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Uluybpowiyut Upnin Funpgh

Ujquqjut bwhpw Uwpwnhuh
Ulwnntyut Upupny Unhpklh
Uuwwinpyub Zpusju Uwbigkh
Uujutywb Linb Zwynph
Uytwnhuyut Zudjkn Yupnjh
Punpudjub Inpnnu Twqqkih
Pughtyut Utpgly Upninh

Pnjugyut Utw Unipkuh

Pnjuwgpyut Tqunhuhp (nipkh

QGuuyupyut Fhbwnh Zugyh

Qlunpgyut Gnud 9phgnph
Sphgnpjul Ywpklt Gwghyh

Sphgnpjutt Znyhy Ugkpuwtnph

‘LubinUtwuthyikpny hwpunwg]us htnnid poipnujut dnnntiughtt junnigduspubtph oyunhjuljul
hwunlnipniuttph thopdwpwpulwi ntuntdiwuhpnudp

Uuinnqu$hqhjulwi wnpnipitph ntunidbwuhpotpinitp pupdp Fikpghwitbph unbpbnuynwhl hwdwlupgh
(HESS) oquntipjuudp

Yhghtnkgphutp b pwdn’ Eplokpnh Jhdwhh nlipp punuibph htn wiyuhputph fuygdwt dkuwthqunid

Lungytnh nhd Zuyjuljwt pupdpujwinuyh poyubph jhpundwb hkpwbuptbtpp. hbnwgninnipynibikp
poouyht Ynipinnipuutpnud

B Ukqnih huqjugniwn wipnhnudtpp b oughjjughwkpp

Unuphtwwnnp oyinhuhqughuygh unp, pupn b ginisqus tnhpkph wignphpuwfut dntnwpllub
niunidtwuhpnid

Qbppupap Eukpghwikph bEnpuiugihuwlwi npng wpngkutbph niuntdbwuhpnipinibp gipjupd
nwpuwswdwlwiwuihtt twupnwpibpnid b wunnuphghjulub unphjitpnd

S8hpyntup hudph Yhpwdhjulwl whqukintbkph vnugdwh tnp wktninghw

Upjub hwwopuhnutnuyhi, hunttwght b hnbwyht jupgudhdwhh qguwhunnudp’ poguyht htnwjunulitphg
wpdwlyny fwnruquypnidutph wgnkgnipjub twy

Ynuuppupht-2-p b whbpuhi-a5-p npybu Yngithinhy $nmulghwrh pwbqupdub wynnkbghuy
yhbuwdwpbpltp hngkwh hhjwinmpniuttph dudwbwl. gbbwght wnihunpdhqutkpp, Epuypbuhwgh
dwljupnuljubpp

Zwjwunwith Zwbipuyinnipjub hniuhuwghtt dwpgbph genwhnyhnbttpnud gphkntnutph
Junulqunpnipyut b nhulh qniiwiikph npnonud me pupnkqugpniup (Chpwy, Lnnh, Upwqusnunt,
Qhnuppnthp, Sunjniy)

Uyplinpuiipwghl in vitro pntiwpmintpjul qupgugnuip Zwjuunwbnid inipph wifinwbgnipub
quuwhwntwl b JEhuuputulut wjnhinppuot phunwynpiui hudwp

Cutn Spwiilyjhuh punhwinip hudwlwpgh swppkph gniquuhunnipyub b thwlnipjui hupghp
Ydnjuuwnnthwnh b duqikqhniudh opuhnh fpwetinipnh uwinwgnudp ghunndhinhg b gninuhinhg, hisybu twb
Juyghnui-dwgutkghnud wwpnibwlnng uhihjuintkph uinwgnudp ukpyknhutkphg

Nidtn dwqithuwywi pupnny §ndyuln wunnbph vwnkgdwb Bnpnighwmb n Jurnigyusdpp
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Sphgnpjuitt Ukpgly dwnwpowyh
Pujunyub Lint Unuunt
Eosniiywh Updklh Zudpwpdnivh

Putyut Uhpuyky Pwh

Tuwswnput Zudpwpdnid Gnipgkth
wpwwnjuh Unipku Lintth
YJupuybujut Bibw SEhpup
Ubnjwl Fwiiw Upspnitint
Ynipnhljub Shqpui Unkthuh

Zwnpjut Zulnp Udwgh
Zwdpwpdnidjut nipkt 9hljinph
Zuypuy tinyut Ukhuwly wqqkih
Zupnipjniiyut Uwphud Gqkuhh

