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I. 1YY" JACTYP

Kupum

Ma3skyp n#acTyp PpHUBOXKIAHTaH XOPWXKUN JaBIATIAPHUHT OJUN  TabJIUM
coXacu/ia HpUILTaH ITYKIapHu XaMJla OpTTUPraH Taxxpubdanapu acocuna “buonorts™
KaWTa Tau€piiall Ba MaJlaka OLIMPUII MYHAUIMIIMA YYyH TaW€piiaHTaH HaMyHaBUU
VKyB pexa XaMmJa JacTyp Ma3MyHHJAaH KenuO YMKKaH XOoJiga Ty3uiaran O0ymuo, y
3aMOHaBUM Tajabmap acocuaa KaldTta Tal€priamr Ba Majlaka — OLIUPHUII
*KapaCHJIIADUHUHT  Ma3MyHMHM  TaKOMWUIAIITHPUII  Xamaa OJHM  TabJIUM
Myaccacajgapyd Ienaror KaJpJapUHUHT KacOWil KOMIIETEHTIMIMHH MYyHTa3aM
omupud OOPHIITHA MaKCad KUIAIH.

XKamusar Tapakku€tn HapakaT MamilakaT MKTHUCOAMM  CalOXUATHHUHT
IOKCAKJIUTU OuiaH, 0anku Oy camoXHAT Xxap OMp MHCOHHUHI KaMmoOJ TONWIIM Ba
YUFYH PUBOXJIAHUIINTAa KaHYAIMK WYHaNTUPWITAHINTY, WHHOBAIMSUIAPHUA TaJ0UK
STWITAHIUTH OuiiaH xaMm VyimuaHaau. Jlemak, TabiuM THU3UMU CaMapaJopiIUTHHU
OIIUPUII, TIEJIATOTJIAPHU 3aMOHABUM OWJIMM Xamja aMaliuid KYHUKMa Ba Majakajap
OwIaH KypOJUIAaHTHPHUIN, YEeT d3J1 WIFOp TaXpuOaldapuHU YpraHUII Ba TabJIUM
amManuérura Taa0uK 3TULI OYyTryHTM KYHHUHT A07a3ap0 Bazudacugup. “Morexyisp
300J10TUS” MOAYJIM allHaH MaHa Iy WYHAJIWIIIArd MacalallapHA XaJl 3THINra
KapaTuJraH.

VHIaH Tamkapw, Oy MHYHAIMIINard Xamkapo Ba Y36EKHCTOHZA OIHO
Oopmia€TraH WIMHNA TaJAKUKOTJIAp Ba YJIAPHUHI axaMUSATU TYFPUCHIIA MabiyMOT
Gepunamy. YpraHWNaéITaH Typuap HYKICOTHIIAp KETMAa-KeTIIMTHHH XalKapo
renOank 6azacura (NCBI) xoitnamtupuin Kougacu Ba Wyiapyu TaHUIITHUPUIIA]IH.

MoayaHHMHT MaKcaau Ba Basudanapu

“MoJuIeKyJIsSIp 300J10THS’MOXYJTMHUHT MAKCAAU: TIEIaror KaapiaapHu KalTa
Ta€piaml  Ba Majaka OIIMPHUII KypcHM  THUHIJIOBUYMJIAPUHU  XaWBOHJIAP
reHOCUCTEeMAaTUKacura OWJl MabJIyMOTJIapHU Oepull, YHH OaKapUIIHUHT WIMHMN-
METOAMK Ba aMaluid JKUXaTiapu OWiaH TAHWIITUPUIL, WIMHH-TAAKUKOT
nabopaTopuACH MAPOUTHA YHH aMalira OLIMPHUIIHUHT IIapT IapouTiapu OuiaH
TaHUILIAIATIAP.

TunrnoBumnap ymoy dhanHM Y3mamTupuin 0opacuia XaiBoHIap TYKUMacHIaH
redom JIHK axpartum, [MHP-ammmmdukanus yTKa3uil MapT-miapouTiapyd Ba
Makcaju, renb-3ekrpodopes opkanu p/IHK Ba mT/IHK koHIIEHTpaluscy aHUK/1AIIl,
[IIIP MaxcynoTiapuHu TO3aJialll, CeKBEHHUpJIalra Oepulll, OJIMHTaH HYKJICOTHJIap
keTMa-keTiuru Bioedit mactypuaa Tyfpunam, Taxjiuil y4yH TaHJAHTaH KeTMa-
kernukiapuu Ty3ui, ClustalW pactypmapu €pmamuaa HykIeoTHIJIap KeTMa-
KETJIMTUHU TEKHCJIAll WIUIApUHA OJu0 Oopwuill, reHO0aHK 0azacu MabilyMOTJIapu
OWJIaH CONMILTUPUILL, OJIMHTaH HAaTHXKalap acoOCUAa TYPHUHT aHUKJIAI EKU STHTU TYP
XaKuJAa MabIyMOT OepUiIaiu.

[y caGabam memaror KaapiiapHu KaikTa Tal€piail Ba Majiaka OIIUPUII KYpCH
TUHIJOBUWIApUTa  HaHO3appadaiapliaH TypJapHU  aHUKJIANga  MOJIEKYJsp
TAaKCOHOMHUS YCYJIUJAH KeHr ¢oijanaHui WymnapuHu ouyund Oepuin Ba Oy paHHH
Owonorus Ba Oomka Typnaomn ¢aHjmap coxajapuaa Memaror KaapiiapHu KahTa
Taii€prai Ba Majlaka OIIMPUII Kypcuaa OWiauM oJaéTral TUHTIOBUMIIApra YpraTuil




3aMOH Tajlabura MyBOQUKIUTH OWIaH axpaTud Typau.

Mopaya 6yiinya THHIVIOBYMJIAPDHUHT OWJIMMH, KYHUKMACH, MAJIAKACH Ba
KOMIIeTEHIUSUIAPUTa KYHMJIAUTaH TajaadJap.

“Monexkynsip 300JI0THU”  KypCUHHU  VY3JAIITUPUIN  kKapaCHuUJa amalra
OLIMPUIIAJNTAH Macajlanap Joupacumia:

Tunraosuu:

- XO3UpPrd 3aMOH XaWBOHJIAD MOJIEKYJSP TAaKCOHOMMSCH, CHCTEMAaTHUKACH Ba
(duIoreHeTHKacH Oujl MabJIyMOTIIap;

- [II[P-ammmndukanys YTKa3uIll mapT-IIaporuTiapy Ba MaKCaJiu;

- FeJIb-3JIEKTpOdope3 YTKa3uI;

- [I1IP maxcynoTiapuHu To3aJialll, CeKBEHHUpJalira Oepui;

- OJIMHTaH HYKJICOTH]Iap KETMAa-KETJIMTU acoCHjia TYpJIApHU WACHTHU(UKAIIUS
KHJIHIIL,

-TypJid TporpaMManapaa (UION€HETUK JapaxTHH Ty3WII Ba YHAaH
¢doitnananuu;

- OJIMHTaH HYKJICOTUUIap KETMA-KETIUTHMHU XaJIKapo ['eHOaHK >KOWIaTHpUII
KaOu OwyImMJIapra 3ra 0yJIuiiu;

Tunraouu:
- XaiiBoHsap tTykumacuaan resom JIHK axxpartu;
- [II{P-ammumdukaius YTKa3uII;
- Teb-3JIeKTpodope3 KYHHIIL,
- OJIMHTaH HYKJICOTUIap KeTMa-keTiuru OVyimda Blast mactypu opxanu
(NCBI) Ttypnapau wuneHTUQUKAIMA KWIKII KYHHKMAa Ba MajaKaJapuHH
rajijianu;

TunraoBun:
- “MOJIEKYJISIp TaKCOHOMUS® YyCiayOM oOpKaiu Oaxciu Ba SIHTH TypJapHH
aHUKJIALI;
- DUNOTEHETUK JapaxT TYy3WIl Ba TYypJapHU MOJIEKYJsp (UIOTEHUSICHUHU
ypranuui kabu KOMIeTeHIUSIVIAPHH 3T AJUIAIIU JIO3UM.

MoayaHM TAIIKKHJ 3THII Ba YyTKA3WII 0yiiM4a TaBcusiiap.

“MoOun wioBanap sipatuir’ KypcH Mabpy3a Ba aMalluii MalFyJaoTiap
IaKJIuaa oaud 6opuiagu.

Kypchu yxkutum xapa€Huja TabIMMHUHT 3aMOHABUM METOJIAPH, MENArOTUK
TEXHOJIOTUSJIAD Ba axOOpPOT-KOMMYHHMKAITUS TEXHOJOTUSIIAPH  KYJUTAHWIWIIN
Ha3apJa TYTUJITaH:

- Mabpy3a Japciiapyujia 3aMOHABUN KOMIIBIOTEp TEXHOJIOTHSUIApU €pAaMuia
MPE3EHTAIMOH TaKAUMOT Ba 3JIEKTPOH-IUAAKTUK TEXHOJIOTHSIIAp/IaH;

- YTKa3uiaaurad amalavil MalFyjaoTJIapJa TEXHUK BOCHTAIApJaH, SKCIpecC-
CYypoBnap, TeCT CYpOBIapH, akiud XyKyM, TypyxJid (GUKpiaml, KHYUK Typyxjap




OusaH WA, KOJJIOKBUYM YTKa3HWIl, Ba OOIIKA WHTEPAKTUB TAbJIUM YCYJUIAPUHU
KyJUlall Ha3zapAa TYTUIAIH.

MoayaHUHT YKYB pexagaru 00mKa MoayJiap OnjiaH O0FJINKJINTY Ba
Y3BUMJIUTH.

“Mounekymisip 300J0Tust” paHUHU V3TAITUPHUILIA Tearor KajpiapHU KaiTa
Tali€piaill Ba Mallaka OLIMPHUII KYpCU THUHIJIOBUMJIAPH OMOJIOTHSJAH: 300JI0THS,
napa3uTojorus, OOTaHMKA, TEHETHWKA, MOJEKYyJsp Ouonorus, OWOXHMMHUSA Ba
dusmonorus KOHYHJIApH XaKuja TyIIyHYara sra OYJIuIuIapu Kepak. 300J0THsIaH
TYpJAAPHUHT OMOJIOTUK XWJIMAa-XWIIIUTH, TypJiap HYuAard NoauMophu3M MyaMMOCH,
CUCTeMaTHUKacH; OMOXUMUSAH - PepMEHTATHB PEAKIHsIIap MEXaHU3MIIAPH, UIILIAII
xKapaéHiapu; Xyxkaiipa OMONOTHICHIAH - XyKalpa Ty3WIHIIH, XyXaipaga acocuit
XKapaCHJIAPHUHT KEUMILHU, XyKalpalapHUHT KYaluIIy; MOJIeKyIap OUOJIOTHUSIIaH -
JIHK Ba PHK Ty3unuiiy, MHTpOrpeccus, TPAHCKPHUIILHS, TPAHCIALMNS KOHYHJIAPH,
pubocoManap TY3WIUIIH, TEHETHK KOJ[ CTPYKTypa JJIEMEHTIapu Xakuja eTapiiu
OwnMra sra Oynunuiapy mapr.

MoayTHUHT OJIMH TABJIMMAATH YPHU
MopaynHu V3IallITUPUIL OpPKAldu TUHIJIOBUMJIAD 3aMOHABUU  “MOJIEKYJISIP
300JI0THS’, S’bHU XaWBOHJIAP TE€HOCHCTEMATHUKACHU YCYJIMHU YPHUHU YpraHWIIL,
TaxJIWJI ITHI, aMajja KyJulaml Ba OaxoJjamira AoUp KacOui KOMIIETEHTIMKKa 9ra
Oynanunap.
“MoJteRyJisIp 300J10THs1” MOXYJIH OYiiHYA COATJIaP TAKCUMOTH

THHITIOBYMHHMHI YKYB IOKJIaMacCH,
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3oonorus GpaHu Ba TaMolnIIIapy. XalBoHIAp OMOIOTHUK
XWIMa-XWUIMTUHYU YPraHuIIIa MOJIEKYIISIp-TeHETUK
yCYJUIapHH KyJUlaml. Y MypTKacu3iap MOJEKYIIp 4 6 5 2 2
CUCTeMAaTHKacH Ba TAKCOHOMMSICUHHU YpraHHIlga TyHEa Ba
VY36ekucrona 6yitnua onub GopunaéTran UIMHA
TaJJKUKOTJIAP.
Monekynsp-TeHETHK TaxXJIUJUIap y4yH 300JI0THK
HaMyHaJlapHu Hurui tanadnapu. 'enom JIHKcunu 8 6 5 4 2
axparum. Ammudukamnus - [13P ycny6unu acocuit
tymyH4acu. [I3P-amnnudukanus.
Arapo3a renuja 371eKTpodope3 yCyIHMHHU acoCHi 4 6 5 2 2
tymyH4yacu. Pu6ocoman Ba mutoxonapuan JIHK Tozanani.
Cexsenupnam — IHKaunr GupiaamMun HyKJIe€oTH 1A
KeTMa-KeTJIUTMHU aHuKitam. Hykneorumiap kerma-ketnury| 4 4 2 2
acocu/ia OpraHu3MHHU HICHTU(DUKAIUS KUJTUIIL
DUIOTEHETHK NapaxTHU Ty3ull. Hykneorumiap ketma- 6 4 2 2




keTsmruaM ['enbank (NCBI) 6azacura >xoiiamTupuiIL.
JIHK — nuarsoctuka (IIIP ycynn)

Kamu: 30 |26 | 10 | 12 4 4

HA3APUI MAIIFYJOTJIAP MASMYHHA

1-maB3y: 300J10rus (panu Ba TamoiinIapu. XaiiBoHIap OMoxuiaMa-
XWIJTMTHHH YPraHUuIia MOJIEKYJIsp-TeHeTHK YCY/UIAPHU KYJLIall.
YMmypTrKacusiap MoJEeKyJasIp TAKCOHOMUSICHHY YPraHulAa AyHéna Ba
§7366KHCTOHH3 Oyiin4ya om0 OOpMWIAETraH WIMMMA TATIKHUKOTJIAP.

