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f Olstsc J (el nfgld tc 2 Ctsipia@psomMs§ BR 56 | dedgls ybtifpiide

ts dElzjizfl dedfn o tsh M IscQodgs Is o § Is M ls o fy diady 1§ ts i e L i jigfidn
BzlsdazdiQuajd ©4 L § i tste 0 L dgjdetnfLj igapd dptaiztirg ¢ t
MO O LOL¢f e OC ¥ g OC Is dyasdeH A & dgdiZis|fatks01Q
Burrows 1956; Surgalla Beesley 1969; Kutyrev et al., 1992;Pendrak Perry, 1993;
Lillard et al., 1997; Hare McDonough 1999; Perry, 2003; Jarett et al., 2004;
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14 SBlstster | V. lpdstBERizdzOH O Is s tofsfifigf@ziedzr = to-r h
f sdzded Is § dz¥ dz" d3d1 @ O digif 8 O BHFRBBEOMNIsd " H jodzj
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i li3gsy dzets o' Hj dzd Is tcW H (IBBIAPBRD):T FifFjcBd j 2 M«
Yk fomyf etsmisteOdzj dedd o § tod i39I D 619 &
ftotsded C detso j ded J o ¢ dzlz B (196 MlsAcOOe et als B jj lsaff2 1l
tcOMf ctsMistcOdzj dzgdwv d ttsMils e dAyu BELXBO0OE
(19972 0 0 97 wdgy. dz' Sfjotml OH d L § difitg &BY adzgntledi & Odn v

d Hte., 2003; wkdytse d HEL., 2014].
ZIsOdzdzr ykzdsr B" dzd L Odgj j dz@ dzO f dzOIlsts
[Phametal. , 2009], ftMmdzy vyjes BN dzd wIsd3j ygj d

COC mshdddde, [ OOk, sO&LOdz d AOdadsH‘ j
Ut ssdgj yodzdm: f 1898 s 2002 c&. M $it
hj Y sSYUOEd Wo dv dzd My izl ® s m@ndedz gzl 1
Br O tlsdj yl 2OQ@mldd Y @ Isj st ststed d g ok ts dz
Bsdzj 0 O ksfls! Ykds2 toj ¢ dmlstcdicdsd DO s - s
RZOYOd des Y lsBZOY sEas@izs? o 1908 . [ k& e
Is§ dz! dzf i3 Ud telsOB] ¢ ekl ¥ O teh)™ Yled™ o dzj dzd
N steOHdUj MS Ehc Ol &sg @jj asj dzdz’ © B @ Gshslc jsQy s 15
HOo dzw s h j | B isdz MY ezliptipsts B &z @ joadzdzlz 8 W tsto
2003 ¢. fdili Bpoo Qi e’ s L Oj e dMmisted t

[HEZOSE o BjLbkd O] 1SMfjHdydsdd@2
swlkz, mMOLWdGE, sOtBOdE d [ Odzh sdze B' dz(ff - 5
Cjdz o Ctetsod d5j d&zC & lsEoapSdsy s @Of g Do dzj &
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t sl s j Sdz20dism ¢ se s mMslstelzn dzd Y4 Mlse © o- f
LfdHjBdsdzsedyj MS sck. B &Bd st tedklp dizyd d2 @D
sy des?2 yOfMmilst Y zOdm HBaudy dzr MEse s f edteSH dzs @
Yylsts E2SOLT 90jls dzO dzj 5B » B HISEESHRS ¢ (tfutg fiff @ jsHe
dzedw Mmjojtedzr Bt ftetso ddzyd 2

J ddzdw 2. tcAjNHT Is O 8 dz™ jolds dzf) s fdBde H h | M © o jHdAHE
hlsOdzdRtsg Hdzj o j € SoBRED) Gt Ists PRc®ic i3d tc 15 a B dgdgts-c
dzj Is d wp I ttsmmd 2Mlhsie @ tediak vedfOdlf te ts ff 19 tdO@in detz
fMdzy H Zsh dsB2MEDO z dzd ¢ O dz! Aizj] dzlsitdB D o RO EdESHtsG s c
dscffste d tatiscHER @ ¢ d 2 . sMEDAS Is(] s dz@ W @oizflf Icaf tcts® dz
ctsoasiind d MisteOdz w1 4 ) .t Iszias@RIMddzEY] dzjdisodjsiddn ¢
2. [ D2 B3 a dz¥ skzcaeiz' dgefH dztis W Hf Qe  tc s HSdg'OE 59 &
1- 9. [teh j def o iy jiipisifuds d¢s jo @i3ld d U2 . fifDgGMe J ajjddg o
(o SeasOB@ACBY tete H Mis O b AghdgPRO Y O dzO ,mmo ToH JSdly dz
Isd ctedlsstcedd fwodtesHdz » YOGt s0Os S OL O,
2019].

12rfststed Uj MSdj HOddz j s e Odgd tisjs s

RMMdzi Hise Odzd W Htej o dzd 2" IgQdsdspstipls O dzt® alaffdzd
Hi &3 d o, dzgOateEiO) M (SLBUW G500 Gz 0oL
dzOh j 2 Besttal, 7011, 2016Wagneret al., 2014 Rasmussent al., 2015;Feld-
man et al., 2016; Valtuefla et al., 2017;Namouchiet al., 2018; Spyrouet al., 2018
2022 Keller et al., 2019; Rascovaret al., 2019; Susatet al., 2021 Neumannet al.,
2022 Eatonetal, 2023¢ , | atesdzy IstsG s, Bd&ZOGtsH Otew 1 [
cOMMuUdlsOdzets ftcddzj tedetsy otej dBW tSlsa Y HJ ded W
ykzgr sls sBhjcets Migdsda®o Odbgsdsf dpfefdzd dIs § dz!
(t d EzussS
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e
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239 s
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g4Jter @3 yo JIstsds setsL dzOyj dz HdOYf OL sdz o te d3j ded H
t dzdzEMtcbdzBdzsedw Hdo jted jdeydd ®ipaktise oz
[Valtudlaetal., 2022]

1 Odetsdzj 4 L o tsdz¥ y(fiptdadatsd cfipsOus] dgdzdz” = N
hisOBsdZ™ IsdB jIsmMSCREE)S, B fdOh PMY s -
CcBsdzsH di3de Mt Hd dz] SEh@Eddz B dzf & j ? fije &S5 dzt
3500 dzjls dzOL OH; O MO d&3dY. pdstisizis v © dgd” fgte d
dzi s uj MS d T4 ezddAf 2ANT, 2MED, 1ORI, 3ANT, 4ANT) i t5 € s dzt:
1000 dzj &ltudg@at ab,2022].

Y jdzse j yjmMsets o MmMoatsj?2 dhmbststedd j tojjdaj
BdwY d2OyoOdzOMm+ ¢ O(54LpAPFO 6iHch s drird PddzDO.d dafs  +
750 ¢. dzPeEmgetal, 1987 Sugsman, 2011 o lststcOW f OdzH j o
o J Mis dz@ vy Gc@fMYictc(63481L 35 L s O Odf! dgpy2 " d iff-9o 1
fosMistceOdzj dzd v, dzOt 65,66 6l Bjradeey) A9 6;Buntdeniztl.
2012]; btjls*w §0O0dzHj BBV dzOyOezO®sH @O & j
o J M di3d o € -cfipj tot) o AR08 etal., 2011;Harbecketal., 2013;
Wagneretal., 2014.



0 1000 kmn

0 1000 mi ' \

t OLdetsyo jIsde" &3 btsycoOdidd tetsL dZ2Oyj ek »p B elzgs? . to

Mstej d&zC d Mtslse jlsMisoaks s wOMftesMisteOdzj ded 8 ¢

tdmMzdeE §€ dhmy C_dezOudethiiBQd:sdgEg' BY olsBfs:
f OdzH j d3d Spynptetyl., 20[L4

1 sdzj 4 Htjodedd +§dHJ d&3d(d, sOCdd P ATASHA
Il JWMmModsdfm (1200 6. HB da 1 .1¥4;25¢ ylsdz@z. Aslz 9 «
90 Yykzdgb8 Q@ 168. dz. 1. ); cUHIEBDCEeMC OB Uk 3
HEMSOIssydzs?2 HBSCOLOIsy dzt dzs?2 BOLS2, §GHL-o
MmMC dd3 Oc j aztf¥s pestigDrasrcourtetal., 2003.

l B0 66¢. do t. HsdLshdd +tfdqH] BIH- o
Msddz0, RLEBEOJd d [ doeOd), 1dqLOdzZsdd @-)
dzj 20eé o wdtedd, CtltstOw tcOhfoids fipldEd AdzdsddO
Hid@3dd ykd" B" dzd silsd3d WJide' Ra® dzaf g O dzl ff dsO dA
sOdsdd (Mot d3j dedz" 2 RGOS, RtOdz, wdtedw
2006].

t Odzi 4 B" 20O OMftesMmMistceOdz] d&zO cdfyslsjL O -
Motslse j Ismi® a3zl 4f tso Oteso s ) dztsi eCddEsaty diftstsHso, d
94 Csotsets dMms sk fsispygianiasts Haensch et al., 2010 s -
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dzjNM.Drancourt f MsOolssteORRd f toj Hdzsy d dzd
9" Lo OdzE hkkoBgkOUwd sdzdets B dzd L ¢ d d@3d DBraneotstitls ts
al.,2007].1 tjL kzdz O] f Bdzdztsc § dzts dzdztocay dfpfiids o g
f Odzn j di3d d [k Mis Gdids o djoddry ., Isipy s dzOd B 5 dzj p J 5 dzC
1 9 s dzs WA T [Wagneretal., 2014;Keller etal., 2019 Demeureetal., 2019. M.A.
Spyrou M fjBeheusigtichtz@Po vt idzd { tsdzdats @ jidzts c
90dedj NbO®BBsS Ykzdg" dL MEJ dajdydipisis ©Ez- §
B3dd or widzed dzd, ylsts tsdzd ftcj HMlsOodzw e Is MBE
lY.pestissBl JHddzw e h j2 h [ANTRAORI, ddN §BdyPouelal., 2019
Demeureetal., 2019 ( { Mz detsC 1. 7)

S
Y. pseudotuberculosis LNBA (Bronze Age)

W pFra/pMT1 0.PE7  (ssp. tibetica)
we.. pPla/pPCP1 x 0.PE2a,b (ssp. caucasico,
C zdc;.? ::' ymt pPla/PCP1 RTS(BrorfzepAge) :

:: ureD 0.PE3  (ssp. angolica)

O resA 0.PE10 (ssp. ginghaica)

O pde2 e pla 12597

0.PE4a
~ ~ 2 (ssp. central
Q fihd (J pde3 0.PE4b Bkt

0.PE4c Microtus)
0.PES (ssp. ulegeica)

JInans 0

OANTA yuctinian Plague | IlepBast nangemus
_0.ANTS (1* Pandemic)

0.ANT2
0ANT3
4.ANT1 | JInnusg 4

3.ANT1,2 I JInnusg 3
2.MEDD,1,2,3-2ANT1,2.3 " | JIunns 2

Black Death (2* Pandemic) | Bropasi nanzemus

e : [IpHoGpeTeHne 1ANT
1IN1,2,3 i 1
O : Myrauus e HHHS
1.0RI2 3" Pandemic Tperbsi nanaemust
X :Iloteps S ORS

ZIsOte ] ©dzHjudgddsr o' Hj dzj dzF Y dtedz d3 htedWiIstsd3 tew H
Wddzsejdzi sdud MSddsd dzddedw dsd. JIstsBteOy jdz@ MmMtsB' Is
GJ dzso 9 Y. pestixs3y psegudotuberculosis

t dMEdBE sOBTB Isdsdztse d U BEd ©Odbgultplyr s8N | -
G j dzj O Wzipestd Demeureet al., 2019

YERBO OSMIsddedOdz0® Mydlsojlsmw f jteoats?2 € tob
ftoJ HY By dIs] dz dzts, M tsmtseMmMiso so OzO { A+ «
sd tls Istcilsd HB ftdtseoddyr dOMJ dzj ddw | s
Duncanetal. , 2005; Little, 2007]. 1 Isjyd+ded
zOfm! (5 Ibjttedlststedd ¢Ldd d o¢wvwdid, ¢
LOIsjd3 B dzO L O@paAn jcdz® o ¢ d&ejeSH z. CHdHj d3c
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roetcOLdd d wjojtedzs?2 ooWtedSCj o Isj ud dectl, fhc
2019].

Yists [SIOMPMO olststets? f Odzd s uded & 3 , § BIs+ | ¥
o dOmlstswh jj otcj @B MisOs sy wdpy st dzdztyd |
n9oOlHOGdedzr » & f sdzdetse | detsdidz T Ils Gdgdptelr) HigBs Ols
1 O OHdzs?2 { sMdd. RrRMMdzi H 50 Olsly diasf dztsendisusizy filst
stsd3 olsttes? § OdiHdjjREHs Whylastghgdaipnschet al., 2010;Bos
etal., 2011;Spyrouetal., 2016; Susat et al., 2020].

s dz0 M ls tyehtgjd dzgjn W s tc 3d tgjHodOHES 5 d3dzd ded v 5
fMd dzd i+ dzdv. pests® d3zd tetsf 2 s H dzsdtds, QEGLGRD22[SEpIY r C

Orlandoetal. , 2021] ddzd dzj mE §sKeYifRsts dsjOls d 2oet dls§ cu
2015;:Namouchiet al., 2018; Guelliletal., 2020;Bramantiet al., 2021 Stensettet al.,
2027.

ljtor j dimsteduyud MSd L OHEBSC EZA] dzls d tc 5tds® dz
B Yyjodzr 1 3.420 wdydzj2 Issdzéj d o v jtdtsdisth
Benedi ct ow, 2004] . l fsmdzj HMMlsedd N Is@dds
dzr &3 MlstcOdzOdR [ otetsfr . 1 dSydezs [otesflzikzbIs
sty ttsdesedi@z Mdaw @fe®H { si@ d1 B s teds |
ofEsWIsdats, YjtojL 1lOduslgRdEds]) hEgste)j Of OH dats 2
dz" | eofmyfr hCd padhfls oydhgi?o jucsmilsd ¢ tsdzls d dzj dzls
o §Jtodtwy o daiRizjeds@ll, tc d d3j teg biEEDI[ 6411623
GG. 1 qddedf j BdW o [i STE DPptemanebprdin@etal., 2018]

Il ftsmdzijHkzsh jd3 olststcOW § OdzH j &3V ff teBH t5¢
Il dzdy dzgj &3 I sMmissCj d wjojtedets? dWtedCj [ s
MOdzr oMy h Cdizols QugidmBI@IA{F 231 433 ) d (16279 C
GG.),; &8spdgetizddi1523488. ) dil6t8deH tcdej. 51 |
dzf o &zd S OW Ykzd3OIlsd 66sderctsdz] 991 BEBGHEOYSEE .dj-1 4
ydd o [ Otmj7d2j2 (c¢lc7.2)0 Bl 6 8IS PRixaue] 2D12;1SpyPo9et
al., 2019;Guellil etal., 2021 Signoli, 2023.
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1 0detsdz " jets wcOMftesMistcOdzj dedw 5 Bfsklz
HJ &3 d, tcOMYf tetsMistcOdzd o " d §) tc s dggals Cetchf jir ) B ts izt
Isted Is' J 2  OdzH J d3d d [ dzO d sfipatp®u @ dztz ygz@zO0Ols j2te tc C
MEts?2 Jseaddzydd 50 dzZO@yJ Milsdj8 551Is (ffts dets dads
f Othlds Od3d3r o tsfls sy dzZBRY) Y. peststs otOldetOd I 1silsd3j Isd Is
Nd bittediststedd yd telAdndistzize SN of ISCAsRasjtats t§,4dls dz
wg dzw 8 sfqw  ftej HEC B2 Whted3ds?2 Hdzv N IsOdzd3tso
ylkz dzr .

4 56 zOMmbEm-telyz 30 o Mj eHO B' 1@ JdA@B MA jsdiEs-td G
ststetsy tsdz  toj H{f gEGpEIsEOlz fotc SUPTR sty S1gj g v tb- Is
o2 f &zt dandfk@ O0d ykd3r yj zseo j SO toj OFfm
fOH] ftsoddeydd OSdz' dzOdz' . | ftsczdzj o fS5L BsSY
hifmlsej ddaWd Sydw dzj ©WOMY cBPzic Od)z@MH* o B
18561873 H | MisOB ddzdL dtetso Odzs M d Istlz Oyt # O e dz jfrosc
Slsf cOo dzj dz@ ot2MCO. Rmn HJtejd3d M Jdedy , 0
oL d3tsy dats M ls ¢ Hdzw tOMmf otsMmistcOdzj dedw ykzdgr-,
odj daj btdz ¢t d2O sdls0O2, dzs d o smdzj H
Lien-teh, 1936;Pollitzer, 1951].

I fsfdzj Hizt M jd3 § OdeH j BdY t6OMY tg Y Is e Adzdp
Istced d&zOo ezlj o d | otsdi@lepnlssydzscets BJdtso OtcO:
1. ORI 3. 1 O 1190 s@ G .1 8B H SaBHMISo B M sMis
h Is O 3dgtpestisdz® s j tctcdIststeds ¢ Wted ¢ d) O ah@MnjeddaD df
Citsdedd, 1 dzdydeiets I sMmlstsC O, A ddzd Buflef,d@83 &
Duplaix, 1988 Barnes,Quan 1992 Polandetal., 1994 . Z Is O dzd3’ Ylkzd3"
Bdtso Otc® ot o tcj d3W dzls tef saifly 2AcfONG deHs jndgdedd dzj dzd
BdByj desL O M GBOLBaOdjdd ftodtesHde »
slsdzj yjdz@ Issdz? S5 9 eBtSHOR d BTM dzd Mo w L «
fsHtsBdzs] tWOLodIsdy MB'" Isd?2 B Lk Mdztse dzj-dzt
MEdadef edvisdwdd d, oL @sSyds, M 1 dHE-d3d
ter § dzg MmMABssecdzd MIsOIs! i tc d Bemw Fthalstoncl 999 J. ®o Iz
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Isj tctcdIststed® | Of OHdzets2 ¢ Witcd & d VY. pdstOe3dsizd ojts@d
dzr Bstdfillsfdgzs RdzZHdd d MistcOdz ot dzj MG s
Il iuyjddd HiMwWwisddzjIlsd?2 o 1 OfOHdMs2 odydted
izso | S OzO gz o f Stolstso r ntc Cofifd tdatsdBsdfc O * § 6
Mets?2 dgj.MisdetsMmis d

10 kjttedlststed o @aPldy® c g f4e sl Yl MO 1 od Is:
Il HOdz dajj28loj' @RI 1 BT" dZO L Odgj MJ dzO0 dzO s jists to «
Mz yYyjet ttOMftesmMistcOdzd zOM+ o o 5 Mislsledals 2
fOdzO o dwz¢d, o IstsBlitged 1PEAjDiadmDd, 1997 @ Chiistakos
2006; Stensetktal., 2008;Cuietal., 2013 (1t dMztAC 1 jtoor §J Mmdzlz Yy
dzd tlsdij yj dz -ro CtisHdmypp] ol 8PWicIstso ' - -¢ picisdz Of
# Onztc Odzy d M ¢ ts Limk, 1856 1. s @Qii ykz &30 1 dzH j d&3d WddO +
tcsHdS YyOcd twOmMf sdztsy j dz 9 NhIsOIsORr sOdzdWt

[ 1S€Md¢S¢ s Rarmente@ al.] 1999;Enscoreet al. 2002] . v OC Yy .
JMmlss Mo jHjdedw, ylsts hilsOBRBAR 9o ] Isoyds ¢tddzcOR I
1 1 Is d2@lidger, [1951;Morelli etal., 2 01 0] . l JIlso! 1. ORIt2- ¢

tcdlststcds | Of OHdets?2 yoOfmlsd rRdHdd (tOHdOYd
otesf & ( cOH iOYQRWIiI)L,, ORK Bz ¢ d3j ted S 2 v( to
1.0RIZviii) d H tclz e dgl Rindsak, @224 Mofelli etal., 2 0 1 0s]j .teteprd dg
tedd REOGOS igg tolzldzy yd Wo fif dsEHdGSdits dgdgd ¢ JsD g -
stsydzsets BORB D DOt ydets?2 WORBEY @6 e Odzizts >
MstcOdDRIBT 4. ftoed BsteMS dr B dZzOMIsW R o | ©ff Ol dzs
dzo h Ovwipy L Zdz' IsOlstsdy jiUsh@®RIZA.d ) f sMmdzj HMisg $¢ C
10RI3 B'" dzd L Odzj Mj dz@ dzO Isj totc d fveteltf ¢tal. [2010;0 ¢
Mahaleetal.,2014]({ d &z HAs ¢

I" HYygzlsdhwe sdzdz tcOHJORIAFY dg Y 1. ORIjAsG
Losdz¢! ydd etLBlkHJI] d2v ykd3r , BJtokh OW dzC
Il sd3B j 2 o 1860 sfdry Hdlg ts dF¥utsCiads@kog 2006; Morelli et al.,
2010]; 1LORIZ T h sO BB oijllsBYtsdzs ydd otsMmissydescts
tc OMY tots s tc O ddj =taglg ts WdztsHAE Shiil ijd s ABBRI 3d te $ Iz dz
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Isj tetcdIststedd MistcOdz o j 9 J todzts 2 Poliitdets IPS1gMoréll] e® tc t
al., 2010]; 1L.ORIZV T e OMf esMistcOdzy dz2O ©® MistcOdzOn A j 0O
1ORIZVT R Ot OCIsj tedzO H dzw 5 % dzisi2j Vol dedg € dg r dikd QO
o [ otetst i olls tRPIRoe tsdz¥ YOS Is j e dzOW H dzw Mk
d Iy dets?2 oW tcdifi ghy Is QBRIRY He'sd@®dO dzj I dz2@ dLO-R C
dz' [ ot ", O L Olsj dPebRioketaldzi084 Mbralj dcal, 2@1Q;

1.0RI2x T f sW o d dzO M 9 sdbk0oj, slIsCEHO BTM dzO L
[+ w dzfBollitzer, 1951. 1] toj L Zdz' IsOARI2Y ts ezl g 2O " Ocfrifsdf e
MsteOdzj dzdj Yolbsmi &L BitzE dety, MY 6wy jdats
~BHMIse O d  CStsdesdiBdyuj MS ird fippEE G 2 d3j Y HE f

J tcjLbizdz SOIsy 1 Isdms LOdsmtse HdtetsH dz" |
268 sMissydzs? oL dd, ¢Wwwdl i P a2 y@ds] telHc
dzj tslsd3j YO dfthit © jife SIOISAABBO R Yz di3¥  dzj EHO
B3d Misdzr = BIdBIss O~ .

l JIsBORI3 dL dzOyOdz! des otsL dzgdC dzO o RdzH d (),
Isjtctcdlststedt® [ OHOEOME OO d ukzteydod . IsloPREBJ B
HsMisdedzO dzO0 [ OHOEOME Oty , sBtcOLtso O
KN.Mahale M mMtcOeolststcOddd tmMkzh jMiseddzd { tsd
ykdir, eormuHjdzjdzdzr = ot eotcj v eoeMmfrhCd o-ul
dzOH dzj Y detsjfridsoadts @z WRIF a4 shssydesets Bdso OO,
L Odetsp J s 2R dzH d d  dzO Mfh@leet@lc D4E Otc |

| fstsle jlsfisedd M HQjdedg sy jfiselh it difeea
9 dORI3, 9" HJ dzj dzdz" j , HigOzY 1OMVO G P Mk s tc ts i) G
CdzOMmlsijltews»RI 3. k d 1. ORI 3. d. s zOMmisj 6 H-. C
zdtekze h ddsd o yYJ dzlstcOdz' desdz o' MsC setstg! jJO-(
Mlstswh jji otjddv. I dzzlsted 7 {flsttsHeCsz G fridstsiotz) j
sizOmMdj ®RI 3. d ftojHMsOoadzi dz hIsOBBROBI fig- ts
tc! W tWHBHR M AJOdzOttOdzylz ©, as'fH] i izt HeE- dz f
Mmis j thisteu, v(w, xX) [Morelli etal.,, 2010;Vogler et al.,, 2011, 2017Riehmet al.,
2015;Ramasindrazanetal., 2023 ( d iz 48k ¢
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1.0RI3.d

6
% 1LORI3.K
2 4

10RI1 3. k diad.®RdBe di' = ¢ dfOEnHsS| de@fiy By, tpstyaz gz H d
10RIBkdh,t,u,v,w, xte j HORI3.d

t Mz dds & d tzis ¢ j dzj Is d U JAfuEsicdAs @ dsCDir
[ OH O¢ O[dyleretal., 2017

I Mmslse jlsMmise dd HiD denifisty deoCds]fiigdatafidgtts 4 Is ts 1 de
B o @ lsstj s GRH jdd@iz o Is j toto d I otsf{d) B s H § @S
o d ditlz,y O f) lisdi dal§ SO BBOIs seted o sH d dz N fiafQ Lisiptfsigec
fn d dz0 dzls tastidf" der EROzipew et al., 2013, 2019] 1 sfdzj { ktsetsh -9 ts
Cd ukdr MmMejHd d&OMj dj ddy §stlstse § BIsE djod
Mjd MCks &) Misdesmis: d Wsttdkdtess Oded j i5d 4 ts
GsHdr 7 kEfMassdwnh. 1tod sShkhmkzkmsadd ofssBEE
ykd®' dzj ZHOo Odzsf)! MEhtcOdedlssipy & dzd 5t detf ts &
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) sidzj Hded &3] Ctekff des BOMN s OB dz s 1+ M ds
edd /199210 dL91201206¢., SBSCEHO §t¢dsubpts
Zdysd?2 d bk skhezding988y , 2006; C

1.3 @d&isdzsfls! ykdr o dzOMlstswh jj

1 201112020 cc. MmMdzeyod wbkd| WiQldssjotgtdddststd
MkzH OteMmlse (oiffy/ci8 , Mg B@BD dzr &4 o¢WicdscJ Mazkz
dzr o t(timfeedzdSy [ OHOcOMCO (5451)[,BJFt
Hddy dpdgtiPf e dzd € v Odzt Odedw (61) [l tsftse ¢
bBJtedS ] LOLOYJddWw yYJ dztse j Ssd3 ykdzs2 B' &z
1 sdzd 9 d JURL; hitps//mww.afro.who.int/healthtopicdplaguéplagueoutbreak
situationreports( H OIs©® BtOh jdzdw 10. 05.2021) ]@-
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dzts i ls d SO B e Is H tisdlzO dz! das'c fsts dzdeYsts I§iz8dy ddkH | d@ls d
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ddz¥ j Ssyigdzr = B tsdzj L dzj 2

[ sdzj € I a2 zpts@ §f HE dzB s & O ddaests s s s Elsy §
L ls®#d dzin d ¢ udvzlsd W d © @iz b d o i ¢fi s O | dzlytd dfits| W
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tOBE On 1 tois® iipddighy 4y d H § d3d S dssERHYL ) SREOBE X6 s d3 )
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dzd SO Mtstf 2z Is fiyls & O AsdarfddteeO ¥ jsded e Ols B Has P C Is d t
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tcws h domw 1 dzj 3j delstse o G jdatsdzy, o YOmlsizksi
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Isgz! dets € o tsL B zH d Isefjatiz’2000NERR f £ Kie IO o dzv s Qs f
dzd L 59 Odzgdz" J] IsOdzH j d3dets f seolststews h d j v  dgkz ¢
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VNTRH d&zv  Isd §f d tc 5 9 Odzfestisds oGt tstfo tdvi \bA 25 (REVNTR-
dzdlihtse ) M  tsdyfifd] edze b B dfigdals e dztsc s ddzd ¢
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ftcd fttsojHjdedd G jtcOlsdodests?2 ddzvndsOydd,
hlsOisditse yYlkzd3" o tcOdisdthtls jlsiiey rdzOsBDIE) lottdnzts -
WiSydtdalg mizMeind R sdz/ L s Odedj 1 Isdrm o] Ist
ftetso j H ] dzddfin MizBjzHyEecsOls j dz2 M dr ttOBtsls o fftofs

[dbsH", BMdetso Odzdz’ § d2O Mj S o j dzedtetso Odzd c

4jCojddtesioOxdzdj 16

Clisls dGjlssH dzgj fHtdetsHjdz Hdzw toj h JdE@w
ydd hMloddse ykd", kst MmowL Odets fstistj1de
pestisq Y. pseudotuberculosis 5 yfstd dzdzts i Is ' ¢  [dbrapirdzisad], 1IE].

