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Uchuusuuep LLIKULNr ALNREUSP ML

[Edwh  wpnhwwunipyniup:  fungbph wdphljuu  dwunmwiunp  (lvld)

yhpnwwiht htidnnwahy hhdwunnigniu £, npu nintlgynd £ pwpdp dwhwgnipjwdp
(Unwn 100%) huswbu puwnwuh fungbiph (Sus scrofa domesticus), wjuytiul GYpwuhwywu

qwjph fungtinh dnwn: <hdwunniyejwu  hwpnighsp fungbiph w$phyjwu dwuwmwfunp
dhpnwu £ (wldJd) (Asfarviridae punwuhp): Wu fungnp, unyinghinnwjuqduwnply,
GpYygnew FUIS yhpnw k, nph hwdwp puwlwu gunbdwpwu Gu hwunhuwund UbphYwih
puhy Jwjph fungbpp (Phacochoerus africanus W Potamochoerus porcus), huswybtiu uwl
Ornithodoros moubata wnbuwlyh wgbipp, npnug dnun Jupwlu pupwund b wnwug
wbuwubh  whunwugwuubph: uUdd-u wnwoht  wugqwd  hwjnuwpbpyt] £ 1921
pqwlwuht  LEuhwnd U Jdhush  1950-wywu  pywlwuubpp Funbdhy L otnbg
Upblwnwp&whu Ubphlwih d6d dwunid, huy hbunwagqujnd nwpwdybi b Sypwupwljwu
wmwpwdwypswunwd: 2007 pYwlwupt hhjwunnygjwu pnulynwdubp Gu wpdwuwagpyb)
uwl <wywunwund: fuldd-h hnfuwugdwu hhduwlwu ninpubpu BU Jupwlyws
ytunwupubiph Ywd upwug YGuuwhbinnijubiph nt wpunwquwnnlyubph hGn nipnuyp
othnudp, huswbu uwl wuninnwyh thnjuwugnwdp  Jupwydwsd Yeph, fungh dup,
wpwuuwynpuwihtu dhongubiph W wy wnwpywubtiph dhongny: fuldd-p pwywlwuhu
nhdwgynitu £ opswlw dhowdwiph wmwppbin gnpdnuubtiph uywwdwdp, husu wybih L
ndywpwgunid npw Ytipwhulynwip (Alotaibi et al., 2024):

Pwgh Ytunwuhutiph  wnnnonpjwu ypw  pnnwd  wagnbtignieintupg, fungbipp
wdphywu dwunwfunp Yupnn b nipg hGunliwtupubin niubuw] funquipnidnipywt U fungh
duwdptipph hwdwstuwphwihu wnlnph ypw' uywnuwipp nuwnuwiny hwdwotuwphwhu
wwpbuw hu wuywmwugnipywu hwdwp: YGunwupubiph wnnngnyeiwu hwdwotuwphwihu
Yuaqdwybpwnuyejwu (WOAH) wwjubpny’ 2022 pwlwuph hniujwphg dhush 2024
pJuwlywuh ognuwnnup fluUdd-ny Jupwlyyb) tu wybh pwu 704,000 fungbp W 21,600
Jujph fungbip 61 tpypubipnwd, hugsh htunbwupny nsuswgybip £ onipe 1.7 dhihnu Yunwup
(ASF  Situation Report 57, WOAH): Quuwjwd wwuuwdjulubp wlwd pumnbuuhy
hGunwgnuinigniuubpht’ ufuws  1960-wwu  pYwlwuubphg, UJhus  opu  nplk
wwwnywuwnwunie sh hwunwwnyb) uldd-h nbid oqunwagnpddwu hwdwp: Pwgqdwrhy
wwwnywuwnmwuniebph phluwsdniubp’ ubtipwnju ytunwup pnywgywsd,
Gupwdhwynpwihu, Fufe-hhdugws U Jhpnw-yahumnpught wwnywuwmwuynyestin, sGu
wwwhnyb| hhjwunnipjwu nbd fhwpdbp hdniwwht wwonwwunigynu (Urbano et al.,
2022): <wydh wnubiny twl wpryniuwybn pniddwt dhongubiph pwgwlwynigjniun,
FuUdd-h Yuuuwpgbinwu nu Jbpwhuynwip hpwwnww Bpwuwlnieintu niubu: Upu
hwdwwnbpunnud wnwudtwlhh Yuplinpnipintu | unwund USphlyjwu twpwdwopswuhg
nnipu Yyhpnwh Gplupwdwdybn ywhwwudwup dwwuwnnn Eyninghwlwt gnpdnuutiph
pwgwhwjwnnwip, husp Yuwpnn £ Lwwbu wywuwnbp ng dhwyu Jhpnwh  EYyninghwih
wwpqwpwudwup,  wylk  Ywufuwpgbilhs  dhongwnnwiubph  hunwybgdwutu  no
wpryniwwybinnywi pup&pwgdwun:



Uhts opu GYypwuhwih wmwpwdpnd sh hwjmuwptipybp npul opquuhqd, npp
Yhwunhuwuwp RUdd-h  Eynnghwlwu onbdwpwu  ud  ginfuwugnn  Jbyunnp
pwgwwpbint hwdwp yhpnwh Yugns wwhwwundp ngjup tnwpwdwopswunid: (eGl
npng2 nwunduwuhpnipniuutip Gupwnpnid Gu, np luUdd-p Ywpnn § gnjunll) tnwppbn
hnnywdnwmwuhubiph opqwuhgdnd, uwywyu Yyhpnwh wwhwywudwu dGuwuhgdubpp
nbnlu nunwuwuhpdwt thnynwd Gu (Olesen et al., 2018; Herm et al., 2019; Yoon et al.,
2021; Vasi¢ et al., 2024):