Kupum. «buoxunma-xuinuk» TYyNIYHYaCMHHA aHUKiam. Typmap Xuima-
xwmird. baxciu typnap. Typnap wumparn noaumopdusMm. ['eHocucTeMartuka,
OMOXWIMa-XWIIMKHU YpraHuiard MOJIEKYJsip-TeHeTuk ycymap Tapuxu. JJHK-
mTpuxkoIam. MoJekyisp Taxiauulapaa KyJUIaHWIaAuraH Mapkepiiap, sAapo
IeHIapy. YMYypPTKacus3Iap MOJIEKYJSIp CHCTEMAaTUKacu Ba TAaKCOHOMMUSICUHU
ypraHumia QyHéna Ba Y36eKUCToHa 6yiina o6 GopHiIaéIran TagKuKOTIap.

2-maB3y: MoJieKyJIIp-TeHeTUK TAXJIUJIAPAA YUYH 300JI0THK
HaMYyHaJIapHu iuruim tanadaapu. 'enom JJHKcunu axxparum.

AMmsmnpukanuda - [I3P ycayounu acocuii trymyndacu. [I3P-ammiundukanus.

Mouiekynap-TeHeTUK ~ TaxJWlIapja  300JIOTUK  HaMYHaJlApHU  WUFUII
tanabnapu. CrangapT peHon-xaopodopM Ba KOMMEPIHUSIIM peareHT TyIiamiapu
épnamuga ymypTtkacusnap HamyHacuaaH reHoMm JIHKcunu axparum. II3P-
ammmupukauus  yrkazum. [I3P  yuyyH Kkepakium MHUTOXOHApUA Ba  SAIPO
nparmepnapunu tannam. [13P pexumu.

3-maB3y: Arapo3a rejujaa 3jekTpodope3 yCyJHuHH aCOCH TYIIYHYACH.
Pu6ocoman Ba mutoxonapuaia JHKcunu To3anam.
Arapo3za renuau taiépiam Ba [13P maxcynornapuma snextpodopes YTKa3HIlL.
JIHK konuentpauusicuan ynuam. JIHK To3zanam tymmammapu €pmammupaa araposa
renu Ba peakius apanammacuaaru JAHKHu axxparum.

4-maB3y: CexBenupaam — JJHKHuHTr OupjaMun HyKJI€OTHAIAp KeTMa-
KeTJIUruHu anukjaam. Hykieoruanap keTMa-KeTJIMIH aCOCHAa OPraHU3MHU
UAeHTH(PUKANMSA KUJTHUIIL
[13P-aMmmupuKanusSHUHT ACUMMETPUK PEAKIMSCHHHA (ITyOPECHeHT HUIIOHIH
HyKJIeoTUjIap €pAaamMuia TAIIKWI STUII (CEeKBEHHMpJAll peakiuscu) (2 pexara
Kapanr). [I3P-ammnudukanus peakuuscuiard acCUMETpUK (parMeHTIapHH
to3anami. Blastn mporpammacu épmamuaa kymiaad TEKHCTANl WIUIAPUHUA OJUO
Ooopum. TaxJmn y4yH TaHiaHraH kerMma-keTimkiapuu Tysumr. ClustalW, Bioedit
nporpaMmarapu €paaMua HyKJI€OTHAJIAp KEeTMAa-KETIMIMHA TEKHUCIAl HIIapuHU
on6 6opuII




5-maB3y: @uwioreHeTuk gapaxtuu ty3um. Hykiaeoruanap kerma-
keTJauruiu Hu rendoank (NCBI) 6a3acura xoinamrupum. JJTHK —
auarnocruka (IIIP ycymam).

@unorenetTuk AapaxtHu Ty3umnga MEGA-5 nporpamMmacuaa  KYynpok
xakukarra yxmanuuk ycynu (maximal likelihood), Mmakcuman ukrtucon (maximal
parsimony), yamanad kypwiran yprada xypriuk (UPGMA) Ba sikuH KyuiHwiap
(Neighbor-joining) nmacrypmapu opkanu Ttekmupuin. OJUMHTaH HYKICOTHIJIAP
KeTMa-keTuruan ~ Xankapo ['embank (NCBI) koimamrupum.  XailBoHIap
napasutiapau skcrpecc-ramxuc ycynu (I[P texHonorusicn).

AMAJIMA MAIIFYJOTJAP MABMYHHU

S"KyB MAaIIFyJI0TIApHU TAIIKWII 3TUI OYVinda V3P ®A Veumimk Ba XaiBOHOT
onmamMu Monekynsp Ouonoruss Ba OHOTEXHOJOTUS JIAOOPATOPUSICH MMM
XOJIMMJIapy TOMOHHMJIAaH KypcaTMa Ba TaBCUsJIap MIUIA0 YMKWIAAU. YHJIA IMenaror
KaJpJIapHU KaWTa Tau€piaiml Ba Majlaka OLIMPHUII KYpCH THHIVIOBUWIAPU ACOCUU
Mabpy3a MaB3yjiapu Oyilmda oiraH OWJIMM Ba KYHHMKMajJapHUHHU MAILIFYJOTIAp OJU0
Oopuill kapaéHuaa sHaga Oovmtagwnap. IllyHuUHrOek, AapciavKk Ba  YKYB
KYyJUIaHMaJIap acoCHJla THUHIJIOBUMJIAp OWIMMIIAPUHM MYyCTaxKamJjallra 3pUILHIL,
TapkaTMa MarepuauiapiaH QoijanaHull, WIMHAKA MakoJjiajgap Ba TE3UCIAPHU
Tali€piaiml OpKaJd THUHIJIOBUMJIAp OWIMMHUHM OIIMPHIL, MaB3yiap Oyiinya
KyprazMaian KypoJuiap Taépail Ba OOIIKaiap TaBCHsl dTUIIA IN.

1-amasnuii MalIFyJao0T:
Ymyprkacu3 xaiBonjap tykumacuaad resom IHKcunu cranpapr Ba
Diatom DNA tymuiamuaan ¢goigajanrad xouaa ampaTHil.

Diatom DNA Prep (Poccust) pearentiapu Tymamu épaamuaa JITHK axpaTumn
ycinyou. by tynnam IHKHM Typnu Tabuuii MaTepraiapiad axXpaTuil, ITYHUHTAEK
kinHUK HamyHanapaad JJHKHu te3 To3anad onuin nmkonunu 6epanu. by ycyn @X
— ycnyonan xanamummru (1ta namynara 30 mun. — 1,5 BakT capdiianaam), TOKCHUK
(3axapsu) peareHTIapHUHT WIUIATUIMACIMIA OuiaH axpanud Ttypaaud. Tabcup
KWIMII ~MaxXaHU3UMHU TYaHUJAUHTUOIMOHATIM JIM3UC KWIyBYM PEareHTHUHT
WIUIATUIMIINTa  acocllaHraH Oynu0, y XykKailpaHu Ju3ucura, Xyxamnpa
CONMMOOUITM3ANMICUTa, TIYHUHTACK XYXalpa HyKIea3ad JeHaTypaiusara oOJuo
xenaau. Jlnsuc KunyBuM (mapyanoBun) — pearant umrupokuaa JHK Nucleos™ —
copOeHT Tymmamuaa (aon cypwiand, CYHrpa COHPTIM SpUTMaZa OKCHI Ba
Ty3napjaan ocoH toBuiaau. CopOentnan axpatwiradn JJHKau [13P ma wmmatwum
MyMKHH. TymimamMHu TapkuOu: mmapyalioBuu peareHt, Ty3nu Oydep Nucleos
COpOEHTHHUHT cycmneH3uscHu, ‘“Okcrpa [eH” WOH ajdMalIMHYBUM —apaliaiima
cycersuscu. Diatom JINA Prep 200 pearentnap Ttymiamu Epaamuaa
HeMaToAanapHuHr TykuManapuaan JIHKau axpatu® omum ycnyOu KyHujgaru
OOCKUWIApHU Y3 Muura ojaau. by Tyminam ifypukHOMacuaa KypcaTHiras.




2-amMaJiMii MalIFyJIoT:
II3P peakumMsiCiHU YTKA3HIII.

[I3P kyiium yuyn axpatwiran [AHK namynamapra erapnu (0,5 wmx)
snneHgopd mpobOupkacu Ba IIy dnmeHpopduiapra  MOC  IITaTHBIApJaH
dorinananunan. Peaknus apamammacunu Taiéprnamnga «EBporen» dupmacuaa
Unuiad YMKapwiraH oJpuTManapjaH (Qoinananwinu. by peakTtuBiap CyB
(tozamanran), 10x Oydep, dNTP spurmacu, 50x TAG-nommmepaza xamaa iy
dbupmaga wnuiadl YWKApWITAaH HEMaTomajgap Y4YyH MOC IpaiimepiiapaaH
doiinananunau. by martepmammap acocupa II3P yuyn apanmammva (Master-mix)
taii€pnanaau. Apanamma Taiépmampa 10 mxa Ba 200 MK nuneTkanaplaH
doitmananuaan.

3-amMaJuii MaIFyJaoT:
Arapo3a resqnnu tainépaam Ba [I3P maxcynorinapuaa sjekrpodopes
YTKA3UIIL

[13P maxcynornapuna JJHKHUHT MaBKyJIMTuHU 37EKTPOPope3 KWIUII YCYITU
OpKaiu aHuKJIam MyMKuH. 1% araposa renp Taii€pnampga 1 r arapozanu 250 ma
konbara conmunau Ba yctura 100 min TAE (Tris-acetate, edta) apanammacu conu6
KYJ1 OujiaH araposa SpuryHya apajaiiTUpyIan. MUKpOBOJIHOBKA MeUKacH EpaMua
2-3 nakukKa KalHATWIAM Ba apamammMaHuHr xapopatu 45-50°C erryHya xoHa
Temriepatypacuga coByTwigu. CYHr 3 MKI STUAUN OpOMHUCTH apajaimacu
conmuuau. Tan€p Oynran apamammManu 10 €ku 15Ta karakyamgan ubopaT Tapok
(rpeOEHKa)ra CONIMHAM Ba rejib KOTI'YHUYA CakjiaHau. ['eyib KoTranra Kamap 25 MKI
au T13P maxcynornapunan 4 miiagaH onu6 1 Mk OVEK OuilaH apajariTHPHIIAIN.
Kotran rens TAE apanammacu Ounan TYIaupruiiraH Kamepara COJMHAM Ba Telb
KatakyamapuHu xap Oupura [I3P apanammacu convHIM Xamaa KaTaK4aHH
oxuprucura Mmapkép («DNA Ladder» — 6y 1000 bp Ladder ¢pupmacu “Fermentas”
JHK Hu Hewa xydT HyKIeoTun YKuTWiIranuau ounaupann). Kamepana 45 nakuka
80-100 Boabt, 100 Mummmamiiep kyuwianum owrad JJHK xahinanan. Dnexrpodopes
TyraraifjaH  CYHI  KaMmMepaJaH TeJHH  OXTHETKOPIAUK  OwiaH  onuo,
TPaHCWJLTIOMUHATOPAA KY3 OMJIaH KYpUO TEKITUPUIIU Ba pacMra OJIMH]IH.

4-amayiuii MaIIFyJI0T:
ClustalW, Bioedit nporpamMmmagiapu épaaMuaa HyKJIe€0THIJIAP KeTMa-
KETJUTHHHA TEKNCJIAI MIIJIAPUHA 0110 Oopuil.

CukBeHCIaH KenraH MabiaymoTiapHu Tekucmamga «Chromas version 1.45»
(McCarthy, 1996 — 1998), «Clustal X version 1.81» (Thompson, Gibson, 2000),
«Gendoc version 2. 5. 000» (Nicholas, 1999), «ForCon version 1.0 for Windows»
(Raes, Van de Peer, 1996), PAUP* 4.0b10 (Swofford, 1998) Guoundopmaruk
nactypiiapaaH (oiianaHuIaIu.

BioEdit — keTMa-KeTIIMKIApHU TYFPWIOBYM OHMOJOTHK Taxpup OYiuo,
Windows 95/98 / NT /2000 / XP / 7 €3unran. Ui cToiam KOMOIOTEPUAa UHTYUTUB
uHTepdeiic 6unan Oup KaH4Ya JOKYMEHTJAPHU KyJiakl (QyHKIUsIapu OujiaH KeTMa-
KEeTJUKJIApHU TYFPUIAIl Ba MAHUMYJIIHS KWIWII KaOu (pyHKUMsIApHU Oakapuil
yayH HucOatan ocoHaup. KeTMma-keTnukiap BapuaHTIapy Ba Oup Heda




MaHUNYyJISIUsIap, TAaIKW MaHOamapHU JacTyp JIOWHXaJapuHH  Kapa€HUHU
SHIUJIAIITUPHIIIA, KETMA-KETJIMKIapra KUpPUII Ba MAaHUNYJALUSAIANIAAa HyKTa Ba
KHOITKaJIapra TeTUIl KaOu O onepanusijapHu Oa)kapuill UMKOHUHU Oepai.