MLSTIs d ff d tc ts éMDItiIEfYs sequence typingus d f d totse O dzd j ) -d3k
des?2 Y tsmdzj Hs9 Olsj dz' daetsmis ()

Il MmMetsj 2?2 Mdzslef]tc OgjdfdsHp daddtfR W tc O ¢ d3jsdzls |
BON dzj 658 AL W2 Mmiss @edftc o @B I§ stah@)y ffadfelsj ¥ H 2 dzc
[Nouretal, 202]. MLST-OdzOdzd L f yJjdzj or d3d W tc © ¢ d3jOdzls
d3dginA, gyrB, recA Y-HSP60B ' tiztc d dzjHdd?Wdz Isd f Jtctseo Odzdw d b Is
MOdgdz" = o9 dHBoO, MEhplei®o deVipftsfla LiseHOdzd j st
IsOo dzv j Is otsL sy desMls - ftoctso jYd juesfiy d N.dW
pseudotuberculosijs dzts dzj HtSHABHJIS HA&v of { tsdzdf-dac
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yddls Odzdytspestisylsts tsBEzMmdzse dzj des tsyj dz@ B3O dzr o3
dzz € dzj slIsdHtse o O dzBaafishdlietialj 2803~ 6 J dzO= [

1 ZOesH OteWw Mmikh jMmilse j dedescslz EwH jh jodzj dgde
dzdtetso Odzd v tcOL tc OB ts MIGEO difsdi 126 dadscdzMDRST
(WgMLST), B OL dtclz & fz@ vz dmj] dz2@ dgOdzd L J dzj M szt €
Is d H dg L dzdINDER, SNP VNTR), tcOMm{f ts datisysjS dedadsd dgs @ =
s o O@BM , (oylbtsdzOydIs j zOMB Y tctzj 6 HI W W J to pdzy o
dzts mllslef tdg jtds =ILlI@y, Maiden 2014 . 1 ts ) ls wgMiz8jTY oo txizts § ts @)
IstsydiaL ¢ Ow o' ydmdzdlIlsj dz dzOw dssh dztsfmls! , Wistej
W4 Glsdoe dztsmls B IssHO B dzO ftetsH j 3 dzmistcd to
tcOMmMMmdzj Hse Odedd oM r h j € tow HIOCampPbbdsterigejud,dz-
Campylobacter coliNeisseria meningitidigJolley et al., 2012;Jolley, Maiden 2013;
Codyetal. 2 0 118 I ldctsudztgP s svgMLST W 9 dzW gizls fip ¥ ) OOEHIYES Y «
desfifflss dzz yOJj 3" 7 i L zZdz! IsOIsse .

CRISPRO dz0O detlisteredregularly interspacedshort palindromicrepeatsi $ts -
teslsCdy fOdzddzHtesdzdz | (Y tolstste’ , to)] Gz dzW tg dat
J ts f) ABRESERO dzO0@zd Wiz tf & ¢ d3j joAf] Haflststew s h 7 MW
CRISPR { 1s8s0z0 ) Igj Jot§ dz'lz diwy QoLdpis) gAY tsizelsilf Odizd dzH joitsipds s tc

f 21137 HtcQ@k 5B Yindedp' 2 j cOdBd MsdL d3j tcd detsat,ts
2002;Pourceletal., 2005;Cui etal., 2008;Grissaetal., 2009 . ¢ J dzt¥.d3gstistc 9 -

i s dzts 3 3CERASPRis B dzOMts i Is 0 | Is ¥fs & Bbddddxe [ Xu etal., 2017;Shi
etal,, 2018;Suetal.,2020.1] MfmewL d M OsaPdzdCRIAPR Otc©¢
MsC 2 tOLtejhOsh j2 MmMftshtse feedisy s dzdey debfitg
odHBat?2 HWW ] to] dyympsDigBhrgosetals Q0dz13150 @ ts A3 , tdds-ts G
&zd yojlsmw HtstesetsoadL dzs?2 d ftetsHisdy dIsj dz' dz
fsdazzyj dzd v ) @3z dzj E3@Eb Gy § ORACSAR O todftsizy sy s
Hdzv ' ff tsdzdgj jdi=g[jvC ydd o tsL g[&chulfdagustial., 2021 dyou et al.,
2027. 1 ed i34 esd3 d MY 5dz' OEDEzEd © @ RV SHRMERZ AR
CJdzte Vie@r'dlShen Moo, lftstd dd t@dze®B sIsC j - d
Is j ¢ Wifoplasma hominiss fi) dzts ocAEEEZSS 5 3B d dzd tots o Odzd s - to
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dzd 3j e OL dzs2 O dzd W d € Casd2h CherRtRIA2022H) R |1 DReF
Mo lststcOR3Rd MtssBh qdzd s s MHphaztahiaeds flssxiazO
hjets dzOL 9 Odzd jCaBsRIRZ2/aCRIeSPRMdztse J € tsls tsteds-G
IsOIsdo dzts?2 toj € s5d3B d dzO Y d 5 dzdzts-TasiQa{Petrgt &l.o 222y d «
t OBtsIsO Y. Sui fsmowh jdzO t©OLOBEBISE | M
dzso j C-BdsR®ietal.,2023. X. Qi u M McOalststcORBI M
mMf smtse O tsBRz&AMBINOgadzd) dzts ocOEIZEZRISPRCas12b Qiu et al.,

2023. s tosBc zd Isg tcOlskztcj J M.¥'0 ufmthts Bnis Pdeds Js tc © d3¢
dzso 52 MdMmilsj d3r Ydpedig ¢ sddzesp Paedes?2 dzO0 ff ted d
Casl?2a d BjltH] ftojtBtcOL 8o Odzgd W dz¥ dzdndets
dzso j € tsdzdztsd H dztslGRsA )L, 5 diftidgidr diOR T GURTYFA Qeus 1
et al, 2021]. { OB IO ¢ .J ts fiPoawdhajnde® HjlsjSydd (
Mycobacterium tuberculosidy dMmMf sdz' L sejQdzd g d3mM jJASKofj dzd tc 5
CRISPRcsm4 [Padanet al., 2023].N . Jia M MmMsOQelststcOdRd M
fzOls Wsde@3 tsMmdetseo JCaGRR AP R dzv Myapdasmbk pneundria

[Jiaetal., 2023.

sOCY ] CRub9sPars 1 2Caasdl 3a fftod d3j dgv 8 Isfyqw jH dz
sBO ftesCOtedslsdyj MEdr BeOddL Bss, SOC
CsHdtokze h j gastsfilpldnls 8@ y@Gdzsd B dtslsd € O d3, o Htets
dzj Cydd toj ¢ dsalafde@nizls tsdn” d&j L bpizts kGE & mzdpdEzts
dzfB j L d@30OtcC j todz" = dBlzls Oy d Yan & al.,2(1dztSchyltzhavat &l.ls j t
2021).

l tjLikzd OIj, o dzOMls sy CRISPRG MR dikfeL dAB § O1
f slsj dzyd Odzts d3 Isttstelzf o jisdzjediafdy@dz v dzte Ols j dz' M =S2- ¢
sde sykzdzde” » d dainist] ts dzdmjssim Of zdzy d@ddsd ud S P
dzd 2 .

] sdzdzts 6 | dets dz3dzets | iBNR @iz dzffimyte §u@ertidgPolgimorphism
i{Hdesdzz € dzj sSIsdHdz" 2 § sdzd dssteW d L d3)

g4 2 yofm f sdzdzse § dats d3dzis g dify | SdeOjddadsteiry o) O dgdn W
ISsHtsSe dtsdz Czdzv tcdzsE &6 dzO ¢ 1 o t5 s f B9 Idaf cpviiztm L
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ugzed W Mo tej d3j dadz’ R dzV Is © gBEts dzfm Is te iz CYapestis|\Whadder| t
etal., 2014;Rasmusseet al., 2015;Bosetal., 2016; Kelleretal., 2019; Spyrotet al.,
2019] . O dOdzdL §tsdzd BsteW dL i3O jSNEXz] de@diy & ts
hidBIsofj oL otfftsir nlodoezgdd] ks s ¢ 12 dfo dal lzdp-M s
ISy dzR dgj sSsH disdzy S zdzv tcddsc g S HY d 15 dz azgy "5 de
1 9 Bdz¢¥ yd 5dzdzts 2 fsmdzj Hso OlIs ] dz' desfisd HJo9 J t
f zOdzi ofjidsddefasmisOo dzj dedWw dr dzz € dzj tsis d 5 ez’
fpdzy Hizs M j2 dgeEjedsidluQdnd 52 HdMisOdyddd- o
dzts G j dzj Isd uj fjMomelli &t al. 120 10;Yoml€r etal., 2016].

YiojLorm yoldzsts OCIkdoeodetsy d dBOMhIsOB detsj -
zdtcso Odzd-® dz Iz FIN® o Isj C EMedizd fejs@fvcy, &is M
H d3ssMis! ff todekz OGS0 O Is dzO 1 WW j € Isd e dzt
OzOdzdL © Hdzw o dzzlstcdo dHBo s s dENRN (s j[davpid Q
Cisf totso j H jlsda@ itiz0 dag Is 2 Y B jelz g Mils+ & | or ME-52
Mis! ¥s,0CQBJ B soddaipQad udd o' MS sCHPLHYJ G didf
9" MsCtslsy mndzsdztse  Yydzs ¢ g tizg tShigidy neldgsglsBiglgdlsvd. Isdf - i
Isj dz detsj tw©WOLoadlsdj Isjndetsdzisce d? . PHdzdzsEfds
BB sz L ssets tcOmOIlsE s SHECOHARVQ@Rdsdz' -~ 4 cfias s
dzj ddAf ' C o J dzd totso Oded W . | @xiprid Nahigptme TeEhtmohixdia® G 1a
Bsls®dz@sesMstan | ON, Gy 22w Iso fig'f sdzj o -~ & Ok M
NddBtsy §Is feirdg a3 " O d3f e st atajists] (Higfdgtso j H §
OdzO0@d ff s dzl2 daz @edizly SIsd H dzets 2 ff S fridzide SAdzJO kst jlakz Hzjs )
Yy japdBls, OHBOOBFYdsts &sh dEiPdzON tg dAfiz) Al Oz
f tetse tc ORgdsdz” d3 tsletg dn f JUhdizts SEBL s QB ts e fots o Bt
Mt Oo dzj dgds'O T tscgrd tc ezls dzj jA3d@ dx@E@EEE j L M d3dzijdzd
HeMIs®8gHEN j &3 B IzKdz IS tedidstecOjdapiezdzts j Md Bo J
fsdzr L soOl! M o] dzd Misdats.

[ JIstsHTr 1At

| Odedzyd J QY J 6@ kd § da ] s dzdz] "da s dizjelf)
dz% tedlzisdzi Isd ud M ¢ 5fc of c@dpBdsdas®) d Is j dz! dzts  dzj as'- Mt
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Misitftcj HMN! Oo dzlizy BB EREJtoctso ety 2 tsdgdagpy s
d3dzts G ts CJt€ @l dfts st Oz H j dert=R@diz fifts n viro st g © ff ts dzdzj «
ydsdazdyds ~ Isj &Y to.@lsiOwmy 450 el to) df' d3ishig o @ dizdhils- 4

oL dzOYd Is yapME i3dBsH d W dCOoyd?2 1At M ylsd

odlsjdzt dzsfylsd o My jydwWduydesiisd ddzd tej h j dac
Touchdown} At (1At M f dzOedgr &3 Mded y j dzd jjds |
5oy dzv  f)ded gz dzdize] ¥ dzi MY J ud W d YicIPQ B¢ & S bfo- v
o Odzd § { [Csysdstonso@tal., 202Q;

1 HotstartPCR(} At M ¢ ¢ tstcW YghHdglzwin IsfQdgjlsHistsdieo tc O N j dz
f sdzd d3j e OL dzts?2 OC Isd o dzetsfls d [Rawedal., B0}, P d © Odzd c
1 NestedPCR¢fdzed 3 j dedJ S tdzdyd Mlsea O f sB 1Y dzls¥ d
dimf sdz! L se Odzd™w Hobkr Ot ftO2B s, dJL !
odzzlstcd ORI dZdStsdzO f j oo ts2, d fttse jHj dao
[Ganzinellietal., 2023;

T ¢mdd3d3j Isted ydsymmetiocPCR (Y tod d3f dz¥ § sw H dziz-
dzs?2 ORI dzdW dS Oydd Hds?2 dL ydfi?2 dBOlstedn
T [ jlstcOL o j Isordyy sdaddeRDNA) [ s &z dzd y J dz$ tFendllarH tc
Raoult 2004;Gabitzschetal., 2008;Woubitetal., 2012];

1 1 At o PERGHEHINY S sd3f tsdzj dzls 1 At wWOMY sdzOG
O ZzOB3dH dzgse 5 ¢ j dzw

1 RAPD-PCR (Randomlyamplified polymorphicDNA ¢ i dzlz y © 2 dzts do d3f]
ez j 3O § 5dzd d3tBablietad 201411 s ) |

1 AP-PCR (Arbitrarly Primed PCR ¢ 1 A { mMs Mz yo2dz d3

[Keimetal., 1999];

1 ERIC PCR (EnterobacteriaRepetitivelntergenicConsensu®NA ¢ 1 dzls j fcs B
sitedOdz dzOv f solsstew s h Ow mw  dijultor gt alzde@1]; € 5
1 REPPCR (Repetitive extragenicpalindromicDNA 7 §f so Iststew & h @v-
G J dzdzOVv {f O dzd dzHMedlogar®al, 2003 ; Tadaoetal., 2005];
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T 1At M fijtejSter o0 N ddi3dmy OB OB,
(overlapextensionPCR ¢ff toj HisMis Qo dzVv j Is o tsL d3ts ) dats fiy dzt
sse 18, BBEOLBOdd ~ dL Hokznm t©OL dz§ ydz
ydd d dzd cSpmgetal. @624;RycHlietal., 2021;Chenetal., 2021A];

1 Rdzo J clsdtctso Oupda®ePCR if{lsd &BsHdWdSOydw -1
By dz" &3 OBy dzdWw S Oyde dzgjdL o Mlsdzsets Stz
rvs, ©® YOfmisdetsisd, o "fVefgdzdidg 'ts B & Jsfh e o3 S@Bdgfet tc j
al., 2019]

T [dbddnfiydi dmeta@ationspetific PCR ¢ d MY tsdz' b ks
Is O dzts & dfzj de{vdz( tc 5 of Oxzdalpdnidsisic @ clalzy fdzls © HYWYHEs Mo-SL
des s tcj H j dzd Is f tod dzOH dzj ) dets s ¢ 1 s Fréga ¥ ¢
Esteller 2002;Kristenseretal., 2008;Geeleheetal., 2013;Yangetal. , 2]0 21 ¢
1 ¢ Mts dzts H dzO \COLD-PG@R¢ CQ-amplificationat Lower Denaturatiortem-
peraturePCR f tc j HMIs Qo d2W Y ] MR axiy Is s ) dzd dzjstB BIEDEEH
N JISSH detsdzlz € dzj tsIsd H dzlz ¥ o wigzidsEDRURHEFO HOO € @ H dEjdzz Is O «
r sOlstgdylsos d ftsmdzj Hise Olsj dz detsflss 8 6§ &
BOL JozPls g 5.0 Bjda® § J H d dzfls o J dzdats coty 1 datfztf dzj
oY dL B3)lez) dfff F e Olszter d { foa2p widy alffd] df' cdatmdsds |
YUd MEts2 Isj 3 j cOstz jor kz dz'j IsOfstfcozifdpfelis 2tc | d €
N OJ IsMwse EZogldasdg@aprdas yd Mdzsdz H j dzO s Mty istal® dac
2011;Maugeretal., 2017;Phungetal., 2020;Mortazavipouretal., 2020Q;

1 AdWtese Odigithl PCR o™ MsS slstsydzr 2 d R Btetsh s
Bj ssH Hdzvw Ctdzduyj Mmlse j ddzsects ftcj Hj dzj dedw
ftesBlkz tWOLHJjdvEI dz2O Btsdz s yYydmdzts 3G -
ydmm wdhkzstej My dilsde” @3 S wOMdls | dzj tgls W fzdp! s H
H dL qdzdnydlilsr 9 O ls Wdhzkstej iy dzlsdz’ 2 ) ddg dzC
fdzdWdeoydd wuyjdq ¢ dMmfsd Lkels HEv € sdzdy
Yyd dzj o 52  tsfdzj[Bykesaddd.,j1882;ddndiyBniket al., 2021;Willemseg
Kausha) 2021;Lewin etal., 2020;Lin etal,, 2023 . AW tetseo OW 1 At A


https://en.wikipedia.org/wiki/Digital_polymerase_chain_reaction
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Btsdz! h j2 Istsydesmiss 8 -tol M tctOre t@fgad $H MH BB Y J
stezH &Y disflictsyd d3, © H OBzt figpt@dy jhd3 jd3]tds@mt tc ts )
Emzsodd EHjhMjo dzj dzdHihdsdnet 8l.p2B11%; Y iDdsndeiet@Iy 2DAL]. [
Il d&OMmlsswh j i gtgndgy H B9 OEYy 2ZOf tcOo dzj datf-ds,
f Ogz@Bio-RadB ' dzO tcOL fg@ B BEXB RO , i 50O Wsts diztsto g j d3,
o' ff sdaizwfigts ¢ s lsyfvdirtlo &zir Hdzv 96 BKOL Yytso.
g3 daj &3 dzd § 51 B @ @pinlsieistsd d Y 4t ts OO0 dz
tcOCIsj toduL 428 13 )k jcdp tsddgisd H Sstisfigdds e, lslgd dz' digfls ) dz@sB s
ststcdzs? o tsMMmtsL HO9 O dizjmHst fy Is CdsjENERHO s © s © &
M shce detsmfstcts o jrHdpvaztzE G d o d HBE P B P dzypddBiy d d Y. h |
pestis

I dzOMls W " dzQ d eotdedpidgels] devdijossdg 1 At WleAigmj Is
Eyy stsd3 toja kztdg dsddjsotcj Odz' dzig dl tf fe]teijipls Coadzy (¢
BSRWW J CRJobesy s jderOas@@te qIOMEls, tsB dz@HsSQ sdftse) A
Mis!t&H dzts o to | dgjj drdetSiadCfizlz & 5 dg Ssdft8 € Iz fRllguechi et al.,
1993]. T isCts?2 My jydwWw dqydesmilss 8 d HBHLSO
tej Myd dzydd Mo jIsdlsjdzj?2 =~ OttOC Isj tcd TagMals fighg- ¢
HT TagManL s dzH T Istisdzd ¢ 5 dzlz € dzjisteids dzBEE t5jdAMF Is stor 8 - (¢
dzsy jg@ v L PUzED O dzj dzls dzts  di' dfztes@edfisyipddzlis s olz@8} d3w
Codzlpfstsis o j Is dOs jsdedg® Y Is | dzd W dzbHeid ptipl, 11896;d d
Rahalisoret al., 2000;Kaneetal., 2019;Bai et al., 2020;Raktoeet al., 202Q Tosunet
al., 2023; Shibanumaetal., 2023].

s ®&OMbtswh j &L wOE®s@dstsH W dS¢ Oy Ptc ) ispair]
dzO dzd Q dftf dzd € ts dztstel 1 g tclo § 3] dsfglac@EC AftEH W P O gaf Y Is
ftcO-BHtzH cul SBZPE@EEEHR] BE& sdf O efhjficjd
MW sted3d tc ts o OEalisfl dddzj dzls Otcdzr &3 § tsfrj-daj B-6 &5 Qlg [ ¢
Nz stej Myl dzls dz'ddD -~ S @G@ &8s faiz] a tslsds 09 tasj@ifyd IsGi
wazz ste ) M DY ¢ dzQE®Y sdpy ] f WpdgiCa@gisc L B dzfs
Il B8 sty 3w WOL'" | dzS=BSEOOL]E 38 dsdedjdgeldcde daizg -
otsHdIls ¢ toOMCtr Isde hfddz €d, d, fMdzy His® C


https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Rahalison+L&cauthor_id=10618097
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Kane+SR&cauthor_id=31095987
https://pubmed.ncbi.nlm.nih.gov/?sort=pubdate&term=Bai+Y&cauthor_id=32783386
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dz ¢ . ANdzEtste] My dds dz’sToBteBdTBMdf O smw d df k
Ud ded § , HJIsJ Clsd tdizgdigk]ddf fam@esp tizs o SdJ O ¢
mMfsmMeseMmlsekzjls ftsor hjdzd¥ Itsydetsmisd HJjIsj €~
Wsdetseo s s Wz tstej My dzls da alis 2000 959lingg etzdl.” 2001;T h
Cartersetal., 2008;Siggillino etal., 2020; Yacetal., 2020].

[ casHdW deE@Qisd Cydd O dgd N -@EsTofFluaresdenicg
resonance energy transfef J L s dzOdzidzOwY ff j .6 HOYO) {1 df BIS
sMdetso OdzO dzO0 {f tod d3] tsldg Higd dfyHdedE B 1S IS-B delziz &€ @) %
3d. $B®dAyJ GH @SS HHfEsEpy®E W zkzste]j -4 sdeylg d H
CEO®f sdzigp sz j sMise j dzdets OF yJ f 65 o 2 Uizifi=daHiz | f
o d g dzd € ® 5 BdEsEZO - 5 ) HLj HEAH tS[o1 sdgOlstcd vy J , OCyJ f
L SdfHt®d ded B3 j Blstetsdzr ls H s dztotc OQf Wptisdsjissie & jj Is S
dzd J f L OH Odzedzts 2 PrevezgatzisMocelbns 28027 Kutyavin, 2010;
Schneideetal., 2021; Alhadrametal., 2021].

stesd3j , MESEHO BRZO disH Jd-ff & Oy sBEI MY sdz
Col3f dzj i3] dzls Otedzr B3 § sMdzj His9 Olsj dz' dzts iy ls wdekd
ydyfy dwBsHdWdSOydd thdtses Odz dzO Istsd3, ylsw-¢
B lsfpw oL Od dzgdets € ts 3l dzj dfizd dztO tmde'c dsd da©B dzAsipldf Wj
tcse tsdzd W stecd3d teligagilKramef, 089 ¢ d | fekIstcj dzdzv v s
BjYMHE oL Odddes € sd3ff dzj d3j dzls Otedz' dzd tsB dzAzls v
Isj dz! detsmls+ & | Codsf dzj d3d dzels Otedzts?2 O dzd W d yd
f®2 i3jtetse L tsdeH" , dzj fEOjsHed({drd) 82", d firpresinten@ets oy
Is ts jnéds M Is s W, dzdfij dzd Hts dz@ldsjo dpidalzts W dzz tstej My d dzyd d
Nd LBdH"™ MoawL" o008 lsmw M &Odyd?2 118,
SlsHOdzj dzdé Htcke Gl teizgg ©®C § dztf tsjcy a @ fMpthlddzj C
mMw ¢gwoor hjdedy ddzlsj dzimd ovdpsaBisdet al., 2004 Rendgral.y dz
2020; SherriiMix etal., 2021; Marragtal., 2021.

I dzOMmistsw Ml jAjtl Jo tov alztw j Isfpw  dzOd B BSdzy § iy t
tcOlststodzs? HJOGdesMIsdSCd Btdzj L dzj 2 yYjdztse j ¢
Lfduj Bdsdtsedud MSs2 MdbzoOoydd d tyjdSd
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etal., 2008; Woubiktal., 2012;Fyfe, Lavender 2022; BoixPalopetal., 2022; Millon
etal., 2022].

1Al ftedd3d dzv j siqw Hdzw o' ff sdzdzj dzd v  § -dzH
tcj dzydoOydd hilsORBiise thMtset s Ofmde = d daWsj- € -
mMedidz" | d § dzOL dzStewdztetpl., 280B/Ripdagt al, 2011;M° | et &l.,
2015; Hennebiquetal. 20120MMdAMEts2 A JHJtOYdd 4-dzv
fisd ¢ d L@iegg'c dmisteg tets® Odzj  fipglzn d ydvdzfps ey v 6@ H
s OB st tcj O dzgstse Hdzw EME tstcj dzpestiddz d H
sSsHtsd3 Bzdz! Isd dzsC 2Mmdzets?2 W fzz sy j 15 i uikidtised d3© ap
sOlsse o tjyddi i Odaeststs fsdzb Y WY 1@)d K g G d2g
2007],¢| J Mzpestisd dzH d CT{wdey tesd L o sp Mis o O if A detshisSe o
Yylzdzsdzd demisdlsizls ¢ f dStetsB e; ¢ FinNT s tzdi@ O H (L s
o HMISo O 1 ¢ [dcé egiff dztf & gpéshisi FLe (f csdL 9 SH MiIs g ®
HJ di3d B lZRscbdizjyy dz' rdpdul | SR & HE d ors2udzdkis d Is
cfdStsBe [ shffipisucy GBAROHL tBdgPdz] CIs' § @O Afs| t
dzj ded gz Istcd o JH s 52 H W W j % jpdsiisdd ydf df j clizftsidsds
dHJ dzsdW d € Oy .pestisfistOpfzdztzpo | S sosets BJdBo OO
e dzydOydi?2 s ¥Wdqdzsejdzjlsduyud MEts2 ¢ ted dzOHC
ey O¢ydd Mm ¢ ddtdaknsdel Ol wakiydglz dze sOsfgBo
2017);c f ssB  f sSHPWYH S SdBYFHOYdd "M IsOBditse tse 5
HisWBAth ¢ dB tcdH diLddizyftdsidapaty wlsitty dizz dz' s Olstsgj -9
Oz desctsepteq BgWagtctse d Hte., 2019].

M.C.Thomas M MsOolststcORdE ] @ H if EQ s @ fzdzdzr
YJ sk C @ tststc ¢ O dzdrerdptame tdfHQ o 7 ff tots H iz TdEED -
Meud sOded  d3zdz’ o dzff gzl € d £ tzd to s 0 ) dzgs™ M
Cts?2 Hembstsa PrishHlsL gz zt sy &Y€ yds d O-d
ydqdyJ emdioRLtsc § dzdz” -~ Hlbdpthasaygl.,d2®lg. j ¢ O |

{ Mg dzd dFYdack] o dzjteCOBEtssts o W M L ztzts ) j ded s o '
SNRO dzO dfdla IS8 tzd d3j d@jdstifdd*d W d € Oy d sdzdzr = Isj » diEs dzt
dzd Bstew de' ~ dalz § dz-f3fs v db o y jofgiLce) vzt Yz4 MY €6 ¢ &
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ts ) dztf doff d3 Jdmjodzdm  @dfdziudd'W d wde' - i usO@2ydgp s ,dzlz
Colstsco & § sl dzj dgjf BROtC H 9 BBOWd Odzls Or, d Iste
ftcO2 3 cOetpiINewl 889] . | dz® F) tiztste Lindd) Vs SIHWOY | ©
1 dztsdze Gaqtff § dzd dzj e OL 52 Mtf Otcj dzdatsdzlisC dej tsdzgf i P
dHJ OQHY Isf sdzdzs i3z & figls |§ ) © o dfdgf oz EhgdOd J dzts -
d3j dzls Otc dats i ls d dz@BES StsodzgifjgplOR HIFISHPr 1dsdzOIsted yr ., [SH
My Odzjedzdesj,Odz! detsisd 1 ts dzdzets OB fHIHY QEE P () v
BdIls: mMw dzg o9MjGHO.

