Paraml TR TR U 402583 6477.18 3469.09 217
Faram? m 205 10 10 @ 14015 243708 176683 10000 | |eram? m 205 10 0 @ 10974 324854 227724 10000 | |Paramd 97 205 160 10 @ 17718 298666 209468 100.00

Nome | Stan | Stop | Pos | B | Cr |Reange| Hegnt | A | A | Rxio Vame | sun | siop | Pos | B, | Qr |Aeange| Heght | mw | At | fao Name | St | stp | fos | L | Qv |nefange| Heont | we | most | Rato
faram1 4 45 2 20 203408 328924 604731 988 Param1 4 5 u 10 108183 181345 504977 5.07 Param1 4 s u 10 873868 167505 443897 650
Paramd 97 205 160 10 @ 200746 332831 24285 10000 [ |Poramé 97 205 160 10 @ 198482 357532 237624 10000 | [Params 97 205 160 10 @ 146423 258036 184812 100.00

Name Start | stop | Pos | B | r |Reange| Heght | wes | absH | Ratio Nome ston | Stop | Pos | Tl | Cr |memange| heght | wes | s | mato Name stat | stop | pes | ® | ar [neange| Heighe | wes | mosn | natio
Faram1 4 ;! %6 10 270313 501486 657338 1353 Paraml 4 B %6 W0 260985 495912 647492 1570 Param1 47! 46 266279 469014 591708 1272
faram2 124 20 181 10 @ 203484 370656 24332 10000 | |param2 124 20 181 0 @ 170107 315778 210684 10000 | |Peram2 124 20 181 10 @ 24328 368857 259718 100.00

| start [ stop | Pos | T | ar [remange| Heght | aes | abn | nato name | st stop [ pos | WL | o [Remange| wegnt | we | mst | moo Name | stat|Stop | Pos | BL | Qr [Memange| Heght | mes | Mt | Rato
Param1 4 8 46 10 563907 847811 842826 2261 Paraml 4’ %6 10 769601 115214 109542 2277 Faram1 4 46 W0 562177 80406 823221 282
Param2 24020 181 10 @ 247293 374979 276131 10000 Param2 124 20 181 10 @ 327128 505895 357722 10000 | | roram2 124 20 181 10 @ 237883 358585 265116 100.00

Fig.S2. Raw data of limit of detection

for spiked-H9N2 virus in distilled water (DW). (A)
Europium A45-D5 FICT, (B) Europium A39-G10 FICT. TL/CL is underlined with red color. (HON2:
Alchicken/Korea/KNUSWR09/2009(HON2))
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Fig.S3. Limit of detection of conventional rapid diagnostic test (RDT). The A45-D5 and A39-G10
McADbs conjugated with colloidal gold nanoparticle (Au NP) was captured on the TL (A27-9 McAb)
if there was virus during lateral flow reaction. After 20 min, the strip was read with the naked eye for
a binary decision. Detection limit of FICT assay targeting influenza A virus HON2 hemaglutinin (HA)
were tested with the two-fold serially diluted from 10 to 1280 HAU/mL in deionized sterile water (DW)
(A) and the two-fold serially diluted from 10 to 1280 HAU/mL in in normal chicken feces (B). The

arrow indicates the LOD.
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DW
TL

cL

HIN1 (1280 HAU/mL)

TL CL

TL CL

H3N2 (1280 HAU/mL)

T cL TL

H5N3 (1280 HAU/mL)
TL cL

TL CL
Wome [ stot [ st | 7o | % | O |sttnge] ot | wes | A | e Wame [ | Sep | P | | G [ settage] bt | wres | bt | sun e v [ [ e [mmage | wont | am | db | o wame B[ v [mmange] | Ao | ot | o
param1 1o s o 215304 o171 asz61 g1 | [amt D 153 112095 571426 108 | [imram ECE) 100696 11352 aa5576 Qg | [reram1 10 302561 404042 477983 053
a2 u o mom . 38316 10001 402372 10000 | | poram2 m om0 e asto6s 1045, 509539 10000 | [lrama Momom w0 e 2116 706030 408938 10000 ) 366252 768356 411569 10000
m w o gt | ae | o | e e[ e[ o | e | s | wan N[ | St | | %0 | G | moe | et = Wome [t | Son | P | x| G [ eange| e | e | Ao
poramt 10 am ssan si007 g5 | [mram 7 316109 638109 492045 031 | fraam: T s oW 102267 3 22| | mm 7 552460 110934 49235 L3 |
a2 u e 34191 730397 397721 10000 | [mwrame " St6534 827837 422976 10000 | |mcama u m om0 e 303004 626168 352131 10000 | | Param2 n . ass07 s00sse 46261 10000
wome [ su [ Sup | tos | W | G [ ehang | v | e | sbwi | o weme [ 5wt | s | s | 30| O [mehange| vigne | ve | sown |t Wame_[san | siop | x| B | r | mtange | woghe | wws | dben | mem
ol s ™ % 10 380505 631278 446403 Q| Param) R 508742 110214 500516 gg| |Prem D aases 1631711 a16201 908 |
raram2 Hom om0 e 380355 813988 426427 10000 | | uram2 % om . 537053 642090 302584 10000 | |eram2 u om m . 362127 766129 Faram2 nomom oo 1077 630698 353811 10000
H7N1 (1280 HAU/mL) H7N7 (1280 HAU/mL) HIN2 (1280 HAU/mL)
TL CL TL CcL TL CL TL CL TL CL TL CL
tora [ [ si | #o | 20 | v | smarge | regte | _awo | sowr | o wame [ S | g | o | B0 | o [sttage] vt | dew | oo | o wome | | un | oo | 20 [ o [ntge] mne | s | sow | oo
o ) PeTTTemeerrray | re— u @ @ 1 179906 3116 43873 g parami v ow e 40748 1533, 526335 21261
a2 B o2 1 0 e 23274 58 31252 10000 | [reram3 B o o 1w e 522385 663088 365273 10000 | | P2 om0 e 385676 700 98732 10000
vame [ s [ s [ n | W[ r | eange| g | een | saun | e Has [ | o [angs| rugie | aw | [ o vome [ S [ S [ or | 30| o [nemnae] e | s | swst
Pt % o® 6 1 s 10023 47386 153 | [reame 1 304245 726625 464641 Q0 0 SB4456 154L.. 520966 2245
a3 m om0 e 331157 719649 380384 10000 | o3 o 2 16 0 8 31353 818138 418407 10000 0 . 41164 686564 303839 10000
Wme st | suw |t | B[ o [Aeune| v | wes | Mt | o wime [ st | sm | P | [ Qr e g | wen [ s | Wome['san [ st | 7en | w5 | Gr [namange] vt | ww | deen | e
Param 0 @ 1 643675 264348 367854 Qg5 | [ Peram2 ) 74 101596 430218 121 | |morama D w3396 140, 3821 20012
a3 @ omn . 306423 548118 34332 10000 | [ erem3 w om0 8424 652286 369496 10000 || saramz w o s 0 e 304602 599010 350362 10000
B DW H1N1 (1280 HAU/mL) H3N2 (1280 HAU/mL) H5N3 (1280 HAU/mL)
TL CL TL CcL TL CL TL CcL TL CL TL CL TL CL TL CL
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H7N1 (1280 HAU/mL) H7N7 (1280 HAU/mL) HIN2 (1280 HAU/mL)
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Fig.S4. Raw data of specificity for spiked-HIN2 virus in DW. (A) Europium A45-D5 FICT, (B)
Europium A39-G10 FICT. TL/CL is underlined with red color.
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Param2 7 21 18 10 @ 291724 525091 355607 10000 | [raramz ¥ m e 0 e 252331 458661 10000 | | poram2 08 209 161 10 @ 254489 493076 (312211 100,
ame Stan | Stop | Por | W | Gr [ memange] weant | awe | owi | matn m | Gr [Aemange| meght | Ame | M | mao N Stan [ Snep | pos | W | r [ Aemange| meomt | Aes
Parami 2 82 41 10 353955 55071 833317 1248 Parami 2 10 228745 341639 68996 862 Param1 2 e u 1 295606 538366
Param2 &7 2 18 10 @ 248159 441222 304966 100.00 Param2 & 2 18 10 @ 218043 396272 268441 10000 | ||moramz 04 203 156 10 @ 22345 430012
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Fig.S5: Optimization amount of lysis buffer for feces condition. Lysis buffer (0.1M Tris pH9.0,
0.1M EDTA, 1.0%SDS and 0.5% Triton X-100) with various volume (0.3mL, 0.5mL and 1mL) were
tested. *, P < 0.05; **, P < 0.01; ***, P < 0.001. TL/CL is underlined with red color. (HON2:

Alchicken/Korea/KNUSWR09/2009(HIN2))
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HON2
(320 HAU/mL) — : = i IS L —— Y
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Tome [t [ sip | 1o | B [ v [remarge] gt | mes | Ao | o Wome [ it [ stp | Fos | B | o [remange] g | aen | sesn | nn Wae [ soe [sp | or | W | v [ veans | e | ewn | e
Param? 2™ MW 524914 728395 339119 067 Param] 1 6 5010 S5.7776 480962 376219 046 Paraml 164 5010 106418 140093 415417 123
Poram3 1 26 193 10 @ 637737 108098 1035846 10000 | | Poram2 85 w5 18 10 @ 588007 103576 103481 100.00 | | feram2 5 29 183 10 @ S44T6L 14053 97298 10000
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Paraml [ I ) 642,485 108102 516877 938 Paramm 16 oW 424269 799358 4122.02 120 Paraml B 106 60 10 229743 399515 429287 589
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Fig.S6. Raw data of limit of detection for spiked-virus in feces. (A) Europium A45-D5 FICT, (B)

Europium

A39-G10

FICT.
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igan nalyte onc. a s s
< yt (RU) (RU?)
0.977, 1.953, 3.906,
H9-HAT A39-G10 7.813, 15.625, 4641E+04 | 2.753E-04 5.933E-09 88.84 2.16
31.25, 62.5, 125, 250 nM
0.977, 1.953, 3.906,
A45-D5 7.813, 15.625, 3.513E+04 | 2.370E-04 6.746E-09 102.2 1.96
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KD (Equilibrium dissociation rate constant)

ka (association rate constant)

kd (dissociation rate constant)
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Fig.S7. Measurement of KD values for two antibodies (A39-G10 and A45-D5S) by surface
plasmon resonance (SPR) with Biacore T200 (GE Healthcare (Sweden) of WOOJUNG BIO,
Inc Company. (A) The HON2 HA 1 recombinant protein express in E.coli system was used for KD
measurement. The Graph was re-draw with raw data by GraphPad Prism5.0. (B) Raw data of KD

values measurement.
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Fig.S8. Raw data of limit of feces amount to
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Fig.S9. The

specificity of FICT for maximum feces condition. The specificity of FICT was

evaluated by using influenza A virus in Wonkwang (H1IN1, H3N2, H5N3, H7N1, H7N7 and HIN2)

that spiked in chicken feces which were applied in high titer (1280 HAU/mL). *** P < 0.001. TL/CL

is underlined with red color.
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Fig.S10. Raw data of specificity of FICT for influenza A/B virus in Chungbuk. TL/CL is
underlined with red color.
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Fig.S11. The limit of detection of four HIN2 virus strains in Chungbuk. TL/CL is underlined with
red color.
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Fig.S12. Analysis of Europium A45-D5 FICT and Europium A39-G10 FICT using cloacal
samples from SPF chickens at different day post inoculation with two HON2 strains. The cut-off
value used for detection of HON2 virus was applied to determine the present of the virus in fecal
samples. (A) A/Chicken/Korea/LPM429/2016 (H9N2) strain, (B)
AJchicken/Korea/ KNUSWR09/2009(HIN2) strain
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10 79.0513 491687 576019 012 Param2 49 6 60 10 382954 170218 512111 003 84 99 94 10 47.3809 393505 5266 0.1
10 495786 172433 57635 004 Param3 6 82 74 10 649204 451336 517221 0.09 100 112 107 10 781597 361018 536127 011
0w . 237362 423721 295443 10000 Param4 85 168 141 10 @ 288358 507 35108 0.00 Params M3 168 48 10 @ 207799 343326 266364 10000
Name stat [top | #on | B | Gr | Aemange| Moot | Ams | Aot | mato Name Start | Stop | Pon | W | G | Aemange| eone | Aws | Aow Name Stant [ Siop | os | B | Gr | Aeange| veght | Ares | Ao | me
Param1 18 63 30 10 330567 573265 9132.11 1466 Paraml 24 89 34 10 3607.21 64077 915377 Param1 9 84 8 10 354159 658107 912494 E‘?l
Param2 6 87 n 10 30.1582 138803 539994 004 Param2 90 108 95 10 769102 65358 511103 019 Param2 85 101 9 10 88.085 586908 541544 013
Param3 11 168 151 . 246349 391122 311209 100.00 Param3 109 168 156 10 @ 237629 341409 32747 10000 Param3 102 168 48 10 @ 258247 438325 32103 100.00
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Europium A39-G10 FICT - Feces

2 dpi

A/Chicken/Korea/LPM429/2016 (HON2)