Uju hbnwgnunnisjwu 2pewtiwynid pungpwhwd opbiph fufunitugubiph punpniggniup’
npwtiu fwldd-h EYyninghwlwu funp, wwjdwuwynpywsd L vwulhund  unwgywsd
nyywiubipny: Uwutwynpuwbu' 2020 pwlwupht Matsuyama-h phdp hwnuwpbpby b
unp yhpnw' Abalone asfa-like hpnwup (AbALV), npp Jwpwynud & Haliotis diversicolor
onjwihtu quuwnpnuwnnubpht b wnwowgunwd wdhnnpnbhw (Matsuyama et al., 2020):
Lhwnmwaquw hbGwwagnunnieniuutiph wpryniupnud wwpqybp 5, np AbALV-h L tuUdd-h
gbiundubipp dhole dhohu wdhUwpepywhu Unyuwlwunypwu gqnhyqwjhu
hwpwpbipwygnieniup 33.97% L, W np AbALV-p Ywpnn b |huby Asfarviridae puunwuhph
Gnypnpn  UBpYwjwgnighsp  (Matsuyama et al.,, 2023): 2022 pqwywuhu dbp
(wpnpwwnnphwnd gnyg £ wpdbp uUdd-h Gplupwwb (60-75 op) wwhwwudwu
niuwynipiniup Xeropicta derbentina gudwpwhtu fufuntugtbinnud (Hakobyan et al., 2022):
Pwgh wyn, Hannat-h W Zhao-h |wpnpwwnphwubiph Ynnihg 2023 pJwlwupu
Ywwwpyws fuldd hndning gtiubph $pingbivmphlulwu ybipnwnigjwu wprnniupnd
hwjnuwpbnytbp £ Jhpnwwht hwonpnwlwunigyniuubn - Elysia marginata  dnywijhu
qwuwnpnwnnh gbundnud: Uu  wpryntupubipp yywnd  Bu gbiubiph  hnphgnuwlywu
thnfuwugdwtu dwupt, npp whpng W Jhpnwh dhole thnfuwgnbgnygwt nwpwdywsd
dbjuwuhgd £ U Ywpnn § nbp fuwnw uldd-h fyngnighugh W nmwpwddwu dbg:

Lhwnwgnnnpjwt twywwnwlu ne fjutinhpubpp: Wu wouwnwuph bwywunwyu §
Gnbl pwgwhwjnb] pwngpwhwd ontiph  qwuwpnwnnubiph  (nhw Mollusca) hup
inbuwlubiph ntipp npwbtu - htiwpwynp - Eyninghwlwu funpg - tungliph - wphlyjwu
dwuwnwfuinh Yhpnwh (Armenia 08 gwnwd) EYninghwynid:

Lwwiwyh hpwlwuwgdwu hwdwp wnwownpyb) Gu hGunlyw| fuunhputipp.

1. Npngbkp uUdd-h wwhwywudwu dwdytinubpp pwngpwhwd opbph 9 wbuwlyp
fufuntugubinh  (Melanoides  tuberculata, Physa fontinalis, Tarebia granifera,
Planorbarius corneus, Asolene spixii, Pomacea bridgesii, Anentome helena, Brotia
herculea white, Faunus ater) opquuhquubpnd U npwug wpunwpnpuupnd
nwnpnLeintu nwnpdubiny huswbu upwyhs dwutuhlyubiph, wjuwbu £ yhpnwiwhu
gbiundh wwwbkuubph hwynmuwpbpdwun:

2. Nunuuwupptp  hwUdd-h gbiubph wpwuuyphwghnu wywhynypniup
quuwnpnwnnubph pnnp hbnwgnunywd  inbuwlubpnd® wwpgbine Jhpnuwghu
gbiuph wywnhynipintup ywhwwubine Upwug huwpwynpnigniuutipp:

3. SGuwhwwb] opuwyhtu  dhowywypnud fuldd-h  Jupwytithnigintup  fufuntugubinp
wnyunijwu wwdwuubipnid:



Ghunwlwu unpnypp: Unwoht wuqwd nwnwiuwuphpyb) § pwngpwhwd opbkiph
quuwnpnwnnubiph jwju wnbuwywunt huwpwynp nbpp flungbph whphYwt Jwuwmwfunp
yhpnwh EYninghwynid: Nwnwduwuppnugyut wpnyntupubipp gnyg Gu wwhu, np npn?
quuwnpnwnnutiph  opqwuphqiubpnud  fuldd-h  Jupwlyhs dwutplubipp Yupnn Gu
wwhwwuyt| dhusl 10 swpwpe: Pwgh wyn, dh 2wpp wbuwlubph' ubpwnjw| Melanoides
tuberculata, Tarebia granifera, Pomacea bridgesii, Physa fontinalis U Planorbarius
corneus, Unwin wpdwuwagpyb £ yhpnwuwihu gbutiph winpwuuyphwghntu wynhynip)niu,
husp Jyuwynud £ win  opgqwuhquiubpnd  Jhpnwh  Yhuuwpwuwywou  wynhynipjwu
wwhwwudwu Yupnnnigjwu dwuht: <Gunwgnunnueniup uwlb pugwhwnb) £, np npng
Jwpwlyywsd quuinpnunnubip niuwly Gu luUdd-u wpunwqunb opwihtu dhowdwp, husp
(htpe  dinwhngnigniuubip b wnwewgund pwngpwhwd optiph Eynhwdwywnpgbpnud
yhpnp thnfuwugdwu nhuwdhlywh W wwwpwddwu huwpwynp ninpubiph yGpwpbpjw:

Ghunwlyppwnwlwu vpwuwlnipyniup: Usjuwwnmwupp qquih ubipnpnd £ lungbiph
wphljwu  dwuwwfuwnh dhpnwh  (uUdd) tyninghwih  Ybipwpbipuwg ghntijhputiph
pUnwjudwu gnpdnwd: Wu huwpwynpnyenit £ tnwhu wnwyb) funpnygywidp hwulwwne
Jhpnwh wwhwywudwu b tnwpwddwy huwpwynp Eyninghwwiu ninphubpp® npwuny huy
uwwuwnbny hhjwunnipjwu Ywujuwpgbdwu b yGpwhuydwtu nwgdwywpniginiutubph
Ywwnwnpbiuwgnpddwup: Upryniupubipp Ywpnn Gu Yhpwnwlwu wpdtip niubuw] huswbu
ytunwuphubiph wnnnonejwWu  Wwhwwudwu, wjuwybu L YEuuwwuunwugnigyuu W
ulunwihtu wuynwugnieuwy wwywhndwu hwdwwnbpuwnnud:

Uwnbuwlununiejwu thnpdwpuunipyniup: Uotluwwinwiuph wpnyniupubipp
ubplwjwgyb) b gbynigyt Gu 12-pn Cwpwdwplbtijwu Gypnywlwt Pdniiwpwunywu
nwpngnwd  (SEEIS2023, tunpwpehw), huswybu uwb <& UL dniaynywihu
YGuuwpwunigywu  huunmhwnunh  ghunwlwu  funphpnh  Uhuwnbpnd - 2023-2025
pywlwuubtippu:

Lpwwnwpwyyjuwsds ghnwlw wfuwnmwupubpp: Unbuwfunuwlwi wefuwnwuph
ptdwiny hpwwmwpwyyt) £ 6 ghurnwlywu hnnywd:

Uwnbtwhununipjwt dwywip b unnigwsdpp: Ufuwwnmwupp pwpunpywsd £ 104
Eoh Upw, ubpwnnud £ 4 wynwiwy, 21 ufunp: Unbuwfununyggniup punyugwsd § hbunlyw)
pwdhuubiphg' «Lbpwdnipiniu»,  «GFpwlwu  wluwplyr, «Unebp U dGennubpy,
«Upryntupubip b putwpynw», «Udthnihnw», «Bgpuljugnieniuubps W «Fpuluiuntgjwu
guulp»: Fpwlwunyejwu gwulyp ubipwnnd £ wugbpbu Ggyny 170 wnpjnip:

L3Nkfe6N b4 UbNILEN
Lwngpwhwi fufunitugubip: Swuwnpnwnnubiph whuwlubpu puwnpyb) 5U* hhduybing
Lwjwuwnwund npwtug wnluwjnipwu Ypw, b &bnp Gu pbpdbp YEunwuwpwuwlwu
fuwuniehg: Cunpywd 9 quuinpnwnnutiph wbuwyutiphg jnipwpwuginipp wbinwiynpytip b
5



wnwudhu wyjwphnwnd: fufuntugubpp wwhyb| Gu 12-dwdjw |pwwdnpnigjwu W 12-
dJwdjw  Jdpnipjwl  wwdwuubpnd®  puwlwu  gbpbywihu W ghobpwihu - ghyleph
dnnbwynpdwdp:  Uydwphndubpp wbnuyuwydtp Gu 23+2°C gbpdwuwnhéwuny
Ywpqwynpynn ubtjwynd® wywhnytint quwunpnwnnutiph $hghninghwwbiu owwnhdwy
dhowdwypp, npp dhlunyu dwdwuwy hwdwpynd £ ng [hndhtu pwpbtiuwywuwn Jhpnwh
ybpwpunwnpdwu  hwdwp: $npdh  pupwgpnd  quuinpnwnnubph  wpunwpnpwupp
(Ununwynpwwtiu 0.1 q) hwjwpyb| £ owpwpwlwy, ghunmphdngyt| £ 2000 wywn/pnuyt
wpwgnhiejwdp, U unwgywsd tundwdpp wwhyb)  -30°C gpdwuwnhwund hbnwaguw
thnpdwpynuiubiph hwdwp: Swpwpwlwu udnpwnndp UGpwnb] £ uwle jnipupwtgnip
wlqwphnwhg 10 4} oph hwdwpnid® hbunwgw thnpdwpydwu bwywnwyny:

dhpntu: Pninp thnpdtipnd Yhpwnyb) £ fungbiph wdphywt dwunwfunh yhpnwh
Armenia 08 9inwdp: Yhpniut wnweht wuqwd daynuwgyti | 2007 pwlwupu’ uldd-
ny Jwpwlyywsd fungh thwdwnhg: Hdwpwlydwu hwdwp ogunwagnpdywsd Jhpnwh
swithwpwdhup tink £ 3 1g HADUso/d[:

dhpniwuh hu$blghnu dwuthyubph npnznd: <Gnwgnungnn pninp udnubpnud
FuUdd-h hudblghnu dwuuhlyubph wnlwnieiniup quwhwwnyb) § hGdwnunppghnt
dbipnnny, wpryniwpubpt wpmwhwjunyb) 5o nputiu logie HADse/U| (Enjuanes, 1976):

lungbph wpybnywp dwypn$wgbph Ynywnipw: Ynyinnipuih unwgdwt hwdwp
Gpbip wduwlwu fungbipp Gupwnyyb) Gu EYpwuwghwh, nphg htwnn htinwgyb) Gu upwug
prpbpp’ widbngup  dwypndwabph wugwwndwt  uwwwnwyny: Unwgwd poswihu
Yniwnipwubinu oguwgnpdytip Gu luldd-h hudblghnu wlywnpynigyuu hwumwndwu
uywwwyny: Uwypndbwabph Jupwynwip Yuwwnpytp b oldd-nd  Juwpwlhdwsd
quuwnpnunnubph Ynwuphg unwgywsd udnubpny’ uwiwwbu ywwnpwundwsd 1x10
THADUso/d| [nquiphpdwlwu unupwgnuiutipny:

dhpnuuwght gbundp wwwébkuubph npnanud: Nwinwduwuppywd  udnipubiphg
fuldd-h unlybhuwepedh wuswmnniu hpwwuwgyb) £ HiGene™ Viral RNA/DNA Prep
(BIOFACT)  Undtipghnt  hwdwpwdnih  dhongny'  wpwwnpnnh  ninbgnyghu
hwdwwwunwuluwu: Unwgwsd ML/ TYule udnpubpp Bupwplyyb) Gu hwlywnwpa
wpwuuyphwghwih' Yhpwnbiing FIREScript® RT ¢DNA Synthesis Kit (Solis BioDyne)
hwwpwdniu: Ldnwubipnud luldd-h gbundh wwwbbuubph pwuwlwywu npnadwu
hwdwnp Yhpwnytii £ hd-pMTM+ (Bio-Rad CFX 96 Real-Time PCR system device):
bundwihu wwwdkuubph pwuwyp hwodwplyl) £ unwunwpn Ynph hhdwu Jpuw’
yhpnwh htidwnunppghntu whwpbpp (Jupwyhs dwuthlutipp pwuwly) hwdbdwnbing
unwgywsd Cq wpdtipubiph htwn: fuldd-h Jun (6 qbit), wdphywbuwm (6 gbu) W ny (7
gbit)  wpwwhwjnynn  gliubiph  wpwuulyphwghnt  wypndhiubph  hwdbidwwnniyeniup
fungtiph wbnywp dwypndwabiph b quuwnpnunnutiph  hyjnwugwsdpubipnd unyuwbu
hpwlywuwgyb) § hd-pNMTcN dbpnnupwuntejwdp:



in vitro

SPSS 17.0
(SPSS Inc., Chicago, IL, USA)
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(HADU):
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granifera, Melanoides tuberculata  Physa fontinalis
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, (Cackett et al., 2020; Zheng et al., 2022; Xue et

al., 2022)
7-
(F778R), (G1211R), Il (P1192R),
(NP868R), dUTPase (E165R), (F1055L)
Melanoides
tuberculata Pomacea bridgesii (. 7A-F). Tarebia granifera-
-6 4- F778R( . 7B), G1211R

(. 7A), P1192R ( . 7C) NP868R ( . 7F): Physa fontinalis-
G1211R( . 7A), F778R( . 7B), E165R ( . 7E): -
Planorbarius corneus-
P1192R ( . 7C) NP868R ( . 7F) Asolene spixii-
F1055L
Anentome helena, Faunus ater Brotia Herculea
( . 7A-F)
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A G1211R/DNA-directed DNA polymerase B F778R/ribonuclease reductase
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A EP1242L/RNA polymerase subunit 2 B AB59L/RNA Helicase
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A C962R/DNA primase
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9- -7

(C962R), CD2v (EP402R), SF2

(QP509L), p72 (B646L), sliding clamp (E301R), SF2
(Q706L) / - 1 (R298L):
(- 6- )

- Melanoides tuberculata-
C962R ( . 9A), EP402R ( . 9B), E301R ( . 9E), QP509L ( . 9C), Q706L ( . 9F),

R298L ( . 9G): Pomacea bridgesii- 5 "EP402R ( . 9B), E301R
(. 9E), QP509L ( .9C), Q706L ( .9F) R298L ( . 9G): Physa fontinalis-
6 " C962R (. 9A), EP402R ( .9B), B646L ( . 9D),
QP509L ( . 9C), E301R ( . 9E), Q706L ( . 9F) - Tarebia
granifera- 5 ' C962R ( . 9A), E301R ( . 9E),
QP509L ( . 9C), Q706L ( . 9F), R298L ( . 9G): Planorbarius corneus-
(7 6 )

C962R ( . 9A), EP402R ( . 9B), E301R ( . 9E), QP509L ( . 9C), Q706L ( . 9F),
R298L ( . 9G): ! -
Asolene spixii, Faunus ater, Anentome Helena Brotia herculean

- ( . 9A-G):

10. - 5

( <0.01)
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wywhynientu,  hwunhuwund 6o Jhpnwh  Gplupwnmb ywhwywiudwtu - wnwyb)
uywuwnwynp dhowywn: Unwhuph wnbuwlubpu Gu Pomacea bridgesii, Melanoides
tuberculata, Tarebia granifera W Physa fontinalis, npnugnud nwinuwuwuhpywsd uddy
jwn, wdphjwibun UL np qbubpp Jd6d dwup gnigupbipb) £ wpwuuyphwghnu
wywhynpyniu: Ujnw Ynndhg, wjuwhuph wbuwlubph nGupnwd, huswhupp Gu Anentome
helena-u, Faunus ater-n W Brotia herculea white-n, niunifuwuhpywd npuk luUdd gbup
wpwuuyphwghnt  wynpynieniu sh ujundb, W wn wbuwlubph  dwpdhuubipnd
yhpnup Gplupwnle ywhwwunwd sh wpdwuwagnpybi:

Cwlwuwlwu wpnyntupubip Gu gpwugyb) Planorbarius corneus-h W Asolene spixii-h
nbwpnud: Uwuuwdnpwwbu, Planorbarius corneus-h Unun lulldd qtiutiph Ytuhg wytijhu
wywhy thu, vwlwiu dhpnwp Gpluwpwdwdlybinm wywhwwund sh nhwnygb: Uhusntin
Asolene spixii-h Unwin yhpnwuh wwhwwunwp bint) 5 hwdbdwnwpwp Gplupwnly, uwluiu
nnwuwuhpywsd 19 gliutiphg 11-p sh gnigwpbipb] ipwuuyphwghnu wynhyniegncu:

Wu wwnppblip wpryniupubipt pungdnud Gu quuwnpnwnnutiph dnin lulldd-inbp
thnfuwgnbgnieniuutiph wbuwy-uwbghdhy nhuwdhywu b Gupwnpnd, np Jupwyh Gipp
hwywuwpwnp Ywhudws £ huswbu Jphpnwwpt, wjuwbu | whpne gnpdnuubtiphg:
SGwuwmpnwnnubph  npn2  wbuwlubp,  pun Gpunyphtu,  nbu puwlwu
nhdwnpnnuwywunynu luldd Jupwyh ulwwndwdp Ywd nmuwly o wpwagnpbu
Ytipwgutiy  yhpnwp bwiupwt - dhpnwwihu - gliubiph - Epuwpbiuhwih - ulhgpep: Wu
wmwppbipnigniuubpp Ywpnn  Gu plutip  quuwmpnwnnubph - $hghninghwlwu  Yud
Jwppwpwlwlwu  wnwudwhwunyniygniuutiphg,  puswbiv,  opptwl,  uudwu
wpwagntpntup, wpunwquundwt dubipp Ywd punhwuni $hghyuwlywu ypdwlyp, npnughg
Jnipwipwuginipp Yupnn £ wanb yhpnwh ywhwywudwu niuwynipjwu ypw: Uh awpp w)|
gnpdnuubp, win pYnd’ hdniwiht wwwnwufuwup Ywd  fufuniugubph’  npnawyh
hjntuwdputipnd yhpnwip dbyniwgubine nlwynigyniup, unyuwbiu Yupnn Gu waqnb)
yhpniuh hGwn wyu nbuwlubph thnfuwgnbignyewt ypw:

Nwnwduwuppywsd pwngpwhwd opbiph fufuntugutiph dnwn luldd Gplupwnl
gnwulindp Ywpnn b wwjdwuwdnpywd |hub) Gpynt gnpdnuny: Lwu® quuwmpnwnnubpp
wpwwnpnd GU npnawyh Unye, npp bwywuwnnwd £ dhpnwuh Yundwgdwup, U yhpnwt
wybh nwunwn £ wuhbuwunwd: Uwlwju dGp uwfunpn thnpdwpynudubipp gnyg Gu wnyby,
np fufuntugubiph hndngbuhqugywd udnipubipp sbGu dtdwgund yhpnwh Yugniunyentup
shpwwwpwywsd ndwiutip): Gpypnpn b wnwybp hwjwuwlywu Juplwdu wju £, np
yhpnwup yGpwpuwnpynud § quumnpnwnnutiph opquuhqdnud: Kwnly § gt np thnpabph
pupwgpnd 9pwyhu dhowywipp unyuu bp huswbu thnpdwpwpulwt, wjuwbiu b unnwghs
fudptiph  hwdwp'  pwgwnbiny  wy  Yeunwuh  opqwuhguubph  wnlwjniewu
wagnbgnipniup: 3Gl dbp wpryniupubipp dhwupwuwynpbu s6U hbppnd  wnweht
qupYwdp, wybih db& hwjwuwlwunipjwdp YYwind Gu Gplpnpnh oqunht® Gupwnpbind,
np npny quuwpnwnnubp Ywpnn Gu dwnw)bp npwbiv luUdd ybGpuwpunwnpnygjw
huwpwynp dhowwp:

Fuldd-h n gbiutipp, npnup Yuwwywsd Gu Jhpnwp Gplupwnbe wwhwwodwu W
wpwuuyphwghnt wywnhynigjwu htiv, wlynpdwgtb) Gu dhwjt wjiu quunpnwnnutipp
dnw, npnugnd Jhpnwp wywhwwudtb) £ <Gnbwpwnp Ywpnn Gup wunb, np yhpnwp
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utippwihwugdwu gnpdptpwagp nyjw| mbiuwlubpnd hwennnigjwdp b hpwlwuwgybi:
Pwgh wyn, 4-pn wpweyw Ytipgnwd, tpp unnighs opnud yhpnwiwhtu dwuthlubip sbhu
hwjinuwpbpynd, tuldd-ph duluwpnwyh swihnwdp gnyg £ wyb quunpnwnnubiph
dwpdunwd yppniuh ywhwwudwy niuwynipyniup:

Uwutwynpwwbiu, B646L qbup, npp Ynnwynpnd £ p72  Yuwwuhnwihu
uyhwnwynigp U dwutwlygnd £ ghunnwwqdwih  «yhpniwhu gnpdwpwuubipnid»
yhpnuuwihtu dwutuhlubph dlwynpdwu yGpstuwyw thnybiphu, bpuwptiuhw £ gnigupbint
dhwyu Physa fontinalis W Asolene spixii fufuntugutinh dnwn: Wu nhunwnpynuip Gupwnpnud
E, np npny quuwnpnwnnubpnud Jhpnwiwht dwuthlubph hwjwpdwt gnpdpupwgp
Yuwpnn b fuwpwpdbp deppuwlywu  thngbpnd nbnbu swwipgwd  gnpdnuubiph
wgnbigniegwdp, huwpwynp £ wpnpunhy nbyhlwghwih hGulwupny:

Npn2 yhpnwubp nlubu owunhdw) otipdwunhéwuwhu dhowlw)p, npp pny| § wiwhu
wybih wpryniuwybin yepwpunwnpgbip Pwundn sbpdwunpéwup Yupnn £ Juwub huswbu
yhpnwiwiht dwuthlutipp, wjuwbu 5| yhpnwh Jbpwpunwnpniygiwu hwdwp wuhpudtion
wbip pooh nGyhlwghntu wwwpwwnp: Uhusnbn swhwqwug gudp stipdwuwnhéwuubipp
Ywpnn  Gu nwunwnbgut]  Jhpnwh  nbyhlwghwh  hwdwp  wuhpwdbion
Unipwihnfuwuwnigjwt  gnpdpupwgubpp  (Jian et al., 2012): tungbph Jdwpdup
oipdwuwnhéwup 38-39°C Lk, npp owwhdw b luldd-h Ybpwpuwnpnipjwu hwdwn:
Wnnthwunbpg, dbp thnpdwpwpwywu wwjdwuubpnd quuwmpnwnnubiph wlyywphnwip
wwhyb k 22-24°C gbpdwuwnhwuntd, husp hwdwnynid £ $hghninghwwybu pupbuwwumn
dhowuwyp pwpbfuwnu opswtiutinh pwngpwhwd opbiph 2w fufuntugubinh wbuwyubiph
hwdwp: Wuwhuh gwdn obpdwunpwuwiht wwydwuubipp huwpwynp £, np wanb| Gu
fuldd-h Jopwpnwnpnigjwt wpryniuwydbunggjwu ypw: <Gnbwpwn, hGunwgnunwd
qwuwnpnwnnubiph dnwin npng gbubiph Lpuwypbupwih pwgwlwinieintup huwpwynp sk
dhwuowuwly Ybpwanpt) yhpnw-inbip wuhwdwnbintjhnigywup: Pugh wyn, stup Yupnn
(hnyht  pwgwnb] wju huwpwynpnigniup, np npn2  quunpnuynnubpnd  (ophuwy’
Melanoides tuberculata, Tarebia granifera, Pomacea bridgesii, Physa fontinalis) fuldd-n
Yupnn b wdwpwnti hp ntiyhwghnu ghyp:

Cunhwunip wndwdp, luUdd gliutiph ns [hwndtip wynhywgnidp nuunwdtwuhpyuwd
pwngpwhwd  optiph hup  fufjuntugubinph dnwn pungdnud L Jhpnw-inbip
thnfuwgnbgnigniuutiph pwpn punyep: Wu ny wjwunwywu wnbp opquuhgdubiph dnwn
fuUdd-h  Yuniungwtu W wpwuuyphwghnt  upgwynpdwtu  hhdpnid  puljud
dbjuwuhgdutipp  wwpquwpwubint  hwdwp  wuhpwdbon  Gu hGwwquw  hwdwihp
nwunwuwuhpniintuubp, npnup  Yubipwnbu gbiuwmphluywu dwpybpubph W whpne
hintuwiht - wwwwufuwuutpp  wybih  wiu gpowtwl:  Unwgywd  wpryniupubipp
GUupwnpnd Gu, np qwuwnpnwnnutipp Ywpnn Gu bwlwu nbp fuwnw| 2pswluw
dhowuwypnud fuldd-h tiplupwnle ywhwywudwu hwdwp: Wu ninnniygjudp [pugnighs
hbunwgnunnipniuutipp Yoqubt wwpqwpwub] yppnwp gnjunbdwt dbjuwuhgdutipp W
quwhwunb hwdwbwpwlwpwuwlwu htimbwupubtipp puwwt wwydwuubpnud:
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1. Cwwuwpbpyt] Gu  pwngpwhwd optiph  qwuwpnuwnnutiph  wbuwyubp, npnup
wwwhnynud Gu luldd-h tipluwpwnlbe wwhwwunwdp: Uwuuwynpwwbu, gnyg £ unpytb;
fuldd-h Gplwpwwmle wwhwwunwp Pomacea bridgesii, Tarebia granifera, Physa
fontinalis W Melanoides tuberculata fufuntugutiph opquuphqunud W Ynwupnwd huswbiu
yhpnwiwiht dwuuhubiph, wjuwbiu £ gGundh wwwébuutipnh wnbupny:

2. vldd-h Gplwpwnle wwhwwundp pwngpwhwd optiph npn2 quunpnwnnubpnud
wwjdwuwynpywd £ RuUdd  qbutiph  wpwuuyphwghntu  wywhynipjwdp:  pnid,
Ynwupnd b dwpdunwd lulddy-h Gplupwnb wwhwwundu wwwhnynn fufuntugubipp
(Melanoides tuberculata, Tarebia granifera, Pomacea bridgesii, Physa fontinalis,
Planorbarius corneus) uwl. gniguwpbpnud Gu Jhpnwuwihu gbubph  wpwuuyphwghnu
wywhynyeniu:  Fufunitugutipp, npnug nbwpnwd sh gpwugyt yhpnwh  Gplupuwnle
wwhwuwunwl, (Anentome helena, Faunus ater, Brotia herculea) stu gnigupbipnud

yhpnwjhu gbubiph wipwuuyphwghntu wynmhyneeniu:

3. hldd-p  wwhwywund £ hp  Jwpwlybhnygniup  opwhtu - dhowywjpnud
gquuwnpnwnnubiph wnyuwinigjwu nbwpnid:

Wu btgpwlwgnieniuutiph hphdwu Jpw Ywpnn Gup wubi, np pwngpwhwd ¢pbiph
qwuwnpnwnnutipp Ywpnn Gu hwunhuwuw| fungbph whphywu dwuwmwfuwnh yhpniup
wwhwwudwu hwdwp EYyninghwywu funp:
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NOrocAH APMUHE APMEHOBHA
NPECHOBOAHbIE EPKOXOHOMME MOJUTFOCKU KAK BO3MOMHAS
3KOJIOTUYECKAA HULLIA PACITIPOCTPAHEHUA BUPYCA AGPUKAHCKOI YYMBbI
CBUHEIA

PE3IOME

KnioyeBble cnoea: Bupyc adpukaHCKON 4ymbl CBUHENR, TpaHCMUCCMA BUpYCa,
3KOMNOTUYECKUE HULLIW, MPECHOBOAHBIE YIUTKW, SKCMPECCUA BUPYCHBIX FEHOB.

AdpurkaHckas dyma cauHel (AYC) — BupycHoe remopparuyeckoe saboneBaHue, KOTOpoe
BbI3bIBaET BbICOKYO cMepTHOCTb (noutn 100%) y fomaluHux cerHeit (Sus scrofa domesticus)
u aukux kabaHos EBpazuun. Bozbynutenem zabonesaHna ABnaeTca BUpYC appUKaHCKON Yymbl
cBUHel (cemelicTBo Asfarviridae), ecTecTBeHHbIMM pe3epByapaMi KOTOPOTO ABMANOTCA
ycTOWYMBbIE K BUpYCY OMKWe CBWHbM, obuTatolime B Adpuke (Hanpumep, Phacochoerus
africanus, Potamochoerus porcus), n sHgemudHble knewn Ornithodoros moubata.