S-amMaJIuii MaIFyJao0T:
BLAST (NCBI) — umunam.

O6wexkt JIHKcuHuHr Oy coxacu KeTMa-KeTJIUTHM MablyM Oyiarad, yHU
Mabiymotaap 6azacu (NCBI) Ownan conumrupuiagi, KaicUKH OOBEKTHUHT Oy
KeTMa-KeTJIuTy OOIKa O0apya Typiap COMUIITHPUIAIN Ba YpraHWIaéTral Typ Te3/a
aHWKJIaHaTu. Arapja KeTMa-KeTauK 0a3ajgard MaBxKyJa Oupop Oup TYFpH KeaMmaca,
neMak Oy SHTH Typ, SIbHH HOMAaBJIyM Typ TONWITaHWIAH Japak Oepaju.
XalBOHJIAPHUHT IIYHAAW COXACH YpraHuil MaKCcaaua MHUTOXOHApPHUANT E€KH AP0
T€HHHUHT (DparMeHTJIapy TaHJIAH/IH.

6-amasuii MalIFyJI0T:
dunorenernk aapaxt ty3uim (MEGA-5).

OwunoreHetuk Taxiami - BLAST éku MSA yuyH aHuk Oyiamaran kerma-
KeTJIIMKJIap YpTacujaru MyHocabaTiiapHH aHMK Kypcara OJaJuraH MIOXJIaHTaH
auarpaMManiapHu sipata ojaau. OUIOTeHeTUK JapaxT, H1yOXacus3, IBOJIOIUSHUHT
y3apo ajoKaJapuHU Ba JIUBEPreHIMs MOJYJIHMra MYIDKalJIaHTaH 3BOJIIOIMOH Ba
KHECHM  TaIKUKOTJIApHU Yy4YyH (Qoimanu Xamaa MOJCKYJIsIp Ba OHOXHMHUK
TaIKUKOTIApAa TeH €KW OKCWI (YHKOMSUIApH TYFPHUCHIA THIOTEC3aHUHT
reHepanusacuaa MyxuM xucoOnaHagu. dusoreHuss karra coxa XucoOjgaHuO, ¥3-
V3uman OyTyH Oup KypcHM osramtaian. Makcan dakat QuiioreHeTHk aapaxT
Ty3ULIJaH TalKapu, Oanky “KUPKUII Ba KYWWII~ MNPUHUUILIAPUHU TYLIYHUII Ba
Ownil Kepak Oynaau.

YKUATHI ITAKJIA

Maskyp Moayn O6yiinya Kyiuaaru YKATUIN MIaKuiapuaad GhoinanaHuiaam:

- Mabpy3ajap, amMajiuil Mainryjaotriaap (MabIyMOTIap Ba TEXHOJOTHSIIAPHU
aHryiad OJIMIN, aKJIWA KU3UKUIIHU PUBOKJIAHTUPHIN, Hazapuil OWIMMIapHU
MycTaxkamJiani);

- 1aBpa cyxOatiapu (kypwia€Tran jgonnxa edyumiapu OyVinya takiaud Oepuii
KOOWJIMATUHU OIIMPHUII, OSIIUTUIN, HAPOK KWJIWII Ba MAHTUKHM Xyrocaiap
YUKApUII);

-0axc Ba MyHO3apamap (JoWuxanap e4yuMu Oyinda namwuiap Ba acoCiH
apryMEHTJIAPHA TaKAUM KWIWII, ODIIMTUII Ba MyaMMoOJiap €YUMHHHU TOTMHII
KOOMJIMSITUHU PUBOKIAHTUPHILI).




BAXOJIALI ME3OHJIAPH

MaxkcuMmag
BbaxoJam me30HH
- oas1
Ne |  VKyB-TONIIHUPHUK TypJiapu " o P "
95 abJIo SIXIIM ypra
’ 22-25 | 1,8-21 | 1,4-17
1- TCCT'CI/IHOB TOHHII/IpI/IKHapI/IHI/I 075 074_0’5 0’34_0’44 0,28-0,3
OaxxapuIl
9. |  YKyB-JIOHHXa MILTADUHH 1 09-1 |0,73-0,83 | 0,56-0,7
OakapuII
3. Mycrakuit um 1 09-1 |0,73-0,83 | 0,56-0,7
TOINIIMPUKIAPUHH OasKapHIIL




I1. MOIYJTHA YKATULIJIA ®OWIAJIAHUIATATAH
WHTPE®AOJI TABJIUM METO/JIAPH.

“TymyH4ajgap TaXJWJIn” MeTOAU
MeToaHUHT MaKcaau: Ma3Kyp MeToJ Tanabanap €Ky KaTHAIIYUIAPHU MaB3y

OyiiMya TasH4Y TYIWIyHYJIApPHU Y3JAIITUPHUIN JapakaCMHU  aHUKJIAI, V3
OMIMMITAPUHKM MYCTaKWJI paBUIa TEKIIUpHUIL, Oaxoialll, IIYHUHTJEK, SHTU MaB3y
Oyiinua pgacTinaOku OuiluMiap JapakaCMHUM TalllXMC KWJIUII — MakKcaauaa
KYJUIAaHUJIA]IH.

MeroaHu amanra OIMpuUIl TapTHOU:

® UIITHUPOKYWIAP MALIFYJIOT KOUajdapy OujaH TaHUIITHPUIIAIH;

e VyKyBuMjapra mam3yra €ku 000ra Teruuuiv OyiaraH cysnap, TynryHYajiap
HOMM TYIIMPUIITaH TapKarMayiap oepuianau ( MHAUBUIYaN EKU TYPYXJIU TapTUOaQ);

e VKyBUMJIAp Ma3Kyp TyLIyHYAJIAp KaHJIal MabHO aHIVIATHUINM, KAYOH, KaHIau
XoJaraap/a KyJUIaHWJIUIIN XaKkuaa €3Ma MabllyMOT Oepaauiap;

e QedrwiaHraH BakT SKyHUTa €Trad YKUTYBYM OCpWIraH TyIIyHYaJapHUHT
TYTpH Ba TYJIUK U30XUHU YKUO SIIUTTUPAIN EKU CAMI OPKaJIM HAMOMHUII ATaJIH;

e Xxap Oup MIITUPOKYU OEpUJITaH TYIpH *KaBoOjIap OWIAH y3WHUHT IIAXCHUM
MyHOCAa0aTUHM TaKKociaiau, dhapKJIapuHU aHUKJIAWId Ba Y3 OWIMM JapakacUHU
TEeKIupuo, 0axomaam.

“Keiic-ctaan” MeToau

«Keiic-ctagm» - uHrm3ya cy3 0ynmo, («case» — aHUK Ba3HAT, Xoauca, «stadi»
— YpranMoK, TaxJIWJI KHJIMOK) aHUK Ba3UATIAPHHU YPraHUI, TaXJIWJI KHJIHII aCOCH]Ia
VKUTUIITHU aMalira OIIMPUINTa KapaTUiraH MeToj XxucoOjaHaau. Maskyp MeTon
nactnab 1921 iun apBapa yHMBepCcHUTETH]Ia aMallMil BasUsATIapIaH MKTUCOIUMN
OomkapyB ¢gannapunu ypranuiaa ¢onganaHuin TapTuouaa Kyuianuirad. Keiicia
OYMK axOopoTiapjaH €KM aHUK BOKEa-xoJHcaJaH Ba3WAT cudaruaa TaxJuia y4yH
doitmananum mymkuH. Keiic xapakatiapu ¥3 nuura KyWuaaruiapHu Kampad oiajiu:
Kum (Who), Kauon (When), Kaepaa (Where), Huma yuyn (Why), Kannaii/ Kanaka
(How), Huma-natmxa (What).




“Keiic MeTOAU” HM aMAJIra OIIUPHUIIT OOCKHUWIAPH.

N 6ockuuiapu

@a0/IMAT IHAKJIH BA Ma3sMyHH

1-6ockuu: Keiic Ba yHUHT
ax00pOT TABMUHOTH OMIIaH
TaHUTITUPHIILI

ANERN

SKKa TapTUOIary ayAno-BU3yall U,

Kelic OnslaH TaHUIIUII(MATHIIN, Ay U0 EKH
Meaua IIaKija);

ax0OpOTHH YMYMJIAIITUPHIIL;

ax00pOT TaxXJIUJIH;

MyaMMOJIapHU aHUKJTAII

2-0ockuu: Kevicau
AHUKJIAIITAPHII Ba YKYB
TOIIIMPUFHU OCIITHIIAIT

AN NI NI NN

WHIMBUyall Ba TypyXJia UIILIAILL;
MyaMMOJIapHHU JTOI3apOJIMK HepapXUsICHHH
aHUKJIalll;

acocuit MyaMMOJI Ba3UATHU OeJIrual

3-0ockmnu: Keiicnaru acocuit
MyaMMOHH TaXJIHJI STHUIII
OpKaJIA YKYB TONIIHPUFUHUHT
€UMMUHHI W3JIaIll, XaJI THUIII

AN NI NI N

WHJMBHUAYaJl Ba TypyxJa HIIIall;
MYKOOHWJI €4UM HYIUTapUHU UIIIIA0 YHKHIIL,
Xap OWp CYUMHUHI HMMKOHMATIAPU Ba
TYCUKJTAPHH TaXJIAJ KUJIUIIL,

<

HYITapuHU UILTA0 YUKUII MYKOOWJI €4UMIIapHU TaHJIAII

<

AKKa Ba TypyXJa uiuianmi;

v MyKOOWJI BapHaHTJAPHU aMalila KVyJUIall

4-0ocxknu: Keiic eunmMunan YK P p Y
VIMKOHUSTIIAPUHU acOCJIall;

v WKOAUN-I0ONNXaA TAKIUMOTHHY TalEpIialr;

v/ SKyHWI XyjJoca Ba BasUAT E€YUMHHHHT

aMaJIMi acCIEeKTIIAPUHU EPUTHUIL

CUYMMHUHU IIAKJUIAHTUPHUII Ba
acocaill, TaKIIMOT.

Keiic. JIHK pan raii€épnanran HaHokypuima (['apBapn yHuBepcHUTETH
OMMMIApu spatraH) Ba “Yprumuak” HanopoGotn (Konym6us yHHBepcHTETH
OJIUMJIApH SIpaTraH) Y3MapuHUHT KUMEBUM TapkuOu OmnaH ¢apkianaau. Amanuéria
KYTIPOK yJIapHUHT Kaiicu Oupuaan doinanaHui KyIanpok?

KeiicHu 6a:kapuin 6ocKuMIapu Ba TONIIHPUKIAP:

 Keficgarn MyaMMOHI KeNTIpHO UMKApraH acocuii cadadmapHI
OenrimnaHr (MHANBIAY al Ba KITINK TYPYyX/1a).

* AMaTéTJa MKKI HAaHOPOOOTHI KYyimam OViinda adzamankiap
XAKIIATH MabIy MOTIAPHIT JKAMITAHT (JKY (PTIANKIAPIATI I ).




«®CMY» meToau
TexHOMTOrMAHMHT  Makcagm: Ma3sKkyp TEXHOJIOTHS HIITHUPOKYUIIApAAry
yMyMH#l UKpIap/laH XyCyCul Xyjocajaap YMKApHUI, TaKKOocIall, Kué€cuan opKaiu
axOOpOTHU Y3NIAIITUPHUIL, XyJiocanalll, IIYHUHTIEK, MyCTaKWI WXOAUN (uKpIamn
KYHUKMAJIADUHU IIaKJUIAHTUPUINTa XU3MaT Kwiaau. Maskyp TEXHOJOTHUsIaH
Mabpy3a MALIFyJIOTJIapuaa, MyCTaxKamiallija, YTWITaH MaB3yHH Cypaimijia, yura
Bazu(a Oepuiiga xamja aMaluidi MaIIFyJIOT HATIKAJAPUHU TaxJ I DJTHIIIA
(doigaaHnI TaBCUS STUIIAIH.
TexHoJIOTUSIHM aMaJIra OIIMPHUII TAPTUOM:
- KaTHalluujapra MaB3yra ouJl OYnraH siKyHUH Xynoca €K FOsl TaKIuG dTHIIAIU;
- xap Oup wumrtupokunra OCMY TeXHOJOTHSICUHUHT OOCKUWIApW E3UNITaH
KOFO3JIapHU TapKaTWUJIA]IN:

* (pUKPUHTIZHII OaéH STITHT

* puxpuHTIRHI OaéHIra cadad
KYpCaTIHT

* k¥pcaTral caOaOIHTI3HI
11cO0TIa0 MIICOT KeITHPITHT

* (PUKPITHTIHITY My MIATITIPITHT

- WINTUPOKYWJIAPHUHT MyHOca0aTaapu WHIUBUIyAN EKU TYPYyXud TapTuOaa
TaKAUMOT KUJIMHAIU.
OCMY  Taxjawiad KaTHaAIIYMIapja KacOuii-Hazapui OWIUMIIApHU aMaIui
Malkjiap Ba MaBXyJ TaxpuOamap acocuma Te3poK Ba MmyBaddakusTau
Y3IalTHPUIMIINTa acoc OyIaau.

Hamymna.
@ukp: “MovtekyJasap 30010rusaa XxaBpcu3auk myaMmmocu”.
Tonmmpuk: Ma3kyp ¢ukpra HucO6ataHn myHocabatuaruzHu ®CMY opkanu
Tax A KWJITUHT.