Gr [ memange | Hegnt | Aves | abw | Ratio ame Stan [ 3100 | Pun | W | G [memange] vegne | Ams | Abwr | mate
739854 853603 349231 3941 | n @ a4 10 23776 3m204 aresos a7 |
aram: n w2 % 10 13636 464397 4009.41 0.05
Param3 6 88 81 10 562026 363224 351214 16.77 I I I R
Paramd 96 205 169 10 350414 558837 38840 25798. L4 ” ” 10 184473 725828 401785 008 o 1 N6 208 179 10 . 7357.07 118905 126007 100.00
Z e - wram 9
Params 206 227 214 10 @ 247.375 216615 41323 10000 | [(Perams 9 10 e 564425 937655 104659 10000
e T [T T R O e P T P P e T T T P T e T e AT Nome [ str [ stop [ 7os | Wt | Gr [ nemmanaa| voon | awa | Ao | o
Param3 6 8 74 10 775176 335087 266132 028 Poram1 o 24 14 10 95203 100728 810327 0.77 Param2 17 e 40 10 47024 774245 45552 gas |
Parama s 92 8 10 310986 163333 265339 0.4 Poram2 25 9% 38 10 236475 83057.6 104057 637 Param3 88 9 91 10 336602 159.544 415947 0.3
Params 102 14 106 10 268.984 116444 26537.4 0.10 Poram3 9 103 97 10 475627 221125 133773 047 Porama 101 121 17 10 131958 86708 420619 0.07
Paramé ns 177 151 10 @ 541741 1182.. 735427 100,00 | | Parama 04 177 12 10 @ 593931 1303.. 732945 10000 | [params 123 21 174 10 @ 750129 125308 11699.9 10000
Nome Start | Stop | Pos | i | Qr |AofRenge| Heght | Aes | AbsH | Rato ) Nome [start [stop | Pos | . | ar [femange| Heght | Area | Abs | Rato
Param1 o 20 14 10 346235 185381 431384 003
aram: 7896 4 r
s el o 158599 407896 45629 OZL ] Mame [ start [ stop | os | WL | Qr [Remange| wegnt | aes | b | Rato = z
Param3 2 e 57 10 56,6914 609.561 462891 0.10 faand @ s 8 0 242:007/388%.29 |14318.25{080
Param1 8 3% 2 10 129.444 188233 48797 022 rory e TR P TR 7] rTT T FETY TR
Paramd 76 84 77 10 5.58887 7.81201 4645.69 0.00 fR— ram:
oo o 25 hes Fo B 256243 633968 1916017 n0000_| |Pem2 37 20 169 10 @ 441797 847510 500538 10000 | |parama 121 20 171 10 @ 35397 566184 401187 10000
Name Start | Stop | Pos | Wi | G | memonge| Wewht | Ars | Absn | Ratio
Nome | strt | swp | pos | w | ar |nemange| negnt | wes | mos | nato | o om; 8 sa 35 10 194502 261324 4047.26 043
forasal 0 |52 (38 0 1633.99 204431 (662925 27 pe] |Param3 73 82 77 10 180652 74.8872 3900.87 0.01
Param2 53 17 1 10 803408 972977 600013 0.3 Parama 85 101 95 10 43728 277.467 399011 005
Param3 118 219 173 10 . 42773 755535 49014.4 100.00 Params 103 215 168 10 . 368632 603919 410548 100.00
Name stat | Stop | Pos | WL | Cr |Remange | weignt | res AvsH | Ratio Name [ start [ stop | Pos | ® | r |Remange| meight | Ares | Absi | Ratio Name Start | Stop | Pos | WL | G |ReMange| Meght | Aea | Avsn | Rate
Param2 36 64 a8 10 35704 4842.42 441645 381 || param2 n @ 3 10 99.406 463472 406229 023 Param2 5 6 39 10 686.724 945575 426697 530
Param3 65 8 82 10 361123 330.965 399995 033 || Param3 2 70 s0 10 346,063 522003 43033 255 Poram3 6 77 12 10 510708 157.112 360658 0.09
Paramd 90 125 13 10 203.567 2479.54 4275.05 2.46 Param4 90 104 96 10 20228 129882 388131 0.06 Param4 78 97 85 10 121.177 890.192 3681.85 0.50
Params 126 181 155 10 @ 64233 100609 106432 [ETEEN| racoms 107 214 188 10 @ 13087.8 204579 17852.8 10000 ||params 99 205 177 10 @ 116527 178546 162455 100.00
Name Stort [ Stop | pos | Wi | Or |memange| Heght | Ares | Absn | matio Namo Star | Stop | Pos | % | Gr |Retmange| Hesht | Aws | Absn | ot
Param1 s 3% 28 10 114088 906123 491013 011 Poram1 o 8 26 10 443732 675408 520321 13785
Name stat [ stop [ os [ W | o [Remange| Heght | aes | st | Rato
I seaa0s 150101 soinze 1as|lmwamz 4 106 s 10 1300 snse2 saseaz o35 s st Tt i ‘
Param3 8 126 118 10 132066 129623 564259 0.16 Param3 107 18 114 10 208113 103734 6550.76 0.21 foraml A L o 262378 |a20S1.3{80me: fest
Parama 11 226 195 10 @ 491523 792794 554683 10000 || parama 19 181 154 10 @ 30859.2 489946 369633 10000 || Param2 57 181 159 10 @ 409963 659916 48307 100.00
T » - Name St [ Stop | Pos | B | G |Remange| Heght | Aves | Abs | Reto Nome Strt | Stop | pos | Wi | Cu | meange| et | Avea | Absn | ato
i Stack | Stop | Pou x| Peftonge ] Helobt ] ihme | Mot | BB oo raend ) 0 6 10 217583 60.5142 559104 0.02 Param1 0 64 20 10 606.039 15639.1 580259 2.84
Param 18 150 @ |10 287207 36756 524745 D10 ] lonrom2 n 28 2 10 215,892 1983.49 602828 0.60 Param2 68 83 74 10 61645 405547 527938 0.07
Param2 74 117 103 10 279606 382401 544177 072 o T TV T T3 403619 191946 621592 0.58 Param3 8 96 9 10 57.2056 326934 5332.71 0.06
Param3 18 181 156 10 @ 323923 527641 378755 100.00 | |pyrama 2 s6 49 10 578.446 3275.93 634419 0.99 Porama 97 181 156 10 @ 323725 550282 386383 100.00
0t ‘Name Start | Stop | Pos | T | Cu |etRenge| Weight | Ares | AbsH Ratio
T : aram1 7 51 26 10 418669 616918 10914 3147
Name stat | stop | Pos | WL | Qr [Remange| vegnt | aes | sbs | Ratio ——
T ram2 58 80 74 10 82.8862 341999 672219 017
Param1 0 50 16 10 149575 245869 6764.12 555
| [Param3 o 1 125 10 3541 411407 843739 210
Param2 52 181 150 10 @ 27824 442959 33977.4 10000 ||eacama 132 181 158 10 @ 12219.7 196024 203868 100.00
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Europium A39-G10 FICT - Feces

#NC 1

TL CL

#NC 2

6 dpi

A/Chicken/Korea/LPM429/2016 (HON2)