ImewiL d fgotr Bgdedy MY J ygKd ydigsiysizs dp & dslf Is
Bsh te¥dzj Hicj dzdWv H B Bdzdzd Isj dz! dz' tedz@zf Byl tgl) - did
BBj o O L @dzd tlatsi@dzl € dzj tsils d H ssedzd dz@ ddlzN Az jot$ la dfyis 'O -(dzv
Btsidzz C dzj sIsdH'" M L Od3C dzlzdis@tsds d Sy tshad' - g di3 jtds dg d' |
Ctolzf f @A g s dzj detso sc 5 ROMslsdRSE3 & O s ts Ri3is
cdzj csyBts o Mo lkzy dsmisd ftedotsHdls €
ydfd?2 ris o MmMwOodz dadd M dzj BSHdEY Yo
cOL OO W dC Ooyd2, fwoerhoshdas jy ftetsc
Holzn OB dzdWdSCOYd?2 M HOdz dgj 2h dd3 tsB dz®is Iz
Gts 1 dzj C Isthsmetsals j, L @ 0[0 9] , H 9 z dz@nfiftg Quoddt jddrgeGrys
i dzd W d ¢ SagvdrSzeKelyet al., 2000],0 0 § Isdedec d te ts 9 O d&BA), S(BA L N
CGtso OV O|Y dzd W dCaietgld 2010LiRG&IA 2022] Xie etal., 2023, i d jnis
BO f OtcOdzdzj tztzgzE E e ts W s tizjf L © ( MAP GE WangaDal.,d3d
2010, W s MW stetslsd 5 OIs dzOv € s tefipt] £ Wpd{Wed@ gz i) YR dz
(PRASA) [Huetal. , 2007], d&HEYQdzddi@wy jApkde)wdSBapid t
etal, 200§ . sEEAOLIEOBESISOdZ BsHIJ¥JEOyYyddJls-
0§ dzdzts j sy gl H Y dzy dady So58 Y fidrfls o fBY s dz' L 5o Olad W
sstcO® f dzOL i3y i '&m=mpPkasifttald & 2 0 1 3] d -1yidi WPafkn 2
2019.

Il &Omlsswh jj otcjd" HJI]Sydw ROt j toder
bl A Eyy ssdz to] Ldgidyg' didfils o] O dz! dAshs | D o5 -6F
ter 2 IstejBlzjls d3j dz M j o te] d3j dzd , Btsdzj j 1 §&tS
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or M2 yYkomlse dls | eal 2l kefeveetpal W205pAWaVDgler

f MsOo lc®t ®BG dsisl Ndz(, dmf tsde & dziFagNaMGB H dzw
ftoctso j wjj dgd "SNR$ H dzdd€' Qlzhn &zv " Is@dedtis o o " H j dzjjdzdz
o Jtodets? jl\MBglemafd. , 2008] . stotsdzj Ibets, o d
tcOL tcOB SIsfff J Qdetlzgagj HNIdm dVAf teso j H] dzd W 2 dz
MmO [ 11 ¢etWp20Mla, B dzOteklgjaigddsisdyf so o dJtelkzm
(HEV) [Ishidaetal, 2023 d dzj Stslstster n s dzSHswej alizd2018; o
Szpechcinsketal., 2021;Yaoetal., 2021.

17 sdzdz elzdfjft 1o uw o dzw j Isfpw B tsdzj §J 5§ j tcOHs-d o
d' 8 d ukzefMmlsedlsj dz' daj dgd d3j B EBF RSP sdRcBH ¢ o
4J dzg j tolz.

v OCdd3 BBKOL 5d3, Siu ggoddgndzjwiss qluAitm s d 2
ftcj HIMIsOo dzv j Is d@sBYtofiz IRtS Wpde'te? 2 o3 IstsH  dddzH d
COoydd d HAWW ] te] daysfiOsyafrdd |9 i dixzsd gz sls gizte d O d
Bsy J Is e (IR jodeyOde 140 B ts tc Pis@utedfd y dz" ) dzfitddsjo gz 2 dz(
sstedzts? HJOGdesMisd ¢ d JidfEf§dyd sdedz" = B Sdzj L

R dzd3izldafsi(d 1 A, {PCR

Cslplstgl wOL cOBBSISOdz MslstkzH dzd ¢ OB s Odzgd
1992 [®amoetlal., 1993 . wbkls! Jjet LOCds yj d&zO o -ISE
fsdzdz2v ¥ s Hjlsj Cyds ¢ saisSopdsitidiirhdstzdnigs zjdh) s o
f sdzd " eylls) yd Ofias Ea JueiSEDls | €& @@tz te d Lol jildsifrodds
GJdzmMewLr 9 O h dd3 Mo 2 Mlis o t5YROMEH B jCedgRy i filds) P
MSdd Odzlsdes O J Mo Wit @S ) Uz HieddzsfsQ 0 16 .
1 ts ftlzis te d3q to SCOOBYJdrd ¢ ) GO disdfldsd) cigtsdz ) W @ dzldndd deljtselr Qe
B3ddz0 Misj dzC O fHtesBdtes S Jf sy tsHzdpkle, b Asoff totdsjdz’
Yd 65 OBE e b o)yt @ g isjmdzle’L Odzdz” | ) Odelsd s dz
ClB3f dzj $MO. | tjLbkzd O] §tdkkzyOsls JdzW st
Csddu mMbsej o d fifyiaaiyd dgsdd W tisdzlg st M- dzk
i iz dA=10) [Adler etal., 2003;JayathilakeNemotq 2021;Kamrg Mehtg 2021.
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fOLtej MO hOw MY shHsdsips " jr dRiZids & T&] Is
fstewHSSe d HOYIS oL dBsydsmis! of ftsdzdgw Is!
oL iBtsy dzsfylsd S s dzy Sualdedkds B02MIs ! s EetEy 2 IS¢
1A sLotsdzw jIs o f sdzdgW Is! SHdztso toj d3d dzdzlz elz- H
sdcjdese flzlsy dd mMowLr e Odzgdw ) dad d&3d tOL dzr -

JleTeRnust ypoBHst
(ayopecnenummn

Jderexktupyomee AT,
coeHHEeHHOe ¢ ()ParMeHToM
JHK

AHTHI€HbI

CasispiBawIee
\AT/ \
Tsepnas -
4 ™\ 3 D P

MOAT0AKRKA

t dmiz daBX) Wd dzydf tc O BRSIBA-HI(WRLH O
https://assaydution.com/ipcrconversiorkit (H OIs © Bt ON jJ dgfw 16

/

N

J Ok ydzts?2 dzdlsy cOlskztcj dz@tcts @ iz Pdzdr fz'@ dz&
H OG dzsis d yJ MEdsBlz diddsy e B sdz) L s Odzd v 5dzO
sO, O IO¢YyJ dBOcddIlsdz = h Ot Pehiyaefal, AERY N.O dz
Mal ou M Ms®sis SO IS tc drifizd @akdt cj H Mis Oo dzv j
L WW i CIRdig teisHisy S ydd YYdestpdspd®Oa yOm tcj o dzd -
L Onr Btotsdz] dzd 2 Malpucssad, 22k &Zhfang M MtsQolststcC
cOLtcOBBISC ] BOrREBUE tzt duztzs B tcj H j dz] dzd v
19 [Zhangetal., 2022].

R BBz o dz¥ i 5 M Ols t5y datsdzdd dflsj] taeh i ts df p @iz oz
dzts J dzJ Is disdzy s € s ts te 'd2m §f ds= IguI€s@ dzim s to = digtidzls
i Suydd OYesedtiof tksss d o sy lz d3tzk{ = df U6 @Els dz Is
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U9 J toH W@ dzgW (SPAiISeHlitl phaseamplification

vo jJtoHESYW OL dzOV  Oaitzzi B i Gz dg P v SOt dzd W d € C
[ 1 st toj H dzts ) ¢.dxdeSsiBAdessiet al.,, 200Q. 1 tod dzy d f 3@ fis lisds Dl
dazdisse d dzd L Oydd f tc CEXE&B3 dejsgly o ¢ dgfh 5P | to &f @O g
B ©lcj cgdzj L 6 BDdzalz zO R tsalzff APEESE ©dizg P Byt d ¢ (
dz@ o Z 3t o | tc mdzts fg s W s ) loo@soL ey sty frdsG tstéffislz o - |
dzv ©BY dzd W d ¢ Gugnq sdfzbiats) dag @ BE@ RS2 toYddcenghld |
2003, 200k

[ibbsdl sljteddud MEs2 OB adidCOoydd

I 20k ydztf B | tc Blslist | Asjtdsoim Wdzts ts HetO@ teddd@ ts i3 O dadzn €
dLslsjteddd ud M¢ 521 OBY dad of S BYhHJ B O3y dzd W «
Is tc O dzfn ¢ TP yKyvgh etal.,, 1989, MO G SHH j toy d o O h Ofv-yw
CoOoydd ¢ sMmdzj Hse Oapydt'aldzadBflls@ B3Y( @SR € @y d Wis -daC
Mz HB9 Olsj dz' dzsisd dzkz € dzj dChrtmmos 1991 d M @ REWEzd
ydqw Mt fmdyd " § dzd\yalkeretgdl f162] ( SA)Y did ¢ Oydw ¢ ts
Ctczcz BRERA,1P9g , dJLBljted3dud ME OWw OB dzd W
i J Is ddYAMP) [Notomi et al., 200Q |, nd dzZdC OL sL Oo dMmd ©ZOW
[Vincentet al.,, 2004 , dLilsjtedzd yj Mms¢ Ow G dfdzizdocifizds @32 -g3d
tctsd3 ( KXBrh &t al, 2p03 ,  CtadGhpPfrg@dstfcdzd W d ¢ O y Hanget(alC P A
2008, 0B dzdW d S Oydvw dz0 Mdzatso fHoseaf ezal.QA0d BpisdtdO)
1At m f SEENj ded € OL " [GaBribAR B.) 2022 Htolz ¢ dfg -
fJjh dats?2 BIRB BADINASBA, TAS, SDA, SHARP d SPIAIstc j B Izdj Is )
¢ tsdz! Sdj dalsdste  (sted d dzd Is B ®leizjj )i d. LIS@AF ™.
LAMP, RCRSIBAM Y st dz W % j CIsdo dzts?2 tOBtSlsj ftod
My tod d3j dzfselzdzfsdsts W jted3j dz2ls© [ v j BB3dMBsea O d HiG.

LAMP (loop-mediated isothermal amplificatipil R L SIs j te dzd yJ i ¢ @w
ydqw, jsifeeiezdzOY tBtcOLtso Oded j &3 f j Isj dz

Il Jjtoar jLAME tststieff d i @ @&z0HH [lMotomietal.,, 200Q. 1 ddy-
IsiL O LAMPoff tod d3j dz"Bgtts etz d§), 8 zlz y j dladsO®C Is | to
Geobacillus stearothermophilusr P tc O C Is j tc d 5 Hz dztB Dt fndsj dzdzts 1


https://en.wikipedia.org/wiki/Loop-mediated_isothermal_amplification
https://en.wikipedia.org/wiki/Loop-mediated_isothermal_amplification
https://biomolecula.ru/articles/metody-v-kartinkakh-polimeraznaia-tsepnaia-reaktsiia#source-39
https://en.wikipedia.org/wiki/Loop-mediated_isothermal_amplification
https://en.wikipedia.org/wiki/Geobacillus_stearothermophilus#Polymerase
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dnj zd€ DL &S Is d o dztsi@ywiskdg ts LudsEs ozt lyis W OL ¥ OH j
yddoe 'df tsdzuzy 8¢ ydlsj a3 jf te60il6Am). s dzd UG MNP  isd -€ ¢
Yd ME s OCd 4O suiesdy s dsj 2 kMY j s dzf Bizdge-Be
3 dzj 2ABfOtc ff tc O2 dfjtdaftoots f s =T j dzd ¢ M j y dyWfdf v
SHZBOEHGo ' N Ojls d ojtswisdshls! (o dshHHE LS o

e I e e il Bl e B e B3 5
s F3. o il 3

Ipsmoit BHY TpeHHHIT
s’ npaiiMep

s ey wbde wfls bk, ﬁ ey
vt ‘bdy
OGpaTHBIT BHY TPEHHHI
npaiimep .
o b il Bl e B2 el ©
FIP 4(\ Bl 1
bl ¥ s 'h\/
5' / \
=3 ,uﬂd} ;
“ 5 3 falle— ,
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AMrunidukans

t d Mz dasiS) thd dzyd § tc OBLAKP [Aldggskntal. 2015

OBy Zd¥WdEOydw ofiBjlssHtsd3 LAMP MmtsMmistsdls du
GOdzls j dzj sBtcOL dzgs?2 MIsOHBT 2t & Oyd @ dzd Yy §izig €z6
ydedzseo. wfftsmsBOdB3d HJII]Sydd tjLbkzd SO
Gjdzj;, Htedd3sjdzgj dedj ddzlsj S Odzdtelkze hdrn C O
9 Ot Odzls" t©WOL &z ydz' 4§ 90OtedOdzs FI P d Bt P
Sostc® (9 WJLEZd IsOIs] oLOddsHj2MsadwY &
dsdz0di3d RBOecdd™) ; Stdsted B sted gt #).c2020]. d3j st


https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%BB%D0%B8%D0%BA%D0%B0%D0%B7%D1%8B
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I'dzdlsj 6Ollztey dd3d s lsmw Mo jHygedd S Bd d)oz-H.
HdIsj dzv  OtcOIskze j tc Czigdg a Odzdizr - jydef offEld=izr =L, W
Y.pestim BdBdEseduyj Mfdr tBttOL yodm yYJjdzse j o
cafl (otj d3w, L OsteOyd dedets ] dzO© {ois/odPapgtietd J
al., 2019 . ] d M &jSinghdnO dgfsdo o Isstc OB ctso stedIs
LAMPH dzv s j tcOlsd oYizpe8tis H S fz&y Qdedzts?2 d&zO d MY
tcse dzO ¢ J dBingleetal, 202409 Bldnm|[ Mts O o g ts & O tizdeddP tots
BISL AMP ) d3d € tetsy d H SHEEYIS'dgr 2d3 oyl sty adatsHnSIS
ot d3gd dedzlze H i lsjg Cyde 10 666t Bisth M€ Is
H O y@hmpylobactejejuni, Listeria monocytogeneStaphylococcus aureus, Shigella
flexneri, Salmonella enterica, Vibrio alginolyticus, Vibrio cholerae, Vibrio
parahemol yticus, Vi brio v[dihetalf202dus tdB
KH. Oo i M MOolststcOBRBd f sSIAMP | waBw yinjtsdefre e A
CoV-2 9o Cdzdded yd M¢ defal. s 2OR2RIPE POMsOo ststc O
5 MBLHOddd d3j d@3BtcOdzdzts? MmMdMmisjy &3 LAMP 9
B' Mistese s ¢ tsdzd yd Mise j dzdzts ¢ sCoBH [Bhu et pldzgd 0824w
R.Jz(dIls d ®HB®RPIseOL tOBBSIsOdzd LAMP Hddv dc
3d ¢ eBmarthracis] z dIs d H (OB SHAWKesH) . s Qo Iststc O A3
ML HAEPHISBE dzOtclzy § dzd W 9 ( tc z OO deffkasdet@liy ¢ d
2023]. E. Juscamaytd. - pfg z s Qo Is ts tc O d3 i tshy to tDARFAtfW  t6H- |
Y d Bordetella pertussifluscamaytd. - peta., 2@R3].

W.Liu f MsOealststcOd3d 1 toj H dztdff dsdizf] d3jg s ik
tcOdz! dzze toj O[Liyefal, 201B]S R siststg®W j Is M sdz L
SHdts?2 § Oter Fodklpidaseds ¢ j tcd3d dzlsO. | 2C dzi s
s s@&GO0 ftowdhkisets  BBOldets O d3j f
dzz € dzj slIsdHdzr | f tsdzj € tsolzg s p dz'Cdpdftf Islrf] di3d ©zts O ©
Mozj His9 Ols j dz! -digtf'is dzdizd M dzd ALV O dzcbch StEshts @sls
mMv & ML HOddd PSR SHalre¢udMflisH ef &.,2oRd]H. Kjuymsa r
Mo ststcOd BsEOL BGHEESR | d&GsH d W d € RAN-AAVP L A
By ssH dLljtedBdyd MEis?2 O@fddwdsoyddy- ¢t


https://en.wikipedia.org/wiki/Loop-mediated_isothermal_amplification
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dzy CMflzsBdysB ] JHddzj dzdJ Bzdz' sdif dzj Sy d Bk
Y dzdzG BOLftzds Y i3 sdz' L 59 Odzd VW dBBOG dzd tdal, =022} O f
1 toj Hdztsy J dzadzOWY BsHIWJdSOydw BM dzO dMmff sdg- L
o6 d3j dzdats? H plefjezmdsd @iy Eakzg 2 difisvy.? ®Gardingg
ftej Hdzts) dsdz dzgh yass H J BAIR @ 7Y Mtse d3j M j ded W
Molecular BeaconfHardinge, 2023

RMftsdz! Lo Odedy birmrdesatzEedd LAMP f s16o 5
yde M@gestispr OtcOCIsjtedL zs hzs mqw o1 ) afze2m Ishyfd s
detsfls: 86 Hdzv OdzZOdzdL © Bdtsdztse d yjLANR & 8 d3@Ho@
Btsdd df sls | deg @xfing sdz! L 58 Odztf ¥ d3v 9 o fig th'dAE s qHis- B
dzr = tYyOcE o

MmJ dzd € OL ts LCeY dahgdv dgfBMDBAY Inelicasedependenamplification

mj dzd C OL 5L O d d BEVOLB B dzW PO 15d W dzO Isif -0 C
tcOB Sl®QE@O 4 CisBzOdzdj 2 New Engl and Biraifss
§ o) Hdzshitgdas) daj dafj OCydd = | iz &y j slsfdstkrichia
coli, 0 IsO8tcQddij dzls© sdiB8Sasp @®YPR A WO O udh-
fsd Lz MY HOziifdn s, H IRPRERY M H d d2vis Jsdgv i
3" dgls OB d dzdd Jokdslisds MisiissW dzd d , ) Pdzl¥ jic1 ErfistaRy jdz
yJd'f 1 st dmezuags

{4 O0CHguzdCOL 5L O dMmd B § to Sy ~disfHvadls: O ) 6 d
37 Aw. 10&dudji 070 f{te]jHakOtsdElyjsdf dgPI to
sz®8pH Auw ftsorhoOjls + WWJ CiBJ s[@EscBisetal, 2BQDHYan d ¢
et al., 2014. g4J2yom fwsdLosHWISMYE HE BMRE ts Uy IO
s Uzy dAfsts @d3j dBsyflsshglrd i3 L OL O, O o BEMGEIEIS ;6 dg K|
Bddz dzOw 7 j daff STi@im@anabregbacker tengcongengisits € tc O h v- dad:
UvrD). Clstintso s C iz tf dzts sazwifj tsdzlip dzls j L 11 s f tetfal,6 5
2017].


https://en.wikipedia.org/wiki/Klenow_fragment#The_exo-_Klenow_fragment
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Avmingukanaa JHK-MAmesn

t dmMz daBC Bl Ao d dztg @ 8 g "IstEHAR] ¢ OL BE DO d i)
@iy dzd W {HDA)JURL: https://international.neb.com/applications/dna
amplificationpcr-andqgpcr/isothermabmplification/helicas@ependenamplification
HOIO tBtOh jddw 16.10.2022)

s dzj H s iHsjOdek (O 5L Oo d M) d d3tiPs y @als dsdstidz] Shgdsy(d
BsMmis: o fftwdzdep @ lsj dz' detscts 1 sOf O Hj dz@bkz
sso, MfsMisOoaddr n M OdOdtscdydy 3 twjL kz
Yylsts BOS Md 3O dz! dzgOW Hdzd dzgO@ Mddzelsj L Jelz j 3+
G dizOMdzets H Odzdz" BC. Zahradirkf j fias® d3& g e OL sL Ggo
f dzdW S Paggfyls Btsdz NIz Hd Oc desisd yj M¢C iz :
[Zahradniket al.,, 2014. 1 d&zOG tsH OtcW Hixs DY ¢ O® 156 @ dzdats 2
Bi oHel i x d fwfditse Odzdzs? 20 1§ tod o3 dzj dzd - -
B' &3 tBig®OV s@eekdv jr Bst ts dzd dz3jfidOadets o sk a3 szdzy
Hazd @iy dzd W ydtelz j Bsc s VW tc Bar@pialze®sy. His 1500
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4 Csdzmistczd etso Odzr Is JHDK," , H dzvi datsjo ORIBemjdfugh dAC
difficile, Chlamydiatrachomatis Herpessimplex Neisseriagonorrhea S aureusd
MRSA( d3d Isd yd dzdzd dztc j L d M & gudzlnddin et alh 20@EHpiw et al.,
2008;Jeongetal., 2009].

RPA (Recombinase polymerase amplificatianY j ¢ tsd3s d dzOL dzOw
OBy dzd W oS 1O d ¥

Clstsls d&gj stsH B " &0 &6 L ipRwtdkisHOdz CoOd3d B  tSis,
Csi3f ©Odzd d T wiPiepgeribtgetialT ZD0G] | &zQo dz" d@3  toj d 3kz
fijtejH CdzOMMdud MEts2 1At wodw jlsfpw oL BB
CtsdzdzOls dzts 2 Is j By, to OldfAstdf g §i(dPOBdz! dets 2  Is j d3fhj 46 ©
dztsets fotslsj COdedw toj OCydd WwWo O Alsmw £ dPA
Wijtedsj dels©, tsfmkh jfMmMsoadweh jets MddalsjL 171 s,
Bsuf sdzd dzj s OL ", IsOC Y] o tj OC ydBdedziS2 Mjggp f
CsfisB QUWEXW OO uv4d4. [HA&kz yYyoOmls: dsdzj Skzdz to] !
602 d3j tetsdf, M HsieAcctiasdis) ogas) s

t1dftejHMmlsOo dzp y B Of [ AW A YT ndg” tSfo SBEHY +
CsdzyO 02 d3j tc O dag s B B REdgjais fzO L€ fyd d30 dz' e~ 2
tcOLEZjdi3r » ORI dzd S Bdetso tsetceOdzdyjdz 1000 . «
LEzjd3r = § t0OR@R] daz & dzj sb s s dzy disl ¢z dzEADlapd Is
B4 dz' ", ud AR B riENL@e ddfRfjotiet AL, B017]  t jf-tsd
dZzOL dzOVY f tsdzd d&3j e OL dzOWY OBy dzdW S Oydw dzio - d
dzr d3 dzj HsMISOISC tsd3 dItsy dzts dzOL 9 Ols*  dzj 5B S H
Y3 .y OCydd) d dsydl BT ls! fddi dd dzO o
qdzd (1 ¢ o to]oE dais jodsjOdif .dats


https://en.wikipedia.org/wiki/Recombinase
https://en.wikipedia.org/wiki/Recombinase
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t dMkz diBiCu ~1j. 30 dgj S t51e3@ d dzOL dzs?2  sdzd A3 6 O
[URL: https://international.neb.com/applications/éamaplificationpcr-and
gpcr/isothermabmplification/recombinaspolymeraseamplificationandstrand
invasionbasedamplification(H OIs© B tcOh jdgdw 16. 10

1t O®&Mayborodal M Oo Is tstec O d3d B difiistsedr Qf jldsiiBtdadt
WOLdsgX sd3B d dzOL dgts?2 ff sdzd d3j ©OC dzig § s DR @zg &
Is j € \YdpdstifMayborodaetal. , 2016] . t{ OL tcOB 5ls ©QdzdzOW
M JydWw d XdBigls'h. MsOolsstcOBd Mstse N ddzd s
L. monocytogenes f dh jor n | tetah PRGOBs@EPuUIssSEe S, o
J Mis HOdzdzr | 5 Ctsdzmistczdtctso Oded® Iso j toH S
¢GJf§OlsdlsO etlal, pPORIGch zaadhtc iz B A3 O d dztso j € Oet l. Wo |
2023]
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SHARP (SSiielicase Assisted Rapid PCRu " iflsteOw 1 At MM -{ &
nd dzdC oL T

[ jstsH wOLiB@ds®ipdljlsj [ YtdkO mtsi ¢ ddzh
fted d3j dzj dzd J d day § d2jcte dats 2M 6= QB2 EBS) Qlrro "W jL dstB @its-y
f sy ydzkz fGavrilpvset al., 2022]t j OS ydv  tcisly Y @ jotD B € B¢
My &zdSOLO OMfdziIsOJIs 1 s, d&O BHAdsYJ fEsy.
Mz ydiet fesdmMratsHdls tlyde fwO2dBjtese (d
dulsd Isj i3 jA@ls zasjjdzpBOL O e OMmY dzjinls @EdlsEy dzdm
90jlsfmfwy B jdzs¢ SSB, O sy st O0bGitf
sfih jMmisodvjl MdddsjL yifi?2 ris.

SEA(strandexchangemplification 7 ¢ d3f dzd W dfifis@ wizf s iz 2

SEA ftjHMmMsOoadw jIs Mtset?2 tj OCyds ddzsls
dzzte d20 dMftsdz LsoeOdedd cfkzL'™ te! Cs9€ HJ d2ZO
OL HJdzjdzdV BOBdyde = yyfi?2 r1s), dazyH
dzd "SH des s W j ted3j dzls j H dzv-Bonftazlsl) 20a8;FeiHg, 20[L3A | |
Shietal. , 2016]. [ JlktH &EAC BdD)isOf jstg @&l d dz dis f)
dzj dzdw d or MsCts? HJOGdsMIsdyd MEts?2 ykemise
mMotsjets tOLadlsdwY dsy jils Brils! dhf sdz' L sp O
stse 1 s. XIWamg®B s P g lssts@itBtcd Ismfv B EZMffh
dzdw SEA Mo dgi Mlsdes M B IssHBdR OdzOdzdL O ¢
odLEZOd dzsets B dzOtclz ) J dzed W T lde&zdl iy dsdag)danget € c
al. , 20205 ¢ |dgd sSBHO L OC dz¢ yJ dzO-B = ih)@zig ! it
6 Oc | fids SR @l M chR méls | thds

I CoyhiBshnlstcswelg) Bsdk FAOHBdZz Mo tss L WW J G
ftesojHjdzdd OdzOdreby @z N RS QY Ddzdw MEste
"d, Ukt MewL Odts ) Jctsistety pdcglish I fiply o1 @ dde:q
fsHESIsse Cd tsB MY tsozy Hisky j Glpfsld yJj dzdv t6J L
~nOtOCIsjtedL zj sy slsdesMmdIlsy dz! dets?2 HjihgodL
MeCB80dzdWY dydteseo Odzdz = COHtOA d H @Quisdada s fr
Gon&lezetal, 2013 . [ JIssH LFA BCOLOdhmw 1 ¥ W Z& Isc
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moraG8lvez etal., 201§ , Is ts SSydfjelzid. 92014 , dzlz € dzj d dztda et n
al.,, 2016;Du etal., 2017 ©H dzsdzz € dzj sSIsd H dz" = Bz IsHDigAR, G
2014.