Ha ceropHAwwHWiA aeHb B EBpasuniickom pervoHe He BbIABNEHO HW OHOTO OpraHnama,
KOTOPbIA MOT Obl CY}UTh SKONOTMYECKON HULLEN/pe3epByapom/NepeHOCYMKOM BUpyca. Tem
He meHee, Bupyc AYC B EBpasum coxpaHaeTcA W ero apean pacluupsaertcA. BoiasneHue
MPUYMH  YCTOWYMBOCTM U YCMELLIHOrO pacrnpocTpaHeHuA Bupyca 6e3  ecTecTBEHHbIX
pesepByapoB ABNAETCA BaxHelillell 3ajaveli COBpeMEHHOW BeTepUHAPHOW 3MU300TONOMUU.

Bblbop npecHoBofHbIX YNUTOK [UIA HALLEro uccnefoBaHuA Obin oOyCnoBneH pAfoM
Lpyrux nccneposanuii. B 2020 ropy komaHpa Malysambl obHapymna HoBbli BUpyc, Abalone
asfa-like Bupyc (AbALV), koTopblii nopamaeT mopckoro optoxoHororo monmntocka Haliotis
diversicolor. [lanbHelilLne sKkcnepuUMeHTbI Mokasanu, YTo CpefHAA nonapHasa MLEHTUYHOCTb
amMUHOKMCIOT Mexpay reHomamn AbALV w Bupyca AHC coctaBuna 33,97%, n y4to AbALVY
MOKeT BbITb BTOPbIM YNleHoM cemelicTBa Asfarviridae (Matsuyama et al., 2023). B 2022 ropy
B Hallleii nabopaTtopuu bbina NPoAEeMOHCTpHUpoBaHa cnocobHocTb Bupyca AYC coxpaHATbeA
B TeYeHWe pnuTenbHoro Bpemenn (60-75 pHeid) B opraHusme HasemHol ynutku Xeropicta
derbentina (Hakobyan et al., 2022). Kpome Toro, dmnoreHetnyeckoe wuccnefoBaHue
romMonornyHbix reHoB Bupyca AHC, npoeefieHHoe nabopatopusmu Hannat n Zhao (2023),
BbIABMUNO BMPYCHble MOCNESOBATENBHOCTU B FEHOME MOPCKOrO OpPIOXOHOTOro MONoCcKa
Elysia marginata. [Nony4YeHHble pe3ynbTaTtbl CBUAETENBCTBYIOT O TOM, 4TO FOPU3OHTANBHbIN
MepeHoC reHOB, PacnpoCTpPaHeHHbI MexaHU3M B3aMMOJEWCTBUA XO3AMHA U BUpYCa, MOMKeT
urpatb ornpefeneHHyIo poib B 9BONIOLUM W pacnpocTpaHeHnn Bupyca AHC.

Llenbto gaHHoi paboTbl 66110 BblABAEHWE ponu 9 BUAOB NMPECHOBOAHBIX BPHOXOHOMMX
monntockos (Faunus ater, Brotia herculea white, Pomacea bridgesii, Physa fontinalis,
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Tarebia granifera, Melanoides tuberculate, Anentome Helena, Planorbarius corneus,
Asolene spixii) (Tun Molluscae) B skonorun Bupyca acpukaHCKOW Yymbl CBUHel (LuTamm
Apmenuna 08) Kak noTeHUManbHOM 3KONOrNYECKOR HULLIN.

,D,J'IFI AOCTUMMEHWNA LieNn noctaBlieHbl chefytolne 3agaqn:

1. WsyunTb nepwop coxpaHenus Bupyca AHC y 9 BUAOB MpPecHOBOAHbLIX YNHUTOK,
aKLEHTUPYA BHUMaHWe Kak Ha WHPEKLMOHHbIe YacTULLbl, Tak W Ha KOMWUM reHoMa B
MX opraHuamax u cpekanuax.

2. M3yuynTb TpaHCKPUMLMOHHYIO akTUBHOCTL reHoB Bupyca AHC y Bcex uccnepyemblx
BWJIOB racTpornofoBs, 4Tobbl BbIABUTL UX CMOCOBHOCTL NOAAEPHKMNBATDL aKTUBHOCTD
BUPYCHbIX FeHOB.

3. OueHuTb MHEKUMOHHDI NoTeHuwan Bupyca AHC B BogHoli cpefie B MpUcyTCTBUM
racTpornofos.

Hamu BbiABNEHO, 4TO B NPUCYTCTBIU MPECHOBOLHbIX YIMTOK BUPYC B BOAE COXPaHAETCA
HaMHOro [oMblle, MO CPaBHEHUIO C aHaNOrMYHbIMU YCNIOBUAMM, HO 6€3 racTpornof, u
COXpaHAEeT CBOW WMHMEKLMOHHBIA noTeHuuan. Bupyc npoHukaeT B Teno ynutok u 6es
3ameTHoOW natonorum octaeTca B opraHusmax Melanoides tuberculata, Tarebia granifera,
Pomacea bridgesii, Physa fontinalis, Planorbarius corneus, Bnnote go 10 Hepenu nocne
3apaMmeHus.