TL

CL TL

#NC 3

CL

35

= Nome Start | Stop | Pos | B | G | RefMange| weont | Ama | Abe Stort | stop | os | . | Gr | remmange| neont | Aes | aen | Rato
Mame stan [ stop | wou | [ Or [memange| megm | aww [ mow | mawo [[lpami 13 24 18 10 315496 163751 3634.22 9 2 16 10 460752 341195 421043 023
Poram1 27 s a4 10 324233 49973 449677 082
O [ Poram2 5 62 39 10 686724 9455.75 4266.97 % 9 a2 10 471599 809436 456173 382
Poram2 8 108 95 10 152388 87.9009 449529 0.01 Param3 & 7 712 10 510708 157.112 360658 009 |l Param3 99 117 108 10 110026 763.094 397229 0.51
Por 109 210 156 10 @ 35486 609101 400088 1000 Param4 78 97 8 10 121177 890192 3681.85 0.50 Parama 119 206 178 10 @ 10610 149472 15165  100.00
Tl e oo T e T o T | Name Start [ Siop | Pon | W | G | Aemange] weone | Awe | Abe ome Start [ Stop | #on | B | Gr [memange| neowt | es | Abwn | mao
= e Poram1 5 4 n 10 1138 169065 375193 Param3 s 2 s 10 115001 135158 416613 042
Poram1 o 4 2 10 46946 935783 4956.04 22
Poram2 © 8 1 10 353579 260432 373587 015 Parama 8 94 ® 10 23989 840581 404802 003
Poram2 0 105 79 10 458754 901584 486876 209
Poram3 % 109 9% 10 102627 108723 383927 063 Porams 104 115 109 10 284241 108688 407231 003
\nkonnd 07 jm is? 10 9 281908 422261 |331644 (10000 || [lmrams m 209 16 10 @ 10311 172042 141581 10000 ne 212 161 10 @ 187854 323119 228236 10000
1 L T = B T I = St [ Stop | Pon | Wi | Gr | Aemange| eohe | A | Ao | ate
e s P e o = 10 718338 708505 608365 (074 Paramz 3 6 & 10 400081 174.784 382578 006
10 38311 15754 620607 002 = 6% 8 80 10 708228 63716 391941 023
Param1 20 0 N 10 190098 271605 440022 050 == e e o —
P, s 99 %4 10 17.6958 458682 393646 002
Param2 ¢ 22 166 10 @ 315812 545919 365052 100.00 0 e 558171 956184 635081 10000 [ |pyrams T T L o i@ e taes Temie veeae
ame Stant | Sww | hon | W | Gr [ Aemange| reone | Aw | Aowi | mato
e St [ siop | vor | B | G [ memange | vont | Area | Abwn | st a— . - "
Param1 2 1 w10 161718 38774 907219 386 faamd 19 8 & 201400 309512 1410430 G
Param2 o1 92 85 10 02632 255701 795124 003 Poram3 % 57 51 10 528923 20215 401235 0.04
Param3 100 106 103 10 s89961 203999 7884 002 Parama 8 94 19 10 72.7932 120273 41426 028
Parama 108 202 154 10 @ 533282 927173 610242 10000 | | Params 104 2020 160 10 @ 23195 458356 319295 100.00
Nome Start [ Stop | Pos | BL | Gur | Aeange| wene | Area | Abs | ato
Name stot [ stop | Pos | W | ar [ Aemange| neont | aw | Ao | mato
Poram1 512 10 755489 133916 494791 331
»: = T o e e T ] Name St | Stop | Pos | WL | Qr [Reange| megnt | aves | mosn | Rato ||| pyram1 o 21 12 10 1619.49 149584 730604 1.73
ram:
Param1 9 59 25 10 107141 19987.8 475969 250 = s
Poram3 88 98 93 10 401748 182216 430225 005 — | o132 ol ol i o 100192 125099 396619 Ll e
S e % 174 1 10 @ 22927 1403999 273942 10000 ||POFOM2 63 190 153 10 @ 405594 800228 44947.7 100.00 Param3 78 190 154 10 @ 43049.7 865316 479749 100.00
- Name start | Stop | Pos | Wi | Qr |Remange| neght | aces AosH Ratio
Wame [ stat | stop | Pos | Wi | | eange] Heoht | e | Aosn | hatio = — Param1 6 6 ¥ 10 381386 64301 946194 1067
prese 21 |75 [39: |10 214235 |384742 |7509.43 (682 Neme [ start | stop | pos [ WL | au [meange| Heght | wea | mbsH | mate || & 78 73 10 587334 388.851 584306 007
Param2 B 82 78 10 o 0 515436 000 ||Praml 27 m e 10 261285 469879 318105 2002 )l params 79 125 16 10 498864 534043 727017 097
Param3 103 208 158 10 @ 208120 563773 348628 10000 ||Param2 12 208 181 10 @ 70580 1878.. 823416 10000 ||rerame 126 192 155 10 @ 334279 551213 405308 10000
: = = Name [ Stan | Stop | Pos | Wi | Gur [ memange| weigne | Aa | b | meto
Name | swat|stoo | pos | W | ar |Reange| Heght | wes | abs | Rato flp ooy 23 38 31 1 430815 266.082 4479.06 0.08 I .
" Name st [ stop | pos | L | Qr |eange| Heght | Area | AbsH | Rato
Param1 5 |18 |6 [0 21919 357715 {70059 948 __lliparam2 39 95 s9 10 23007 383529 674061 11.72 ! = - o
Param2 7 88 84 10 519565 180344 513634 005  |(lparams 103 17 m 10 232881 721689 asmr 002 || oo™t 5 |19 |2t |10 1320.87 |7439.09 1830878 38 e
Param3 9 208 17 10 @ 220185 389617 284766 100.00 || Porame 121 208 183 10 @ 193822 327373 243297 10000 ||Param2 8 174 146 10 @ 110162 192362 160447 10000
Nome st | Stop | pos | B | Gr | remange] weant | Ame | Ab | Ratio -
Param1 7 4@ 19 10 756567 105833 5670.01 2.99 Mome | stat|stop| pos | mu | ar |feange| Megnt | wes | v | Rato
Param2 2 e 2 10 88.6431 974918 491757 028 |oroml 3 13 B o 133802 229062 544794 QR3]
Param3 70 8 77 10 153026 1239.94 4952.78 035 Param2 65 8 8 10 420435 334.087 42392 010
Parama 0 174 143 10 @ 193225 353676 243114 10000 [param3 9 174 144 10 @ 196483 335407 242596 100.00




Europium A45-D5 FICT - Feces

4 dpi

A/Chicken/Korea/LPM429/2016 (HON2)