AA. Zas aQeals tsfiiz@rigfte]] h dets  ff wyd &5 fsHd dkdA MP  d R
o d3J MisRjj IsBH sdp dAWF Astf j ttOls d o dzts 2 Bafilizs ahthr@cig -d
tularensisd Y. pestifZasadaetal. , 201 8] , g cfidsjmdzy@dRBOIEE H -
weoddzdm: tldsmdlsj d ds o Mt OV Yy OMmislsd ©
IsjtcOlskztedzr = HOdgdz" 7 dd&Bj J sy d de¥ SBHRY igqas d ¢
GtisB dzOtclz Y. jpastfsy tsfdatse Odzdz' = dz@FA qHsy eb akz' 20189 O
Kortli etal., 202Q.

PCA (PulseControlled Amplification) rR a3 &z dz!Ofgizig@xd ¥ d € Oy d v

PCAT di3j ssH OB dzdW S Oydd dzzC dzj qadztsor 7 ¢
ftod 3 dgv ¥ Isfw toj L ¢ dJ. Spfuslfisptcrscy OLdgy W& O tdzeta] dj
Gtcj 0 Olsj dzj dgjptlzls d3j " v dg@df 6w &3z o tcj OC yd ts dzdzl
SR dZzOYHjdd] L Oddd®BOsls dRBJSCtetsmj Skzdghr , ylsts
Mo jtorBM Mistes e s CpdsC dzdsts v as@aizg Is. M ts C tefsddWif-C
ydd o 10 t©OL d f{sdzzydls!( ddjrtigE IsOls o Isj

DJIOHT AU

I'mOpuauszanms c

MMUIIEHbIO ITonumepasa

'OGparnbrii
" mpaiimep

MarsuTHast YaCTHIA €
OpsIMBIM IpaiiMepoM

DJIOHr Al
MarauTtHoe
CBSfA3bIBAHHE C
TBepoil - DJaeKkTpHYecKHit Or:xur npaiimepa

IOBEPXHOCTBLIO HMITYJbC
Hmnyabc renepupyer

TeIJIO AJ1d JeHaTypaluu

t Mz dds e 7lj. BO BB sSsSHO B zdzt Mdes?2
[URL: https://www.gnabio.com/technologyH OIs © Bt O j ddfvw 1
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I Coyimbey ftoddsd 6O ¢ J i@ dedstisd oztzerdgle d d-
ftcdo J MisK. c@gkbkier M (fiftsiOn @Bdiersd dzPts z j 1 szd
o 5L B Iz H[M dflef elzl., 202].

SHERLOCK(Specific high sensitivityenzymaticreporterunlocking i & § j g W
Yyd mMeow or MsC sykzoe misle ddsge@ dAO@ L BY drtis@iz] tdas s C

[ iIssH BGMdatseo Odz dzO Mtse d3j M § dad d S oy dD=B- e
sz dJ 2-CERI IR kL dzOo Odzdw My J ydw du@-ms
Is j dz' dziGEgdéepierget al.,, 2017; Kellneret al., 2019] ¢ Iz Is ¢ B3 sStsH O |
o' fsdzdgj dzgdt¢ dzj MSEtsdz! S t6J OSyd2. 1 Jj todsts?
dzd d3j tc OL dzO WO Y gD tff e & s He Olsizi ¢ tefifdf ghufmidzd ¢ s dalf & &
Hfgd MY sdz! L BFOdaf pdgd 3 WARW S BEIsste 8 OMY Sjdzts
tcOn, ©Odz]J dMftsdz L s Odede'd s SitdOtc dg| il jslsizmw |
s M ®sdj SedzOBd t1s HilbjSbdekzj @32 {6
ftod d3d dzv § smw MmLaplpz& al.C.R1 SP R3] : o totsdzd
crt1s, Yyofqls: dezC dzj slsdH dets? f tsfdzj His9 @Hsj «
Isd Hdzts &z HisdNOIsj dz! detsflsd d3d M j erdiz § ddj € cigopdGree: g
dzj Mt j ydwdyd MGk d&kzCdzj OLkz Casl3a, ¢t
My JydWduydes W jted3d dzlsdtclzj s dzj o v 5@ tzgeH j dzdz
Bsdsd dzls HBraBHJI HAs] W ddEZ g jipfipuysisdels dztsd L B "Wis t5-
"dafw o MdMmisd d&3j -MJ tdaMiipficesipdzd dedgHBdz@ftqlzsy d o © Is
tcdd3j stesd3 d MoadHjIsjdzt Miseakjls B H it it dts

[ J s SHERLOCKY tc j H ls O gz fi) t6 jn Wi$ dgdztdzc stsB j RO O
tc OC Is j to doL' EH)HEMFD ¢ dzts M) Isfig tfy i W WsP  dztsifrplds & o 1 df ts-dz0
B3y dets § &3y § ©ITB EfejdzY o d L 2 Odzd L O Wlls[ts jics) aGigisif
f dzdW d C,0lslet® COLT 90jIs dz0 o tsL dzgtsy dzsfyls!
sstsBh O Isfw tSHERBACK ©dMsds&Q tc 2 9 ) dzd v Plasmdsliom
mMfsmMsedzr = 97" L' 9 0Ols! Cygandzyhsnepteal., 2021y;j dzsts I € O
OWtedS OdzMSE se 8 Ikicd §f CSipmBislEsSL Q0L kso 4§ & [0
CoV-2 [Patchsungetal., 2020;Schermeetal., 202Q ; s tor-stidkds® G J O3S (&
if 52 dzd-s&aH,C d2 § 2 2Neissdria gopogrhoeafg.uo etal., 2021].
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Casi3a PHK cencop

CRISPR tun VI-a Cas13

PHKa3za ———@
I N i
Paspesannblii
PHK cencop
JHK PexomOnHa3Hasi
— noJIMMepasHast Cas13a gerexknusi
. =
ML REA @ Curaa;a BbICBOOOKIEHHOTO
G ey penoprepa Y
T7 TpaHCKPHNIHUS "w™u  Swrn  Sw™u 1 ; =
=1 EDRERURIIRE, — — - @ :
~ .\ N wh N N ._ v
- A~ =
o ' 9 oy H @ [
~ ) PIIA-PB .
‘\__ ~ C) E o %- o r '.
PHK
=wo=u JTHK-MuIIeHb —8' Cas13a-crRNA —@ Pacmeniennblii penoprep

t Mz diB %y ~1j. BOIsd ydzsj dL SBHERDPEKEZ] 4 d34
[Kellner etal., 2019]

g4 smtse Od3d , BBd s8H B dzts ¢ d WSHERLQCK { W% dsdpv i
NASBACC (NASBA-CRISPR i Nucleic Acid Sequenebased Amplification’
CRISPROBY &zd W d S Oydvw &0 hdetse | f simdzf HEEH OIs
CRISPR)i & fdzse j dzj ydls O dzd WCRISER{RArdeeet al.,s
2016], HOLMES (OneHour Low-cost MultipurposeHighly Efficient Sydemi ts Hixiz
Yyomses OV dzj HStletSG OV ddesGc sy J 0z)) d ©OL ¢ 5 lir) JHi§ -fip
f sdzt L s€a@daadddLAMP [Li et al, 2018], DETECTR (DNA endonuclease
targetedCRISPR trans reporteri Is tc Gteigmtf ts tCRISRR dz0y J dzj dzdz 2
L dzH ts dzlz € @hgnétal.z2018,HUDSON (Heatingun-extracteddiagnosticsamples
to obliteratenuclease$ dzOG tcj © Odzd §j dzj + CMistcOG d tets 9 O dzdz”
Hdzw Eded yls sy J diadivolddzizal§ 204§GODETECTION (Casl2bmediated
DNA detectioni sB dzQtelzy j dz2dd 11 s, U t@detgnhdsget@ldzdzt
2018; Fapohundeet al., 2023, FELICX (flap endonuclease, Taq ligase and CRISPR
Cas for diagnostics (X) d&zs ¢ z Is dzOw + dzH s dzz € dzj OC@ s dgdzy
O ¢ dzts ) Is o RAgharwabe) al., 2023, CASMART (CRISPRASsociatedMutation
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Allele RapidTesti 1€ M telg jififf)s Odzdzj dzv RBEzlsOyd d ,) [Zhany L
etal., 2023.

[ il tlsjtdl3dyud Ms 2 i Okt SQEREH O o dzj
Mo to] d3d dzdzets 2 -aiisdigj 1€ gy fipldass?  H d O6 dzs s d WA
Yydqodzsdy Hdzw o' Isj Mmdzj tedw BEzHiGEA. 1 Aistsj S8
d i3z j f)dsoCX B tc&EDE sIs O f tc dsdgli dejOdzd[vo dzts i lss -«
Istcj Bdetsmisd o CoDPDEzOHY d ydOda iz@®- d HBEECEE
sO0¢ COC oy &Y JROssd¢ O s fLiadO ygjiHdgdty Pl 2 t
ssHI L Bis | t6 BOWMEIX GOl dMnY s dzey s af Glsaofg
WJHJ O dsid izldcjsd'dy OB St OIsstedzis? H (BOSHES f
dzj 2 sfiffpd ORE On dEddESYGd, dJHJdsIWJE Oy
HWW jtoJ dz2ydOydd otLBRZHdIjdzj 2 Mttt Gff Of

ryvsudyr

Jdsudgybes]sdazsedud Msdy dzOdzis iy i) et
ykz, d ®©BB&OHO:Nd] MY shtssisHist 8§ Oded MY § MY
HWh drfw o dMmMdzj & ZiifkA)SCEOIs § tod Odzj

Il LOsadMmMdBsmMisd ©ls ftedd3j dzv j &i3" = B B ABE Az
tsdzd ¢ s dzlz € dzj tslsudHfdz, Jj-u trihss, By &zC¢ 597 |, e dzj ¢

Bdsydtr- [ [ JteL OB J S 59, 2003] . ] L Ooadmd d3
20 BOItedyds §j, SEBEGdzdyy sdfd j5d 2O thdse |
[Kusnezowetal. , 2003] . utjHddzj ded] BB dBsdz] ¢ Edz

LtsoOdedj &3 OHMmMtsteB ydd, Ctso Odzj dzlsdgr = Mo wrL §
Ctesmmdzd dz€ J oS50 .

1 j oo tsdzO\Osiz'd dAisO L tc O BHsARfGods o | W3 daff i | ¢ © gladzyf
[Lysov et al. |, 1996] . 1 tudiffdzj Hdag@sw@ded 1 d figtf tsdig-L t
IsSOo dzj dzd W dzzC dzj sSIsdHdzr = Moz Hise Ols§ dz! jdzts f
dzdw JHddzdydzr = (tdzddi3steW d' n dzz2C dzj slsd@-s9
Bd dz desisd o Iststc szt dif s ©lddy Btalt, 1988; Hacia,
1999; Mir, Southern 1999; Lindrooset al., 2001; Lowell et al., 2015 Dupontet al.,
2023;Maoetal., 2023.
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Cnorsi ¢
OHOOIHYMECKHMH

% MAKPOMOJCKY.1aMM

-

MICROARRAY

t d Mk 28 flj. A3OIsd ydzesy dL sBtcOY § dzd J
[URL: https://orbitbiotech.corfH ©ls © tsB ©L3AN.JORAZ W

dbkzlst i) IsgdgPtsp1 pOCdzt yjdzO © cdBtedHdL O
o tjLlzd Oy 1At ddOdI@EEYHYLS s de” AUz (
My dededz@d Mls § € dzts MY j ydvagfrubEsdagidls jrtiga Blszte j  d d3d
L HOdd d mBlefjsuyjdifflssesj dzdz" i3d d L Otelzs j 3 dz' &Bd
o ddzmisdlskzlsy dsdzj Ckdzv tcdzs?2 BB dzse d d ddrs.
Mstczdteso Odz Bdtsydf Hdzw B dzOtelzy j dzdW tds(
MmMéts?2 wirLeor , dzO Is £ t610,dz! eizls P O lisdiflyffisdh ~ QL2 rirfs o ey,
Tomi oka M MtsOo lststc Ot o gishviiE) edddre tc § 1§ § da
Isj Sydd o tsuUpdBHjdddCdRR dwiteojrdzsd d d  ydkalzr 2006].T o
sO0Cxd JMmls! MoejHjdedw B EMYHH teosmpHdacidnpst
oduuizif@ fWendetal. , 2006] ; ddzH d & OWdcHolereOH30d) dzl
1 dzls j tots ¢ j d3ts tdEtac®icOd S H AjJintstal., 2007);d H j dzlsd W S O & &



81

Isj dzj 2 dzj S slstster °7 dej § dzQ sk tsdz' OF  dBi i), 20#4) 22 (
0], 2 fis O dzts ata@ pzdpd 'y Wiz fiplsjs2epd © tzfg § f @ Gfsyg 6t al.,, 2010;
Protonotarioetal. , 2021 ; etd&gr2@Rfrawesj Lt ydd ¢ @dzpgtastsc
al., 2023, sB dzOtelz ) J dzgdWw 1 s o ( tcidm@etalf, BGR1! J B IS G
o 5L B kz HIg(bsgj jdtw C[@adirallah & al.,, 2022] dzd - ts tc O H Scfmogcihet all,
2014], dzj ¢ d ts dzjCamiet al. Q 2014, OfpifGg &z Mit®@ykz{ ts, /
[ OB ke [ r ( tcdztc\va Sridivasatd). . cDOO BlEOde s s to
rysudim dmf sdz? L soOdzedj i3 CSlsstiecsets fftcso SH
BOCIjted Odz! dz' n f OlstsGg § dzts o, o Mistcj & hodisHir
Aeromonashydrophilg C. jejuni, Clostridium perfringens Cryptosporidiumparvum
Helicobacter pylori, Legionella pneumophila L. monocytogengs Mycoplasma
genetalium Proteusmirabilis, S. aureus Streptococcuggalactiag V. cholerag Vibrio
parahaemolyticugf Y. enterocolitica[ Srinivasaretal., 2017.s e s 3] Ists¢G dg;
Mtcdtetso OdzO + WW J SIsdo dzigihtetso § o G3Paey Y §
MfsmMsB O HzY Myd § dzj-deg ¢ Z HisazS sH s e By dzj WO © !
dedv fted of f tsdzdzj ded d f Odzj ts Bgsezplls 2018] M@z
dets dzd Is | tc @lsl3g 8 Js fPudzdz” i ®L@dzgd g sudf © H dzv 9 SN ts dz
HiliCydd o @A OHJ G G2 disiQomefal B L © [

I dzOfmistswh gzy  f ©isdY H y dzdd  ddHdgHarlsCd@EACdO ) o
dz 2 d dsiidgdg' \rd B sdzj L dzj 2 M sdfftis dxiz'd fotisdr dr e
COovysgdzj § ud dz3d7Otc EfeicHbdfda dispf ¢ Olsd cojddadia
f Olssceljldzteedz f f ff Ols B.dnelitzdsts B Isuds (NimbleGenSystemsinc.,
4 Z ¢ )E, coli O157 (Agilent Technologies & z V. ¢hplerae(NimbleGenSystems
Inc., 4 zH anthracis(Affymetrix, w2z ¢ ) .

I't sfigd ¢ Ouwd Mise §  d3d H chlaftdafrptHdi~O 6 fizsHdstfge & d
e totso9Pqzsyud f sor j g ydd o sL Bl g Jste Yrrdey dzH@S-C
ydd pdelkzmMO cjfOIsdisO & ;50 B sk lszodejzd) | el
Il RY; tBd2Otokzf) g2d9 dJtckzmMses Ggdy jfflspSwgd zd dIs
sfister = Sdh jyder = ddaW j Syd?2 [ 4 tcOdeso M ff2
oJdzykz¢ d Hte., 20 15Ryabpilreta @020 d HE. , 2C


http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmoock%20G%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ryabinin%20VA%5Bauth%5D
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1 20y dIs jJddzlsdp'te?j il ftoj HMIsOQo dzw ¥ Is MEsB 52 ts¢ M
00 dzdz" jls j Bzt dzZAP](Bultile Analyte Profiling i d3dzts ¢ s O dzO dzd Is
f tetsW d dzd to tff acQ dzdfsii)is,0 0 dzv & M | 2 ' §f t5 cdzdgipaiatftts dntis § o34
G J dzj Istscuf§ figfSzdzlz dzts Asf @sdzQ@kds tc dafs omst@.], 2015

1 sfdzj nizs M jj Efmtse jteh j denls-alt § 1§ dzy j foizdsty orgciat
dedf deH d S Oydd d dentgdask{ri KOy s O dzfdz " g -digl
o § dadaBM" didfdjlstelg® O 3" = L fdH] BdsdZscdUd NS dn
o'  sdzdzj ded W w6 jstg Qgyiffschigs@ s dzP ls d U d M don  tEiKHHES
SHdtets OdzZOdzdL ©. uvOS¢YJ BIdBYdYr BdEZOY O
h jdzd d fptdefdidAds tcd 6 fsHjadic b B @@Rditse § tzy B 2 s 1©
d de¥v § € WosXzdd3@Bzd ¥ f d H J B Wd ME 5 GHSO ff sLIS g teiz) g
o Mmdls: L WWjClIsdo dfdids DHAUWKEBISOD { § dH ] dgd s
Mz HooPERd LB | 2 tOMftesMistcOdz] dzgdw h Is O BBE ¢

¢flsOd3] 6

¢ lsOd3] 6 f to jSBAERO otdAvdzEsy Jif Sy wdz' § Bsdz)
mMysmse dshis! ¢« ¢ MOMESSHcE ddafgqdgal ¢ danls tadg-C I
f dzj d3j dzls Otedzzy dJdz@ @3 f 59 J t6em dzSMlsW A3, d, Mmadz
Hiczed] dBsdzj Skzdzr ddzd HJ BgsdzMmlis tc d teHesabirthet € (
al., 2000;Famuloketal., 2009.

] sdzz yJ dzd 4 BOG UsiOetiz@ddshigy Is s H | T oSyStEmaidelution
of Ligandsby ExponentiaEnr i chment e ( MmdMmlsj d©ZOIsd y4 M ¢
1 Citf sdzd dzyd Odz' dztssetss " tsogtEses, © My f@HNS;d IHntjtoatSaostak
1990; Tuerk Gold, 1 9 9 0 ; Eat on, 1997; Kusser, j20
dzj Suydd d YshmdjHizs"jd st HOddd Jis- dz
or a Codmpddst O h dr M smtse desMmis: 8 MoaweLr 9 0lIs
[Bock et al.,, 1992;Schneideret al. 1992] . JIsBstc 9 ¢ dzt QO
HddJ: Wstedidteseo Odzdy Mz yOI dets?2 B JdB Iz Shs§ €
teslsCdr dkzCdj slsdHdz = fsmdzi His9 Ols | dztcdgiels
dzn | Mlistcf UMbtz @B dzd tslsj € d -gd aisdiz) Islsdetg Arj dz
LOohdafmw d dzj Mo w L Oa h CEardhitet als @0 %5DsatimiwiCher Alts Is
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2005, 0B dzdW d S Oydy BdzdetsdzzC dzj sIsdHsd , d BIBY J
LEjIsmw tBBGEOMNY dzdzOW B d B dzd 5 Istfj &edy d € tslslsg tedz
dzw s Is dgz € dzj slsd H dzr f shdzi His9 Olsj dz' dzsfis d
(t d iz dAR)<. sO¢ ftwOo ddzts, o fYtHOeadwe h jd3 B
ftodd3j dzv s sfqw BdB dZdSIsj Sd, MomMisswh dj dL ¢t
[Conradet al., 1996] S. Guoff MtsOo lststcOd3d MstsB "  dAAIVTE |
SELEXiIs&z®tfBOd3j tcso [11s, SCStbtter | dse His

HOMRBd ®HBOSCtkdBsd) Skdz, dts SOC Y] Hjlsjtef o
i34 dzj dzd v, s O8 dzdzw wde® Ols ts @3zM[Cuw et il pG28] s o s 3] RIs t5 ¢
Gowlandd D.M. GowersimtstsB h d dzd s tcOLGelesEEK 6 gzv d3fjts s H
Of sOd3j etso & aiFffth jj davdsip § Isizj tdd] @ Ezdzibalid Gowers

2023]

Mumensb
JIHK/PHEK t @ CET b
OndanoTeKka - > -

SELEX : %
(Systematic Evolution of Ligands \>\>
T by Exponential Enrichment) i

CHKBeHC

HAeHTHHKATUS Pasznenenne MumeHn

u ¢pparmenta HK
AMnianpuKanus D :\'X\}D
- “? e

it MMz dBL) dOWdyj ME] dLtsBtO)y f&EL EKEJ
[Kruspeetal., 2017

1 ted d3j df] fdis({Q d3y teusdBtaiddnty N j bpdzd H 2 4 PO @iy fn dz) +
ded @34 ~ O dzdoLLdOfod3ts H fidz ] lslz) off “atf ) dg § dz$; @ dgaf Biftg
wdydeef EWV W ] S IsdazzdB d B s tz§Eempsonet al., 2002; Davidson
Ellington, 2005;Shumetal., 2011;Schlesingeetal., 2011;Guoetal., 2021;Schmitzet

al., 2021, o ls s g Mifidf Is 2 Rt ts " Jz dzql2® o POt dzts & UG RIS
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d3lz dzdbts2n Is jdadts Ae ts 5 to dRantal, @005;Chenet al., 2007;Bruno et al.,
2008;Ohuchj 2012;Kristianetal., 2015; OH tc | k@'Y Grg ¢ O tc ) Istp tg Az
tc O Is[Basokhzacktal., 2004, 2008 tso ' h jydzd fnls o d Is g iy G siigidzfizts
1 A8 dtsmj ddfiewedal., 2014;Jedd] Saiz 2021;Qiao et al., 2021, 1 1 s

U d f @Duanghathaipornsuket al., 2021 d dzdd dz' &3] Is s HigsAZz] € z-dzW
G J dzj Is d m g B € deB[Edmdyetdl., 2016;Mahmoudpouetal., 202]. ¢ st ® b

J sigM L H @azd di § O G dats ) Isdgjus) Hhpe fyfSats o QipdHAL ¢ a3 dgf ezd

s O3, tetias j Is j Tar @ dizj d Szt o) drlsls B Iz Hsdsls) j[Hawliet al., 2027,
Cronobactersakazakii[Kim et al., 2021], Shigella flexneri [Lavu et al., 2021, L.

monocytogenefZhu et al., 202111], L. pneumophila[Xiong et al., 2022],0 dzls d ¢ j ¢
SARSCoV-2 [Svobodoveet al., 2023, Clostridiumperfringeng/Wangetal., 2022¢ ],
Pseudomonaaeruginosg Schmitzetal., 2023, f d f j €rdZiizj tc §Sjidtizmet al.,
2023.

Ot IsOdif ] H Mis asdzW¥si2 I8z¢ y d 5 20U dim Qdigs dizis ¢ ézis dz
dz" ©dzls 5§ dzOH Off B dflg theds H 5] o Bz ¥ J st dz] & tfiad -3
Y4 H Hs@izlz y O fzif © i3y dz@wv d Isg "din lgdlsjejs i ¢ ts dzts d3dsataig]
d d&3d € Is tc Qg jHdE Mol df jBtelzO ¢ SIHIOEcdED (ZdzAsE 51 jctsdzd & O¢
C dzj | & § O[tchjee etal., 2005;Sun Zu, 2015, - Otc O C Is j teod" L fifgts Bl
ydWw dydzef 8 & ¢f dzdztbGopld et@l., 1993. | dzOMis sy @ &R sz O dz
zOf tc ©o dfjindadfizids 9o Gtz s iy E s st kdntse j oh | dzfifis o ts
dzj ¢ Wdf ds O diHdiddebal., 202] i thtsL H Gdadsts GZOIsd yj MS A
Btstclz Of POazm. RG20]. [

UJ ndzsdzse dWw, dg finds@iEd] tdgesnis O dzv j Is MtsB 52
B3 ssH Mo tej d3j dadets 2  d3ts dzj gty jtdsizts @20 2HIGJO ¢ ffiAts
ftetslsdo syl Bdz' ~ts figffigaisig et s O3 d o

1 dtsmy dzmtster’

1 d s defys@azOdzd Isd ud MC dJ GbigEoOwtz i) K@ | oz
o4 N jfpsesdatse dud MS d 4 J 3Pk Pdedpidg2Od Odzd dzd dfsdsq
dzd ud lsaly o MY Milsoz L 8 odf) dedsjtedd Ud M ¢ B Asdatiigtse
B s ] deigts @ tc j Hdfy J AR ar k fots e @ thfldgidztis 22! L s o
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cOLtcOBIsOdzdzsc 5 d d3 € Joif) izt s ¢ dg8@ © & O dzdldg € s t©
HisdZ s fDak¢X956].¢ MOd3 Isjtedzsddz Bdtsy demtste BT
Cammann 9o 1977 G6etHE [ Cammann, 1977] .

| Odzs ] tebdsd B3 Wy MEdJ, BdBdsedud MiHE- d
cddsj » Odzdm R detl ste BOYJ s tsdztzERiylsgdyl dddd) 30
mMCd2 kttwaf daz'd.f deCrss) dzi s tcts af Mif fisdias a Bar@ae)
or n Iswadzl¢s hid&EM®Rfldctso sH dzd € © d dzd o HEiffri to
Isd dzd icOWHY i@y sty ~ d LHpetgl.02024.~ |

{ Mdats o d&f TRHS  d 5 dOWD figiss Wiz i J dzMB SO I MYJ § Is
ftej 5BOL 5o OF Js O dAfEe)dz0 daBd BISKOL OV Bfrftec]j BicOfzy d |
tcOB tsls'" B JudfitgtafiEmdc@dz@tsH j 2 Mise dd toj Yty 8 sl
Yy shdzj v @2 Ydidsds c 5 o L O dlsi3s@ gzl 'ls seddVodj H J dad J
Lizdz' sOIO o odHj 1 dii Yy ufkhsened usjcdsp dififfiy iz
o' Miskztfudreldnlse dilsj dz' dz'Tjo j 1 13 dgdsapeh § to d dzd B3@= "
3" /gey 5B OGO d3] gai diad o  J- iU Is jota dofrpidd S= d d3d S1d )
szt e~ o HQPdy)e @ dizj " dzd d3d ¥ Oh§ EsHABEIDalgsindatet
al., 201Q.

I fpmyg smisedd M df sdpy tcbsMfBdi3'od3 H p WO dzigH 'dz,
BdtsMm] dzitstets o :

-COdztsted 34 Is & P g & o Ge@ g © dats & dsjdatiduds i IifomtED
L dz) o8 dd j dzWoj digfsi?2L zode! GsdOdistg Yy Hijldsgjk sdtelz | ditg 6 s
Yyd f Bste

-1 dzj € Iste s~ JidggmugtpCQ@fdg”  dzO 1 =i € jIsHg i drjpdEpRsE
ed ez Bsd st @ dptf alatf S dgdn dzy dzgf ¢ Is t6 5 7 OB dsfjodgia
"hd Misetlefdsj dztster &5y @EBEIEEI] is jodfhl§ ) § dpG taidits &
dL a3j dzgj ded v ; f§deazts dzts 8§ ©tdd w3l fp¥d jdzj CIsted ud ME c
ftesh juh d2 yjtjL Mmjdhtste o Isj ujdd @iy )OO
KB4 Isted U Sidsid ¢ Isitedgs dadifdd ¢ Is s udiifindz) d3d dzls$O
Is te ts ff to ts eqtsH telagHiglisg j 1ds t6 d ur) SIS Y 18 gl o34 dzj ded § ts5+ dz
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o tsH dzsdsf tsis j dzyd s B ed ol Gldirdsd dzj dzd v ¢ dzj ¢
fslsj deyd OazO

-7 L s digSdsgeideudiis o d oz ¥ EyCirffy L dgfj atidef Isizfg s

-l U FudlsT o O s ddi ddiy jdrzmizdsIsgigsiidze] s © oz
hj dzthe jdg*Od3qd dzj My deyf d cdbtefsBtsyRLH09] ;

Bt  dagjsiglz h, d j o Mo 5 T 55 f) tieh ezl o0 datiiggsrdizls
] L SEDfznts dzOdzidz’ j § tsdzjos OtelgdLy zedis dispCUdYiE 5 dRif &
dzts ) Is dft=E@S. (Bs A j H Mls Oo dzv € & P & & y,Cresds Rz s o j dz
C o Odzls tstp d@@addgj dzdz" - , oCdigjdzjdrjRdzd12dzj € Is to s dYOE jiizdtds
6 L 5dzOddigds@Bls: Cslstst’ BY 5y B dfs dgyf dzf "addy-w
ydj dels@ dzts difdds fae v .