I11. HABAPUI MALIFYJIOT MATEPUAJLJIAPU

1-maB3y: 3o00J10rus ¢panu Ba Tamoin/uiapu. XaiiBoHJIap OHOXHIMA-
XWUITATHHHA YPraHUuiiaa MoJIeKyJIsip-TeHeTUK YCY/UIAPHU KYJLIall.
YMypTKacusiap MoJIeKYJsip TAKCOHOMHSICHHH YPraHuIaa JyHénaa Ba
V36ekncronaa Oyiinuya 010 OOpUJIAETraH MIMMH TAAKUKOTJIAP.

@ - oY

1.1. 3oon02us panu 6a mamoniurrapu.

1.2. Typaap xunima-xuniueu. Kymboxau myprap.

1.3. Typaap uuuoaeu nonumopghusm.

1.4. Buoxunma-xuiiukuy  ypeanuwioazu  MOJEKYIAP-2eHeMmuUuK  YCyaiap
Mapuxu.

1.5. JIHK-wumpuxxoonaut.

1.6. Monexynsap maxnunnapoa Kyiianuiaouean mMapkepaap, si0po 2eHiapu.

1.7. Ymypmracuznap monexynsp makCOHOMUACUHU YPeaHUULOa OYHEDa 8a

\V\S’6€KMCW!0HOCZ oub bopunaémean maoKuKomiap. /

Tassnu ubopanapm: buoxurma-xuniux, o6axcau mypaap, NOAUMOPPUIM,
JHK-wmpuxkoonaw,  a0po  2eHaapu,  MOaeKyaap  maxconomus, Ienb-
anexkmpoghopes, Y@-nypu, TAE, acaposza, opomucmuoiti smuout, /[HK moszanaw
mynaamu, [[HK-mapkep.

1.1. 3oos10rust paHu Ba TAMOMMILIAPH.

300s10THs — XalBOHJIAp XA€TUHU WIMHH Ypra"uiiaad noopat 6ynuo, XalBOHOT
oJlamMu OYiirda MHCOHJIADHUHT acpiiap JaBOMHIa WMFUIITAH TAIKUKOTIAPH acoCHa
apraTuiranaup. WHCOHUAT MaJaHUSTHUHT Typiu JaBpiapujgard Mudomoruscuia
XalBOHJIAp Ba YJApHUHI KeJIUO YMKUIIM TYFpUCHIA Typ XWJI CHpPJU adcoHaap
TYKUO YuKapuIlraH. DHIWIMKAA dca 300J0r71ap, Oy CUpAM KapallUlapHU YpraHMIIl
yu4yH WUIM-(aHHUHT WIJIFOp TEXHOJIOTHsUIapu Ba yciayOnapura TasHMOKAa. bus
XalBOHJIAp XWJIMa-XWUIMTMHU TaBCH(IIall Ba YHUHI CHCTEMAaTHK THU3UM acoCH[a
TAlIKWJ STUIIHUHT Ypranamu3. buochepanuur 0apya WyHaauIUIapy YpraHuiigari
Mypakka0 Ba KM3UKAPJIM jKapaéH MUHIIA0 300JI0IIap XUccacu acocuaa Kypunaam.t

XalBOHOT oJamMH Xa€T HBOJIOUMACH AAPAXTUHUHT ¥y3ura Xoc OYIMMUHU
Tamkui 3Taau. by kyaa karra Ba kaaumru 6ynum 0ynu6, 600 MUUIMOH HHIUIAp
WiTrapu KemOpuii naBpurava maijo OynraH. XalBOHJAp OJAMUHU STHa/Aa KaTTapoK
Oyiaran oykapuoTiap JieraH OyiauMmra XaM KUPUTUIIAAUd. OYyKapuoTJiap
XyKaiipanapu MeMOpaHa OuiiaH KOIUJIaHTaH s/Ipora 3ra OyJraH opraHu3Miapaup.

XaéT Tapuxu KEHT KyJIaMJaru Ba JOUMHM pyil OepyBUM Y3rapHUIIHU HaMOMUII
KWIATUKA, YHH OU3 26071t0uua 1e0 araiivm3. Xaér maxapacu WIK Xaér

! Hickman et al., 2008, 3 6er




makapuaad  Oomuad, XO3upru KyHAa smaéTraH MIUIHOHJA0 Typiaprada
PUBOXIIAHIIM Ba TapMOKJIaHIU, TOOOpa SHIM XyCyCHSTJIap INAK/UIaHAM Ba
aXI0JuIapJiaH aBiojyiapra YTuo keinau. by skapaéH opkanu, TUPUK TU3UMIIAP Kyaa
HOJIUP Ba aXKOMMO XyCYCHUSITIIApHU SPATUIIIUKH, YHUHT YXIIAIIM HOTUPUK OJamjaa
ymyMmaH ydpamaiiau. KyTtunmaran Xycycusatiiap, XaéTHUHT 3BOJIIOIMOH TapHUXHU[A,
KYIITMHA TYypJId IIa)kapajgapjaa IMaijgo OYnu0, Xo3upru manTaa Ky3aTuiaaéTraH
OpraHU3MJIAPHUHT MUCIIU KYpUJIMaraH XuiMa-XuUINTHHY F03ara KEATUPIH.

Tupuk musumnaprunz ymymuii xycycuamaapu. Xa€T 3BOTOLUACAIATH JHT
MyXHM XYyCYCHUATIAp KUMEBHHA STOHAIMK (OETAaKpOPIWK); MYypaKKaOIMK Ba
MepapXuK TY3WIHI;, Kynaium (MpCHIMJIMK Ba Y3rapuil); T€HETHK JacTypra sra
Oymum; arpod-MyxXuT OwiIaH y3apo MyHocabarna OViuIn Ba XapakaTHH Y3 WYUTa
onagu. I. Kuméeuit aconanux. Tupux musumiap seouma (maxpopiaaumac) 6a
MYPAKKkab  MONEKYIAp MY3UTUWHYU HAMOEH Kunuwiaou. TUpHUK TU3UMIIAP,
MaKpoMoJIeKyJanap 1e0 aTalyBYM HUPUK MOJIEKyJalapHU OUpPIIAITUPAJAUKH, Yiap
HOTHPUK MaTEPUSHUHT KMUUK MOJIEKyJlajJapura HucOaTaH aH4aruHa Mmypakkao. bus
OMOJIOTUK MOJIEKYJIAJIADHUHT TYPT acocuil ToudacuHu axxkpaTaMu3: HYKJICHUH
KucIoTaIapu (TMOJMHYKICOTU ITIAP), OKCUIUIAP, YIIIeBOAIap Ba Ernap (umuamiap). 2.
Mypakkabauk ea uepapxuxk mysuauwi. Tupux muzumiap s20Ha (MaxKpopiaHmac)
84 MYPAKKAb uepapxux my3uluHy Hamoén Kuiuuwiaou. Hotupuk marepus xam xed
OynmMaranga aromiap Ba MOJICKYJNalapAaH TYy3WIraH Ba Yy XaMm KYIUHYA FOKOPH
Japakajard TapTUONM Ty3wiauiira sra. AMMO, THPUK oOJamjaard aTomiiap Ba
MOJIEKYJIAJJADHUHT y3apo OOFIaHUII CXEMalapd HOTUPUK OJIaMJa ydpaManju.
Tupuk  TU3UMIIApAa IIyHJAd  HUEpApXUK  TY3WIMIIHU  Ky3aTaMU3Kd, Y
MaKpOMOJIEKyJIaJlap, XyKaupajiap, OpraHu3Miap, MONyJSUUsJIap Ba TYypJIApHU,
MypakKaOIUKHUHT Ycub Oopuim Taptubuaa y3 wuura onamu. 3. Kynauuw. Tupux
MU3UMIAp Y31apuHu Kynaumupa oauwiadu. Xaer ¥3-Y3uman mnanjgo Oyiamainu,
OayIky XaETHUHT WITAPUTH MAKIUAaH Kynanuin nynu OumaH ro3ara kejaaau. [ ennap
SHTU TEHJIApPHU SIPaTHIN YUYyH Y3napuHu perutukanus (Y3 HycXallapuHU SIpaTHII)
KWIMIaan. XyKailpanap sHTU XyKalpajdapHU sSpaTUIl Y4YyH OYJIWHUIIAIH.
Opranusmiap, sSSHTM OpraHu3MJIapHU SPATULI YUYH, )KUHCUN €KU HOKUHCUN HYIap
Owran xynaiumanu. [lonymsmusiiap sSHIU TOMYJISIUAIAPHUA XOCHJI KWJIUII YYyH
KUCMJIapra aKpaluilld MyMKHH; Typjap Xam, TypJaHuIl el aTamxyBuu xkapacH
OpKJIM SIHTY TypJapHU XOCWJI KWJIHII YIyH KHCMIapra OYJIMHUIIIApDH MYMKUH. 4.
I'enemux oacmypea 3ea oyauw. ['enemux oacmyp UpCUSMHUHS UWLOHYIUNUSUHU
mavmunaaioy. OpraHu3MIIADHUHT PUBOXIJIAHUIIM Ba SIIAIIKA y4yH 3apyp Oyiaran
OKCHJI MOJICKYJIAJIapU HYKAeuH KUCJomaiapula KOIJIaHraH. XanBOHJIAp Ba KYIITMHA
Oomka opranu3miapaa reHetuk Mawiaymor JIHKna  sxoimamran.  JIHK
HYKJIEOTUj1ap 1e0 aTallyBUM KUCMIIAPHUHT YM3HUKIM Ba y3yH 3aHKUpHUAAH uOopar
0ynmuo0, xap Oup HykiIeoTun OuTTa KaHja ¢ocdarunu (aeokcupuodbo3a ¢ocdar) Ba
TYPT a30TIW acociapjaH OupuHM (aJ€HUH, [IUTO3WH, TYaHUH EKM TUMUH, KHCKadya
oenrunanumm, mMoc pasumga A, I, I' Ba T) y3 wuumra omamu. Hyxneorumim
acocmapHunr kerma-ketnurn  JIHK  wmonmexkynmacu  opkanmm — OenrwmiiaHaauraH
OKCHJIJIaTM aMHHOKHCJIOTalap TapTUOM ydyH KOJHU (MaxCyC MabJIyMOT) ¥3 Wuura
omagu. JIHKparm acocmap Ba OKCWIZAaru amMHUHOKHUCIOTANIAD KETMa-KETJIMIU
ypTacumaru MOCHK eeHemuk ko0 Aeb arananu. 5. Moooanap armawunysu. Tupux




opeaHusmaap ampoghoacu 03uK MOOOANAPHU UCMEbMO KUIUUL OPKATU Y3NAPUHU
caknab xonuwiaou. O3UK MOAAaNap TUPUK TU3UMIIAPHU KypHIl (CMHTE3 KWJIWII) Ba
TabMUHJIAII y4yH KUMEBHM SHEPTUs Ba MOJICKYJSIpP KUCMJIAPHHU KYJIra KUPUTHUII
yayH ¢oinananunaad. by MyxuMm kumEBMM kapa€uiapHu OuU3  moodoanap
anmawunysu (memaboausm) ned araimms. 6. Pueoxcnanuw. bapua opeanuzmiap
y3uea xoc xaém yYukiuoar ymuwiaou. PUBOXIAHUII OPraHU3MHHUHT Maijo
Oymummaan (ojatga TYXyMXYKapaHUHT CcliepMa OpKaJId YypYFIaAHUIIUIAH)
Oomuiad, BoAra eTHIIMIraya OOLIMAAH KeUMpaJuraH Yy3rapuIUIapHU TaBCUQIaNIu.
PuBoxnanum oparna makia Ba yiYamilapJiard Y3rapUIUIAPHU XamAa OpPraHu3M
JovpacHuiari Ty3uiManap opacuaard (papkaaHUIIHA HAMOMHII KUIagu. /. Ampogh-
mMyxum ounan y3apo mynocadbam. bapua xatisonnap ampog-myxum o6unan y3apo
MyHocoamoa  Oynuwaou.  OpraHu3MIApHUHT  aTpod-MyxXuT OujlaH  ¥3apo
MyHOCa0aTUHU YpranyBuu (aH skonozus e atanaau. XauBOHIAPHUHT reorpadux
TaKCUMJIAHUIIM Ba KYIUTUTHIAa TabCUP KWIYBYM OMUJUIAPHU YPTaHMINTa ajoxXuja
KU3UKUII HaMOEH OYiamoxaa. Dkonorusi daHu aTpod-MyxuTaard Ky3raTyBUHIap
OpKaJIM KaHJlall TabCUPJIAHUIIN Ba Y3 MOJAalIap aJIMAIIUHYBU Ba (PU3UOJIOTUSICHUHU
TapTUOra CoJIraH XOJJa yiapra KaHjad aBoO KaWTapHIIMHUA TaaKUK Kujagau. 8.
Xapakam. Tupux muzumiap 6a YIApHUHZ KUCMIAPU MU3UM UYUOAH AHUK 6d
Hazopam KUIUHAOU2aH Xapakamuu Hamouuwl Kunuwiaou. TUpUK opraHu3MIapHUHT
aTpo(-MyXHUTIaH OJITAaH DJHEPrUsACH, Yylapra OOIIKaApWIaJUraH XapaKaTiIapHH
amaJira OLIMPHIITa UMKOH Oepasn.?