#NC 1 L cL #NC 2 L cL H#NC 3 TL cL

Wome | Start | Stop | Pus | W | Cur | MefMange] teight | Aes | Absn | Matio <|
Param1 13 4 25 10 639115 8357.06 5064.05 361 — T T T T T T T T P T »a..m':m \lz\w \:;w \::» \l:‘ ar wwnwll;;:::l“ “:;7 \5::2‘ :::W
Param2 49 66 55 10 271729 237.662 4515.05 0.10 T - —
raram3 @ o0 3 |0 381782 [329.223 |4534.37 014 farami i B N 251654 45462 63435 SA2 |param2 72 8 M 10 508203 19.9761 3998.24 0.00
Params o 165 146 10 @ 151378 231476 21170 10000 | [Peramz 66 190 155 10 @ 462633 639368 510355 10000 | raram3 B 190 156 10 @ 487555 866012 534118 100.00

#2 #3

Name Stat | Stop | Pos | Wi | O |memange| Height | Ams | Abw | Rt Mame | Start | Swp | Pos | %L | Cr |ReMange| Weght | Area | Abst | Ratio
Param1 12 4 24 10 680.049 961482 5826.71 312 tame st | siop [ pas | . | ar [nemange | veare | area [ mvsn [ mato | |ooramz 29 6 3 10 191628 176407 833084 053
Param2 52 77 58 10 71793 614.433 549542 020 Peram1 L i 1w 133541 |18592.1 | 721167 353 | |racama 63 102 78 10 225.024 4375.26 77837 132
Poram3 B 95 85 10 61228 488.775 53787 016 Param2 48 108 T4 10 654459 15984.3 642532 475 Farama 103 11 106 10 163862 76.0088 750334 0.02
Paramd 109 193 147 10 @ 17815 307818 232103 10000 | |Param3 U0 188 146 10 @ 19772.3 336243 255521 100.00 112 193 143 0 & 196969 331227 271141 100.00

Home St | Stop | Pos | B | O | nemange| weight | Aes | Avwn | ate

Mame | stort [ stop | pos | wi | o [nemange| weiom | wea | mbsn | mato f 9 a8 21 10 218756 342265 507267 1084 [[stan [ stop | pos | i [ cu [Aemange| Heont [ aea | mosn | paio
aram 0 32 12 |w 926927 13136 6085.04 L | [Paramz 49 B9 58 10 108.685 930519 614546 029 2 |84 16 o 215153 |33662.7 871917 LS
fParam2 3 11 &2 10 509.965 181939 5618.76 6.38 Poram3 %0 104 99 10 493037 241161 58661 0.08 65 81 T4 10 10168 4BB.629 620549 0.16
param3 02 191 137 10 @ 16230.3 285020 212208 100.00 || parama 106 193 149 10 @ 166586 315833 226217 10000 100 165 139 10 @ 18500.5 301844 246884 100.00

Wame | st | Stop | Pos | T | r |memange| meor | Aes | e | mato — Cr T I T R T T T T
Paraml ° 43 13 10 376951 532638 934494 1413 Param1 9 27 14 10 411.246 259078 174707 4.03
Param2 % 6 59 10 626406 225.807 5650.69 0.06 2 s 33 10 128821 758308 |1634.0 1074
Faram3 6 8 77 10 925337 957997 574037 025 w5 |08 |10z |10 96.5635 41139 845709 [0.68
Porama 90 165 138 10 @ 235454 376968 297016 100.00 e 1= 1a 0 7081 724251 [m3e0.13 1.2

Europium A45-D5 FICT - Feces

#NC 1

i c #

NC

A/Chi

cken/Korea/LPM429/2016 (HIN2)

CL

TL CL

#NC 3

Name st | stop | Pos | ™ | G | memange| meont | A | aow | mate Name | Stant | Stop | Pos | T | G | Aeange| Heont | Aes | AbsH | Rato ™ Start | Stop | Pos | Wi | Qr |Aemange| Heght | Aes | Abs | Aato
Param1 9 & 27 10 90353 131269 697556 4.15 Param1 18 6 33 10 272385 425734 6254.66 446 Param1 17 70 3 10 1472.46 261088 555007 337
Poram2 2 6 9 10 160274 124681 659135 039 Param2 7 8 13 10 637085 28134 34608 0.00 Param2 80 88 8 10 154065 42011 399171 0.01
Param3 66 168 140 10 @ 161987 316210 249346 100.00 Param3 8 190 164 10 @ 514151 955095 568524 100.00 Param3 92 190 166 10 @ 408008 773760 460752 100.00

Name Stant | Stop | P | ®i | G | neange| veont | A | Absn

Name start [ stop | pos | e [ cr [ nemange| meomt | aee | mewt | o oo T T 1T NCI887 1277603 leaT2Te Name st [ stop | Pos | m | ar [memange| negnt | am | aewn | o
Param 2 7789 592936 8797, Param 2 6641

1 8 45 10 3577.89 592936 879738 1180 R v e o T YT I T T sm1 6 3 10 312309 466415 774453 1898
Poram2 % 97 77 10 783617 184994 747266 368 ey 103 117 108 10 55,9448 204334 14200.93 (039 Param2 93 125 109 10 209625 34122 442358 139
Param3 108 168 144 10 @ 317 502352 374365 10000 Params 119 168 153 10 @ 141995 215910 194058 10000 | |[Param3 126 168 155 10 @ 172653 245769 23383  100.00

Name st [ stop | pos | e | ar wes | Ao | mato start | Stop | Pos | ®i | Qr | Remange| mewne | aen | Aven | mato B | Gr [Remange| meht | Aws | A | mato
Poram1 13 21 20 10 257432 425635 001 2 64 4 10 288082 429269 738165 1048 10 1837.15 260612 615435 107

— —_
Paramz 2 sa 3 10 435707 710815 121 65 108 95 10 387.042 6398.65 635237 156 10 605007 326133 413241 0.3
Param3 ss 87 1 10 602004 108218 3986.66 0.43 109 129 124 10 960591 102137 644655 025 10 342017 361512 419863 014
orame 8 101 95 10 585203 232969 4066.85 0.09 Parama 130 142 136 10 185572 123806 6596.88 030 Parama 108 168 147 10 @ 160409 256223 205822 100.00
% | G [neange| Heont | Awa | Ao | Rate
M) O ) ionge | Haght ). e .| M| Butlo Param1 n 33 2 10 13565 882686 419301 37161
Param1 455 26 10 2077.94 360551 735684 925
) | Poram2 3 77 55 10 203168 438359 659024 18454
s 85 103 58 110 ety ket it bt Poram3 78 109 104 10 711211 952727 352667 40110
Param3 104 168 147 10 @ 240561 389716 30329 100.00 Porama m 129 120 10 811111 713791 3607 30051

Fig.S13. Raw data of Europium A45-D5-FICT and Europium A39-G10 FICT using clinical
at

specimens

from SPF

chickens

different

36

day

post inoculation  with



A/Chicken/Korea/LPM429/2016 (H9N2) strain (A) Cloacal swabs, (B) feces samples. TL/CL is
underlined with red color.
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A

Europium A39-G10 FICT - Cloacal

2 dpi

A/chicken/Korea/KNUSWR09/2009(HON2)