N dHSBCtedMisOddd yj MS dj, o sxihlssy 3UEiIE
MsOdkdss (o dOMsswh jj otj dd" 1 Istls BetElsH
2023].

-W dzlz st § y wpiqdsldndz difiyitshienko etal., 2023.

2
E
3

ave JeX K X

t d iz dz8itu ~1j. d3OIs d ydzts § § fdte dsdzdeddp Q dagfOB Sl
[Gergeroglwetal., 2020]
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J Lo dMmMddismisd s HjljSIsdtelzj &i3r = dBtsdzd
By z¢ 89" §J MJ dzmtster |, GJ desfyj dzmtste’ d d3d3lz dzt
d dz@ = o jliujetfglls 2020} 2022Sun 2023 . 1 8 d&j -~ Odzd L dzAs - Iz |
Gts o4 hjiMmlse® ¢ J desdn]cisrpsidef H o)y jn f ts-
filsd BHdsyd fsyd uds?2 r1s MfJudWdud mcyg- f
fMdzy HsS9 Ols j dz! desisw dsd dzlz & dzj & Is dsHntaAls;ds IS daizls M ts
odzj Hicj ded nmddBdud MEdn o jffHitsd Onlz)f g5 d & @
MGq 1 ssod 0O Is G Niteg etal., 2020;Downsetal., 2021;Zhuetal., 2023 . |
dzOfMmistsw h j{ tc watetg HiWis W o figitsiz) d3 jfshy Mtz L s 5O dz
fd dalds g sAdpd L Sls J e dzd U ME 52 S@apgherdly 20L20Shiftd
al, 2014;.De | erat, @016; Lavetal., 2017; Barredds a r etél.a2017;Kampeera
etal., 2019; Leonardetal., 2021;Li etal. , 2]0CR2 SIPR/ Cas fretamls j
2021;Lietal. , 2Q@Of s ©{gMécetsad , [ 2 0 2 Btal) 2022MZRISPR/Cas
[Li etal, 208]d H J dzH tqdEudsplic2023].

l 2Oz ydzg B | t Ols 2 @j st stds@®BLItc OB 515 € jH dBVd tsHNj lsigf
O dzls dsaX] plstifMeyeretal., 2007; Borretal., 2020 Chenetal., 2023, f tc s § O toc
ts l4s ts WY @sinia[Liu etal. , 2 0 1 ¥.]pseudetupercblosj¥ang etal. 202
sB dzOtclz § sded L dzts 6 5 Isdt 8l.M2AMMAOH dfvK | drdzH dR€ @t af df to L
[Dong etal., 2019],0 d g Bd & &z dze Bidghatetal, 201§ , ¢ j tolf j o d tok
eta. , 2020], ditcefatso q2iP0flisziMDO L3 &taf 12019 , [ zo d 1
fn @d ¢ @Pakdmuraet al., 2019 , odekzmMO dAizszdzsH J W JydIlso
GJUOIsdIsO wuetdl,R022]SARE@@E/12 [Gaoetal.,, 2023, tcW H O 5 dz€ T
[Chenetal. , 2021 1], d3Qiceta tots? 0dRjPR ®Ilgle3d'dm [ {f to
[EscosureMu | etal., 2014 , G toXtp ettmlo, 20[L8 Ranaet al., 2023 , BOCIs
tc ts t5@monellgBarredaG a r etal.a2017],E. coli [Safaviehet al., 2012;Panditet
al., 2023, V. choleradLiew etal., 2015],V. parahaemolyticufKampeeraetal., 2019],
Clostridium tetani[Liu et al., 2016],M. tuberculosigNg et al., 2015;Ma et al., 2022
Al], L. monocytogendd.i etal. , 2]021 1

ltoj ddBkzh jmMsoa OB BdBMj dffstetse weo dzw s W
Is§ dz' detsfyls! d i juc@icekissiffsy , dzts fyls ' d  dzj B
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o sL d3tsy dets s ftesojHJddw ddzHdGOydd tsteacC
Rdzts 6 5C 6 Ols dzts 6 s t tc g d3f) tzg Gipq ©f 1 dzts ) Az fi) IS I jISS IS
filsd d8 dffHsd® L tis® eBiiw™y &8 tzof) difste W S H dzY G - s
f sdz’ L sadDdzdapd dz! des o3 | i dggsdz dzOepiizts ®Is H d O ¢ dzl
d dz¥ jdizdaf = B tstcsg fpifigle]] 2

[ 1 ssted ¢ ONgeOridami) dr | sdzO dzts ZON d dz’

v jndsks@EEdc ORd ©ipEgsBsQod ds dzj € dzs 1 1
B dff sffdzj HzE N j2 MOBstee OdzdL Oydd f Wdsted
dzr = Mtk Cusiiztets B M f§ ded §s dzfm Is tedzdd tetfiste dOdgEG ) izt 2 € Is
dL o3tsdzj SHEGHS drtqlts) BHS@ e man, 19 8 2 ]¢ ty fij fij degizoix
dzd dzj ¢ dzd o 5T EAN.Rathem@@Rsostrh e mund, 20946
9 0] BsH Wskddteseo OdedwY B! JSCIstse dL [§1-8
sztets? d W upezdasc (

[
[URL: https://www.jhunewsletter.com/article/2020/02/dialoguesesearckdna

origamiandlabyrinths(H Ols © Bt Oh jdgw 25. 009.

HiSLHOO P g c BRI s dzgj Misd HoEz Jdkd -d
d2' = ctelzf §f wad] thybdagRIsembzh j Miso dzj ded™w MY J yd
CdeStejlsdy 7 dsdj Skd, Ykt csoskdls & fsji
¢t dL d defpsdefitaatsiodgteisipdsg S ydd GBS e OdidL
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sOiR3j teso ddzd Htelkzedrm dzdc OdzH tso-ts & d ) [@ayEGetz §
al.,201] ftojHtsMsOoadzw jIs oL sy desMmis! tcOLAEOE
Mteso Hdzw o' ff sdzdzj dzgd v H j IsKp €ta.q2)08;dZkahgrgl.f dzt
2010 ddzd ®lsH ] dz' dz" » SH dzts @imfgdjals BOdH dzr & | i3k
dgdzrerj h jmlsea, o ¢ dzt Yy OArrogp@tats BM0Q; Wangetsl. j, [2 0 2
Taghdisietal., 202Q . 1 9" M jdzedw Mt jyd¥W¥ dydesimisd s
Bdls! Mw, Mo-BicdeOWd b BOLEERESY ¢ 6 L 2yl ds
[1 sMistczC Iskzter tcCafEljH jOodvtedieyde S j d M ktedslz
J 2Kershneret al., 2009; Cervantest al., 2020] l tM@B Rsgjv e e nds-an
OB cottdlsmy 5 MEsd siPjdafits O] -figzts df §- ¢ d
stedecOdsd d MY J e ® deyelzs a0 Wggidlry dats PW @ &EJ HE to
ZzOc O] 3O BJjIssSHJECO BBXZOHOJjIs Btsd hdd3 -5
Hjdedd HjIsjSydd lHjdz dZ 7 diEsdzj C2dz 3@
ud M dr tskRaeOndaaal., J02Q . l dzdlsj tcOllztej dd3
Cdistelz d tets o O dag i Idf jtedss, Is tsdsf tff Ok te dzed O dfck, A &Y
dzdw cjdtslsdf Jqteso Oded Viu e af 1R O de jHtfj Aslg ok IlsyQ@f d
1 d € Gchnfannet al.,, 2017, HilsjSydd 6sfikatdzj oarefal,$
2027. v jr dzsdsEde@EMFIls T tod d3j dgv s+ mMqw  Hdzw €
OHte] Mdets?2 HEMIsOe Cd dzj COtefMmlilse jdzdz" = 9 j & M
CeOWdud MEdr GBOMBAMY o df gslttg zsdedyy  dzj €|
smdztso | d3ts dfjalekzallz 2G29. ¥. Gl e mbocM PPfe ef er M M
fstspdt fJtemfjClsdodetsmisd dMmy tsdaste dso @diaffdv-H d
dzj dedw W dzktsted Myd dzyd d, Yylsts ftoj HismMisOo dzv §
Bsdzj Cdz dMEsdiisets o j M j Miseddal,(2021;sPfeiffegetsa)., |
20217 . Yy Ofmisde” a3  tod d3 tets d3, d dzazt Mistcd telz & h
wodw jlsfpyw wWEate®B s Cis Qo lststcOd3d B d d3j Is © dzdzd
stedc Oz Hdzv Mo jtor ykzo Mise dIsj dztadz®021].(HM W1 ]- € -
ded d3 dzOf 6 Oo dzj ded § W3 b gizh dztf dewbagfidizOpgd s “ o da¥ - Is
o0dzdy BIYSGdzZissydzsets oL OddBsH 2 Mlsea dw. 1
tcOBBISO M. Shahhoddsdnonvih ¥ jzdd® Qo | ts B8 @ dgdizis dz
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By tJ Odz' detsets otej d3gj dzd M dMYf sdz! L 59 O dztfy-dg
fmis d Hi dzH tod Isdz’ & toofhdeidist®C daf Ctetsy dH C sfis dzts
[Shahhosseingtal.,, 2022 ©C 3§ ( Jjtemtf j SIsdo dzr d3 dzOtitesO o
Stedc Odgdzy Jiinhez Mnjsd G ddgdstc 2 gf B 6B Gdeds Isd U - -
dzO dz' dBOds j tc d @aztks 3 s, Jfidfois to wifoht2iffls © © B ) 5
[Yanetal., 2023.

tOLodlsd] oBLBBydtsMIisj?2 (5 OisdHOdde Mo
Wsteds -sedgcOBRd ftede j dzs ¢ toO dpQidistids @ "It xiztz
1.20)

[ 1 sdzO dzts 3O N d dzr ftcjHMIsOoadzw s s MsBts?2 M
rv's, tBkZOHOB M) ftcjHjdv dedzgr &3 W lzdzS yew
dz" = ftsmdzj Hiso Ogls o BzO M isdgj2C, Otcmts o OCIsd-9 O
BIh jdzj 2 M Isj teOf jBatls Guibgriigld 2B0D7;Coxett, 2016].
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JHK opHraMna

t Mz detsiCu flj. BDIs  ydesj dL 5B tc Oy J dzd-gz0O dzgtis dRB O
[URL: https://biomolecula.ru/articles/molekuliarnpgashinyot-sozdaniia
iskusstvennemodelik-terapirraka(H OIs © Bt O jdgdw 10 . (

I yomsdashffics? Skl GO e  lipidzstg ssEs-Is
o Odzdz’ 2 (2O (riskEHE @] [ ds [Ofesadsj cB®18] .- ¢
ROdstese 5ls SMizh j Hesdgy | @OR shisD) € &8s ddfls kst
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yddy sstedc Qg 3tstcOC tso ' fj  HABOFT HOBE OB Jtc O
1 sstod ¢ @At tc 2O dzd B §f zCdeDtcC j Bdzw - tcOC 50 Tl 7 jt6C C
L zdz sOIsj Isntis ] disigeigorydiclsw OtOEafd o ¢ to s o Q Aiptst dz
Mzl HEBZST Bt BESCOC MikpHMisthie g 5 tznr € dzj

[ WesHdd B3 fted i3 tetsd3r ¢f RO gAOPEAD Y | & Isd g,
ddemistelz d3j dzels © W o dzf)ff s fig'ef W e didg f dzpixizf 4 s . MtsB dz
ftse dtsgO®MBEWjIgydr oz | alsd " dida j L 5¢ Md ed g Bus§ dg'd to
L ddif tej HMisOo dzvdgslsizj Bizpizs 2 s B dz@Hf @#fif'ts & ciasCifig - §
azvis: , Wehwskdddesy ' s d dgdsdidafelso sk -
hjMmlse dzvw Is'L ¢ difHtclssiit tc 3 te s Odzd v ) dzsSjhvdaman
2009; Woolcock 2016 Khachigian, 201P . lfjtor j B HjLBECMd
9 19 9 RREteak&rd G.F. Joyce[BreakerJoyce 1994 o Mo sjf2Xsmiw0O
hy dadgfst@d d3j dzj ded ¥ d3j ssH O SELEX Hdzv dzOR 5y
COOdzdL dtelzs hda tOLtkzh jddj WSMWESHJL W dtec

Il dzdlsj teOlsktej JjeydSl s @ psho soddfius diO h ¢ addlzH
tckzy jdediczmO § Of d dzditsydiha etwplj, @48, § Qeus[Cai et al.,
2021], o daodndetal, 2088Y,S. enteritidigZhangetal., 2020]ts . OiIstc ©
C Jstedsh toc dzts G ®W2OMASERON  dzdzsc s B dtsj delMstc O  de-dzw
dzse 5 ) We etQls 8920] dzO f tc O 9 dzj -dz@ztz® d3G DJ dz' zO
HldHtcdd3j cO H&W H-RPKBJ ODydedCdeeh T € tsiCrdzgl Is € @R
Ldzj Slstetsn j o3 dz¢ d3q dz My daly dsty dRgpfdfestpjidsmde® | S f
[ 8O dats BON ddz" d OB ddwdsoydd MY 51 ¢Heé i
dzlz ¢ dzj OL gWandeta§ ROR3.

J dzOMmilstsw h j j o tcj d3w Is § ~ dzts dztisatedf{dE O 6t dzfigfls
dzO dzts 3@ s dg dz! dzts OC Is d o udsityotefoH jolg] jo i & filfldpedn s § €
Misqfro dzj Hic ] dz2dWw o 3§ StsH Bdzts G d Y femiSddiils diusiefffFSe
dzglsd S d, ftotso BH eufxi@sftas Mg @ e sdema j H ] Oy

[ J lstsHY tednd3sj degzeiiz? (g Esdzdz" f dBQNsdjdRdzsc s 5B 2 Yj

1 d2ttsdzdz®% dzigfisB @@ Is | B3O HRIEiHIj Q! Is QICYY j teds-G tc
dzsd Of (OueQ Odizd | PEfzO et B tt OL 2 d Mijdisiz) teodd’
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Cdzj 339 ¢ © Y ez YA O d datizs [ U Ji dedf z 03] & s Hifs ©
Ckifmlse j dedesc s o dzlef j dzck) ivelipy GRAEARRGSANHY jHalz! L s ¢
tod M jdd?2 dsfiassyEmBs Oy.

I dOfmisswh ji ot B daiffsietyfilgh Iy dizfivfigie oy ds dgly
G sy dzj HteW & IsMWinWe Bdets ds' flzhydeitAdigls | Jefiplstfdisio O dz
W o dzOedzRsd dzO i3d S d R sH dOC des s S ©, 7 j dstsd dzW
LCdsBISO  ®whsets Hiekzats .

I .
DyHKUMA IN e N
1 b PR [N
akTnsauum AR N S )
1 R \

ICKyCCTBEHHbIA
HEeVipoH

Hernybokan HepoHHas ceTb NPAMOro
pacnpocTpaHeHuns

J

t dimiz d2s) tdd dzydtf tOBslsr dzj 2 tots dadzts
[URL: https://zvukobook.rjH Ols© B tcOh jddw 20. 1

| OoRWEghn MSOekstOdrd Mteh O s tslsts
dzj 2 otsdzdzts 2 f) jtsfigfdzis o NOMUDBEO JirHix @z} § b drfdigsi Wats gzt ¢
MEdnr ~ Ot QRF Gz "tofdthdzdfjdiddivj tc | d@LOdg’dH s dzOfj !
' BYanpeta. , 2J0Rfyfydzj 1 t=o IOrdada k  { tsfips v Qugigle | dz
o jtelssydets? dzj 2 tetsdzdats? M j-Bofirmakdzval. H d © 6 828 T |
o dzd Is jde®jszlefy MstsB M j dod v iy fflsty ddfn il dftedyeintS
Cts tBEYJjdzdY HEY fescdsL Jotss OdzdY Eflsts? 1
[ MSjetalk , 2021], Hd&Y Hjlsj S etdd2024dasmay@ume |
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al.,, 2021; Zhowet al., 2022; Tsanget al. |, 2022], dzj S slstster n
M.Zar e ofg sig®@ @] digs gL H Odzedd SOC B2 MdMmlsf &\
BzHdIlsjdzw dzj 2h 3O0ded sL O dzO0 3d € to eyl , G2 W M !
Prei Qisngeddr. cOBsIsC ] M s O 0o lstsdats d3dztdze s
Yduydtetse Odzdz" n BOVied) 2 LBy Rlstsdzj 2 [t
[ Pr ei €al.n202)r HOMayroseff Mt Oo lsstcOdzd Mtstse " d dzd
sB dzOtclzy j dzgdWw oBLBEHJIsj dzv dzd - st OH C d  Hi)- dz
dzso j BOh d dedese 5 tsatdd, R028dOg fMByps 06 8aEn M M
OdzOdzse d ydets fsMmowh jdzO HJOGdesMisd ¢ j B sdzj
Ctsyd [ Hebab, @R tctsdzy I[Istscts, o dzdlsjtcOlskztej
dzj 2tetsmjiIsd Hdzv B d2Otclzy j dzadWw detseor =7 ecdbdB
2022 ©OC x j] ®BEdE®IY] BV ¢ fddd dzgPulaflg © dad " g , fdts fle.
hy dgdds QL OB SIsC j] B Mstesets d d3gOMh IsOB d tetdz-j ©
o 0dzdw MlstekzCIlIsktedzr = ©90OtedOyYd?2 yJ dztseo j y4 &
Mo J elstsydats? dzj ? to s dzdzts 25 fifiigittlsuddztsd Hndrdsdgdzg D i ¢h
Altun n MBOolststcOdBBd Mtstseh ddzd B w©LWOL tc OESHEIYT §
5B j L to@ddz0 dfdiatg O R § tEfAltun etal., 2023].

Rdzls j tof dz" &3 d f jtemy jCilsdods” d3 dzOff tcOg dzj
dzj dzd jJ dzj 2 tctsdddy ~Ooffsitdsdz@s d yJ ME 82 d dzls j tejtf -tc j
tOBd OSda dMmmdgifinisGetks] 2 S o B dzfs fif tsGeo ly 9 & @
ML HOERFsS sykzomMisoadilsj dz degse s Hokrnto] L t5dg©dz
Mste®, ccHj M fodkshi s czkzetsCdn dzj 2 totsdzds -
tcJ L 2dz' Is Odsdh,0202P]S ote OB 5Is©O  G. Sukhor ukovs-m
sBh OjlsmMw B ©OLWKOBSIKS ] Mo Jjtolstsydsts? dzjB?tc
ZzOtclzy j dzgd v dzsod -o dfddfifiidejpidddie stcC Or H Odfz -
dzd @ Vi r HuUSukherukeévetal., 2022]tc OB tsls©® H. Yang Ciglzihts
tcdtotsod@ddissmilsd HdzvW OolstsdzOlsdyj ME tsetwl., Od
2022];tc O B RIS@0M M0 o,ls SctOgisoO™ v ¢ O iz @ e ts ) G Jasof s
oMsOatsC dzzC dzj BIsdH dz" = § tsMdzj H H6a0 & Gl.d20R}s M |
tc OB hisMdhammadf 5 ML H Odzdtzs dePiftcdzfiytged@ W L § d H § OF
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Candida parapsilosiff Bdz MtsyJ Is Gddfl v € Isi©Odg] Is 3O fMAEAD |
Htse ¢ dzkz B s8¢ gNdbammad al. j2628].w

sOCY] © dOkzydess?2 dzdlsj tcOls zfiplf ts fdEJEOO teHD@IE
Yyd Méses BOh Jqdzdetse s tsB Zyj dad v YHpdstish w3 fsi o SdzfdA
N d o s Is[Barrile etal., 2023].

} ted d3j depjdadtgtsi g Is§ 2 d 30 'djdedadrpddOdtt=Bes 15| jj tdaff
C 5 dzis fgdn @3z'f sls § dzy o 1B glz& d3mpbogise | o J g R Is § dz! izts fn
dzO Cots dzOMiIstsw hyjdpw otdgji hd3vozd W& O i@ HE@ s d dzW (s te dg@s\ C
O &zO@ntl tsB » BHOHEEEZCOL jojd Istfg s  jJtemlf jJ SIsdo dztsc

1 0Cdzs yjdzedj 5 BL Btz dzdlsj cOlizter

ddzOdzdL dzdIsj eOlskztedz" » HOdzdz" = MoadHj Isj dz
ftcjHMIsOo dzv Is'¥ ftesB dzj BBz H dzv d3j Y H 2 dzOdzjBE dz
~nSHdBsMis! Mo j el d wandsd s etz dzg iy © dodfds s H de
sYOG tsp dzv Is 6 5 15 B Me@dEdAsfdzts 5 eidis B detizY Ardlzk) ) juds 2
B Bts dzj ¢ ezy tzfdsd uAWY § B j ddyld @ Gdfefpestish) ts ¢ dz@ f dat
f tod dzOH dzj t5ifsisifiHsjddAf tslzda diH ©Od3, B do O Od3 vddso |
dzts © dzj dets ,0o ijlsts GwOL detstsBteOL dW Mistej d3d Is j dz' &
GJjdzgjIsdyjmMSdr Ijrdesdzced?2 HdzW toj OdzdL &yd
dZse s f SHA-SHA {{vlepdy L IgTMw d MmMdMmisj d3r dlzdzr Iso
¢ dBtdHd LA ts tdzidis Uzj \zislidig dgslz dz!  IslOnlsy StaifH tiiRE@zts 4 € .

[BtoOh Ojls dzO fiyigjsHvts figsdadsds@Qudzefsimis @ dzd Is jic-O s
g dedfd Zud dedW W d dztse § dZY. lpebtis] MCEnlz dpY jylsfasjdadz”
Cilstster = o dzOfipldcty Bhizjs jls eBtsjdagj ¢ dzliz B 3§ =&k O
ZsOL JOIsmMEd2, “agePmCd?2 ftsHeadHT . s Hsd;
ftoesMmMisteOdzj dzgdwv ykzd3r L O otej Y Ibtcjls j2 C
otsMmistsydzs e v  Hsdstep Def@]j digdddzr §tedietsH de 7 YO
sfls 08 Ismw  dzj df dzjzts|f) alzpid™ Yexdiddz @ity dzts 2tc jHzg ts § jo D s
OzOdzdL fwsLotsdzw jIs MHJ dzOIs! 9" 9atsH B 0OFCL
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gfaiwvlr1130 Resfrrflo1RC

LT ol o e2ZsrtrROSJ 3 R frulr 3
2.1 [OlsjtdOd

211z sO0R3d3r BISCtotstcc OdedL disso d EMmdzse dw
l M jls @z pestisB ' difdts dzlz ydp@izkifL ts frpHls 0 j dzdats 2 € S
f Otedzdz' = ep[@A s 1toca 2¢d 21 to s Bufodzs @ ds sz ls pos £ d
it shpes tzOH LIS tde@®.h d o Odzd jo L iIsdgdgdsajsdg'tz N yj i digo jdsw
Ud dzdid 8Faad syl jB8 I izde dBTG Otcj d defLBpH BEz dz!
o dHEB2 M) mj MmO @z davdid S Hpz! Usdzido i3d  d3d
(I"Vetclzf f § Olstséiptzgzgigb diysdkdny] BB dZBEedyd ME &
CzOMMO c d Mgy hise OdzMidakis] ™y d de ey di Bflsts dzdats ¢
Mstsls odidsiffis 5 0 O dagadiztizd 1  3-2 B 6 @ @@aldtisddpd s dzts 6 d U Jd
lpes 59 O dzdpol dfd=sd SYls e def ts dzdzeLndzjsPEdf M J tcls Ow@HEs dz
IsJ dMmYf =416 ts & Bdedgilgapestis 3 " ¥eBidgag&eudotuberculosis
1 b Is Gaisiiia enterocolitica 1 N Is @elgiRia intermedia 1 hNeGidgs
frederiksenij 1 "VerGigdlgistensenii 1 " VYierGirdzagurmii, 1 "Wg-0 d3¢
siniamollaretii, 2 h Ye@ugdpercovieri 1 hYer@rdgddeksiciag 1 N Is
Enterobacterkobel, 1  h Is Entigdgcoccudaecals, 1 N Is Bediakellapneumophila
4 h|s CegptisgEicha coli, 1 hSgaEhgiaizoccus epidermidis 2 N l9gBedpd3 ©
monocytogenesl N Is Grdgdgbacter aerogened ' Is Brdgdgbactercloacae 1
h Is © dBdgcisellatularensis 1 N Is Saflaglococcusaureus 1 h Is Oitiptigcter
yange 1 h Is Gakwinella enteritidis 1 " Is Gdptig/lococcussaprophiticus 1
h Is © d®dgucdbmonasaerugirosg 1 h Is Gligela flexreri, 1 " Is Galognella
gallinarum 1  h Is ®rdgegs mirabilis, 1 " Is @ldpdiellapneumonia, 1 " Is O d
Proteusvulgars, ¢ slstste” §| ftedojHLdzr o© IsOBd&dyd 2. :
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v OB dzd yiOz IROdkdyr pestsd Htokzedm o©9dHtSO BOCIS] toc
OB sils §
) Z s Od3d3 [y /Miss| | B RMIstsydzed ¢
9" Hj dzj dac 9" HJ dzj dzd W
Z Is Odzfspestis€ Oo € OL ME SAORE2Y sHoa dH O (
1 1393 U j toiglzslzy j dzf 1979 | slsB ' € datso j dzdets?  f tsdzy
dzd L € G tstedz Microtus arvalis
2 835 1% [ j dad dzOS Odzf] 1959 | tsls B tsdz! dzsG ts
Gstedz 2 (04
3 3544 *Btw(illi 1968|s5ls Istczf O tB' € dztso j dz
M. arvalis
4 7896 [7896F" | illi 1958 | sls tsBh jMise j dedets?2 s
Microtus socialis
5 471 (Wi} 1958 | tsIs BGtemophthalmuteresd L ¢ day
cloMmj s 5B C dztso j dzdztM antflts)dzy o
6 3551 *Pte(l odmj o OdzMm¢[ 19795l jotets j2MS 2 Mmdzj
Gstedz" 2 (05 Microtus nivalis
7 3344 *%w(illi 19795l jotsl j2MC 2 Mmdzj
M. nivalis
8 | -986 1 OdzG j L Ztets [ 1975|tsls tsB ' C dzso j dgtzmilis f s
[ 81 ¢ PR |]s OtOB ORMS
(06)
9 s[ 87% i/ 1984 |tsls tsB ' € dztso j dgbzmvalis f ts
10 1146 T/ 1962 | sls tsB ' ¢ dztso j dgdamlis i
[1146(409)]>’
t g;figgzzb ' 1999615 ©80 | Miss j didmscalisy
12 | 400(290) [/ 1962 | sls B Gtendpiithalmus wladimid L
[290(1499)]>° dzster ftsdzy 9 ¢ d Nsarvalsdz
13 |818[818]° l1tcd OtcOC Md df 1968 | tsIs  sCarwtEphylluscaspusts B 1 t§ -dz
dzd L € tsC st dz 9 j dzdzts 2 Wimmomli® € d
14 | 805[805]%' i1 1968 |tsls f j MyOdzS d 1 d datsc te
Meriones vinogradovi
15 | 808 [808]° T/ 1968 sls f j MyOdeC d | ddetsc to
M. vinogradovi
16 [6499¢ te . | i/fi 1982 s5ls BB FAC dzso | dedets 2 f G
M. arvalis
17 | u-741°%° 1 tsfls &5y dats 1998| tsIs  BAspshdlius schelkovnikodi L
s 09 ¢ O ) IEED Gdzj LHa BB C dzts ] adedits
Gsteds 2 (39
18 | u-740 [494] T/ 1998 | s Is BAdasHelkovnikow L G dzj L
5B " C dztso j dzdzthVlRArviliss dzy o
19 [sf 79 752&) {il/li 1984 | j dzj S yd sdad tcts o Odzdz’ 2
[11031 |’ hlsOQBBBO 11031, 97 HJ
Ctenophylls intermedius  tsB " € dzts
f tsdzy M. @rdalis
20 107 % il 1977 |tsls B ' C dets o j dstlzandlisf ts
21 |u-3707 W 1978| tsls BCdittéImedius{ L & dzj L B 4
9 J dzdzts 2 Witmdmli® ¢ d
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v OB d&zd Yy

2.