®an tamoiimiapu. Tadbuam ¢anu. ®an - Oy Tabuuil onam TYFpucHaa
caBosuiap Oepuil Ba 0ab3aH Oy caBoJulapra aHuk >kaBoOiap onui ycynuaup. Dan,
3aMOHABHMIl TAJKMHIa Kypa, HUHCOHUAT Tapuxuaa skuHaa (oxupru 200 iun numaa
€Kk IIyHra yxiam) IIakjjlaHrad Oyicana, Tabuar Tyfpucuia caBosuiap Oepull
aHbaHacu KaaumjaaH MaBxkyna. by Oynumpaa, 3oomnorust dan cudaruga kanpai
METOIOJIOTUSIHUA KYJUTAIIMHA KY3/7aH Keuupamus. by xycycustiap pannapHu miMuii
OwMin TU3UMUAAH TallKapu OVyiraH coxaiap, MacajaH, CaHbaT Ba JUHAAH
axpataau. Hamuii memoo. DaHHuHr ymlOy acocuil ME30HJIApU  2Unomemuk-
0edykmue MemoOHW IIAKUIaHTUpaau. by MeTogHWHTr OupHHUM KaJamu
KU3UKTHPAETraH caBojira MOTeHIMan (KyTWUIaJuraH) >kaBoOiap €K THUIoTe3aiap
Ty3uniad uoopat. bynpait runoresamap opatna TabuatHu OyHAAH OJIIUHTH
Ky3aTHIJIapura  acocliaHaad €KW IIyHJal  Ky3aTyBjapra  acocliaHTaH
HazapusutapAaH kennb unkaau. Mnmuit Metoa 6up KaTop Kagamiaap KeTMa-KeTIUTH
makinaa Kuckada taBcudmanumu mMymkud: 1). Kysatumn; 2). CaBon 6epuir; 3).
[unotesa; 4). DMOMpPUK TeKIMpyB; 5). Xymocanap; 6). Hamp.?

By coxamary WIUIapHUHT YIIKaH FOTYKJIApra SPUIIUIIN Ba Ky9aWTHPUIUIIIATA
Kapamac/JaH, XO3WpTrH BaKTAa OWOXWUIIMa-XWJUIMKHM YPTraHUII XOJIaTH Japakacu
KWUHWH axBOJIIaaup. X03Upru aaBpaa 1,9 MIIH SKMH TUPHK OpPTraHU3MIIap MaBXy
O0ynmu6, keiimaru 250 Wwn wuMma yJapHUHT KaTTa KUCMUTa TaBcH( Oepuiiras.
Typau TagKuKOTYUIApPHUHT (PUKpHUTA KYpa, XO3UPTH NMakuTAa KYTiu €KW KaMu OujiaH
dakarrnHa ymypTKanu XauBoHJapHUHT (90 % sIKWH) Ba IOKCAK YCUMIIMKIAPHUHT

2 Hickman et al., 2008. 4-9 Getnap
3 Hickman et., 2008. 11-12 6etnap




(85% sixkunm) typnapura TaBcud OepwiraH. bByrumoéxnunapHuar 25 % sSKuH
TypJapy TaldKuH KuiauHrad (mry skymmaaad 10 % xamapotnap), 5 % KY3UKOpUH Ba
nuaroM cyB yTiapu Ba 0.K. (IIIneep, 2007).

Nucon xyxanuk ¢GaoiusaTH HaTWXKacuia Typiap XWIMa-XWUIMTH Te3 Ba
dboxuanym kaMalummra oju0 KeIMOKJIa-Kd, arapja Ou3 TypiapHH (akaTruHa
KJIACCUK MOP(]OJIOTHK yCyIiap OpKaJId TaIKUKOT UILIapu o0 Oopaauran Oyicax,
KaTTa 3XTUMOJUIMK MaBXKYAKU-KH, OU3 yiap yCTHAA TaIKUKOT OJu0 OOpHIl, XaTTo
KYTI KICMUHU aHUKJIAlll UMKOHHTA ATa OYiIMail Koamu3. X03Upru AaBpaa IyHERA
15000 sskmH TakKCOHOMHUCT-MOp(dOJIOr TaaKUKOTYIIIap OOp. Xo3upaa ep [o3umaa
KyIu1ad Typiap MaBxyna OYnuO, KalCUKM yJIapHH aHUKIAlml y4dyyH AyHéna 1-2
MyTaxacUCTIIap TYFpU Kenagu. XucoO-kuTtobnapra KaparaHja, arapia sHTU
TypJapHU aHUKJIAITHY KaJauiamTaupui mapoutunu 30 maportabara KymalTupcax,
MaBKyZ OyJiraH OMOXHJIMa-XWIMKHU TaBCU( 3TUILI YUyH 25 WuI Kepak Oyiap sKaH
(Woodruff, 2001).

2000 ¥ummap Oomuja TAKCOHOMHUK —MablyMOTJIAPDHU KEHT Ba TYIHK
doiiranaHnuITHU TAbMHUHIIAI MaKcaauaa uatepaktuB kataiornap (Catalog of Life)
Ty3unn TakiaudiaapHu naigo Oyma Oonutamu (Bisby, 2000; Godfray, 2002). by
BaKT/a Oup rypyx TaJKUKOTUHIIAP, a0 OYIraH MyaMMOJapHU camapaliy €4HIla
JIHK-cucremarnka é&pmam Oepaau npevimmam  (Tautz, 2002, 2003). bynnaii
TakIU(GHUHT naiino Oynummra cabad cexeHUpsall TEXHOJOTHICHIA PEBOIIOIMOH
(CoHrep-cekBeHUpIIAIT TEXHOJOTHsICH) Y3rapumuiapu Oynmu. Amoxmma JIHK
dbparmentnapiu, Yyprada y3ywiauknara 1000 >x.H. cekBeHupiam Oemanoyi Ba
eTapjdya ap3oH ycyn OynmubO koingu. MoJeKynsp-TeHETHK — ycyJulap/iaH
¢doitnanannb, OMOXWIMA-XWIMK Ba CHUCTEMaTHKa MyaMMOJIAPHHM TaBCU(] >STHII
XaJJlaH TallKapu Ku3ukapiau 0ynub koiamoxaa. bupok, mak-myoxacus, pakaTruia
MOJICKYJISIp-TEHETUK ~ ycyiuiapaaH  ¢oiJalaHMIga  CUCTEeMAaTHKIap  OWiIaH
XaMKOPJIMKAa OyJIMacaaH, MaBXyJl TYPHH aHUK OabXojall MyMKUH, JIGKUH YJIapHU
taBcuduam Oopacuna €paam Oepa onmaiiau. XOo3Upru Mantaaru Oy MaBKyd
HyKTau-Ha3zap acocugaru Oy Xoyar WIyHIAaH HOOpaTKH, OMOXUIMA-XWIIUKHU
YpraHuin aHuK TypyXJapHUHT MyTaxacHUCTJIapura TasHTaH XoJjija Xamja
MOJIEKYJISIp-TEHETUK yCyJap acocuaa amanra omupui josumaup (Ilueep, 2007).
bynnait kapanuiapHuHT ad3amuiurd nry0xacus IIyHIaKH, alloXy/ia OJIMHTaH KeTMa-
kernukinapaunar JIHK-mapkepnapu y €xku Oy Typiap BakKWLIapUHU MYyTaxXacHCT
TOMOHJAH Ma3Kyp TYPHUHT NacTIa0KH aHWK WACHTH(PHUKAIUSACH KHUJIUHMAraHIuTu
KaM MabiayMoTiuaup (OyHIail ycynjgard OHMOXWIMA-XWIJIUK KEHI TapKajrah),
nexuH (pakaTruHa MOPQOJIOTHK YCYJUTapHU KYJIIall XaM, OMOXMIMa-XIIMKHA XaJIH
aHUKJIAaHMaraH KUCMUHHA 0410 OeposiMaiu.

2003 #inmm “AHK-mtuxkon” ycynum €kd MOJIeKyJsip “OapKOAMHIHU TakiIud
stuliad. by ycynmHMHr 3amupuaa myHaail ¢dapa3 MaBXKyIKH, KaCUKH T€HOM
COXaCMHUHT YyHYa Karra Oynmmarad pasmepu tomwiau (600-800 nmykneorwmnap),
IyHJal KuinO, OUTTa Typ WHAMBUUIApU €KHU TYpJIM XWJI Typjap KeTMa-KeTIUTH
y3ywnuru Oup xwn Oymamam. Illymmait coxanm JIHK-mrpuxkxox (barcode) ne6
atamgu. OOvexkT JIHKcuuuHr Oy coxacu KeTMa-KeTJIMIM MabiyM Oyirad, yHU
Mabiaymotaap 6azacu (IBOL) Owmnan conaumtupuiagy, KaicCUKu OOBEKTHUHT Oy
KEeTMa-KeTJIUru Oolka 6apua Typiap COMUINTUPUIAIN Ba YpraHWIaéTrad Typ Te3/a




aHWKJIaHaTU. Arapja KeTMa-KeTIMK 0a3ajgaru MaBxyJ Oupop Oup TYFpu KemMmaca,
neMak Oy SHTU Typ, SBHH HOMAabiIyM Typ TONWITaHUJAH Japak Oepaau.
XaWBOHJAPHUHT IMIYHAAM coXacu VpraHuil MakcaJula MHUTOXOHJpUAT T€HHUHT
dbparMeHTIapy, SbHU IIUTOXPOMOKCHAA3aHUHT KojjioBuu 1 cyoOupnuru (CO1)
TaHjaaHaAu. By ycynm Xo3upru BakTAa KyAa KEHT TapKajld, MabIyMoTiap Oa3acu
(IBOL) noum siHru KeTMa-KeTJIMKIApU OWIIaH TYJIIUPUIMOK/IA.

bupok Oy ycynaa xam Oup Heua KaMYMIIMKIIAp MaBxya. bupununnan, Tabuuni,
MUTOXOHJIpHAJl TeHNIap ¢pparMeHTIapu OYViinda Typiap MaHCYOJUTMHU aHUKJIAIIra
HucOatan »bpTUpOd. By Xomatma MuTOXOHApHWAN HWHTporpeccus (introgression-
MHTpOTpeCCUsl — TypJap ypracuiaru THOpWJIaHWMII HaTWkacujga OolIKa TypHU
TCHHU OJIMINN) OWJIaH TYKHAIIWII KEJIUITHH MYMKHH, TICEBIOTCHJIAD MaBXYIIHTH
Ba OomrkamapHu xucoOra onwil Kepak. byHman Tamkapu, (akaT MHATOXOHIpHAI
JHK kerma-kernuru ownan sapo JAHKcu nonmumopduszmMunn 6axoiaid 0JaMaciuru
MYMKHUH, Oy XaJIi aHUKJIaHMaraH OMOXWiIMa-XUIMKHU 0axojaliia xKyaa MyXuMIup.
[ynnait OYicaga, Oy ycyn Xap JOUMIUjaid Xo3upja OHOXHIIMA-XUIHMKHU
YypraHuiaa acocuit MOJIEKYJISIP-TEHETHK yCyi OV Xu3MaT KUIMOK/A.

CuctemaTtuka Ba (QUIOTEHHsIIA  MOJEKYJISP-OMOJIOTUK — OeITHJIapHUHT
KYJUITAHWINIIK YTrad acpHuHr 70-ilmuiapuaa TyFwin. By BakToa cHCTEMaTHK
TYy3WJUIUIAp YYYH SYKapUOUTIAPHUHT HYKJIEOTHJIap KETMa-KEeTIUTHHUHT 18S,
5,8S éxu 28S p/IHK renmnapu ynusepcan mapkep cudaTtuia TaHIAHUIIN, OKOPHUIA
alTUATaHAEK, CHKBEHHpJAll YCYJIMHUHT TAKOMUIIAITYBY Ba MaTEPUILIAPHUA KUCKA
MYyJ1aT[a OJIMII Ba KalTa HMIILIAIl MMKOHUHHU Oepau. I'enoMmma pubocomai KkeTMa-
KETJIMKIJIap KYmiab Hycxanapaa 6op Oynuiiy Ba OMp Heua KUCMIIapJlaH Ty3WJIaau,
KaliCUKH ynapaaH Oupu, pubocoma QyHkmmoHan cyoOupmurura terunum (18S,
5,8S €xu 28S) 6Vnub, acocaH cTabWIANp, SSTHHU HBOJIOIMOH KOHCEPBATUBAUD, Oy
xonnma, ITS1 Ba ITS2 wukm crnaiicep KeTMa-KETIUTH, Kapama-Kapliu YIApoK,
ABOJIIOLIMOH  y3rapyBuaHnup (nabwinwmii). KoHcepBaTuB coxanap TMOJUMEp
3aHXKUPIIM peaknusiap OupuHYM O0CKUYIA - IpaiiMepiiapHu TaAKUK KUJIMHAETTaH
JHK-  wmarpumara  ynanumuga, Bapuabenb — coxaigap  dca,  TypJiapHU
uAaeHTU(DUKanMsIIamaa xu3MaT Kuwiaad. Typra Xoc Bapuabenb COXalapHUHT
VXIIANUIUK JAapakacu Typid XWJ TYPJIAPHUHT DBOJIIOIMOH KapUHAOUUIUTHHU
udonanaiign. PubGocoman TreHHUHr aiHaH Oy MyXHM XYCYCHATH YyJjap
KUCMJIApUIaH Typid Japaxkaaard TaKCOHOMHUK MYyaMMOJIADHU  CYHMIIJIA
doitnanmnaau (Blaxter, 1998; Nadler et al., 2000; Nguyen et al., 2001). bupunuu
O0yu0, MOJIEKYJIAp MablyMOTIap acocuiaru kiaccudukaius tusumu Nematoda
cuHuaa 6ynub, Oynman 15 ¥un onaun maigo Oynau (Blaxter et al., 1998). by
mabiaymoTiap yma aaspaa SSU 18S rDNA coxacu Oyiimuya onuHran 0ynu0, Oy
KJIACCHK cUCTeMazaH OyTyHal hapk KUiIau.