#NC 1 TL cL #NC 2 TL cL #NC 3 TL c
fos | T | ar [Remange| Heght [ Aea | Abs | Ratio Name start | Stop | Pos | W | Qr [ReMonge| Height | aea | mbsH | Rato tame | st | swop | os | L | ar [Remange| Heght | area | st | Rato
10 646606 47.1462 354227 0.02__ |[param3 3 18 75 10 17075 277.358 331957 018 _|[param1 1358 & 10 394038 1009.66 3475.26 035
0 e 117673 236097 160132 10000 |[Params 155 232 200 10 @ 784149 156521 116624 10000 ||Param3 m 29 12 10 134389 288060 174907 100.00
! a #2 ai! cL #3 ! cL
Nome | Start [ Stop | Pos | WL | Qr |neange| Meht | Aes | AbsH | Rato Name | stat[stop | Pos [ oL | ctr [Reange| Heght | aes | Abs | Rato Name [ st |stop | Pos | T | ar [ReMange| Hegnt | wes | AbsH | Rato
Paraml 103 30 10 240737 360561 339505 028 || Param1 1035 30 10 502783 129087 342356 068 Paraml 1 & 50 10 160135 849.275 3568.33_0.40
Param3 137202 13 10 @ 632618 128130 103558 100,00 || Param3 1 202 13 10 @ 939165 190646 134561 10000 || raram3 m o202 170 10 ® 10359 211835 143595 100.00

Europium A39-G10 FICT - Cloacal

A/chicken/Korea/KNUSWR09/2009(HIN2)

#NC 1 T cL #NC 2 T cL L cL
Name stat | Stop | Pos | L | Qr |Reange| Height | Ares | AbsH | Ratio Name start [ stop | pos | wL | i [Remange| Heignt | wes | absH | mato Name strt | stop | Pos | W | ar [remange| Hegnt | aes | mbsn | mato
Param1 9 6 57 10 566919 255595 379062 018 Param2 53 77 6 10 123886 148205 395429 112 | Peram1 9 78 70 10 552725 1117.03 485259 057
Param2 64 219 193 10 @ 7556.07 139859 123515 10000 | |/Param6 47 29 192 10 @ 691546 131816 115725 100.00 |fPeram3 126 221 197 10 @ 9648.24 194650 156593 100.00
#1 TL cL TL cL TL cL
Start | Stop | Pos | L | Cur |RefRange| Height | Aes | AbsH | Rato Mame | stat | Stop | Pus | ®L | O |meenge| Heght | Aes | AbsH | hato Name strt | Stop | Pos | L | Qr [Remange| Heght | wea | mosH | ot
18 57 3 10 198.066 40046 445987 247 Param2 8 57 3 10 348113 103435 367732 076 Param1 3 64 51 10 379255 422542 372965 015
120 206 178 10 @ 858434 162425 136959 100.00 [ [ parama 120 206 178 10 ® 7055.09 135754 113196 10000 | [ Param2 81 24 177 10 @ 137017 276703 17967.1 100.00

Europium A39-G10 FICT - Cloacal

A/chicken/Korea/KNUSWR09/2009(H9N2)

#NC 1 TL cL #NC 2 TL cL #NC 3 TL cL
start | stop | Pos | B [ ar [Reange| eght | aes | most | mato Neme stat [ stop | pos | T | cr [Remange| Hegnt | aea | mbsn | Rato Nome | start | stop | Pos | Bl | i |Reange| Heght | Area | st | Rato
39 69 52 10 29.5393 186.873 3659.11 0.16 Param1 39 69 52 10 62571 429635 3503.05 0.24 Param2 39 92 64 10 220188 286.504 3559.6 021
110 214 181 10 @ 6232.53 120246 10687.8 100.00 Paramé 10 214 181 10 @ 934562 177786 136269 100.00 Param5 142 211 186 10 @ 7595.67 139082 12097.1 100.00
TL cL #2 TL cL #3 TL cL
Name | stan | stop | pos | w | ar [Remange| height | Aea | b | matio Name [ start | stop | Pos [ ®L | ar |Reange| Hegnt | Ae | abs | Rao Name | stat [ stop | pos [ WL | Qr [emange| Heght | wes | mvsn | Ratio
Param1 21 82 4 10 499551 8756.55 4436.79 3.95 Param2 2 38 34 10 234829 120.019 3400.04 0.05 Paraml 22 95 74 10 514272 311948 440392 0.24
Param3 123 229 184 10 @ 110365 221417 15006.8 100.00 Param$. 41 214 189 10 @ 131054 243253 188682 100.00 |[Param3 120 222 195 10 @ 211996 406556 26074.1 100.00
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Europium A45-D5 FICT - Cloacal

A/chicken/Korea/ KNUSWRO09/2009(HON2)

#NC 1

2 dpi

L L #NC 2 TL L iii i TL cL
Name | start [ stop | Pos | %l [ o [Remonge| Hegnt [ Area | absH [ Ratio Name [ start | stop | Pos | Wi | ar [nemange| Hegnt | aes | s | mato Name Start | Stop | Pos | Bl | Qr |Refange| Height | Aea | AbsH | Ratio
param1 0 6 38 10 523194 103235 4567.06 el | ParaML U SO R 1) 552044 102505 478417 25| Param1 0 7 38 10 661827 127647 519817 el
Param2 4207 160 10 @ 179956 368612 22168 100.00 || Peramz 75 208 160 10 @ 206042 418610 24992 100.00 | paramz 75208 160 10 @ 250579 513679 29739.1 100.00
#1 TL cL #2 TL cL #3 Al cL
Nane stat | top | pos | oo | ar [neange| neignt | wres | aver | atio Name | st | stop | Pus | Bl | c [Remange| Megm | Aea | A | Rato Name | stat | Stop | Pos | WL | Cr |Refange| Height | Aes | AbsH | Ratio
Param2 30 8 51 10 928,666 177947 546117 3.03 Param? 0 81 51 10 492336 923421 498721 203 Paraml 50 103 63 10 852927 133753 55789 287
Param3 89 24 114 10 @ 282789 586356 330486 Al | Param3 8 24 14 10 @ 22357.4 454786 270126 DGl |Param3 126 214 186 0 @ 243453 466354 294604 L0000 ]

Europium A45-D5 FICT - Cloacal

A/chicken/Korea/KNUSWR09/2009(HIN2)

4 dpi

#NC 1 TL cL #NC 2 T cL H#NC 3 TL cL
- -

Wame | St Stoo | Pos | T | Qr |Mefange| Heoht | Aea | most | Rato Wame | Stat [ Stop | Pos | WL | Qr |RefRange| Height | Ares | AosH | Rato Name | stat [stop | pus | | cr [methange| Heght | mes | most | mato
Paraml 361 4z 10 862674 14657.7 €161.29 326 Paraml 31 61 42 W 518934 963182 544463 191 Param1 42 8 58 10 613601 10934.3 528928 2.59
Param2 107 226 186 10 @ 221604 450051 278567 10000 || param2 ur 226 186 10 @ 25169.3 505104 302273 10000 || Param2 130235 19 10 @ 21587 422740 266716 10000