1

Z Is OdztspestisO dzls ©2 ¢ ts6 5

Bdtso Otc® yJj zOBPRIE dzts ©

22 |912914° | Sicdiztizls O2 ¢/ 2018 |5l dtsdzd sdz' MC 52 f h
o Ml 56 tsted Ochotona pallasi pallasi
23 | Rr-3531° ilfi 2009| ts I8 dztABphalius runatus
24 | rR-3705°%7 i/ 2019 | s Is dzts Gtehophyllus hirticrus
25 | R-3704° T/ 2019 | s I8 dztsPachmonopsyllus scalonae
26 | 1313%*° i/ 2014 | ts I8 dztsPacahdoxopsyllus scorodumovi
27 | 1139%° i/ 2018 | sls B BzscBrddumovi
28 |[ -1948 i/ 2012|5ls 3 dze s dzd @ pmiasi f d
(275155) 346 pallasi
29 |2183 T/ 1965(tsls 1 j te ts Elasmofglmibacita
(R-1023 3°
30 |Rr-1031°%7 ilf 1965|tsls H dzd dedzts R 9 SMists@ s
Spermophilusindulatus
31 | Rr-2998%%° ilfi 1982 | 5ls d3ts dz6 ts dz' @ pmikasi f d °
pallasi
32 | M-19127 i/ 2010| sls B @zkiRicfus
33 |Rr-3727°° i/ 2020| sls B Bziscalohae
34 | Rr-3724° T/ 2020 | tsIs B @zWifiacfus
35 |[6209[6209F |1/ 1971 sls  Bs dze s dz' fdctmBnagakhsi
pricei
36 |R-3000 [1150F |1/ 1982 tsls  BAdaphalius primaidn Bt dz6 1S
i d h Q. phllasi pricei
37 |sf 1203 T/ 1991 | sls BAdzimdtus
( R3321)3%°
38 |sf1204 T/ 1991 | tsls sBWhE@nerindongicaudatad L 9 4
( B322) dztstc  d3ts dzG ts dz' 1PSpadlasi f d
39 [sf1205 [illi 1993 515 3ts dzG ts dz' @ elMasi icen
( R3365)>’
40 |s[ 675 T/ 1973|sls B dztsn f) BtsdzG sdz' M
( RR377) O. pallasi pricei
41 | 2817 [2817F |i/n 1965|tsls H dzd dzdets - @ tsSMistsS G ts
Citellusdauricus
42 | 2183[2183F° i/l 1965 | ts I§) Iz teMafnotacaudate
43 | 2397° i/fi 2014 |tsls stk © dsts dzc tOdpallfpk
44 | 2416’ T/ 2014 | ts I8 dztRBadinopsylladahurica
45 |251315° i/fi 2014 |tsls  BtsdzG tsdz! i melasi f d P
46 | 2633%7 i/ 2014 | s I8 dztsA&. drimaries
47 | 2639° i/fi 2014|tsls  BPdztalbnae
48 | 4857° T/ 1965|tsls stczf Of HOE B 52
Ochotonadaurica
49 |RrR-971° [1t, 109nd194|tsls { tsdzy o SlLdisiopoddgisH Is O
brandi
50 |RrR-2795’ 11, -»@¢de2 1978 tsls H dzd dzdzts - o s 8§ intdutatss
02 KOS
51 |R-2637° [1t, -»@ed1977|cls M tctsk.Babgdna ¢ O
02 KOS
52 |Rr-3281° 11, -»@¢dz2 1990 sls B Bzscdrddumovi

02 BOC
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53 |Rr-3280° [1t, -»@&¢de2 1990 tsls d3ts dz6 s dz' @ pmalasif d
b2 BOC pallasi
Z Is Odss’pestiss d MMOteMC sets Bdtso Otc© 1y j dABREAD)Z! dats
54 | $-1627 [1507% 1 d MM OteMmC d 2 1971 5 1© tc y j o tisR®Y Midaduscarruthersi
9" MsC 5@ tstedf
55 | ¢$-1633 W 1971 | 8ls B dztsm O tc yM.edrrBthetsits
[ 152 ( 3649
56 | ¢$-1249 T/ 1970 sls Oteyd o " M. caffrusttierse ts ¢
[ 1. f 3407
57 | $-1730[20207° i //i 1970 sls Oty j o =W catfuthdrsi o € d
58 | $-1731[2782F°| i/l 1970 s1s Oteyj o M. caffuthersi o S d
59 | $-1729[2019]%° i /fi 1972| sl B dztsh abnj 6 Gzp L § 6 dz
M. carruthersi
60 | $-1728[940]>" | i/l 1972 tsls Oty j o M. catfuthdrsi o € d
61 | $-1726[195]° |i/li 1972 tsls Oty o M. catfuthersi © ¢ d
62 | $-1723[7061>" | i/l 1970 tsls Oty o ' M. caffushersio ts ¢
63 | §-1724 [1129] | i/l 1970 tsls Otcyj o s\ catfuthersi © ¢ d
64 | $-1725[190F |i/f 1972|515 € tc O fi) dz’Macauddrets € ts o
Z Is O d3ts'pestisB d ts ondldmo®@isy j dzls tc Odz! dzgs OL d OGFRANs e 5
65 |s [1189 [1t, veo jten1982|tsls f sdzy o Clfbrandi © dzH Is O
[ F8085]*°’ b2 BOS
66 | R-3086 11, 10OwWdgA1983|sls f tsdzy o Clgbrandd © dzH Is ©
[879]34°7 b2 BOS
Z Is O3ts’pestisls OdzOMME sets Bdso OO vy j dzORENZ dzts O
67 |(sf[ 940 s O0dzOmMME d2 |1980|tsls BChzshjuscij tej B tod Mls t
( ¢1817)%7 9" MisC 56 St d Alticola argenatus
68 | ¢-1805 [y 1980 | ts Is dzthlBopsylla terature
[269/19]%7
69 | $-1806 [23/2]°| i/l 1980| ts Is dztABphipsylla primaries
70 | ¢-1807 [y 1980 | ts I8 dzt€Bratophyllus caspius
[40/3 3,6,7
71 | ¢-1813 [/ 1980 | sls G tstodzts?2  dRPpdijrdatsetus 3
[51/15 >° nemorosus
72 | $-1814 (53/8y°| i/l 1980| ts Is dztA\nprimaries
73 | $-1815 T/ 1980 | tsIs B @zsdsmus
(257/17)>457
74 | $-1816 T/ 1980 | dsB dzt&nprimaries
[265/22]°
75 | $-1818 [/ 1980 | sls M j toj B to d fiflsamy@natists dz
[918/1 3’
76 | $-1820 T/ 1980| ts I8 dzthlnterature
[263/18]°
Z IsOdgpestiszdzj ¢ j 2 M$ s6OPEY sHoadHO (
77 | R-2422 f1t, -»@ed21974[sls pAdzmnatusiy 3ts dz@ s dz! )
gsm,[ 684 )[|¢2 BOE f dh EG. dallasi pallasi
78 |R-3068[779]°" [f1 1, vejtn1988|sls f sdzy o € d
o2 BOC
79 |Rr-31937 [1tMBoO? i30C 1986 | tsls  d3ts dz6 s dz' . pmalasif d f

pallasi
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80 |Rr-3196° 11, dPtEB021986|cls btkzf O KBsde sd! NS
¢ 2 BOC O. pallasi pallasi
81 |rR-3269’ 11, -»@Ede2 1990|tsls di3tsdze s5dz! @ alasif d
o2 BOC pallasi
82 |[Rr-3069[780]° [f1t, uvejtn1982|tsls fsdy 8¢ d
b2 BOS
83 | Rr-3071 11, Uddzj 6 1982|tsls dtsdze sdz i alasif d
(164 Fs(02 BOC pallasi
84 |Rr-3130 11, Uddzj 6 1984|tsls dBsdee sdz' MC 82 dh
[1025]%° 02 B3OS 0. pallasi pallasi
85 |R-3131[1053]° [[ 1t , U d3dzj ¢ 1984 |5l s dze tsdz! X malasitf o b
02 BOC pallasi
86 |R-2972’ [1t, uvddsj ¢ 1981 |tsls dts dze tsdz! i@ malasif o
02 BOC pallasi
87 |Rr-29623%7 11, -»@&¢de2 1977|tsl8 dzd dzdzts - 9 ts ) Is Ssundilatiistz
b2 BOS
88 |Rr-3215° [1t, -»@ed? 1987 s5ls ditsdze sdz! i@ malasif d
b2 BOS pallasi
89 [sf 1190 [f1t, -»@ed21988|sls §dh En dOHa&rican ¢ s2
( R3244)° b2 BOS
90 |RrR-31023%° [1imt dalsd?2 [1988)/dL MmtsHjtey dBsSEs G dzj
n iz ) d8fuhddlatus
ZIsORpestisOdzidetsc s B o Otc O detso des 6 5
91 |[¢-1836 4Ot Hy OL MG 1983 sl fj totsM.thaibigdnes ¢ O
[3/98]°7 9" S BE tsted
92 | 915[915(100)f | i/ 1948 | 5 I8 dzt©OFopsylla silantievi
93 | ¢-100>°' ilfi 1948 tsls  sOdadhtievi
94 | ¢-1691 ] jtondzj dzOter| 19715l BdzsA L GdzjL HO
[1/115]%7 9" MisC 56 St d M. baibacina
95 |120 ilfi 1928|tsls B tsdz! dzts@ ts
[120(186)]°"
96 | ¢-1694 i/l 1971|tsls B dzts R f) Midsilsasnafm iz to
[2/338]°
97 | 1203 P EMOAMEd22 |1959] ts I8 dztsRhddinopsylla ventricosa
[1203(1313)"" |9 ' ME5¢ 56 St6 d
98 | 231(708) ilfi 1947 |tsls btz O M. baibatisa flz
[231-708(3)]*°
99 | 1/156 [1/156F7 | i/l 1959 | sls  fj to tsM.thaibgdng ¢ O
100 | 353(935) ilf 1955|515 fj to s M. thaibigdne ¢ O
[953(1307)
101 | 14/1646 P/ 1959|515 fj to s M. thaibigdne ¢ O
[14/1646]"
102 | ¢-1785 P/ 1974|tsls CtsMmisde » tMisOdzs ts
[7/04]%7 M. baibacina
103 | 1/1-53[1/1-53]° | i/fi 1953 tsls  Isfig Jz i ©c M. bpibachiad
104 | 262 ilfi 1967 | s lf) j tc 5 ¢ M. bpibachiad
[262(1/133)F
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105 | 680 ilh 1968 | s lf) j t6 5 ¢ tsM. Bdibmcth®
[680(3/505)F
106 | ¢-1486 b z02 < d2 1966 | sls € tc O dz.Camidatglz tc ¢ ©
[1/220]3*° 9" s BE sted
107 | 14547 | Sicfiztzls ©2 M¢[2012| 5l stz O H dzd dzdzsm 9 15
9" MsC e Btcd C. undulatus
108 | 517’ ilfi 2014|5ls BB dz dasG s
109 | 1530°" il 2014| s ls M. tedbaxina
110 | 157’ ilfi 2016|tsls s dz! dzts @ ts
111 | 2577 i/ 2017 |tsls  Mls j f dxtsisteta ev@isrEmni
112 |s [ 932 vzeo ddzmC d 2 |1987|tsls BCax&tGphyllugesquorunty Hiaz
( R3223)*’ Gotedzr 2 (37 dzs 7 9 5 fls s gAsunthylatesizd ¢ ©
113 | R-3205 [1146] |i//i 1986 | s I8 dztRAadinopsyllaransbajcalica
114 | rR-3358 [166] |i//i 1992 | sls Istolzf O H dzd dedzts = 9 15
C. undulatus
115 | 1636° ilfi 2015|tsls B @teSofiorum
116 | 209’ i1 2015|t5ls fMizfmdzd ¢ O H Bzdirhazkis
117 | r-1270%%7 1 OB O2COdz f1966|5ls H Ok teC tCedsuridg i) dzd
fnlsj § dets?2 (3
118 |s [ 682 T/ 1970 8ls H Ok te M edBuridgdz ny dzd
( RL996)
[ 29 Y d &
119 (1 7/ 18 ( ]illi 1923 | sl sdz! dzts @ 15
[18(140) °
120 | 16 [16(137)F" |/ 1923 sl Is O to\da@nut@sikiBca
121 | 17 [17(139)] ilfi 1923|sls  Is O tch\s. ShiriEadzO
122 | 95 [95(141)] ilfi 1927 | sl sdz! dzis @ 15
123 | rR-84 T/ 1946 | tsls Is O tc\d. SbiriCadzO
141 19dls
124 | rR-1251 [5° ilfi 1966|sls stlzf O H Ok G.fjdutcests
125 | rR-1252[928F i/l 1966|tsls H Okt tCedmuridgd f dzd
126 | 24 [24]° i1 1970 tsls H Okt ¢ tCaedmuridgd f dzd
127 | 1843 [1843F" |/ 1970| tsls B GzteBqgdorunf) H Okt ¢
n iz i & daWicus
128 | 2026 T/ 1970| s ls B Mawpsylaabagutil H O Iz to ]
[ 202 6L O] ) Iz ) a2 da@icus
129 | rR-2004 T/ 1970| s ls BCdt¢esBuorunfny H OEZtemC d
[1086 1% ( O. dauric®
130 | rR-839%7 1t Ve f G1960|tsls d3tsdaC tsdz! X malasitf d N
pallasi
131 | r-840 W 1960| tsls d3ts dz@ tsdz @ malasif d h
pallasi
132 | rR-310137]" [t M1 dzls f 1987 |tsls o h j 2 h | tcfiMssfbiritaO to
133 | rR-3102[86]" |illi 1984 | 5ls MtsH jtoy d BsE s G dzj
H dzd dzdzts - & Brigldakis s
134 | rR-3033[99] |i/fi 1983 sls Is O tc\d. BhiriEadzO




102
ltesHsdyjdd) vOBddyr 2.1
135 [ R-3030 T/ 1983[sls MM 5@ s5j HO
(164 T 50
136 | R-3036 [205] | i/fi 1983 | 5 I8 dztOsilantievi
137 | rR-3197 Wi 1986 | ts I8 dztOSsilantievi
138 |23 1 ( 1dg) |i/N 1931 | sIB s dz/ dztsG s
G tsdzd W
[231(14)]"
139 | 235(21) 11, 1 09rd1936 sl tsdz! detsce 5
[ t5dzG tsdzd
[235(21)]°
140 |23 6 ( 2&) |/l 1936 | tsls Is O to\d. ShiriCadzO
G tsdzd W
[236(22)]’
141 (1562 [ tS(f11, 10wWdzl1956|ls IsO s Shiri€adzO
[1562]" 02 BOC
142 1864 [ (il 1956 | sz fndzd € © H dzd Szdrcfatuss
[1864]
143 | Congo Logo S sdzG s 1968 | §f ts dzkzts|I§l.ddollaret
[Congo belge
Logo] 3°
144 | Kenya Osal&’” |s j dzd W 1968 | sdzkztslg dH. Mol | ar et
145 |[Kenya d|i/li 1968 | f s dzkzts|lg dAH. Mol | ar et
To-To®’
146 | Kenya (/] 1968 | f s dzkzts|lg dAH. Mol | ar et
Ackliora®
Z Is O 3s'pestismtc j H dzpasic®s B Jdtso OtcO tsMdzatse dzsc
147 |s [ 9 X 8624) | A j dzls tc © dz! dztg 1986 | 5 I8 dzt€Eenophthalmus orientalis
[ 137%871] |[s©O9COLMS 2
9’ M 5¢ Sted
148 |s [ 919620 i/ 1989 | ts I8 dzt€Rellophilustesquorunfe ts te dz
[ 176%] f) &z f) 2ft€ll@ musticus
149 | u4-762 T/ 1998 | s ls  BCdzéss§uorum
[6 1 3.]%
150 |s f 92 063Q) i/l 1986 | sls ¢ ts to dzts cCmmustius) dzd ¢ O
[ 443 °69
151 | s [921 @-631) | i/l 1986 | 5 I8 dzt€tenophthalmugolovi
[443 .}°
152 | u-760[34s-11° |T//i 1998 | ts I8 dztEFfontopsylla semura
153 | 11161 *° U j toglztslzy j dzfl 19705l 3O dzr 7 MikzMmdzd € tso
dzd L € 56 stcdzf Spermophilus pygmaeus
154 |u-791 [ OG j MisOdzM ¢ 2003 sls Stz O 3O/ Gnmeus) z
[2491 0% . |09 dzf dzdzts
ftcjHGtods 2
155 | u-749[461 O &|i//i 1999 tsls BNegmip$ylla setosd L  dzstc  d
f &z f) d&{ Sy@naeus
156 | 146 [146(220)]) Odzc 4 L b tots [1931|tsl8 tsdz! dats@ 15
s OteOB Or MC
(06)
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157 || -978 l1ted S OMYy 21990 | sls d30 dzts ¢ 8. pygirdguzd ¢ O
[ 1109¢MIuj o j)Of OH dz
Misd fdes?2 (1
158 | s [ 5 §2A% (/] 1972 | sls 3O dzts ¢ 8. pygiradgukd ¢ ©
¢ dzd fyls . ® |
159 | 27(33)’ Wi 1924 | s ls3O dzts ¢ 5 B) hylydadud O
160 | $-1792[227]°° |1 sz 8O dz' M| 1978|tsls B dztsm ) d38 dyigdatsus fi)
flsjf a2  (
161 | [ -953 il 1990 sls  BO dzts ¢ & pyigrizafludzd € O
[ 2830 t6.
162 |[ -1484 (/] 1992 | sls 3O dzr - SfipymmaedsS s o
[ 5437 vt
163 | [ -956 JtsdzuFBG)dszr]Q 19895l GtjBjdzh dStsoats2
[ 101V¥%. ]§j MyOde 2 ( Meriones tamariscinus
164 |[ -1773 (/] 2002 |tsls f sdzlzH § dzdets?2 § § My
[1047 ¢ fyis Meriones meridianus
165 | 4 [4(4)]7 i/ 1917| tsls j tc B dZarmmels bactrianus
166 | 31(38)’ (/] 1924 sls f J MyOdese 5 Mz mdzgd
Spermophilugulvus
167 | [ -1448 1 OteOdz' M d 1990|515 RO dzts ¢ B pyigrizalezd S O
3612 *VteMmlsjqfds?2 (1
168 | $-1793 [5935F |i//i 1978 tsls  BO dzts ¢ & pigpiadyszd € O
169 | [ -1467 ltojHEMIs® tolg 1990 | sls B tsdz! h ts QRhafmpdmig Qpitzs
[ 6848°% ) | fls' dzdz" 2
170 | $-1825 (/] 1983 | sls B tsdz/ N 5 2R. dpipuls) y O dz¢
[ C-1132]°
171 | $-161[2478]°" |v s s tls M ¢ qg 1962 | tsls  BCx&tSphylludaevicepsh
fzmisr @& 2 Bisdz! h 52 R jofimu® dzS d
172 [ 173[173 [ Odzé ™ h zOC ] 1978 tsls B sz’ h d MR. dpigndis y O dzts
[ Odze ™ h W ZMmlsr dzdz’ 2
173 | 20 [20(19)] s OOC EiMS d 1926 58 s dz' dzts @ ts
fzmls" dzdz" 2
174 || -519 [414 s jISHOGMS 1967|515 B tsdz! h 5 2R. dpindisy O dz$
vzl B dzlf EMmls' dadz 2
175 |s [ 80 3 st L' dz€ dzm ¢ 1982 | sls BCaxwmtEphyllus tarsud L dzfs to
( 41822 Psh® |f Efls' dzdz" 2 Bisdz' h 52 tRjofjmud® dz$ d
176 |s [ 638 1ted S OMY 2 11980 | tsls BChelicepst s dzlz H | dzdats
[ 906%)fr]lste1114fnu®dzf 2 f 4 )y MMdeSeddianus
} vy o
177 |sf 1864 |illi 2009|tsls B tsdz' h ts2R. apijuls) Y O dz¢
(883¢ fn &)
178 |9 2 2133) s1 tf,teso ddzy(1954 | tsls B dztsrn SpdzrfipgdSs o
sdl0?2 [ {(mi2dzzdyL v d
(1133)]’
179 |9 2 3134) (/] 1954 sls HOERZMS et n AW Y
sdlks02 [ ! Cricetulus barabensis
( {134)]
180 |9 2 4141) s1tf,eso ddzy(1954|sls cdBOZO2 ME et Mk
sdl02 [ YAddem O2 Marmotahimalayana
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181 | 206(297) S5t 1920 | s dzlz y }{. diriets Is
182 | 208(299) dWicd ¢ 1934 | f ts dzbz y . ®irigsls o 7 H j dzj dz
183 | 209(300)’ dWted S o 1935 | ts dzkz Y }ji.dRirigs s o T H | dzj te-
Gfs
Z Is O d3¥s'pestisB d s oi@den@diums dztso dzse 5 f SHO dHC
184 | 134[134(206)] |1 ted B Odzn Oh #1930 |tsl8 S dz! dels G 15
f zfmls’ dadzr 2
Z Is Odz¥spestiso ssidsc s BJdco OtcO Mdetseo dese 5
185 |t -14720 ut lg,, msh (1989 | sls sdz! dzts@ s
[{27]3,5,7
186 | Saigon g1 le,., mtsh d(1964|1 s dzlzts|ll.ddollaret
64-1198>' (. 10tdy, AtOdydw
187 | 78046°" ut If,tetso d dzy(1977|d istsyded S or H j dzj dzd W
] O3 1 sdz6
188 [s [ 751 vt lf,totseo d dzy (1978 sl8 sdz! dzts ¢ ts
(79005Y [ sdz6 ¢ dg’
189 | 78054’ utl 1978 |tslg tsdz! dzts G ts
190 | 79052°" ut lg,, mh d{1979| sl sdz! dzsG ts
191 |[s[ 761 it ], ftose d198l|tslyy tcdzts? REtted rdtfus
(76RR) [ 5dz¢ dzO?2
192 (16 £4¢ uifl, ftotse d198l|sl8B tsdz daetsc ts
[ 5dzG dzO?2
193 |s[ 715 gt l, (o 198l |slsOdis? Ruagtusexulans
(Rex. 490) [ 15 dzG dzO 2
194 | 371° utl, ftotso 198l |5l sdz! dets G 15
[ 5dz6 dzO?2
195 | XC 84° ut | 1981 | s I8 dzts Redfopsyllacheopis
196 | 129 (745) ut lg,., mth d(198l|5l8 sdz! dels G f5
197 | 203 (706)’ ut |l 1981 |tsl8 sdz! dats G s
198 [u. 2453 |ut le,. mtsh (1981 |tslsOdss?2 Riexulgns
199 | RN 69>’ utl 1981 | ts lsj tc 6 A" dttusnorvegicus
200 |1-13229° wil, fw©tse 1985 s5lOdgs? Riexuigns
SmnOdz "0
201 |{-13226° utl, ftotso d1985 sl sdz! dztsG ts
SmnOdz "0
202 |1-13273 vt l, fttse d1986|slB sdz' dzlsG fs
[Tn770]° [ OC &zO¢
203 | 140 Dalat™® utl, ftotse d1967|dmistsydzd S oz H §f dzp daifyts
[ Od3H ts dz@
204 | 1-14713 gt l, ftso d1988|tslsj tcis?2 Rimorirpgicus
[ &/78]° s ' Iz dzts dz@
205 | 190° vt lé,., mwh d({1981| s5l8 Y tcdzs 2 RSragusf’
206 |s [ 753 i le,. mth d(1979|slB sdz! dzls G fs
207 |u. 3°7 3 utl, fttso d1982|sls ¢ d ¢ Odzls M Kdcumyrins
[ 5 dz6G dzO 2
208 |19 O atl 1982 | tslg tsdz! dzts G ts
209 | 215° uf,)] ftotseodd 198l sl sdz! dets G 15