Cucrematuka Ba (QuioreHuss VY3UHUHT TY3WIMIIMHU «pubocoman» Ba
COKWJUIM» JapaxTiap Ty3WIl YYyH SHTU YJIKaH ycyJjra sra OViau, CeKBEHUpJaIl
sca onauiruHa jgabopant umm 0ynmub konmMokna. (by xammu 6usna smac). [lynu
aUTUI MYMKHH-KH, OHWOJIOTHSJA SIHTH TMapajdrMa IIaK/UIaHAn — OPTaHHK
oslamHuHTAa Oapya makmiapuna JJHK typnu-tyman kypununmapu 6op.

bupok, Ttakmud oSTUaTaH  MONEKYJNSIp  (UIOTEHETHK  JapaxTiapia
HOMYBOUKINKIAp maiino Oynau. ['oxupa Oy Ty3uwnuimHuHT (apku Hadakat




CUKBEHCHHUHT TEXHUK TaKOMUJUIAINIMATAHJIUTH dMac, Oanku OutTa mabopaTopusiga
OJIMHTaH MabJIyMOTIIapfia XaMm Ky3aTuiau. ByHuHr cabGabnapu ypraHuiMokaa Ba
TaxJ I KWJIMHMOKJA. XaMMacu OYMK OWJIUH MabiyMm OVIasnTHUKH, CUCTEMaTHUKa
Ba (UIOTEHETUKAHUHT CepMaxcysl pPHUBOXH, MOpP(OJOTHK, (UUOJIOTUK Ba
MOJICKYJISIp  MabliyMOTJapu  OujlaH  Ouprajivkaa —  OpraHU3MJIAPHUHT
CHUCTEMAaTHKacH Ba (DUIIOT€HETUKACUHUHT CUHTETUK TU3UMHHH UIIIA0 YUKHUIIIUD.
[ynnait kapanuiap 103 HHUITMKHUHT 90 Hrutapaan 6omiald akTUB UIUTaHMOKIa.

OuUIOreHeTHK PEKOHCTPYKIMSUTAPHA FOKOPH TAaKOHOMUK Japakajga Oaxkapuiin
yuyH Oomika rennap €xu snapo JHKcu coxamapu, macanaH, 3JOHTaius OMUIIU
(elongation factor, Ef-la), okcun WuCCHKIWK CTpecH TCHJIApH, MHO3HHIIAP,
ructonnap doigananuinanau. [y Ounan 6upra OKCHIUTAPHUHT aMHUHOKHCIIOTAJIap
keTMa-KeTiauru Ba PHKHUHT MKkuigamM4u TU3UMIIapu XaM TakociaHaaud. Ouia Ba
aBJIOJJIap Aapakacu/ia 3ca MUTOXOHAPHUAJ TeHIap TaXJ Ml KWJIUHAIH.

[ynpaii  kuiub, xap KaHgad HWHPUK  TAKCOHJAPHUHT  TaKCOHOMHK
MyaMMOJIADHU €YHIAA “MOJEKYJSIp” YCYJUIApHM TYJIAKOHJW KYyJUlalijga Iy
rypyxra W4yura KUPYBYM TypJiap, aBloajiap Ba X.K. MacmTablid HYKJICOTHIIap
dapkuHu Ypranum xamaa Oy Qapkiapja aHUKIAHTaH TAJKUKOT OMUWJUIAPH, LIy
KymilagaH ypranwiaérran nomyssuusiap (“reorpaduk” oMui) ¥3apo y30KJIUTHHU
TabCUPUHU YPTaHUIIHU Tajdad KUIaIu.

Yy maxkmyana sykapuot opranusmiiapuu 18S, 5,8S Ba 28S pubocoma
JIHK konnmoBuu rensapu Oyinua uaeHTU(UKAIUA KUTUIIAA KYJUIaHWIaJAUuTaH
KyJlail MapkepjapHU HIUIATUII OAAWN Ba TYUIyHapiu IIakjiga TaBcUJiara.
Xamma Oockuwiap — matepuan Wuruimra ouJ tanadnaap, JHK axparum Ba TIL[P-
ammuinpukanus xamaa (UIOTEHETHK JapaxT TY3HWIl aHUK Ba KeTMa-KeT OaéH
ATUJITaH.

by KyJJTaHMa “XaiBoHIIap MOJIEKYJISIP CHUCTEMATHUKACH Ba
dunoreHeTHKacH HU ypraHyBuuiiapra MyJbKajjlaHTaH 0yin0, MOJIEKYISp-TeHETUK
MabJIyMOTJIADHH acoCUJa XalBOHJIAp CHUCTEMAaTHKacH, TAaKCOHOMMSICH Ba
dbunorenusicuau, MOpGOJIOTUK Ba (PU3MOJIOTUK MABIYMOTIap OujlaH OMpra KeHr
KYJIIa MMKOHUHM OepuIlTa Xu3MaT KUIaau.

buosoruk XwJiMa-XMJIHMK TYLIIYHYaCcH. DHOXWIMa-XWUIMKHU YpraHUIl
OMONOTUSHUHT acocui Basudanmapuman Oupu XucoOjaHaau. AmMMO, OUPHUHYU
HaBOatna "bronoruk xmwiMa-xuummK" TylnryHYacura HUMajaap KUPUIITUHU aHUKJIaI
3apyp. 3aMOHaBHUM KOHIEMIMATA Kypa, OpraHu3miap OHOXUIMa-XUJUIHJIMTUHU
Oapua MyXWTJapjard THPUK OpraHu3miap, KYpPYKJIUK, JEHTHU3 Ba OOIlKa CYB
AKOTU3UMJIApJard SKOJIOTUK KOMIUIEKCIap: Typ WYWJa, Typjap Ba AKOTU3UMIIAP
ypracuaa XuiMa-XHUIHK Talkuil Kuiaau. (Puo-de-XKanetipo, 3-14 uron 1992 tiun,
bupnamran Mwiatinap TalmIKUJIOTHHMHT  aTpO(-MyXUT Ba  PUBOXKIAHMII
KOoH(epeHusIcuaa KaOyJl KWIMHTaH OWOJIOTMK XWIMa-XWIIHK TYFpPUCUAATH
Kousenius).

Bynra kypa OMoOruk XuiMa-xwuIMK yd TUNra OYinHa u:

* SKOTH3MMJIAp Ba JIaHAmAadTIap (SIIaml )KOWHHHUHT XUIMa-XUUTUTH);

* TypJap XWJIMa-XUJUIUTH;

4 Patterson, 1994; Margulis u ap., 1996




* reH0(oH T (TEHETHK XMJIMa-XUJUIHK).

'eHeTHK XWIMa-XWUIMK €KU TEHETUK MOIUMOp(HU3M — NOMyJISUUsIAPHUHT
Oenrunap €k TaOMATHUHI T€HETHK Mapkepiapu xuiMa-xuwuiura [Ramel, 1998].
[eHeTnKk XWIMa-XWUIMK Typ €KU MONYJALMS TYypyXJiapu, HOMYJISUUsIApHUHT
TeHETUK XYCYCHUATIAPU MYXUM TapKuOWUW KucMU xucoOiaHaiu. ['eHeTHK Xuima-
XWUIMK TeHETHK MapKepJlapHU TaHjalira, Oup KaHda y3rapyB4aH Mapamerpliapia
udonanananu [Leffler, 2012]:

1. Buptyan rereposwrotanu - m, SHHH, MOMYJSIUSAAAa HWKKH Tacoauduid
TaHJIAHTaH TeHOTHUILTH HODYHKIMOHAI HYKJICOTH I CalT YpTacuaaru papk HucOaTu.

2. Jlokycnaru ansiensiap COHH.

3. I'enetuk macoda (momynauusiiap ypTacuaard TeHETHK XUIMa-XUJUTMKHUA
OaxoJiar).

bu3 Gunoxunma-XwIIMKHA (PakaT UKKWA TypJard SbHU TypJap XWIMa-XHLIUTH
Ba MOMYJISIUSHUHT T€HETUK MOJTUMOP(UIMUHU MOJIEKYISP-TEHETUK METOJJIap/iaH
doitnananub ypraHamus.

1.2. Typaap xuiama-xuwiauru. Kym0okJm TypJap.

Kyn xomnmapna ¢akar Mopdosioruk Me3oHjap €paamMujaa Typiap TapKUOWHU
ypranuim KuiuH €ku “0axcim, My>KMaj TypJjap HH aXpaThull XaTTO MMKOHCH3
[Bickford, 2006]. By xosma ajgbaTTa MOJIEKYJSAp T'€HETHK METOMJIAPHU KyJUIAIl
KEpak.

Kymbokmu (Myxmai) 1e0 HOMJIaHTaH Typiap, HKKU KU YHIaH OPTHK Typ OHp
Typ cudaTuaa TacBUpiaHrad (OUp HOMra 3ra) Ba SHI KaMUJa TallKd MOpP(}OIOTrUK
dapknap kysatwiaau [Bicford, 2007]. bupunuun, Oy Typiaap MoOJEKyJIsp-TeHETHUK
ycyJuiapjaH aH4a aBBaji JIunHel kinacudukanuscu KaOyia KUJIMHTaH aTaa Kamd
ATUJITaH.

Kymboxnmu Typnap, IIYHMHTJEK, YXIIam Typjap €KW STU3aK Typiiap Xam
nevinnanu. bupuHun Mapra "sruzak-Typiap’ atamacunu [Maitep, 1963] kuputras.
"KymOokn Typiapu" TepMUHM KelnmHYanuk naigo Oymmam [Henry, 1985], ammo
KYTIPOK TYFPUPOK €0 xucobnmanmau, O0ab3u wmyammudnap 'srusak-typiap'
aTamMacuHu (pakaT Ku3 Typyiap yuyH, KaWCUKH YMYMUN OWp IIOX/JTaH PUBOXJIAHTAH
TypJapra xoc 16 xucoonamigu. bupkanua, skyMOOKJIU TypJap XaKHKaTIaH XaM KU3
Typjapra Moc Kenaau, Oy XoJulapja CHHOHUM XHMCOOJall MYMKHH, aMMO KYTI
MyayutidIiap XxaMMacHHe ' kyMOOKIH Typiap' ne6 aTammoxaa [Knowlton, 1986].
bynnan Tamkapu, Oup Kanua wmyaudduap ‘“kymOokiIM  Typiap”  Ba
“riceBOOMYKMall TypJjap” TyUIyHUYajapura axparTraH. AHHUKJIAHTaH MOPQOJIOTHK
Oenrmnapra Kapa® axparuil OWIaH Oupra My>KMajl TypJap MOJIEKYJSp-T€HETHK
MeTojIap épaaMuaa axpartwiaan. by xonga Typaap “niceBIOKpUNTUK Typiaap Aeo
atanaau [Saez, 2003].

Cumnarpuk xymO0oKHM TypJap. CYHITH y4 VH HWUIMKIApAa MOJEKYJSp
TeHETHK yCyJutap EpaamMuaa MCeBAOKPUIITHK Ba )KyMOOKm TypiaapHunr conn JJTHK-
KeTMKiIap Taxjgun acocuma anukmanau [Carr, 2010]. by ycymmap II3P
(momuMepasa 3amKHPJIM peakius) acocuaa amMiui@Kamuds METOUIaph  Ba
PHUBOXJIAHUIIKA ~ XaMmJa  MyXUM  KyNaWTUpUII  yCyJUIApUIa  aCOCJIaHTaH
TEXHOJOTHAJIAp acoCHAa amaira owmupwiagd. bu3z Typ acocu xap J0UM




MOPQOJIOTUK Y3rapunuiap OuiaaH Oupra amac Ba Oy XoJjaTaa, TypIapHUHT XaKUKAN
COHM XaM MyXHMM caHaiagu, Oy ¢dakaT Mop(doJoruk Ky3aTHIIAp acocuja
u30XJIaHau. bupok, 0ab3aH TeHETHK ycysuiapiaH ¢GoiallaHuIll TacCBUPJIAHTAH
TypJAPHUHT COHUHU OLIKUPHUII YUYH dMAC OalIKU KaMaUTUPUIITU MYMKHH.

bup kaHua Typmap MyxuM MOPQOJOTUK XWIMa-XWJUIMKKA 3ra Ba 0ab3u
XoJuiapjia Kyl COHJIM CUCTeMaTHKiap Mopdoisioruk, panr ysrapuim [Knowlton,
1987]. I'eneTuk TaxjIMia OMp HeEYa TypJM TAaKCOHJAp KEHXKa Typjap Ba TypJap
opacua acoCCH3 TE€HETHK HW30JSIIMS HYKIWTHHH KypcaTaau, Oy 3ca 4YalfuTyBUd
oymumm mymkuH [Nygren, 2011]. bas3u cyT SMHU3yBUWIApHH YPTaHHII TapUXUAA
Oup KaHYa Typiap ajoxuaa OWp HedTa Typiapra aXpaTuirad Ba sHa TadTuin
KWINII HaTkKacujaa Oup Heda MOp(OJIOTHUK THIUIAD KEWHH OWp Typ SKaHIUTH
ky3arwirad [Linnaeus, 1746, 1758; Agassiz, 1862; Haeckel, 1879; Mayer, 1910;
Kramp, 1961]. By %&yMOOKJIu CHMITaTPUK Typiap OMOXWIMA-XUJUTMKHUA XUCOOUHH
OJIMIIAA MYXHUM, TIOMYJISIUs TY3WINMIIA Ba TUHAMUKACUHU YPraHWIl, ITYHUHTEK,
KamoaJiap HKOJOTUSICUHU VPTaHUII YUyH KyJla MyXUM DKaHJIUTUHU alTHUII JIO3UM
[De Leon, 2010]. Kymiab momysnsius nuHamukacu (aifHUKCa, IEHTH3) jKaMoaapu
XM SXIIU YpraHwiMarad Ba OyHu cababimapumad Oupu MyXMasl TypJlapd COHH
kymmuruaup [Eckert, 2003]. Bupok, TypimapHUHT MOpP(}OJIOTHK MabiyMOTIapu Ba
OMOJIOTUK MabyMOTIapu OUp KaH4ya caBoUlap TYFAUpPaaAH, Typjapu opacuaaru
reHeTUK Macodanap Ba KaWCHMKA Typ HYMJArd TEHETHK MOJUMOpU3MIa MOC
kenaau. TypHUHT OMOJIOTMK KOHIICTIIFSICH aJloXuaa Typ cudarwma TaHjam yIyH
acocuil Me30H Kypa Oup Typ JoWpacujga opraHumiap Oup-oupu OuiaH SpKUH Ba
Kynaluiga u3oisnusianMaran xojaa kymadumama [Mayr, 1970]. Cumnarpuk
KyMOOKJIM Typjiap opacuaa MOJCKYJISIP-TCHETHK XWJIMA-XUJUTAK OOpJIUTH yjap
¥pTacua YaTUIIHII HYKIUTH MypakKad TypJIapHUHT MaBXKyIJTUTH HCOOTHIMP.