Zupnipniiywt Mnuhy Unipkuh
Zupnipjniiywt npkt Uhpuylijh

Awuygyuh Luntpu Ukupnwh

Uwypuynyut Unbthwb Bugwinniph

Uwinijub Lunt Uugputhyh

Uwbybkyut nipkt MEnpnuh
Uunthpjut Zulnp Ghwpnth

Uwpwnhpnuny okl Unipknh

Nipwth pupidud hhnpnokpuluyht hwpuw]uyptph thpnbpypuphihwwh npninudubph Ukpnpuwpubuljui
Uowlnidp

Uliklih opquitwljuk opuhnabph hwljwopuhnhs wqnkgnipjut phubwlumt dkjwhqup

Lhunnpn$ b $ninnpnd pulinkphwbbpnud gpusht qugh wpnwnpnipjwh hhnpngkiwquyht
Ukhwthquukpp, pputg hnjuwqnbgnipniiitkpp b jupguynplwb ninhutpp
Bplythuipught wpwqugnidp Yinp Uknwnuuyuwnyws §Epudhly whpunwpnud

Uhjhwhnnh hhuwh ypw dnjkyninpku gpnpddus wnjhubpuyhtt hwdwlwpgkp npnp wijuynhnutph
plunpnquwt whin $wquyht jmswhwidwt hudwp

AdJupwhw) dknwnkph (W, Mo) bwbinthnphibph uinwgnid” wnkph dbnwnupbpd Jepuljwiqidundp

Unubkwnutph dph puth ikppht opqutiibph Unpdndniiljghniuy wewbidtwhwinynipyniiutph
nuunilbwuhpnipiniip dhninnpuhtitkph wqnbgnipjub wuydwbbbpnd

Unhpuyhtt hnudknuwnwgh nkpp Salmonella hudkhghuwyh b dwbiptwlpiwb jubijunpnydwh tgpood

Opuh-gnphttikph wljnhy YEuwnpnup Unphjuynpng dbnwnuuynpdhphtiught §ndyputtiph htn wqnunh
uUntiopuhnh thnhuwgnkgnipjut guspekpiwunhduwbughlt uytnpw] hknwgqnnnipyniap

Puquusuth Uhgwnlnid

Snungpuhwljwl inhpbp wnnpwunhy Eplpusmhnipeiniinud b nienighynipjwi nkuntpjulh dky
Uppyuwht juenigdusplbpp Ynduuljn tpluwgh opjnttpnud

Unyiwubwgdwh b hulnipjui hujwundwh hupnpuwghn-nkuwlub JEpnisnipmb fbuwyudulub
Yhpwenipniiutph hwdwp

Puwfuib Jyuuhsutph $hahjwphihwlwh Unphdhjugnudp byunwfught jhpwndwl hudwp

Utnwlwi b undwinhl pohotipnud ppnunundlitph nknujuynid hnbpduquyhie inpllynijught
poowghubnnhjuyh Uninkgnidubkpny

Zuyuljuh wnndught BEynpuluywih nkltwshi gninhtkph gnip-hny-payu Eynhwdwlupgbph
nwnhnuntthinnphliquyht niuntdiwuhpnipinihikp b yupnyubwlwi thgnguenulph dowlnud
Colchicum-h wpunwnpnipyjul wpynibwyknnipnitip b Ynjluhghtih Eiuwuhupbqh nipnnpynidt withng
Upwlniyph wuydwibbpnid

Zwywunwih (Eewght pugwhwiptph Yhpdtpnid juquuynpyny dujupugdut wywuptbph puqiuunhgub
jguynipntph jupdusuyht Jhgwlh hknwgnunnd

Puipdp wwhtkpny qugnbkph thnjuwgnnn wkunipyni b AAS/CFT

Opquuwfwi Yhuwhwnnpyhskp. wnjhwihihuh uhiptqh pipwgpnid junnigwspuwyht
wihwdwubpnipnitikp (EdEYunutp) wpwgwgng nkwljghwitph ntuntdtwuhpnipniup
Unwotiught mhkqkpuui &wnwquypubph Fubpghnhy uwklunph tmpp juenigusph
niuntdbwuhpnipyniip @UUUU ghinuthnpdh opowitiwlubpnid
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Untpuryui Unnd dnpugh Gnplthntle nruw-huyntijuwiht winndwjwi htnkpdpndtnphw
Lunuoyul Znghwiiibu Qukth EYninghwfut junuljhquubph wqpkgnipiniip hnnh $untbuygh jEhuwpwquuquinipyut Jpu
‘Lwiwgynijjub Uhpwiineg Shpuuhdh Twppwshi gnpdnithg Junmbg]ws jhuwwbwywinwhb Fynhwdwupgbpnid Yeunwihubph, poubph,

utytph ntunifbwuhpnipyniip b wwhywinipyniip Zujwunwbnid

Ukpubuywt Uuph Fupuknh Yunnp wn §unp nnnpl $nitlyghugh Yepuljutiginiip nughniuy dninwpluwb b hunkpynyughuyh thgngny