[ 5dz6 dzO 2
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l tesHBsd)y Jdedd vOBdZdY” 1
210 | 1-13227° ut ) ftotse dd1985|5l8 tsdz! dets G ts
S~0O0dg ~50
211 | t-13228>' uf,)] ftotseo dd 1987  ssOdEs? Riexufgns
S~O0dg ~t50
212 |t-13234°° uf,)] ftotseo dd 1986 sl sdz' dets G 15
S~O0dg ~t50
213 |2 9 67 utl, ftotso 198l|5l8 sdz! dets G 15
| 5dzG dzO2
214 | t-14719°7 ut lg,., mtsh d(1988|5l8 sdz! defs G 15
215 |1-13223° ut If,ictse ddzy (1985 |50 diss? Riexulgrs
SnOdz ~ts0
216 |{-13270° i lg,. mBh (19875l B dztsA
217 | t-13250° i lg,., mih (1987 |58 sdz! dals G ts
218 | 1328 Saigont |4t IG,. mtsh (1968 Mlstsyded S o' H j dzj dzd W
219 |4 . 5% 2 ut If,ietse ddzy(1981l|sls ¢ d ¢ O dzls i) ¢ BBRcuImrinks
[ 5dz6 dzO?2
220 | 124 Dalat™>’ |ut ) ftetse  df1967|dMistsydzdS o' H j dzj ded W
| Od3H ts dz@
221 | Nhatraung gt If,tetseo ddzy (1964 dmMlstsyded S o' H j dzj dad W
64/307>7 snOdz ns0
222 | Nhatraung gt If,tetseo ddzy (1964 dmMlstsyded S o' H j dzj dad W
64/300° snOdz ns0
223 | 65/2 ut lftotse ddzy(1965|d MlstsydzdS o' Hj dzj dad W
Nhatraung”’ snOdz ns0
224 | Nhatraung ut If,tetso d dzgy(1965|dMistsyded S o' H j dzj dad W
65/63>’ SnOdz¢ RS0
225 s [ 7672 ut )] ftotsedd198l|sls & dc Odzls iS¢ Bubcumyrins
| 5dzG dzO2
226 | Saigon ut If,tetso d dzy (1962 dMmlstsyded S o' H j dzj dad W
Nhatraung SnOdz ~t50
62/3°
227 | Saigon gt lg,., mtsh d(1964| dmlstsyded S o' Hj dzj dad W
64-1122°
228 | 1-14709°°° uf lg,, mtsh d(1988|5lsO0dEs?2 Riexufgns
229 |-13272° ut lf,dzO s -(1986| 5l H B d&se MEsMuBculusy
J dz
230 | t-13242°7 utJ ftotse  df1987 |5l BB dz desSGts
S~0dz ~50
231 | 154> vt ) ftosedd198l|sls B sdz dzsG 5
[ t5dzG dzO 2
232 | t-14714>7 ut ) ftotse dd1988|slsY todats 2 RSragtusm
S~0dz ~50
233 | 1-14716°7 vt ) ftsedd1988|sls B sSdz dzsG 5
1 GJ Odz
234 | 55801 Saigor? |u{ lé,. mtsh d(1955|dMmistsyded S o' H j dzj dzd W
235 | Sonche 1 teOL d dzd w 1967 | § ts dzlzts|li§l. ddollaret
[Sonche]’ (6. 10tdy, AtOdydw
236 | Hamburgl5®" [ j tc d30 dzd W 1968 | f ts dzlzts(ll.didollaret
(d.0tedy, AtOdzydw)
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237 | Shasta’ bz 0 1968 | § ts dzlzts(lfl.ddollaret
(6. 1Otdy, AtOdzydw
238 | 23Kenya S 4 dzd W 1968 | { ts dzzts|l§l.ddollaret
[Kenya23] ®’ (6. 10tdy, AtOdzydw
239 | Exu 21 4J o justiilstsy (1967 | tsls Ctoipgyj e sIs HEBE
[P.Exu21f’ |1 t6OL d dzd W Y.Karimi( 6. u© j G jtOdz R
240 | Exu 33 4jojtstilstsy(l967|tsls € Od3r M ts9 AygedoRtdenys’
[P. Exu 33] ) .OL d dzd W brevicaudatf ts dziz \y j dz ts¥is Karints
(. vjcjtOdz R1tcOdz)
241 | Marselt Frid [712¢ AteOdzydWw 1967 |58 sdz desfsdzzyj dz duL
Marset Frid] (. 1 Otd)y)
242 | Israel RLtcOd dz 1967|dL AtOdzydd (6. 1 0Ote
[126 Israil]®’
243 | Madagascar [ OHOG OME Otg 1968 | { 5 dzkzts|lfl.ddollaret
1193°7 (. 10tdy, AtOdydw
244 | Madagascar TN 1968 | § ts dzlzts|I§.ddollaret
1/64°' (. 10tdy, AtOdydw
245 | EV >*°7 i/ 1926 | 5l8 s dz! dgls G s
246 | Madagascaf | i/fi 1968 | § delztn{ltl ddollaret
(¢ 1 Otedy, AtOdzydw
Z Is Odzd3" Hmthn odHtse BOCIsjtcd?
Yersiniapseudotuberculosis
247 | IV *° stsdzdzj Syqw |- -
248 | 312%° t AGl] dzOH d o 3] - -
249 | R-226%° 1 to d d3ts teSit€ @R[ 1969 -
Yersinia enterocolitica
250 | 134*° 't d M
Yersinia intermedia
251 | R-155"°
Y ersiniafrederiksenii
252 | R-144"° [t § M &8 dzd € ¢ 1989 -
Y ersiniakristensenii
253 | R-153"° g sotsfd B dtd 1991] -
Yersinia nurmii
254 | 1047*° e Odzk ks j toB|2012] -
Yersinia mollaretii
255 | 704*° 't § M &8 dzd € d 2010] -
Yersinia bercovieri
256 | 1509*° G. MmOB Otstsal 2009] -
257 | 1639*° Gu OdzZ pls j toB|2012] -
Yersinia aleksiciae
258 | 841*° G4 Odgk ks j tcB]2012] -
Francisella tularensispp. holarctica
259 | 151 RRCY |- - |-
Enterococcudaecals
260 | ATCC29212*° | - - -

Enterobacter aerogenes

261 | ATCC 13048*° | -

-



https://ru.wikipedia.org/w/index.php?title=Zygodontomys_brevicauda&action=edit&redlink=1
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Enterobacter cloacaspp. cloacae
262 | ATCC 13047" |- | -
Escherichia coli
263 | ATCC25922%° [p o flstc O dzd W , | - -
264 | ATCC51658™° | -
265 | ATCC 10798"° | - -
266 | 50*° zo jydw 1991 | -
Samonellaenteritidis
267 | 357*° | - |- [-
Klebsiellapneumoniae spp. pneumoniae
268 | ATCC 35657" |- | - -
Listeriamonocytogenes
269 [ 56*° - - -
270 | ATCC BAA- - - -
751*

Proteusmirabilis
271 | ATCC 35659 | - |- |-
Proteusvulgars
272 | 261° | - |- |-
Pseu®monasaerugirosa
273 | ATCC27853" |- - |-
Salmonellagallinarum
274 | 408" | - EE
Shicella flexreri
275 | 8516™° | - |- [-
Staphylococcusaprophiticus
276 | ATCC6538" |- - |-
Staphylococcus epidermidis

Legionellapneumophila

Staphylococcusureus

Citrobacteryange
280 | 145* | - |- [-
Entemobacterkobel
281 | 154° | - - |-
ltod 3j udizd JsOBd™ , dMmftsd’ L tse Odzdz’ j H izt s t5 WY HzG
CAC509) o “deQddd;, dhftd Lt Odzdz’ j Hdzv | {5 up)-gzft
fsHO dH-{ Pzls®2 ¢ ZOb Okl , dMitsd L 59 Odeds” § Jtog- o
MCtset ©OL B @t Y CHHOORBERR|L MYy sdz L 59 Odgdz" j
Isdo dztsyisd MmdMmlsj d&3r RBlzdz Isd 4y dzj Svhglzlzrtsde j ikl iitplatsy di3ireze H
sso sdz@tefitsRdztsy € j 81 hslsEDBE' ,6 ;MY sdz! L tso Odzdz” j H dzw
Co®Rf djIfifQt | o ¢ d&zOej 7

277 | ATCC 14990

278 | 26°

279 | 19615™°
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212t j OSIsder d tBBttkzHtseo Odzd j

1 od " f 5dafizj Saanlf | t6d d3) waB @B dgzf €z § s drzLstsy @
fMise j dedz" § d o BY Shiglsod® dgd W tef JU@IS$cfsed™ ¢ Qs QE RLE
cMol ecul ar Bitbtzggy { Brnmtde &0V ddW stced3s@yd"
sdeo Or Hftoj HMMIsOodzj dZO © BlsHj dz' dzg' = ff SH G dzO¢

I 1 CMmMfjteddid dzglsOr s tcOL tcOB KLIs8 | dzff ts B ¢z,
dz' 8 &M BISCtese ddsedyd ifSdln SERiisy +0-) fiz6 g dzC
4 €1, 2 NEOTERIQ( [ ORBd dz@ g ipls j 3" , ORE @AY o § @ HisRey |
i s myKotorGeneQ (vorbettResearchd o M is t9.0 dzd W

[ 2% sdmistezd g By’ Isdf dzj S mde" = 1 At -
W dzz ste j fyylg qzislday diz 2 dz' Is I© &5 ¥s wifi telE0iztsey Capf{in f s dadzL s ¢
BsCM @l dsdsedyuj g®is® ¢ s { [ ©1RE0 s dphg
mdw)j,tcy Ols j dz! Mlsy sz ¢cFAST Frame Sl ayje
d dz¢ z B OQ tsdifrizts yUaB)' tc© 1 6 We | | Array | nc
(What man, | j dffFtsfgtcdp@®@dag™d , &3] ded §f dzts Is Isjj-te
Hdyddzi s d2 ©sishOf oy b s dfissmdy ), bt
f zOdzh j sSt6s0 HP ST Bi o Samn,j dzl§ tEfsdfrs)c,OW H@& 8200
(BioSan, mMfO&kptdw Bdtsydf so rédpah @élecdar Detidds) A
#7¢6.)

[ dzv o' ftsdzdgj dedWv WO g desdesets d  tsligezts
f sdzy L s OdiFg sd2Q 40%zd AR IPRIBM 3500XL (Applied Biosystems,
4z ¢), MmMdmlsj sg@emTreermoHiskekEcientific &z ¢ ) .

2.2 [jltHr

221 BJ L L OGO do Odzgdy dBOIJ ted OdzO

]l SHeBIsso dzj dgdz" j HdzW d MmMmdzj dzthd B dizifspsoilisets i
fls o d dradzind 3-2 B 6 &eamaadlsd H j d3ded dfty pedf Iy o O dzd ¥
fpoy qzOS Isqd € j dda j 6wz Pfrdz 2 . BGBIHEOQdzd L Oy d W
ZOBBIststed 2 ,ys g sdgd BsH™ Oy efciischy Gy dhdd ki
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Bisj fiepd d®@@dss depp GfitfHds o3d € tots Bie'd O dztf Iz etfzdztf Pl &
f s 5B Qi s ls dds@iy s drj g desi2y j dzls ts Oy @Istjdats O
Ctoamfted Isj dsi56As @ ls stg jBjOdzoiyts pdzj 10Qj0C HHESE OB to
BIsOdzdz" = B tclsdsdtfirg &3 dz@B G Y ( fMtsH j oy C
BLY 2@ GiEBso@sdy c¢kOdedH ddzd L ts listhOuzf{® gz@l5 @z
&3d flzted  Is jsdgifcjije B 5

222R L Zyjedddisic d &3 y4 MSE dr Movispedtidse h IsOdzdzts o

RiMMdzi Hiseo Odzed | -Btiztel¥ tsdzticdddiay jditsS d A d Bdfsr
hisOisdise  gsg G @E d ydsdzdz" &3 a3 StsH Od3 dzOB
otLBEHJIsJ deic O s dftaig IESgH Miso 5 ¢ [ OB Bic Oldfst6 ¢
dz2" = ddzW j Syddedz" = BtsdzjLdzj2e, 2013] .

ANjlod3j desOydwy twOdigdetsL ¥, d&3j dzdedtsL r, OtcOE

tff sitsB detsMis'W j ez detifdctso Ols' MOY Dt & dzd L &
Nt Hd MMBH | 611060 2 § Istsdzdzlz ¥ o BoHelO BdateH -2 7
dzdedsLz ddzd O Ogdpaacl G st dldzHtcj H [ ) 60
C/] OBBtOStedzOW HJOGdtsMIsds O Y OMdzzds OdsdgW
otsLBEZHdI jpdsmagadfj HE | dMMO M ORdSL 5&k- (
Ls2) d S bkd ity difctislh OMB{ L &4 dzj dzdj CeOMS d
CtcOfmMdesets Yo jlsO MoadHjlsj dzt Misoatseo Odzs s Giff t
ydd tOddesL ™ (di3j dzdedsL " ddzd OtcOBddetsL r ) .

ANjtoddj desOydvw cdzdyj ted dzO

RLEYjddd MYsmesedshisd ¢ W j td @GzO@ded
G ssHdS ) BftejHjdjddy hmfshoedshlsd ¢ diFj!
desL ", tfdMmMOdadets?2 o HtwjH HEMN jd&3 tOL H | dzj ,
B' &z HisB Qo dzjdatf Yl dedOi sd yJ ME 84 kS so BH fifdso t
MisdSC O s OfMdz" = ddzW j Q043 sdzdz" = Btsdzj L dzj 2 €,

 ddzdlstedWdydckzs h Ow 0OCIsd o desfiyls!

[ dzv  sf tejmjddlstdd'V d ygelize 8 gg@fisd o 1 Bz
7, 2) %iKN@9 dzets i d dzd 1148y jOlindzte s24 Oc Ot a €Y OJ I
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h s O Reig@stis R dz€ £ B Oy dosr fistiggvotirgoy j dzd j A ¥ sz
YjetsB 0o v dzd 0, 5 oA QOIS &qp S § jo  BHOS o 5 H
HgOC dzsfMisdSC O s Ofdy & d dz j. £ Ty dhtholaodz R e et
5B dZOw Pdir] sted W dyd ks h 4@ GES sy de izt illis © db jug -
tedlp fistsj HO f O RQaydld@ddn " 2 yo jlIs.

223[ftejHidzjdd] fdL dds o opdaOdiEEnGdd dG's
COdzt ydw

{ftedHjdzjdd] fdL d2OCO §dcdj dzsOydd

{ftedHnjdidd] (tdL Rk O] ffdf dustdindeydd z+ B
Y s B Oovgzjsdimf 5 S teOMdzsets (pH 7, 2) [ te@®Sls
dZOvY HdOG detsis[fEVQ 5t Bigatlr m B 5 Z24UWRiMPED D10
o2 Clkzdz IskdstsL B BSHOESEOMY @ wm @ o] bzgztgT j 28 M i 4
ZOdd 9 j M M ¢ s d8dRydfj@8ihdEs 0, 1 &z §t
ZOdsddzd dz0 59 jten detsMis! Oc OO, At O ML jHIs]
Hize h 3 RtcO@8z el s 5CAL .0 lJOMls jtedd, ©B &ZOHO:! |
Bj dZsOydd, VWsttddtetse Odzd § tc O fdas g dzQ@HERS & fglsiL
Yo J lpUas dztf dzd

[ftejHjdzjddj LOsdmMddismisd ttsmMisO s disc

{ftedHjzpeedd BdsMisd wisggdi®Ish lsDdktfwial v o
COodz ydqw or f sdzdeW dzd, ddndRdSlszd L (z eysdifyiidf dpGidsdan P
RIS ZBOYds o' ff sdzdgw dzd A toaf I j il 2 o)) O 12
BOCIjtedOdz dzz¥ oL9 jfM+ o 0,9 % tcOflssisic
1310°d 3BP . /SBdz. RL L Isdm ©OLO jHjdzd2 HJdOd
dzzs §JlsOj dz dzks Mmejulz. wfkzmsw 48 vu ¢
ftoco sEqul wsh R € tsdzts dzd &0 dzcfiimi . “Oop fdiEr{od3 670 d
fdzy 1 stOEE dz' s ddedf oo G j &3 j B Olelz isjj u2j 8lzd'j- 2
dzj 2h gy bsdgtsmh dn Stdzsdzd?2, L OoadMmdd n dsls
Stesdz! desEts N ls OBBBZO Yipestisgzy dat oz C )| s Qa0 ¢ lisd
HiMsos ¢[ OBSOIBLEdZOY HJOGEEsMdS O f Ofd
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224) " Hjdzj ded j dez S dzj Jdeser 7 S dMmdzsls

CCMbeOCyd: repbLBEORKEEGY o disdkdso j Is
Istc j B t59dQ d&d.B.255690 9 Opg O dzd Lpayls'r opg@acd 2, dMmf tscC
By IssHT Qagtffdpd W delz € dzj dedets B ~ff o€ d tc O ey 1©jdzts df
Mtep O dd3 d3d ¢ tes Blicd O dztf zofsf dzlfz®iglsd &  [-§O9p ¢ WM - 3
Istc OC 1] s o ts Miff Hadfts NdzFBGS totc j O GRudklsitk $s5enomic DNA Mini
Ki tlrvitrogen, wzoap )fMtstslse jlsMmisadd M ddemistelzC ydJ
[1s, §tdkzyjdds j o tjLizdz O ,1 9HbicODy
1 Att Id  Hodzw{ ts dzdif jtsodefdsts ¢ j dzt€ dgdztdze ts tsfg O dzd W .

225 1 tetso J H J dzd J 1 At d 1At -Wndzkzdsdeg thdjH dl
Zyy dagdg Z dz' IsOIstso

[ OMYEIO? BEighsd j M) ldnd dzyf dzd dzf dzdf & ¢ VekyNTI 11.2
(URL: http://lwww.thermofisher.com). tcf tctso jdH Aded B"™ dzd d MY sdz
L SdzH ' fl W zFaM/G¥estcOdsdr Istc H j Isj C ydOEYekbw 0 N
(Wddz st HJNSj Cdppe)ef OMGHIT | dzj o3 WREM 15 twlg i i el
dzj dgf J ydw d ydzr = dapdgd?dll] aetf@s H - tis@ L tc O B 5B Qidedz'
MsOo ststcOd3d edal, 20044 | j ) d dzp dedhC tc d df 3z gzls
G Odalzjdiry e Is Rielig M O Qglzlizblzdzj s Is ff 5L - t§ If e Isclzy C
Odzdzndz'y ydw d udesc 8O0 B PD e Sy d W d ydz' » 1 @02 ¢
sdH" ¢ B dj d3j dalsiDisde Jo BNRES B dzdd3j M j IHA-
tsdzd ¢ s dzlz © dgif sUs @ agStelzEddBEIE s dz! ytsd3 o L suH d g3 s
dzs?2 ctkzffs2, ftsorhoeh jl I[spig@a dzdpifetftcd - c
d3d dzlz € dzj [Sbudtee@atzdf, 2003; Latorreetal.,, 2003 . t OL tc OBdEls C
fdzj Cls7 ftO2d3d etso d L daH'sots deddjtedesvt Arfipfyy dzl
VAf 1. 1 ) jseLdeodteixdzg s WstfdM ( W ddz! Iste HjIs] STdd
G OMmd ldgjddiz s tc § MRTQHzY d d

1At 1dtt ] §tetse Histhdzdssts dpdgj dfStedd, d3dfrdd¥jvh 2z % 0|
o] OCydtsdedzR 5 g ' cOMEDEBRCHER, 5 dBdz¥ J @
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Pestoides F 0.PE2 GCA_000016445.1
Pestoides 0.PE2 GCA_000834985.1
SCPMO-B-6536 0.PE2 GCA_001294915.1
SCPMO-B-7761 0.PE2 GCA_001294815.1
SCPMO-B-6990 0.PE2 GCA_001295045.1
SCPMO-B-7832 0.PE2 GCA_001294985.1
SCPMO-B-6540 0.PE2 GCA_001295055.1
SCPMO-B-6984 0.PE2 GCA_001295065.1
SCPM-O-B-6974 0.PE2 GCA_001295185.1
SCPMO-B-6757 0.PE2 GCA_001394145.1
SCPMO-B-6300 0.PE2 GCA_001294905.1
SCPMO-B-6904 0.PE2 GCA_001294825.1
14735 0.PE2 GCA_001188325.1
1522 0.PE2 GCA_001188715.1
3067 0.PE2 GCA_001188795.1
1670 0.PE2 GCA_001188335.1
8787 0.PE2 GCA_001188755.1
3770 0.PE2 GCA_001188775.1
G8786 0.PE2 GCA_000324925.1
1412 0.PE2 GCA_001188695.1
1413 0.PE2 GCA_001188935.1
Angola 0.PE3 GCA_000018805.1
Pestoides A 0.PEA GCA_000182545.1
Pestoides B 0.PEA GCA_000834925.1
SCPMO-B-7812 0.PE4 GCA_001294965.1
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SCPMO-B-7075 0.PE4A GCA 001295115.1
SCPMO-B-6304 0.PE4h GCA 001294885.1
91001 0.PE4m GCA _000007885.1
SCPMO-B-6216 0.PE4m GCA 001294805.1
M0000002 0.PE4m GCA _000325185.1
CMCC18019 0.PE4m GCA _000324045.1
CMCC91090 0.PE4m GCA _000324465.1
CMCC93014 0.PE4m GCA _000324525.1
CMCCNO010025 0.PE4m GCA 000324665.1
$-1815 0.PE4 GCA 001601735.1
SCPMO-B-7019 0.PE4 GCA 001294975.1
SCPMO-B-7074 0.PE4 GCA 001295145.1
SCPMO-B-6212 0.PE5 GCA 002981955.1
SCPMO-B-6213 0.PE5 GCA 001295025.1
SCPMO-B-6218 0.PE5 GCA 002981915.1
SCPMO-B-6301 0.PE5 GCA 002981895.1
SCPMO-B-6706 0.PE5 GCA 001294835.1
SCPMO-DNA-15 0.PE5 GCA 002981925.1
SCPMO-DNA-17 0.PE5 GCA 002981995.1
620024 0.PE7 GCA 000323485.1
9 0.PELO GCA 000323625.1
12 0.PE10 GCA _000320425.1
164 0.ANT1 GCA 000323185.1
42013 0.ANT1 GCA 000323365.1
B42003004 0.ANT2 GCA 000169675.1
Antiqua 1.ANT GCA _000013825.1
UG050454 1.ANT GCA 000169615.1
Nepal516 2.ANT GCA 000013805.1
CMCC64001 2.ANT GCA _000324265.1
Harbin35 2.ANT GCA 000834275.1
71021 3.ANT GCA _000323525.1
MGJZ3 3.ANT GCA 000325245.1
MGJZ6 3.ANT GCA 000325265.1
MGJZ7 3.ANT GCA _000325285.1
MGJZ11 3.ANT GCA 000325205.1
MGJZ12 4.ANT GCA _000325225.1
2501 2.MED1 GCA 000275685.1
2504 2.MED1 GCA 000323205.1
2654 2.MED1 GCA 000323245.1
KIM10 2.MED1 GCA _000006645.1
A1973001 2.MED2 GCA 000323725.1
SHAN12 2.MED3 GCA 000325345.1
11969003 2.MED3 GCA _000325005.1
12001001 2.MED3 GCA 000325085.1
K21985002 1.IN1 GCA 000325165.1
780441 1.IN1 GCA 000323605.1
CMCC11001 1.IN1 GCA 000323965.1
30017 1.IN2 GCA 000323285.1
710317 1.IN2 GCA _000323545.1
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CMCC10012 1.IN2 GCA _000323885.1
CMCC05013 1.IN2 GCA 000323865.1
CMCC02041 1.IN2 GCA _000323805.1
D1964002 1.IN2 GCA 000324705.1
CMCC03001 1.IN2 GCA _000323825.1
D1964001 1.IN2 GCA 000324685.1
D1982001 1.IN2 GCA _000324725.1
D1991004 1.IN2 GCA _000324745.1
970754 1.IN2 GCA 000323685.1
CMCC27002 1.IN2 GCA _000324085.1
C1975003 1.IN2 GCA 000323745.1
CMCC640047 1.IN2 GCA _000324285.1
C1989001 1.IN2 GCA 000323785.1
CMCC31004 1.IN2 GCA 000324105.1
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-1 I [-1-ST CCCCCAGCGCTGTAACGGGA
I-1-AST ATCCGGCGCATTGGGGACCT

[-2 I [-2-ST TCTGAACCAACCAGGTGGCATTGT
[-2-AST CGCGTTGAACAGCGCAAGGT

lla-1 lla lla-1-ST TGGACGCCCCATTGAGTCGG
lla-1-AST TGCCGTGATGATAACAACCGAT

lla-2 lla lla-2-ST AGTGGGTGATACAACCCGCTAGT
lla-2-AST GAGTGGCAACTCATTGGCCT

lb-1 lb lIb-1-ST TCGGGCGCGCATGATGATGTT
lIb-1-AST GATCGCCGCAGTGCTGGCTT

llb-2 b llb-2-ST CAGTTGGCGCGCGACCGATA
[Ib-2-AST TTAGTTGGCGGCGTTGCCGT

llc-1 llc llc-1-ST AGGGACATGACGCTGACGCC
llc-1-AST CGTCCCCAGCCTGGTCCTGA

llc-2 llc llc-2-ST TGGCCGCCAGCAATAACGGG
lIc-2-AST TCTGTATTCGACGCGGTACGCT

-1 Il I1-1-ST ATGCGGGCTGATAACGCGGG
I1-1-AST AGCTGCCACCAATTAGCCCAAGG

-2 I 1-2-ST ACGAAGCGCTGTTGGCTGTGA
1-2-AST AGCATCGGCAACGTCACGGG

-1 11l 1-1-S7T AGCAGTGTTCCGTTGGCTACA
1-1-AST TGGTGGGCAAAATCCTCGTCGC

-2 11l 1-2-ST GCGAAGGCCGCGCAAGAATG
I11-2-AST CGTGCACCACTCCCAACCCC
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s otLBRHdIS]j dzv ylkzdy fldp diste ditg afup degrizgzop s fi
detso dets Bz  dzj ts ) dzthte Islal i il o) derj QiER,d Oy d § B- O
o OtcO® yYj dzlstcOdz! dzts OL d Blsizn 3-& § tisO U tes®@ 83 i I61 DAY j 5 [t
dzd Win vitro Hd Oc¢ dztsfyls d € d B4 IstsB fsils 1 K &M lg(dekQt f
ftsHO dH-f PazaEY o wWodzj dzd W Y[pesfso N I @gd3®8 j 8 d
ME¢tsets d Sddddud M schusBOE Y ©¢ O 4205 Higpls fo gizg
dz" dsf o H J dfjtodddgOlg dzj 3 desMmisd ¢ ©Mdase dats d3izls -d
Hy dz! dzs?2 HWW Jjtej dzydOydJg?2 OdzlsO2mMEtsets Je-dt
SsHISMit 1 OL OB 5ls Odzdz@ o ) st giFRAsE Onjfisis ¢  dsd  § O oz
MEd®d d HdOcdzsmisd yj=iPusIBed LfagjCiR f0us?) dafazid
mMis+ 86 d yYykemlseodlsj dz¢ dztsflss ¥ . t OL t6 ©H tgls @anztiz’
Zyted Y H jsdedrOH,068zf d fidz@ f tesW j Mid sdzO dz! dzks-
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zOMmstdd d3j dajedevz H dIsj dzj 2 ddeW j S ydtsdede = B OB
dz" Allctclzf § § OBGej dzdlzsisd, MlsOydosdzOtedzr = d
[ RHdAM vitro H d Oc dzts@plg i) f iso d H-[{ PozdB®OR j Is BL Is
fsdzl Lso Odes o S dzddzd yd MEts?2 dzOBBLOIS5tcdas?
O, odizyj ddsecs s ddy =Rt b izdt)j sRz@abdy 1
Bs Bls Wtstedd d &Odzdydw d&BOdzdW j MisOydd L OFE
LfdH] BBy MEsets dBesdzdIststcd dzc O ff ods St
cdud ME¢sets BO) cdB@AISFHz] 3 d o sl dited desmGd ¢
tcyOfF?2 MmMpodetdj]j otfMmistcjBtso Odzes ff toed d3j dz,
tcj Oc J dzlsimfizttdls O2 MCtsdz o MsC tetstedetsdyz f tocd totsH
402 dzs 6 BMESEe s fodeBHdMSEs tSYOECO [ Bdze B5d
SHdzs o toj d3j dzdzOWE OF df © 3Hztkd y ds' dzttsey detlefiGx O dzls O 2 fi
Btso Otc® yj dzstcOdz' dzt¥.PastfOIsMS tsets f sHo dHO
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LI ol rISUY LRt 91 uldtTfr113M
1osdvdfrtvdevre toadltfeovt 1 1VRC R LI
JeJir1 1 1{vuvr s zu ¥ERSINIAPESTIS[] R1 RR
Cl J [ 5 A RIORI

40 jHJddw . pesksO dzazOm j dzi tete D dzd Misd yj MS 52
11 jlsdzOBH Ml Fr, st tsMis@uOMY Wgdda ts dz) Gptsisiafs
h ls O i3s3l dzts iy W ils[fidts 6§ dzd Is d y J OiRCas@m oty Usdatsic sl . Bty 5 9
Gts fsHadHO. 1 ¢ GLOGdsts,Is d leftay das digf daOms d&=@ 5 d3
dz S BIstster n hlsOdzdZsse dzO2 H j dz HESY Sdzded Is§ dzd
A. Guiyolefn Mo lststcORBI EMlsOdzse d dzd dzOdzd yd J
l 1 jlsdf@upggDledtal. , 1994] . ¢ R. S. dokzyMA In- fm
sOdzts o d dzd dAMOMA[-G fdgesldbf s MtejHd D IsOdizdzs e
2003] . 1 tod 1 Is48 d3dzgizls dzi| § fp 6z fp dzts Mts B | dzdafs M df 4
ftod dzOH dzj ¥ detsils! § ®lsH j dz' dz =i NOfaidfomg diaj s J
®Bd

Il Mmeow L dsHdBASPEBO Y dz2OMistswh jets HdMMJ s
BN d&zs dL Ezyj dzdj teOMY tesils e dadsasf  of tajjirddyl dstc |
HydBdd, orLoOddats?2 N IsOBRP B o ¥ ftts q fatzgds d
sBtcOL v, yYbkfsls ficdz@iE®pdz dzr 2 d dzls | tc {146 foks @
dzj dzd@tsdzt ydd otsL B BH ¢ oy ~ydzHdgfcddts tcHefdn'f Is §) s E
sdf Jteso Odzdf L h ®BIRBBHazse j sctcOW d yj ME Bz 1 t

RLEYyjddy Wddztsejdzgjlsdy MEtsets tcOL dzstsB to(
thdets o dats ¢ 5o JHsEHPOQRHI @ dL wtydoOodzdmisdyj M¢ 2

Z Is O dzd3" otsmMissydese s B d 59 O Q dzsByeflasdr tsHEEE
OG jsdifste j Is! j 2 1 OdzHBj" dgk[@ M | &z tigdf wpOmig dgfftcz, - O
o d dzts, difsladdyCdRts tsBEMmdztse dzj dets Isj mde" s Ists
BiYHE cEctsMzHOtMmMlso Odgd. 1 tdodzj i dedj oftst B
ftcso Y HOGsM! , C0OC 0o d,dz:6 Gl OEZEHES figddffseHit
slsdd MmddzOdzls fustfindzjr Wit s ,o s L dgdHe O da0 fiy jif dbjH gz
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9' m GBteBHB M HOd dgg?2h J2 HdMMJ &3 dZOYJ J
syOetso M HJEdABBd Gt L zdzOdRZd 9 9 B8O dotdptE tg «
dz" J ted tetsH dz" ~ [Vaggdetsad, RQ08, 2011, 2019 1 ted + Istsd3 H
Bzt d EFIsOmMyf EMf Odzlmdd otsLBEHJI] dzv Yyt BB
fpw ddgindzi Hiso Odzde” dsd. 1 Of teddBj ts, o d3j 3 HIlgdzO
dz2@ f sdzdetsc j desdzdz” j f tsfdzj ¥ [est® Is p dz'H getsid] Istaflzr R
mewiLd M twgid e dagts Ui H%dasmisfse L zyd dz
lesojHjded] Wddzsej dzi Isdud MEtsets 0OdzO dzd usO
Misj 2 bhIlsOwddsow oddzv 8 h =MW Htoj HMIsOo dlsj dr-d3cC
His?2 Wddztsce j dzj IsY. peptigiC as@fm lotgjysdatfc s B 50 Ote O
ftej HMIsOQo dzv jIs MmEkh j Mise j dzdds @ fn) ] teatsfy ldctg dzjH ddaf' v
otsLBEHdIp zW o gl g™ Istcj.s' j2 f OdzH j &3d d

Il O ®J dzdw L OH OyH di fpfigzddtsle By d tsdRdt©Oc 5 ( f
BT dzf L &z yg Qlztsh Is Ovdgusip yYdteS zdzd oot 62 off
(v OB dzd.14 5.1).