AJuUTOonmaTpUK TypJjap Ba KOCMONOJMT TypJaap. [eorpadpuk axpanraxn
TypJap, reorpaguk H30JSIUUIAHTaH TYPJIApHU Y3ap0 YaTHUIITHUPUILI UMKOHU WUVK,
Oy nsca ajutonmaTpuK TYpJapHHU H30XJallira KaTbuid Janui Oyna onMaiaud. AWpum
Myarmudaap ajuIonaTpuk TypyxJjap ypTacuaa JUBEPreHIUSHUA Ha3opaT KUJIHINIA
3-5% HYKJICOTHIJIADHUHT AJIMAIIUINNHUIIN MYMKHUH 10 XucoOnanmu. Kymaummk
MyarmugaapHUHT GUKpUra Kypa sapo TeHOMUHMHT 5%rada kam €ku Ky (apk
KWIMIIM WKKA CUHOHHMM TYPJIADHUHT YATHUIIUIIUAA KaM XaTOJWUKHH KEITHPUO
quKapaau. AdpumM myaumQIapHuHT GUKpuda, Oy caBoJira kaBo0 TOMUIIAA TypiIu
TAaKCOH KHM3 TypJiapu opacujia Kynmahum Oyinya H30JILMSUIAHTaH TYypIapHUHT
JTUBEPTCHIMACH  HaTWXKacuawp. bupok, moaumopdu3M  mapakack TEHOM
napaxacuna HadakaT IOKOPH TaKCOHJIAp, OaJKM SKWUH TypJjap ypracuaa xam, Iy
TaKCOH Jlapakacujia xam y3rapaau. Kymaitumn 0Vitnua u30susuIaHuIl Ba MabJIyM
reHeTHK Macodasa >KOUIaIMIIA UITOHYWIN OOFIMKIIMK KaTTa TeHETHK Macoda 1ed
Oenrunanrad (Oy TypJlapHUHT Taijgo Oynuin BakTh) Oy 3ca yhap ypracujaaru
kynainim BakTuHu Oenrmnaiinn [Coyne, Orr, 1989, 1997; Sasa, Chippindale,
Johnson, 1998; Presgraves, 2002; Mendelson, 2003]. XaiiBoHnaapaa penpo yKTHB
tycuk Drosophila aBmoau Bakwitapu opacuaard CUMIATPUK TypJjap opacuia
JTUBEPTEHIMS Japa)XKacu KaMpOK aJJIONMATPUK Ba KYNMAWMHUIIAAH KEUUH KyNaluIIaH
OJIMHTU aJIOXWJIAJIAHMINTA HUCOATaH Te3pOoK coaup Oymamau (mymrTcu3 EKu CTEPUI
nyparavnapaa [Coyne, Orr, 1989, 1997; Howard, 1993; Butlin, 1995; Hostert,




1997] maiimo Oymamu. by Oemymmiuk THOpUI Typiap YypTacumard 3apapiiu
ANUCTATUK TabCUPJIAP U3UMII aCTa-CEKWH TYIUIAHWIIN HATHXKAcUJla PUBOKIIAHAIH,
Oy “Typmap xuwiaMma-xwuiura coatn” ne0 xam aramaau [Coyne, Orr, 1989, 1997;
Sasaet, 1998; Opp, Turelli, 2001].

JleHru3 ymypTKacuznapuaaH MoauxXeTyiap CHHPUHUHT reorpaduk TapKaauiiu
Ba TypJlap TapKuOu sXImM MHUcON OYiaau. XOo3UpPrud BakKTa MOJIMXETIAPHUHT
10000 man opTUK Typu MabiyM OYiIHO Typyx XamMma Koija TapKaJraH Ba yJap
JICHTU3 YKOCHUCTEMACHUHHHT MYXUM KOMIIOHCHTJIAPUJIAH XHMCOOJaHATU, yJIapHUHT
reorpad@uK TapKAIWIIKA JeApiad YypraHuiamarad. [lonuxeTiapHUHT KaTTarmHa
KHUCMH KOCMOIIOJIUT TypJiapAaup. AHbaHABH CUCTEMAaTHK EHAIIYBra acocaH Oup
Typ Mopdomoruk xuxatnaH G(apK KAIMaWIuraH TypJiapiaH XOCHWJI OYimamuw.
Xo3upru 3aMoHAa TMOJUXETIAPHUHT Ouoreorpadwusicura IOUp WIMHH HIIIAp
Kymaiind6  Oopmokga. XO3UprH  KyHAa  “KEHr  TapKairan’  KYOTYKIU
YyBaJYaHTJIAPHUHT TYypJApuHU acocjalijga KIACCHUK TaKCOHOMHS yCyliapu
KOCMOITIOJIMTU3M XOJMCACHHM acocliamra erapiu O0ynmait konnu. Kynm xomnmapaa
IOKOpHIa aWTWITAHUJEK, PENPOAYKTUB allOXUJAJaHUIITa KaTbUMl Jamusuiap
TONUJIMAIN, aMMO, KEHT KAMpOBIM TaxXJWUlap IIYHH KYpcaTMOKIA-KH XaMm
IreHETUK, XaM Mopdomoruk ¢apkiap OusiaH Oupra TYpJIapHUHT SKOJOTHK
dapxiiapu maBxya. Macanan, Owenia fusiformis Delle Chiaje, 1844 (Oweniidae),
Sternaspis scutata Ranzani, 1817 (Sternaspidac) Ba Scoloplos armiger (Muller,
1776) (Orbiniidae) Typmapm Xxamma OKeaHJapja, Xap XWJ YyKypJHUKJIapjaa Ba
aMayila TYpJaud XWI XapopaTrjapja ydpalld aHUKJIaHTaH. AMMO, OXHUPTH
MabiayMoTiapra acocan Q. fusiformis kommuiekc Ttypiap ne0 TONMMIMOKIA.
XO03Upru KyHAard TYJIAKOHIW TaakukoTiaapaan RAPD ycynu €pmamuna aHuk
HYKJICOTHJIAp  KETMa-KeTJIUTH  COJUIITUpWIMAradH. YHUHT  Epaamuja
anuknanuimaa Neopetitia (Petitia) amphophthalma Siewing, 1956 (Syllidae)
yJap KocMomoyuT TypJap smac 6anku Ctenodrilus serratus (Schmidt, 1857) Hunr
anoxuja aM(puaHJIAHTUK TapKajiraH KOMIUIEKC Typiap Bakwiuaup. KelnHuammk
SAIpO Ba MUTOXOHJIpHUs MapkepiapiaH doigananud TaaKUKOTIap oiub Oopwii
iynra xyiwrou. S.armiger (Orbiniidae) typu B. Bnetinopn [Bleidorn, 2006]
XaMMyauHGIUTHAa YpraHwiran KoCcMOmoiuT Typaup. FOxopuma aituO
YTUITaHUIEK, Oy TYpJIAPHUHT BaKWJUIApW XaMmma >KOWjapna, XaM JIMTOpajb, XaM
CYBHUHT 4yKyp Kucmiapuaa yupaiau. lllumonuit my3 okeanu xyayauaa Oy Typ
MOJIMXETIAPHUHT KEHT TapKajraH Typu XucoOyiaHaau. S1po Ba MUTOXOHIPHUSIIH
Mapkepiap épaamMuaa oJu0 OopuiaraH TaJKUKOTIapJaH MabayMKu S.armiger
KOCMOTIOJIUT Typ XMCOOJIaHMalI1, Y3 KOMIUIEKC Typ caHanaau. THHY OKeaHHuJaa
sca MKKHTa S.armiger Typjapu Ba HKKH EKM yd Typud ATIaHTHKA OKCaHH[a
aHUKJIaHran. SHa Oup ¢EpkuH wmucos, HHUTrpeHHUHT MOJEKYJsApP-TeHETUK
TaIKUKOTIapu xucoOmanaau. llupkymOopeanb Ba TpaHCapKTHKa Typjap Ba
YIapHUHT MOP(ONOrHK (apKIapy KarTa KU3UKUII YHFOTamd. YIraH acpHHHT
OommaHuIM Ba ypTajapuaa Oup KaHYa HUHATEPWIWIAp Typiapu (IEHTHU3
IONITy371apy  Ba JIGHTU3 TUIPATUKOHJIApW) Mopdomoruk Oenrunapura acocaH
TpaHCApPKTHKA Ba MUPKyMOOpah TAPKAJIUIIN XaKH/1a UMUK HIILJIAP YOIl STUJITaH.

Kelinaganuk adpuM acocwil TaKCOHJIAp KApHHAONI-TYypJIap XHCOOJIaHTaH.
Komrieke nmenru3 ronay3mapuHuHT Leptasteria aBioam apkThka Ba CyOapKTHKa




TypJlap YpraHwIdIM HaTvkacuaa y3ura Apktuka Ba llIumonnii ATnaHTUKaHUHT
mapkazuii Kanudopuusgan to Ansckaraya Oyiaran xyayana tapkairad 60 TypHH
OMPUKTUPHUIIN MABIYM OYIau. AJsiICKa XyyJIuJlard KOMILUIEKC TypJiap AacTiaOKu
YpUHHUILIApJA JEHTU3 IOJAY3JIApUHMHT  ajljla3uM  Bapuanusicu cudaruaa
YypraHnuiiral, XO3UpPrd BaKTJa 3ca KEHI KAMpPOBIU TaJKUKOTIap, ApPKTHKa Ba
AHTapTUKAaHUHT KYIJIa0d HyKTajapujaH TEKIIUPULUIAp YYyH TYIUJIAHTaH
MaTtepuasuiap Kyl COHJIM FeHJIap aHUKJIaHTaH.

Mounekynsip MeTtomyiap ymoy TypyXJIapHU aXpaTull Yy4yH acocuii ManOa
oymm6 xm3mar xkwiau. Iy xabm wmumap kymiaabd onud OGopuiMorna. JKyMOoKim
TypJApHUHT KOMIUIEKCUHU TAJKUK KWJIHUII KyJa KUHUH. AMMO, Oy kabu umuiap
Vypranunamaran OHWOXMIMAa-XWUIMKHM TaJKUK KWIHIIAA KaTTa axaMusTra oira
OMOXWIMA-XWJUIMKHU TagKUK KWJIUIIAAa MY>KMal Typiaap €EKd Typ HUMJArd
MOJMMOP(PUIMHH YPTAHHUII )KyJ]a MyXUM CaHaJaIH.