L cL #2 T cL #3 T cL

Wame | st | stop | pos | Tl | o [Remange| megnt | ares | mos | matio nome | stat | stop | Pos | mu | ar [nemonge| Hepht | wes | avsn | wato Neme | start [ Siop | Pos | WL | Qr [ReMange| Height | area | AbsH | Rave

Paraml % 73 4 10 3538.18 65614 817883 1575 || Paraml % T3 49 10 347876 655354 492236 373 Param1 2’ 3 10 105697 153924 764244 234
— | |
Param? 01 235 189 10 @ 201109 416635 249241 10000 |f Param2 01 235 189 0 @ 890394 175546 135659 10000 ||Param2 19 25 182 0 @ 32918 656247 405379 100.00

Europium A45-D5 FICT - Cloacal

A/chicken/Korea/KNUSWR09/2009(HIN2)

#NC 1 T cL #NC 2 TL cL #NC 3 T o
Name | ston | stop | pos | W | ar |memange| wegnt | area | avs Ratia Name Stant | Stop | Pos | Tk | v |RefRange| Height | Aea | AbH | matio Narme Stat | Stop | Pos | . | cr |Reange| Height | ares MosH | Ratio
Param1 4 15 4 W 641014 112646 479835 356 || Paraml 0 64 54 10 535.324 875148 456635 238 Param1 2 5 a4 w0 106444 207127 553503 4.38
param3 138 24 183 10 @ 158302 316663 203239 10000 [| Param3 136 235 191 10 @ 183926 367015 227352 100.00 |[|Param3 B8 24 183 10 @ 23417 472629 277322 10000
#1 il cL #2 TL cL #3 T cL
name | stnt | Stop | Pos | . | G [Reonge| meom | Aea | s | fato Wame [ Stot | 5top | Pos | W | G [eange eght | es | s | mae Name | stort | stop | Pos | W | Ov [ emonge| egne | A | Aowt | fato
Paraml a2 8 4 W 478687 894942 90453 3384  |lparaml 21 8 43 10 58997 111687 5170.11 452  |[Paraml 22 75 a1 162231 296433 652898 7.24
Param3 123 229 184 10 @ 12926.4 264480 17137.3 10000 |{param3 123 229 184 10 @ 131785 247280 181468 100.00 ||Param3 138 224 183 10 @ 20210 409363 247219 10000
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B Europium A39-G10 FICT - Feces d A/chicken/Korea/KNUSWR09/2009(HIN2)
2 dpi

#NC1 TL cL #NC2 TL cL #NC 3 T cL

s [ s | s | 0 | cr [remange | et | o | mosn | ham Tame [ 5n 5o [ v | ] v [ wemarge] negne | o | mowe | mee Fome [ st | stop | Pos | L | o | reonge | et | ea | sosn | ot

59 8 70 10 230513 309714 41258 017 Faram2 4 5% 5410 19.6411 112539 424736 0.06 Param] 61 93 M 10 106457 196051 42405 132
88 M2 19 10 @ 90538 183372 136596 10000 || Params 03 20 188 10 @ 9797.78 194914 146347 10000 | [Param2 12 212 182 10 @ 779818 149628 124355 100.00
T cL #2 TL cL #3 L cL
Name stat [ top | Pos | B | cu [remange | Heght | mea | avsn | mato Name start | stop | Pos | T | or [nemange| Hegnt | aea | mws | matio Name Start | Stop | Pos | ®L | Cur |ReMange| Heght | ren | Ao | Rato
Param2 45 62 50 10 388447 366376 426021 0.22 Param1 2% 53 40 W 128638 191612 4250.14 094 Paraml 65 87 76 10 978716 104473 424163 058
e —
Paramg 155 220 191 10 @ 88104 169492 133349 10000 ||Peramd 123 23 16 10 @ 10027.9 203278 146317 10000 ({parama M9 20 185 10 @ 9009.55 181448 13529  100.00

Europium A39-G10 FICT - Feces A/chicken/Korea/KNUSWR09/2009(HIN2)

4 dpi
#NC 1 TL cL #NC 2 TL cL H#NC 3 TL cL

Nome stant [ stop | Pos | WL | ov [memange| Hegnt | e | mosn | mato Nome | stet | stop | Pos | W | ar |Remange| Height | Awa | seeH | mato Name stat | Stop | Pos | WL | e [Remange| Heght | ae | s | Ratio

Param1 46 80 55 10 66.6455 131159 579201 0.5 Paraml 46 80 55 10 359004 342333 5914.61 012 Paraml 59 7 70 10 216.762 1225.95 4796.82 058
Paramd 137 22 184 10 @ 848446 174339 153175 10000 |||Paramé. BT M 188 0@ 136899 274116 206217 100.00 ([Param3 6 21 197 1 @ 106719 211327 163282 100.00
#1 TL o #2 L (o} #3 L c

wame | st [ st | ros | W | Or |Reonge| negn | e | Av | nas Name | ston | siop | P | o | Or | reonge| tegnc | e | Auen | Rato wame | son [ sip | pos | W | o [nemange| neone | ae | mowt | fao

param1 2 99 3 W 604213 1223.. 66260 39421 fl/Paraml 4% 91 57 10 364.863 6305.27 570865 3.00 Paraml 48 9% 60 10 260239 181736 482167 0.21
Param? 19 215 182 10 @ 155977 310277 210217 100.00 (| Paramé 40 215 187 10 @ 9686.68 204027 15804.1 10000 || Param2 16 218 190 10 @ 433257 848634 969454 100.00

Europium A39-G10 FICT - Feces 6 dpi A/chicken/Korea/ KNUSWR09/2009(HIN2)

#NC 1 TL cL #NC 2 TL cL

i‘li i TL CL

Name stant [ stop | pos | WL | or |Remange| meont | e | awe | mato Name: Start | Stop | Pos | Tl | r |Refange| Heght | wea | AbsH | PRatio name | st [ swp | os | W | or [nefange| wegm | e | amw | mato
Paraml % 9 T W 37.0034 629.416 354071 028 ||Paraml 6 97 77 10 44.4473 758899 367061 026 |[Param2 55 15 6 10 833075 3186.85 370198 197
Param 1S 27 198 10 @ 119535 224745 166233 10000 ||Parama W5 27 198 10 @ 143423 290760 186668 10000 ||Paramd. 150 26 193 10 @ 799973 162027 12327 10000