5 OB dzd K@ MF Sz L 50 Odzdz’ | o tste @izt I Js jotisHO]jdytg gz
%O kjcwddstdd

Z s O3z ] SH RMlssyded ¢ off j Mists or Hj dzj ded W
9" Hj dz

t-14713 1988 dzj dj dzj Mis |¢. | wfylseed, dzydwy s n O
190 1981 ts IR. rattus 10-dztcc. mtsh d o3d dz
sf{ 753 1979 sls yj dzse j §/5 -dg 6. mtsh d dzd dz
79052 1979 sls yjdztse j§lil-datce. mtsh ddiddz

¢4. 373 1982 ts IS. murinus CdzatsL s O 1 Edze,
1901 1982 sls yYJj dzso j S tsdzantsL sOd3 [ Ztsdze |
215 1981 tsls yj dztse j §skellf ftesoddydwy 1 s
t -13227 1985 sls yj dztse j €/ G SOt Odz! , fteso (¢
t -13228 1987 ts IR. exulans G. sOditcOdz , fHtotso d ¢
{-13234 1986 sls yjdtse j§E. sOREOdz , ftetso d
29 [ 1981 sls yjdztso jSHjtojoddfftefalafdzydy 1 ©
RN-69 1981 ts IR. norvegicus fteso ddzydw 1 tsdzc dzO?
t-14719 1988 sls yj dzse j §/5 -dg 6. mtsh d dzd dz
Saigon 641198 | 1964 dzj dJj dzj Mls |[¢. mtsh d d3d dz

{ -13223 1985 ts IR. exulans ftosoddzydwWw sn Odz B¢
{-13270 1987 sls B d&shd . mtsh ddiddz

{-14720 1989 slsj Zso j SO |¢. mih dddd

{-13250 1987 sl 7j @© ¢. mtsh daiddz

129 1981 sls Yy dzse §j §6 -ds 6. mtsh d di3d dz
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ltesHsdyjJdd) vOBdZdyr 5.1

1328 Saigon 1968 dzj djdzj mMls |[¢. mtsh d d3d dz

XC 84 1981 sls B MWehHeapis |ftetseo ddzydw | tsdze dzO?2
4. 562 1981 ts IS. murinus skedf dtdeo ddzydw r tsdze
124 Dalat 1967 dzf dLe jMmisjle. 1 OdzOl, {teso ddzyf(
Nhatraung 4/307 | 1964 dzj dLe jfmilsjje. 1 vwyOdze, ¢ tcse d dz
Nhatraung 1964 dzf dqLejMmisjle. 1 wyodz, { tetse d da
64/300

65/2 Nhatraung | 1965 dzf dLeo jMmisje. 1 Wfuddeed, dzydwy sn O
Nhatraung 65/63| 1965 dzf dLe jMmisje. 1 wyoOdze, { tctso d dz)
s[] 762 1981 ts IS. murinus HjtedJodgw [dzg, fteBso (
sf 715 1981 ts IR exulans skellf fttsoddzydw 7 s
1640¢ 1981 tsls yJ detseo j §Hijtejodyy [dzg, Hiotso (
203 1981 tsls yj dztso j Sjtedz v Odz 1 ddzr, ftetse 0
371 1981 tsls yJ detseo j §Hijtejodw [dzg, Htotso (
140 Dalat 1967 dzj dLe jfmilsjijeg. | OdzOl, {tese d dzyc¢
78046 1977 sls yjdtso j§e. 1 OdzOls, ftotso d dzyc
Saigon 1962 dzi drLejMmlsjjecy wyoOdze, ftesoe ddzydy
Nhatraung 62/3

Saigon 641122 | 1964 dzj dLe jMmlsjc. mtsh dd3ddz

t -14709 1988 ts IR exulans G. mtsh ddid dz

t-13272 1986 ts 1. musculus f zOsts v 02 1 clkzjdz
t-13226 1985 sls yj dzso j §{c. sOd@tcOdz’ , ftotso d ¢
t -13242 1987 tsls yJj detso j §6¢. 1 wfudddged, dzydw s~ O
4. 453 1981 ts IR exdans 6 -dg ¢. mtsh dd3d dz

154 1981 sls yJdzse j §Hjtejodw [dze, f tots9 (
sf] 751 1978 sls yj ke j Jftesoqdzydw | sdzc Odz
78054 1978 sls yjdzse j Cftetso JozjdpvIsn 2 Odz
t-13229 1985 ts IR exulans G. 1 WYyOdze ,s ntfOusls & dsdd
t-14714 1988 ts IR. rattus G. 1vwyodze, {tetso dda
t-13273 1986 sls yj dzse j §/f dzOlsts v 02 1 clkj dz
{-14716 1988 sl yjdkse j¢e. Jddd, fttse ddyd)
55-801 Saigon | 1955 dzi dLe jMmlsjjc. mtsh ddiddz

s[761 1981 ts IR rattus ftesoddzydw 1 tsdzc dzO?

5.1 RLEyYyjdd] BdtandddyjmMcdes Mots2Mmlise
du edtetsH dz' nl ‘SjyOEEBGSE

RLEYjded] BdBSdddyul HEqDL Qs bl & B
&5, Yt dd ¥ pp i Oesdas L ¢ dzd yj tod dz, s
Msedzj HEyqiese Ols!  ddlstOlsr d W j B&E @S (o
ftod dzpy dzEmie'shissydes Bz & d 59 O t.lpestis by g o GisE s
o Odzgdzr j N IO’ dz@a) "toHsjddmtsddtfafizOH Odzd L Oo d My d
tsls  dzOdzd yd W d ts dats 8A u(CoOhpiE! depdyj difdtg off3 Aaspestisf- N
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13229 d 78054) d Mismtsedsfhls! s {tsHEBYJ
B3O 7 8 0 54 ) dzjl Hisje IO @tz tc i3 tc t6 of @ dgg dzls d tcts 9 O dzdz
ftod ¢ shgeyoeH kizO { disOjsy iz! fifzz¢ j d3d dzts d3. MY B ezlz
Isj dz' Mise bz dzj dzls dztsmis d d M daitHlts orRCIEAREZE e disd
dzd Hils ORzetsL B zH d Is j78@84d uwk 88229, Ctslstster j, dMC
dzd ! fHtodL dzZ0OCtse COdz' yg2L 0e dmd dizs bt Odej dzd

v efmjrn N IstOrdIdzseeL Wdafh) fifdzjoH 50 Odgdlj , dz@2 Hl JfdpO
WdyudzOw HdzvW o sMmistsydesets PBisdzPmc®o @ JEdppEty |
Cdzd yph sz OlsH j 6 d H oSt gzd2Od tzfils o 5 h IslOfdzfs dzr
dzOB stetsdz ff dzOfnetfan prdztafgiifw tcg L d H J dzls dzPst pGa dtO L
pFra, ¢ totdjpestisds[OHARHRO, C slststetsets dzj o 'dz@sr d3tf
pFra, dsoliQB9 (¢ ESBOMEK B8 dzO H Ox2d =PJGad.s tc 5 d34
sSsdzs,h IsSOBBBO 78054 dzy B' dzO dzO2 H j dzO da@=izOL
Hd dzsm! o Misskbfjbligbadj d3 2 1 Isdr hIls OB«
Misd¢, CHdkz]j BB 7 6J OB {Isdma § dzOL &3 H .

520 d dzs € j dzj ISy MS 2 O dedtigedrL v j dsjOdsii
gatsydOdzdmisdud MSid2 jtlsjdaPydiz B dzd €

AN dzts G | deffBOdaQ dpck L NolssQ@ dgdgtsied Is jedzVH juliz] gyl , -
sMmizh § Mide@izv teiAq dzttf ds@atiafscf § des dsdz” = f sMdzj His9 Ols
Md Coj ddtesrnudz FsmMd2MEd2 ftslsdo syl dfge 2
ftslstcj B dzOH[L 220 ¢ j dzs s h s Od@3d3ts o te BL dzdz y df'l
Y Iz &g INCBI GenBank(s O B dz2f 4y B NCBI GenBankdzO dgdj f ts dzd tc - O
dzts e j des dzdz" § {5 ) dgidzy 51 az@ 16i5jqRRis BigwektisShigon64-1 1 2 2,
13242, 14Malat -141709, P13272, P13273, Saigon Nhatraung 62/3.

I Lz Olfjese jHjddd Wddzscr dgpisdQis g
1391 CcSHRp "™ WO s Odzdd (lssteses O 0
Maximum Likelihood(; d ) z %ids €
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IP275
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MGO05_1020
PEM19
F1984001
YN2551
F1891016
r 140_Dalat
— 78046
Saigon Nhatraung 62/3
I Saigon 64-1122
— P_14709
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EP_13226

P_13242
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154
4|KM751

1.0RI3

IOnHanp
(Knraii)

— 78054

P_13229
P_14714
P_13273
P_14716
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Saigon Nhatraung 62/3

—————— 1

.OR12v7

1.ORI2vVS

—| 1.ORI2v2,3 4

1. s dzGORRy to

t ik dzs € 5§ k2 iizv y 6 s tzbz® MO0, pastis
19551989¢ ¢ { ts dzzoyfjiifcs@ | @30 Wdsfctso SE s SNP s

i tsdzdats G § dzts dsdz’ -~ dZfsth)fiy &2 Hs1 @odisaj sitz H d Is jo dbrddzy & d3'

[ ] dzH e 5 G 1o O B3cR@a i BulY slisidHseltsich o o d |

1.

Wddzse j dzj b 3p ML d =

I/l — Pestoides_G 0.PE2

Antiqua 1.ANT

1.0RI2

ftosd tcOdBBO

o " W daj lddia'
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o 56 dzOMmdzts {f Hsjdadzrytg tslzthid QTR 9 " sHyjtddg dztizO Y d:
G SHEB IS dzis ) § dzdefP'L dz' o oosjdly syrddd o s ) ls ESUdkEsSE® SaEEs o
odHOI B " ddmisd m{ TSsOsHE ez #§ BORRY, 5B 6 OL 59 O
s Od3dzO d3gfd t6 & [z dzd to tedoi® o teftslpddf el  z Is O fipdksts tetezd
o Qoafidssls € BZOdE jHig  dzjdafp’m Cos dzOMde Y & dzO o sighs s
BJ to s gsH@Be Qdz' yOdsOn WY RfE ¢ tstse ddzyd d
Stesmh di3ddz d oo dazd d ¥ dzistdse @dazsd3  dzOls
or widzj degfs s 1 Isido B8 dE:OUFHE it s © RBORR, 1 .9 " H j drj d
CdlsO2Mets?2 ftoso ddedaP@ 54 dzls p® dzo , iy txtsdisisn j j tdsCirjdd

HOdzdzr &3 B Htedodzj M ded qu fuE 3" + 202 Isftcsd
[Morelli etal., 2010].
[ 90 hilsOBRBO dzO H J dzH tots G tc OWQRPv. dz® J et d &d |

i Y.pestiss [ 761 (fteseo ddzydw). [ tselds @OB 9 Odz 9 Q@S fr
fils L@®RI2vieo d3j MiIsj Mindiak O&BBE&R" Hj dzj dz © R ted@d ¢f
Shdesofoelgdn f sdztsy d Is! f Dby rzdmd)d d d3l 5 E5BE?
Saigon 9" H jdzj dzdzr 2 o ¢ . tsBwisO LoEE] Okl azH IcB® o O &:
dzz ¥ 9 JARH,/tsB 5L d2O0 Y J dzdzlz 1.ORMD. zflzv ¢ @ WizO1fn IsQ Rd 2oV
1ORIZi 2O B ' dzd MzPYH § BENPRHG OB z§y@) (o
260529 (i Hd 21040 L dydJHAY 337 DRI 2@)

dzr ftcO2d3j BB &zOtzrog Bz sd3 1 At d HOd dzjj2-h
Cojdzdtetso Oded Vv {f ts dzkz W jOdzdde[3) OO iz dzd € sdetso  (

v OB dzd jjONPS . 280t C jtodz" J HdzW.pesfistir j 2 h Is O B3A3ts:
1 sLdydf 2O01) jlsad, ¢ ssHdtelzj d&3" 2 el j dz
dzO Y O dzG BzlsOyds
G J dzts 3G
2133712 |GYA | 1.0RI2v fjoHBGE ] dz YPO1896
260529 GY A | 1.0RDvi Bjd&sC mMjCtjydd Isd YPO0D258
1192040 |GYA | 1.0RDvi B sOdkzdzsf jfIsdHOL © | YPOL051
2896910 |GY A | 1.0RI2vl Oz HjEGdHHj GJHteE j| YPO2577
1723761 |CY T 1.0RI2v2 cdislsjisdujmSd2 B j|YPOL516
3296601 |TY G 1.0RI2v2 cdyislsjisduj MCd2 B j|YPO2949
1707224 GY A 1.0RI2v3 - YPO1503
YPO1504**
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ltosHsdyJdd] vOBdZdyr 5. 2
3974099 CYT 1.0RI2v4 - YPO3559
sspB**
3087850 CYT 1.0RI2v5 5d34 s &zOdzd-@ts d3j Isd dz | mnmC
sdiztedH d dzd3j Is d dzls tc O db
3875199 GY A 1.0RI2v5 ABC IstcOdzt stclsj tc ¢ YPO3469
MowLrr 90O hd2 BJ dzis€
1865245 TY G 1.0RI2v6 cdyslsilksdyd MSd2 B j| YPOL639
2839029 CYT 1.0RI2v6 B3 ZOn-thtesupd W d yJj ML @ menF
BOIsmd dzs OL O
2128697 GYT 1.0RI2v3d toj czdzv Istste Istc Odzin ¢ tg YPO1890
1.0RI2v4 GntR
3409393 CY A 1.0RI2v3d cdyslsilsduyi MSd2 B j|YPO3050
1.0RI2v4
2592628 GY A 1.0RI2v2, cdyslsilsdyud MSd2 8B Jj|YPO2305
1.0RI2v3d
1.0RI2v4
623437 TY C 1.0RI2v7 CGdzt CktetsdzOIsd L s3] te @ uxaC
2956447 CYT 1.0RI2v7 G ozizls Oelsd dafdzozls § Is OL d gInS
3968300 |CYT 1.0RI2v7 Mzl jHdddyO Odz W QB
2418621 CYT 1.0RI2v8 cdyslsilsdyud MSd2 B j| YPO2149
3074669 |CYT 1.0RI2v8 fjtej desimyd ¢ dzOtelzy df fadl
Hdzd dgdets y j f syd ydz' ~
129253 GY C 1.0RI2v9 1 smewtirr o0Oshd2 tefg-t glpR
" Ctdfydd Gl pR
441176 AY G 1.0RI2v9 Bzdz' s dzj € Otemls e § dzdi YPOO421
BJ dzts €
83657 AY G 1.0RI2v10 1 smewtrr o0 hd2 tefif-¢ cpxR
,, Ctedfydd CpxR
883030 CYT 1.0RI2v10 B s@Uryj §f ststedz 2 6B-j|cheD
fmd MmO
4189423 AY G 1.0RI2v10 1 ¢rfdqtesW smW¥ OlsOL O | nudC

* QL OdzO Y sLdydw

NC_003143.1
** i e dedats

s OB &zd QLS dz3 sisd H dz' j
Hdlsd Cydd

fesfltcOdhlss

9 Jlso j?2

i dzts &5 dasWiadg@OR [ NCBEISenBank

i 5 f i O ipgAedf) iy di EpiEtYd;

1. ORYM.pgestis 9o sMissydzatse s

1 sffdzj HS9 Ols j dz' detsfilst ftcO2di| OL o Odzd )] JIsead, B
Bdh j dd | B3OS j BN o3

1.0RI2+ST CCATCGGGTTGTGGCAAA 1.0RI2v 1.0RI2v

1.0RI2v+Asi AACACCATCGCCACACCA

1.0RI2vi/1-ST GGATTAATGGTGCACAGC 1.0RRvi/1 1.0RRvi

1.0RI2vi/1-AsT GCCATACCAATAAAGGGA

1.0RI2vi/2ST TACTCTGGAGCCTGGCTGCGTT 1.0RRvi/2 1.0RRvi

1.0RI2vi/2AsT ACACGGACACCACAGCGC

1.0RI2vEST GTTGCGGCAACAGTGTCA 1.0RI2v1 1.0RI2v1

1.0RI2vEAST TTGTTGTGCCGCCGTGAT

1.0RI2v2/2ST TCTCTTCGGCAAAACGGG 1.0RI2v21 1.0RI2v2

1.0RI2v2/2AsiT ATATGCGGCTGATTGGTCAC
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l tosHsdJdedd IsOBdZdYy" 5. 3

1.0RI2v2/2-ST CCAACAGCGTCAAGCGGT 1.0RI2v22 1.0RI2v2
1.0RI2v2/2-Asi TCTCGCACCTCTATAAGCCG

1.0RI2v3ST TTTGAAGGAACGCGGTGC 1.0RI2v3 1.0RI2v3
1.0RI2v3AsT TGCCTGCCTATCTGTTACGG

1.0RI2v4ST CCGCCCTGAAGAGATAGAGC 1.0RI2v4 1.0RI2v4
1.0RI2v4AsT GCGTTGAGCAGGATGATGACA

1.0RI2v5/2ST CAGAATCTCGGCCACCAAT 1.0RI2v51 1.0RI2v5
1.0RI2v5/tAsi CTGCAACACTGGCTCAATATCA

1.0RI2v5/2ST CGCCCTCTTGTACCACCG 1.0RI2v52 1.0RI2v5
1.0RI2v5/2Asi ATCGTGGTCCTGCGTGAAG

1.0RI2v6/1-ST TGTGTTGGCAGTTGGGCG 1.0RI2vE1 1.0RI2v6
1.0RI2v6/1-Asi TCAGGCAGCAGAACGCGAGT

1.0RI2v6/2ST TCTGTTAGTTGCCCGAATACCA 1.0RI2vG2 1.0RI2v6
1.0RI2v6/2Asi GCTCAGACTCACTTTCCTCAAT

1.0RI2v34/1ST AGTCGCGATCACAGCCAA 1.0RI2v34/1 1.0RI2v3d
1.0RI2v34/1Asi CAGCATCAGTAAGACGGGTTCA 1.0RI2v4
1.0RI2v34/2ST CAGGAAGAGTGGTTAATGCCG 1.0RI2v34/2 1.0RI2v3d
1.0RI2v34/2Asi CGAGCGACATCACAAAATAGGA 1.0RI2v4
1.0RI2v2,3,4ST GGTTTCTTCCGTAGCCAA 1.0RI2v23,4 1.0RI2v2, 1.0RI2v3
1.0RI2v2,3,4AsT TCCGGGCTTTGTACGAGA d 1. ORI 2v
1.0RI2v7/EST TCTGCGCCACCACAAAGC 1.0RI2v71 1.0RI2v7
1.0RI2v7/EAsi ACTTTACAACCGTGGGCG

1.0RI2v7/2ST TATGCGGTTATGTTTGTTGCG 1.0RI2v72 1.0RI2v7
1.0RI2v7/2Asi AGATTTTGCATGGCCGAT

1.0RI2v7/3ST CAAACTGATTACCTGTGCCTCG 1.0RI2v73 1.0RI2v7
1.0RI2v7/3Asi ATACGGGTGGCGGCTTTT

1.0RI2v8/:ST TGGAATAGCCTCACGACG 1.0RI2v81 1.0RI2v8
1.0RI2v8/tAsi CGGGTGATGTGCAATGGA

1.0RI2v8/2ST AGCAATACCGACATCAACAGAG 1.0RI2v32 1.0RI2v8
1.0RI2v8/2Asi GTATTGCGTTAGGGACCACC

1.0RI2v9/EST CGCCTTTTCTTCCGACCA 1.0RI2v91 1.0RI2v9
1.0RI2v9/tAsi GCAAACCATTCGGCGTGA

1.0RI2v9/2ST TGCGCAGGTGATGGTCCG 1.0RI2v92 1.0RI2v9
1.0RI2v9/2Asi ATAATCGCCTGTTCCGCCTGGG

1.0RI2v10/tST GCACCATCAGCACTAGCA 1.0RI2v101 1.0RI2v10
1.0RI2v10/tAsi TCTGGGGAAACGATTGACC

1.0RI2v10/2ST CGCAATCATCCAACGGGT 1.0RI2v102 1.0RI2v10
1.0RI2v10/2Asi TCTTTGACGTGCCTATCCAG

1.0RI2v10/3ST ATTCCGTCCGGCTGGCAT 1.0RI2v103 1.0RI2v10
1.0RI2v10/3Asi TGGTGAATGGCAAGGGCA
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Chip-plaS TTTACAGTTGCAGCCTCCAC
Chip-pla-As (Cy5)-CACCTTTCAGGATAGCGACA
Chip-pla-Zond (NH2)-TGAGACTTTCCACTCAGCATCCCG
Chip-3aS TGTCTTTACTGCGGAGTTCG
Chip-3aAs (Cy5)TCTTGACTGGATCCTGCTTG
Chip-3aZond (NH2)-ATACAGCCACCAGTGCGCCG
Chip-cafl-S CGTTATCGCCATTGCATTAT
Chip-cafl-As (Cy5yATTGTAATTGGAGCGCCTTC
Chip-cafl-Zond (NH2)-CAAGCACCACTGCAACGGCA
Chip-yihN-S CCAATATCGTGGCTATCGTG
Chip-yihN-As (Cy5yCGCGGTGTGATTGATGTACT
Chip-yihN-Zond (NH2)-ATTAGCCCGGCCTGCATCCC
Chip-irp2-S CGCTTAATTGCGCTTCATAA
Chip-irp2-As (Cy5-CAATGTCACCAGAGAAACCG
Chip-irp2-Zond (NH2)-AGGCTATCGCCGCCTTGCTG
Chip-lcrv-S GAAACGGTTCAGTGCTTCAA
Chip-lcrV-As (Cy5-ACCACCTGCTCGGATAAGTC
Chip-lcrvV-Zond (NH2)-CCAAGTCGTTGAGCGGCCTG
Chip-glpD(-93)-S CAAGGCTTCACTTACCAAG
Chip-glpD(-93)-As (Cy5>CAGAGGAAGGTAACATGGA
Chip-glpD(-93)-Zond (NH2)-TACCGACAGGCCACGCCCAG
Chip-Med(-24)-S GCCAGTGTGTGTCTAAAG
Chip-Med(-24)As (Cy5yCGCAACATTCGTCGCAAA
Chip-Med(-24)-Zond (NH2)-ACATTGTGCTGGACTCACAGCCCC
Chip-Pro-S AACCGCCTAAGCACTTTAT
Chip-Pro-As (Cy5-CGTCAGGAACTCAACGAA
Chip-Pro-Zond (NH2)-ATCAGAGAGCATTTGAGCGGTTG
Chip-45-S GTGGATGAGAAAGTTTACCC
Chip-45-As (Cy5-ATCACACCTGGATGGTTAC
Chip-45-Zond (NH2)-ACTCAGCAAGCATCTGCTCAACATG
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6. 2

Chip-Med(70)}S

AGCGTCGTTTCTGCATCG

Chip-Med(70)}As

(Cy5)yCGCCGATTCAGTGCAGAT

Chip-Med(70)}Zond

(NH2)-CTGAGGGTTTCGCATAGCC

Chip-PhageS AGCGTACTCACGCTAATG
Chip-PhageAs (Cy5) TATGGCGGACAAACAGAG
Chip-PhageZond (NH2)-GGCCAGTTCTTCATAAGTCGAGTG
Chip-Alt(-90)-S AATGCCAGTGAGATAACCC

Chip-Alt(-90)As

(Cy5)ACCTTCCTGGCCGATGTA

Chip-Alt(-90)-Zond

(NH2)-GCCAGAAATTGCTGTGCAAGCCATC

Chip-His(-205)S

CTGACGATCGGTTTCACTTC

Chip-His(-205)}As (Cy5YGCTTCAATTTGCTGTTTGGT
Chip-His(-205) Zond (NH2)-CGACATTGATCAATGGTGCCGA
Chip-Uleg(-64)S AGTGATTGCCGTGTCTGTTG

Chip-Uleg(-64)-As

(Cy5yGCTGACGGCATGGTGAAT

Chip-Uleg(-64)-Zond

(NH2)-TCCAACAACGCCAGGAGCATACAT

Chip-Caucasic91)S

CAAAGGGGTGCAAAGTGAC

Chip-CaucasicQ1)-As (Cy5)>GCAAGTTGTTTCAGGCCG
Chip-Caucasic©1)Zond (NH2)-CGCAGCGATAGCTTTCTTGACCCGC
Chip-Tal(72)S CGCAAGAGTTAGGGCTGGA
Chip-Tal(72)}As (Cy5)-CCTAACAAGATCCCACGGC
Chip-Tal(72)Zond (NH2)-GGTGTATAGCGGCCATCAATTTGGC
Chip-Micr-S ATGAAACCGAGGAGCCAA
Chip-Micr-As (Cy5)TCAGCCAGAATCGGGGTT
Chip-Micr-Zond (NH2)-GAACCGCAACCCAATCCTTTGCTG
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