Ukpuhujwt Zpugju Funnuuwph Nququuyhtt wdwbph wupusdub ghtwdhjugh htnwgnunnudp dugithuwwlnhy $ntwghtt wjuqduynd

Cuhybpryuib Upnwn Sniphh iy hwdwywpgkph nkuntpjui npnp ubghpubp

Cnipnipyub Uwdyk) Yhiuh Uliwhgh, uhtipkqh b oygnhidhqughwih unhpubp gniquhte hwpguplitph dnnkjtbpnod

Quiinhljjut Thqkt Znghwtbkuh Uhowywyph hunnynipiniutph b inpnhdwh ypngkutkph wqptgnipinitp Ynhkpkun Eplinypitph pu
pJuttnuhtt hwdwwpgbpnud jugkpught funwquypdub pupnnid

Ohihuqupju Upnin Unuunt Upluninpuninid pipugnn tubpghnhluljwb tplingputph ntuntdbwuhpnipynip

Nkwnpnujub Upnwin Gupkghtth [yninkghnd wynidhthnidwght bptwpuph ughtinhjjughnt pnipbintph hbwnwgnunnd b dpwlnid

Uwnupkjut Updkt Ywunkth Bplwt punuph dptininpuught onnud wwppbph Epipuphuhwlwb hnuph htnwgnunnid

Uwupquyut Ejdhpw Fwtihth Ubkpunisuwl, priuwhnudph wptnunpnipjub Yhiuwnbuninghugh dpwljdub tywinwyny nipgh wsh
Jupquynpnudp in vitro b hhnpnuynthly hwdwlgdws dkpnyny

Utppuyjui Upw Sphgnph Plnkqpnn Juenigfusplbp Epljsuth b punwsuth nupinh pyutinuhtt wkuntpjnibbbpnud. 2uiytp-
Qnnhuqunth guiguyht Unpkjukp

Swlutny dwuhih UYpwnpsh Lugqkpny dwnuquypyny pupap hwgwhmlubwght pigwinpny gipupg fEjupniught pubdpniyukph
ghkubpwghwi b Ynhtpbin fwnuquyplwl tnp wnpmnipttpp

Ohwyywt 9hljinnp Ywpnh Nwinykpikph fwbwynudp jwywlh hwnnypttpny

2 Swpunupwqhwuinipinil b wkubninghw

Unuwndjub Lkubkp Upquph Unwdqujuiinipjut nbkunipjub tnp nuuh towswt Eqpught pinhptikph nisnudubp dhwpbpn b
puquuotpn oppnwipny uwkph b punwptbph hwudwp

Quuyupyub Orliq Lhynjugh Puquuswth wwwinhy jurufupdwi hudwywpgbph Eppnisdwb b twpugstut hudwprufwbught
Ukpnnukph b Yhpwrwlub thupbph dpwulnudp

Qnhgnpjut Endupn nupngh Unwdquljuinipjul nkunipjut Yntnwlnwiht b puep jpughptikp: Uihpttph nhppuyghwi b
funuquypnuip wpwdquiub b fEynpuwnwdquijut dhowjwyptpnid

Tunuyub Shgput Lintthnh Ckuplph b juenygubkph hwpgwpluyhi bpubwyh dpwlnud” hwgyh wntikiny ipubg hpuwjwui
nhdnpuwnhynipniipn
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Pnpuwgyut Znghwitibu Jwykh
Zwnpjut Ywhpud Luujknbhlh
Zwdpwpdnudjut Uppnip Ujpkpinh
Nwqupjuit Uppnip Lhinjuyh

Nwqupjub Yupki Fugpunh
Uwpntjujubt Nuinuithl Qujkth

Uluhpwpyut Unipkl Uwbinijh
Uwpgqujub 8niph Lunth

Uwpquyut Uwiyk) Znghwittuh

Ouljninbl gkintwhnnkpnud hknnigh uvinwghntwp $hynpughwh pintpwgphsitph npnpdwib Jpiniswljub
dbtpanh dpwljnudp