#1 TL cL #2 T cL #3 T cL
Name Stre | Stop | Pos [ T | o [refRange| Height | area | abe | et Name sun | Stop | Pos | Wi | or |meffange| neight | Area | abs | Rato = Start | Stop | Pos | . | Cr |Refange| Heght | Area | bsh | PRatio
Param1 om0 565438 1155.. 624441 46642 || Paraml 2 75 68 10 113388 202792 452171 0.81 Param2 0 95 52 10 8525.69 150300 134508 125.12
Paraimd 124 20 177 10 @ 118982 247720 16828 100.00 || Param2 123 230 196 10 @ 123969 223897 174735 10000 ||param3 00 25 198 10 @ 598476 120126 11371.8 100,00
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Europium A45-D5 FICT - Feces

A/chicken/Korea/KNUSWR09/2009(HIN2)

#NC 1 TL cL #NC 2 cL iii i TL cL

Name | Stat | Stop | Pos | Bl | Qr |ReMange| Heght | Area | AbsH | Ratio Neme | start [ stop | pos | Bb | Cr [Remange| Heght [ aes | s | Reto Name start | Stop | Pos | . | c [Reange| Meight | wea | mos | mato
Param1 7 83 4 10 916.043 160826 5734.14 297 37 895.729 148347 579517 271 ||Param1 37 83 54 10 716193 126392 5044.69 220
Param3 13 20 15 10 @ 267342 541923 316672 10000 13 271157 547146 32017 10000 ||Param3 m 20 175 10 @ 277264 515377 32417.7 10000

5 ; ﬁ ‘ ﬁ - y

Name start | Stop | Pos | WL | ar [meange| Heght | aea | absH | Ratio Name. | start | stop | Pos | T | Qr |Remange| Heght | Ares | AvsH | matio Name | stat | stop | pos | ™ | ar |memange| meght | aea | abst | Rato
Paraml 37 83 54 10 111955 210568 5752.74 348 37 497.008 950578 4757.82 301 Paraml 37 83 54 10 638,507 122555 484555 253
Param3 n3 20 15 10 @ 292032 604752 340974 100.00 n3 157186 315750 202782 10000 ||Param3 13 20 175 10 @ 230282 485254 274042 100.00

Europium A45-D5 FICT - Feces

A/chicken/Korea/KNUSWR09/2009(HON2)

#NC 1 TL cL #NC 2 cL #NC 3 TL cL

Name. start | Stop | Pos | oL | Qr [Remange| Heght | aea | AbsH | Ratio | start | Stop | Pos | Wi | Qr |Reange| Heght | Aea | Abst | Rato Name | start | stop | Pos | ®L | ar |Remange| Heght | wes | absH | Ratio
Param1 2 %9 39 10 378831 5418 523867 109 2 93.2974 493594 5149.47 009 Param1 2 09 3 10 339361 5267.07 506604 149

EER, R —_—

Param2 m9 25 182 10 24711 498359 302897 100.00 19 269316 534929 328969 100.00 || param2 9 215 182 10 @ 181475 352939 233925 10000

#1 L cL #2 cL #3 L cL

Name stat | Stop | Pos | WL | Qr |Reange| Heght | Area | AbsH | Ratio stot | stop | pos | oL | ar |Refange| Height | e | absi | Rato Name | stort [ stop | Pos | Wt | cr |Remange| eght | wes | s | ot
Paraml %6 713 49 10 69350.4 2104.. 748895 109453 48 269.868 39626 418684 106 | Param1 0 125 4 10 3355 637889 96435 1167
Param2 101 235 189 10 @ 9607.21 192262 151272 100.00 1 182705 372087 223036 10000 [ Param2 135 235 188 10 @ 253269 546659 313474 100.00

Europium A45-D5 FICT - Feces

A/chicken/Korea/KNUSWR09/2009(HIN2)

#NC 1 TL cL #NC 2 cL L cL
Name | stan | stop | pos | . | ctr [Remange| Height | area | absH | Ratio Nome start [ stop | Pos | ®L | ar [Reange| egnt | ares | AbsH | matio Name [ stat [ stop [ pos | o | cr [nemange| Hegnt | Aea | absH | Ratio
Param1 0 132 48 10 740.106 136205 4795.34 3.44 0 571435 108741 481541 355 Param1 @ 15 @ 10 759.193 132282 519765 342
RS — -
Param3 151 219 193 10 @ 196275 396288 239722 100.00 151 153294 306291 197075 10000 | |param3 133 224 183 10 @ 19296.6 386498 24119.5 100.00
TL cL cL #3 TL cL
Name stat | Stop | Pos | ™l | ar [Remange| Heght | Aea | AbsH | Ratio Name | start | stop | pos | i RefRange | Heght | wea | b | Rato Name | start | stop | pos | W | cr [RefRange| Height | aea | aos | Ratio
Param1 0 132 48 10 639068 1581.. 698986 67587 17 172927 308306 676865 7.61 Param1 0 132 48 10 595015 1236.. 641059 86655
Param3 151 219 193 10 @ 11747.4 233932 173426 100.00 124 220 19420.7 405035 24464.1 10000 | |Param3 181 219 193 10 @ 7168.38 142668 121285 10000

Fig.S14. Raw data of Europium A45-D5-FICT and Europium A39-G10 FICT using clinical

specimens from SPF

chickens

different day post-infection with

A/chicken/Korea/ KNUSWR09/2009(H9N2) strain. (A) Cloacal swabs, (B) feces samples. TL/CL is

underlined with red color.



A A/Chicken/Korea/LPM429/2016 (HIN2)
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B A/Chicken/Korea/LPM429/2016 (HON2)
Europium A45-D5 FICT - Feces Europium A39-G10 FICT - Feces
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Fig.S15. RDT with clinical specimens from SPF chickens at different day post-infection with
A/Chicken/Korea/LPM429/2016(H9N2) strain. (A) Cloacal swabs, (B) feces samples. TL, test line
of influenza A HON2; CL, control line
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A A/chicken/Korea/KNUSWR09/2009(HIN2)
Europium A45-D5 FICT - Cloacal 2 dpi Europium A39-G10 FICT - Cloacal

4 dpi Europium A39-G10 FICT - Cloacal

Europium A45-D5 FICT - Cloacal

6 dpi

w
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B A/chicken/Korea/KNUSWR09/2009(HON2)
Europium A45-D5 FICT - Feces Europium A39-G10 FICT - Feces
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6 dpi

Fig.S16. RDT with clinical specimens from SPF chickens at different day post-infection with
Alchicken/Korea/KNUSWR09/2009(HI9N2) strain. (A) Cloacal swabs, (B) feces samples. TL, test
line of influenza A HON2; CL, control line
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HON2 80 HAU/mL

HON2 160 HAU/mL
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14 days

21 days

Fig.S17. Duration of FICT

HON2 0 HAU/mL

HON2 40 HAU/mL HON2 80 HAU/mL HON2 160 HAU/mL

in dry condition. Two-fold serially diluted spiked-H9N2

(A/chicken/Korea/ KNUSWR09/2009(HI9N2)) virus in chicken feces was tested using 0-, 7-, 14-, 21-

day-old conjugates. *, P < 0.05; **, P < 0.01; ***, P < 0.001.
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