Hamu nokasaHa TpaHCKpUMLMOHHaA aKTMBHOCTb BoNblUMHCTBA reHoB Bupyca AHC B
opraHuamax Tex YIWTOK, KOTopble obecneynBaloT MaKCMMaNbHO [NUTENbHbIE CPOKU
BbIXKMBaHWA BUpyca. |paHCKPUMUMOHHAA aKkTWBHOCTb reHoB Bupyca AYC He ABnaetcs
OJHOMOMEHTHbBIM MPOLECCOM, a NOCNefoBaTeNbHbIM: BHavale akTUBUPYIOTCA paHHUE reHbl,
3aTeM Mo3[HWe W NapannenbHO ¢ 3TUM MPOUCXOANT TPAHCKPUNLUA ambuBaneHTHbIX reHoB.
Hamu BbiABneHa akTuBaLWA Bcex Tpex rpynn reHos supyca AYC B opraHuamax YiauToK,
obecrneynBatoLLMX BbIXMBaHWe BUpYyca. B opraHname HEKOTOPbIX U3 BbllLieyKasaHHbIX yNUTOK
TpaHcKkpubupyeTca n nosfHuii red B646L, koTopblid ABNAACH KancuHbIM benkom, ABnAeTcA
MHOMKATOPOM 3aKNoUYMTENIbHOMO MpoLecca pernkaLMoHHoro uukna supyca A4HC.

Mocne nATWM Hepenb (B Oonee paHHWe CpokW M3 Bopbl 6e3 ynutok, Bupyc AYC He
crnocobeH BbI3BaTb MHEKLMIO) UHKYbaLMK B cpefie ¢ NpecHOBOAHbIMW ynuTkamn Melanoides
tuberculata, Tarebia granifera, Pomacea bridgesii, Physa fontinalis, Planorbarius corneus
BMPYC OKasblBaeTcA CMOCOOHBIM BbI3biBaTh MPOAYKTUBHYIO WHEKLMIO B NEPBUYHON
KyNbType anbBeONAPHbIX Makpoharos CBUHEN.

lMpoBeneHHble UCCNEAOBAHWA YKa3bIBAKOT Ha POJb PAAA MPECHOBOJHBIX MOMIFOCKOB
Kak pakTopoB BbiMBaHuA Bupyca AYC B oKpymatollell cpefie U WX BEPOATHYIO pofb B
KayecTBe 3KONOrMYECKOW HULLIW 1A BUpYCa.
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ARPINE POGHOSYAN

POTENTIAL ROLE OF FRESHWATER GASTROPODS AS AN ECOLOGICAL NICHE FOR
AFRICAN SWINE FEVER VIRUS

SUMMARY

Key words: African swine fever virus, virus transmission, ecological niches, freshwater
snails, viral gene expression.

African swine fever (ASF) is a viral hemorrhagic disease that causes high mortality
(almost 100%) in domestic pigs (Sus scrofa domesticus) and wild boars in Eurasia. The
causative agent of the disease is the African swine fever virus (family Asfarviridae), whose
natural reservoirs are wild boars, resistant to the virus and endemic ticks living in Africa
(e.g., Phacochoerus africanus, Potamochoerus porcus, and Ornithodoros moubata).

To date, no organism has been identified in the Eurasian region that could serve as an
ecological niche, reservoir, or vector for the virus. However, the ASFV persists in Eurasia,
and its range continues to expand. Identifying the mechanisms behind the virus's persistence
and spread without natural reservoirs is a key challenge in modern veterinary epizootiology.

The choice of freshwater snails for our study was motivated by findings from several
previous studies. In 2020, Matsuyama et al. discovered a novel virus, the Abalone asfa-like
virus (AbALV), which infects the marine gastropod Haliotis diversicolor. Further experiments
showed that the average pairwise amino acid identity between the AbALV and ASFV genomes
was 33.97%, suggesting that AbALV may be a second member of the Asfarviridae family
(Matsuyama et al., 2023). In 2022, our lab demonstrated that ASFV can persist for an
extended period (60-75 days) in the land snail Xeropicta derbentina (Hakobyan et al., 2022).
Additionally, a phylogenetic study of homologous ASFV genes conducted by the laboratories
of Hannat and Zhao (2023) identified viral sequences in the genome of the marine gastropod
Elysia marginata. These findings suggest that horizontal gene transfer—a common
mechanism of host-virus interaction—may contribute to the evolution and spread of ASFV.

The purpose of this study is to reveal the role of 9 species of freshwater gastropods
(Faunus ater, Brotia herculea white, Pomacea bridgesii, Physa fontinalis, Tarebia granifera,
Melanoides tuberculate, Anentome Helena, Planorbarius corneus, Asolene spixii) (phylum
Molluscae) in the ecology of African swine fever virus (Armenia 08 strain) as a possible
ecological niche.

For achieving this goal, the following tasks were set:

1. To explore the period in which ASFV persists in gastropods, focusing on both
infectious particles and genome copies in the organisms and their feces.
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2. To examine the transcriptional activity of ASFV genes in all studied gastropod species
to investigate their possibilities to support activity of viral genes.

3. To assess the infectivity of ASFV in aquatic environments with the presence of
gastropods.

We found that in the presence of freshwater snails, the virus persists in water much
longer than under similar conditions without gastropods, while retaining its infectious
potential. The virus penetrates snail tissues and remains without noticeable pathological
changes in the organisms of Melanoides tuberculata, Tarebia granifera, Pomacea bridgesii,
Physa fontinalis, and Planorbarius corneus for up to 10 weeks post-infection.

We demonstrated the transcriptional activity of most ASF virus genes in those snails
that support prolonged viral survival. This activity is not a one-time event but a sequential
process: early genes are activated first, followed by late genes, alongside the transcription
of ambivalent genes. We detected the activation of all three gene groups in snails that
support viral persistence. Notably, the late gene B646L, which encodes a capsid protein,
serves as an indicator of the final stage in the ASFV replication cycle and was active in some
of the freshwater snails.

After five weeks of incubation in water containing freshwater snails (Melanoides
tuberculata, Tarebia granifera, Pomacea bridgesii, Physa fontinalis, Planorbarius corneus),
the virus was capable of initiating productive infection in primary cultures of porcine alveolar
macrophages—whereas earlier incubation in snail-free water did not result in infection.

These findings suggest that certain species of freshwater gastropods may play a role
in the environmental survival of the ASFV and could potentially serve as ecological niches
for its persistence.
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