Lupnudtkph YEunpnbwgnighsitp wwupniiwyng dwpdhtbph jupyusuntdnpldughnt Jhdwlh
nuuntdbiwuhpnipynitp whwhnhy, pdught-wbwhnhy b jhuwwbwhnhly EBpwiayng

D- I L-wihtwwghjuqubph dwljwsyny uhtpkq Ynpunpnn nkyndphtwin wiuquhnikpny gnudttph
utnwugnid b hwlwwywnwupuwb $puknttph ptintpugpnid

Updwuwnwthnghtikph dpu dbtnwnuljw twinthnphtbph tunkgdwh nkjunnghugh dpwynidp b npughg
pwpdp wpnunpnqujuinipiub pupudswliwi gnpshpukph yuwnpwunnidp

Ondwh b uwhph wihpukpp vugihuw-EEjnpu-wpwdqujub «dniint» jupnigfumspubpnud

‘Unp Junnigyusph hnnduinnipphth hwiignyguph Wpwlnid b htinwgnunnid, hnpdbwlub
honuuEjunpuuh nknuijuydwb bwhiugsh dpulnid

Yunp we Jinnp hwudwube wewdquijut b wewdquidwénighly dwpuhtbtph (updusunbnpiughnt
Jh&wlutph punipwugphsbph Jpnisnipmnit

dhpwlnudhgnipugynn pnpnnbikph b pkwphihtiwghnt vwppph dwtthyniyjughnt dkuwithquutph
Junniguwspught-ywpwidbnpulwb uhiipkq b tnp uubdwibkph dwlnid

UhYpnuynyup, wihqnupny, skpinunnp, Yndynghn pupwy punubpitph, wwitph b dnqkph wbuhnhy
Ukpuwtihjw. wdpmipinit, nhtwdhlu, gkpduwnwdquijutnipmi

3 PRdrljulul ghuinipynihiikp

Quuinjut Uudyk) Fwniunh

Qyni poiqunjubt Ondhly rudhlh
Znyhwhtbyywt Onipkt Utnputthih
Uwpphjut Uwphuk Upwpunh

Uwpquyub Budwupw dwnkjh

22 qhfus nidbph whdtwuquh phpwwlnhl ypndhih hhjuinugnipjul dwjupnuyh tjugqbgdui
hhubwunhpp’ npybu publh dwponiuynpyoh pupdpugdut puqlujupulub gnpsnb
Gphnwuwpn whdwbg uvhpn-winpuyhtt hadwlwupgh fEtuwpwbwlwb npn) chpdtph dupdngbjuynpiub
ppninykiuwpuiuwh wkuwblnibitpp pupdp (Epbught guydwbtbph qupuquynid

Upyut pohoutiph wgpkquunughtt hwinlnipynittiph iwbiquipnidubph b ghwuinyhtitbph hwdwlupgh
yungwprwhbnbwbpught uybpp hokdhl httunipnh dudwbwy

22 pdholjukiph wennewjwi Jh&wyh Yhuhju-hwdwdwpupuiwywh pintpughpp b wennpgnipjub
wwhywbdwi nt wipuybnlwi typwinuluyht Spugptph tkpgpuwt ghnufut hhdtwnpnudp

Uunwynp hinwdbugnipjul whinnpnpdwt juinwpbjugnpsnidp tnpugnyb Unjklnyuiht qktbnhjufut b
hwdwlwupgsuyhtt (SNV-molecular karyotyping and Cartagenia, Decipher software) wntkhiinjnghwiibpny

4  Quniuquubnbuwljuib ghnnipinihikp

Pugtnujui Lunipw Uhouygh
Uwpqupyub Unjnuyw Gunph

Uwplynuub Uppkipn Oyjhwbinuh

Uwpwnhpnuyut Suyuitk Ukpndwyh

YJunupwqgh Upwupnijubph pupdpnpul) ukpdbph vinwgdwi hwdwihp thgngumnidubph dpwlnid

Opquiiuwi pwthnbiukph wpyniun]kn ogunugnpéiwh Yndphtiugyws hwlwlupgh dpmlnul b
wwpwibwnpph hhdtw]npnud

Qqnpuwy Yihdwjuhnjunipjubt wqnkgnipinitp (wiguyht wgpngkinqubph whwyunwugdwh gnpspupwugtph
Ypuw b gpw nEd wuypwph wpynibwbn thgngunnidubph dpwynidp

Unpuwqgh dpwhupnyubph hulwopiuphuyht ghingntinh hudwpwsniubph ntuntiiwuhpod
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