KymoOokau naiino 6yaumu. Monekysp-rTeHeTUK MabJIyMOTiaap KyMOOKJIU
(My)xMan) TypJlapHH 4YYyKyp CyBIapJard MOJUIIOCKajJapJaH TO YydyyK CyB
OanuMkiIapuraya Ba TPOIMUK Kamajlakjiap/laH TO apKTUKa YCUMJIMKIapurada
ajoxuja TypJlapHU TypyxJiapra axpaTuilia reHeTHK qudQepeHiuanus Kuaumaa
MOP(OJIOTHK Ba reorpa@uk MabIyMOTIAPHU TYJIAUPHUIIIA, YKOJIOTUK EKU XYITKHUMA
dapkiapaun  Tynaupumga Myxum  caHaimaHagu.  ISI Web  of  Science
(http://scientific.thomson. com/products/wos/) Ba Zoological Record Plus
(http://www.csa.com/factsheets/zooclust-set-c.php) Oazanapuuaru
MabJIyMOTJIADHU YpraHuIl HaTwXKacuga ‘“KymMOOKIM Typiap” Ba ‘Arusak
typaap’ra goup oxupru 50 uwnnga 3500 maH opTUK Makojanap mMapxyd. bynnaii
KaTTa SAIMIMPUH TEHETHK XWJIMa-XWUIMK JKyMOOKIH TypJiap COHHM OuWjaH sIail
MYXHUT ypTacuja OOFIMKIUK OOp MYKIUIM XakKuaa caBoJI TyFHJIMIIATA cabad
oymanu. XKymOOKIu TypJsiapra OarulIaHTaH MaKOJIAJIAPHU CaHACaK KYMUYUIIUK
TaIKUKOT unuiap y €ku Oy TypyX XxaiBowmap Oumnan Oornuk. Kam conmm
MakoJiajap OKCaKk YCUMITMKIIAp Ba MUKPOOPTHU3MIIAPHUHT KyYMOOKJIM TypJiapura
Oarumanrad. Ilyngan kenu0 4dYMKKaH Xojja OJUMIApPHUHT y &ku Oy
TYPYXJIADHUHT SKYMOOKJM TYpJapuHU YpraHWIIMd HaTwKacuaa SKAWI Oup
XyJocara KeJiMiy KuinH. Kynmuuimk nmammasapHUHT KOCMOIIOJIUT TypJiapy TypJiv
XWJI KOHTHHEHTIapAa Tapkairan (KyMmMOOKJIM Typiap COHM HHCOATaH KaMpoK),
aMMO, KYIUWJIWK MOJUTIOCKajmap OwiaH IMIyFyJUIaHYBYM  MyTaxaccHcCiap
(xaBackopiap YMpONIN YUFAHOKJIAPUHU TEpHUIIaan) GUKpHUYa MOJUTIOCKAJAPHUHT
TapKaauiyu MoOpQOJOTHK XWiIMa XWUIMKKa OOFnuK (“mapdanaHran’ TypJiap).
Tponuk Ba ynuk XyayaiapiaH aHUKJIAHTaH KyMOOKJIM TypJIapHM COHU CaHaIllia
Oup KaHya MyaMMOJAapHU KeNTHUpHUO dukapaad. MabayMKH WUKKH, Y9 EPUTHITAH
TypJap TPONUK MHUHTaKajapJaH TOMWITaH, aMMO >KYMOOKJIHM TypJapHHUHT SIPMHU
VIuK XyayajgapiaH aHUKJIaHTaH. by aca >XyMOOKJM TypJIapHUHT Taiao OYiuii
KOHYHUSITUHU EPUTHIIA YIUK XyAyIJapAaHd TOMWITaH TypJiap KYIMUUIUK
TaAKAKOTYUIAp TOMOHH/IAH aHUKIAaHTaHuru ounan u3oxaanaau [Carroll, 2004].

KymOokmu TypiapHUHT Taigo OYnumm OWpuHYM HaBOAaTAa OPraHU3MHHU
aHuKamaa Mmopdonaoruk oenaruinapura acociaanaau. KOkopuaa TabKuaIaHTaHUEK
TypJap XWIMa-XWUIUTH Xap AOUM XaM MOpP(QOJIOTHK Yy3rapuuuiap OuiaH Oupra
oynamau [Templeton, 1981].
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1.3. Typ nuugarv reHeTUK NOJUMOPPU3M.

Typ wumparn Ba mOONyIAUMSUIAD WYUAArA MOIUMOPGU3M  Kyda Kyn
CaBOJUIApHU KeNTHpUO uuKapamu. TaOuuil nomyisuusuiapJard TeHeTHK XuiMa-
XWUIMKHA CaKJIAHUIIMHUHT KaHaal mexaHusmu MaBxkya? [lonmynmsauus wuuparu
NoJIMMOPGU3MIIMK Japakac yYHUHT COHM OwiaH OOFMMK-MU? ['eéHeTHK Xuima-
XWUIMKHA TacT Japa)acd KAaHYaJuK y3rapyBuyaH IIApOUTAA MOCIAIIMIIN
MMKOHUSATUHU KamMaitupanu? By caBosiiap 3aMOHaBUM MOMYJISIIUOH T€HETUKAHUHT
PUBOIIAHUININTA TYPTKH OV Ba SBOJIIOIMOH I'eHETHKA Ba KHECHI TeHOMUKAHIHT
MOJIEKYJISIP-3BOTIOLUUS-HOJI-TUTIOTE3aCUHUHT HEUTpan Ha3apUsICUHU
pPUBOXJIAHWIIN MMKOHWHU Oepau [Kimura, 1968; Kreitman, 1996; Fay, 2003]. by
CaBOJIHMHT TYITyHHWII y4yH OyHmadH 50 WWJI ONIUHTH aJJIO3UM TaJKUKOTIapuia
y3rapunniap 103 6epau [Crow, 2008; Lewontin, 1974].

XO03Upru BakTAa CEBEHUPJIAI TEXHOJOTUSACUHUHT PEBOJIOLMAICU HATHXXKAcuaa
Oy xabu caBoJuIapra TErHIILIM MabIyMOTIaApHU CUCTEMAAIll UIIapy KUIMHMOK/IA.
Mynaait Kuaub, Typau 3yKapuoT TaKCOHJIAPU BAaKWIIAPHUHT HYKJICOTUJIAPUHUHT
y3rapyBUaHJIUTHHH y4Ta JOKYCUHH Kuécnamn opakanu il KwmHau [Leffler, 2012].
bynna Takkocnam yuyH ¢akar y3rapraH CMHOHUM CalTiapuaad (oiiiagaHuIIu.
[yHu aifTuin Kepak-Ku, y3rapraH CMHOHUM calTiiap HeWTpan OYIMaciuru xam
MyMKUH, y3rapran cuHoHumiiap PHK crabunurura Ba crutaiicuHrra Tabcupu Kadu
MabayMmoTiaap Maexyn [Chamary, 2006].

2003 #umu Hebert [Hebert, 2003a,b] y3 makomacHHH 3BJIOH KWJIIW, YHIA
JHK-mtpuxkognu acocnaiigin Ba Oy JAacCTypHM PUBOXIAHTUPHUIIHU TaKIA()
sTanu. byHraua mosekyasp-QpuiIoreHeTUK TaJAKUKOTIapura Oaruuuiaral KynruHa
MakoJjajgap 2bJIOH KUJIMHTaH Ba OUTTa Ba IIy T€HETUK MapkepaaH doigananuo,
XalBOHJIAPHU SIKUH TYpJIapUHU TaKKOCAIl OPKaJIU ArOHA TU3UM SPATHUIIL D]IU.

TpPHUXOCTPOHTWJINI HEMATOAAJIAPUHHUHT MOJUMOP(PU3M THNOTE3ACH.

Trichostrongyloidea Cram, 1927 karra ownacu — Nematoda cMiHQUHUHT KEHT
TapKajraH TaKCOHJIApU OWpHU XuCOOJIaHaJW. YHUHT BaKWJUIApWU KEHT TOMpajiaru
XYKallMHIapAa MapasuTIMK KWiuO, AYHEHMHT Aesapivd Oapua Mamiiakatiapuja
Kaia kuiuHrad. by kaTra ownanu Hupuk Bakuiau Trichostrongylidae Leiper, 1912
owsacu OynuO, yIapHUHT WYHA TypJiap TapKuOW Ba TapKaJIMII KEHTIUTH Oyhnya
oupunumnapnan  Oupu  Ostertagiinae Lopez-Neyra, 1947 kemka aBioau
XUCcOoOJIaHa M.

Ostertagiinae Lopez-Neyra, 1947 xena owiacura MaHcyO O0ab3u Oup
TypJIApHUHT dpKaK 30TJapu (KYm XojaTiap/a MKKUTa) MOPGOJIOTHK IIaKiiapura
kypa ¥y3apo Qapxianuiira sraauru TaxmMuH KuiauHaau (Drozdz, 1995). by
TUIIOTEe3ara acoc OyJraH xoJiaT — 0ab3M dPKAK 30Tiap OOIIKa Typra MaHCyO 3pKak
30Tiapu Ownan Oupra ydpatum Ky3aTtwiad. JKydrauknaru Oy mopdanapaan
(maxmmap) Oupu JOMHHAHT XojaTaa OYynubd, WHIMBHIJIAPH MUKIOpHUra Kypa
JOMHUHAHT XojaTmaa Oymamu (Makop), MKKMHUYMCH 5Ca KaM, SbHA MHHOp Je0
aTanaad. Maxop Ba MUHOP MopduiapzaH uOopart 3pKak WHANBUIAPHN aHbaHABUI
Tap3ga TacHUGIAMIA YJIapHUHT CIUKYJacd Ba J>KHUHCHH KOHYCCHMOH COXacu
Oyinya papkiaHuILIapra Kypa, Typiu XUil aBloAjapra KUpHUIIYd aHUKIaHaIH.

Hactma0, Ostertagiinae kemka omnacuga Ostertagia, Orloffia, Teladorsagia,




Marshallagia Ba Spiculopteragia aBnorapuHuHT MOp(aapiHU aHUKJIAIT OPKAIH
YH TYpTTa moaumMopd Typiapra axpatuiran sau (Drozdz, 1974). Ynapaaun Gemra
aBinogu Maxop (opmanapra (Ostertagia, Orloffia, Marshallagia, Teladorsagia,
Spiculopteragia) Ba Typra aBiaoau sca muHOp Typiapra (Skjabinagia Kassimov,
1942; Grosspiculagia; Rinadia; Apteragia Jansen, 1958) axxparmnmu. Keiinngamuk
Oy pyixar VH Tykku3Tara kenrawrtupuiagu (Drozdz, 1995). Illymmait KuauO,
KyBYyLIIIoXJuiaap cyimnub kypunranmga Skjabinagia “rypmapu” momm Ostertagia
aBIOMM MAaXOp Typiapd OWIaH OMprajdvkga YUpalUIMTH KAy ST, Y3
HaBOatuaa Rinadia Ba Apteragia aBmomu “Typiapu” XaM COHHM JKHXATIAH KyII
yapoBun Spiculopteragia amoau Typiapu Omnan, Grosspiculagia “rypmapu” sca
Marshallagia aBnogu Typnapu Ownan yupanu. byrna xap kaiicu )y(QTiauk Mabiiym
Typ Oenruiapu OuiaH YXimanan, JeKuH aBioj Oeiruiapu ounan ¢apk Kuiaaad. Xap
Oup momyysusAga Makop Ba MUHOpP (pOpMajlapHUHI XHCCallap, OJaTaaruya, Xap
KalcH Ky (QTINK ydyH y3rapMmaii Kosaau. VIHFuIran MabayMoT/Iap acoCHIA IyHail
rUnoTe3ara KeJull MYMKHH-KH, Oy XKy(pTiukiap OUTTa TYpHHHT TOJUMOpPGH
dopmanapaup, Kaicuku MOP(OJOTHK KUXATHaH (apKIaHaIu Ba IIYHUHT yYyH
TypJu aBiojiapra xoinamtupuirad (Drozdz, 1995).

1.4. buoxnjaMa-XuJIHKHA YPraHUIAa MOJIEKYJISAP-TeHeTUK YCYJAPHUHT
KYJ/UIAHWIMII TAPUXH.

buoxuma-xuiuk Ba cucteMatukanu ypranumpa 1960-1970 uwnnmapaa
Ano3uM TexHoJiorusich (M30(pepMEHT) aHaIM3U MIIOHYIM KOWHU srajiagu. by
n3oepMentnap mnomUMOpU3MHU ovmwIMIIM OunaH Oofnuk. Dochomunupiap
TapkuOu Oyiinya Xxam Tajaidl HuuIap aMmaira OMMPUIIIN.

[Tapa3uT HEemMaTOgANap TYPUHUHT MOIMYJISALIUOH CTPYKTYPAaCHHU aHUKJIAII YUyH
OupuHYM HaBOaTHa Typiau (pepmeHTIap, OKCUIUIap JIEKTPOPOope3n METOJIapUHU
KyJjamra acocjiaHrad. byHaa KpUNTUK TypjlapHM aHMKIALAAa 3JIeKTopodopes
XapakTuaa OKwIiap u3opopManapHu OVIMHUII YCYTUIUD.

By metomap kyn MexHaT Tajnad KUJTyBUM Ba aHUKJIAHAAUTaH (pepMEHTIAPHUHT
eTapiiv Jaapaxaaa TypryH (ctabwin) OYnmaciuru OOMC XaMuIlla XaM HIIOHYWIN dMac
sau. llyHra KapamacnaH, MyxUM HaTwXKajap OJMHraH. MyXum umnuiap rypyxura
utamsuik  npod. JLIIapkMHUHT  TaAKUKOTIAPUHM KUPUTHUIN 3apyp. YHUHT
pax0apiaurujga JE€HrM3 XaWBOHJIAPUHUHI Tapa3uT  acKapuaajapu  acocui
(epMEHTIIApUHUHT Y3rapyBUaHIMK CIEKTpiapu TaAKuK KuiuHau. KymmanaH,
Pseudoterranova decipiens HemaTojgacu MOMYJSIUOH CTPYKTYPACUHH YpPraHHUII
yuyH 16 Ta SH3UM JIOKyCH, Iy >XyMJajaH Oup HeuTa MajaTAeruaporeHasa,
scTepazaiap Ba Oomka ¢epmentinap unutatwiad (Paggi et al., 1991). By
(epMEHTIIApHUHT CHEKTpJapuiard aHuK (gapkiap ymoOy HEeMAaTOJaHUHT IIUMOJIUN
aTJIAHTHKA TOMYJALMACH Yy4Ta TEHETHMK MYCTaKwi TypiapJaH HOOpaTIMIMHU
kypcatau (A, B, C). ®akar 6up mapra ayparail maauBug — A Ba B makmmapu
YAaTUIIMIIMHUAT ~ XOCWJIM  aHWKjdaHau. [lampku  Ba  XammyamuiudIapuHUHT
Kypcartummya, xap Oup yuranuk makn (¢popma)iaap derapacuja T€HETHK XuiMa-
XWUIMKHUHT JapaxacHu >XKyna kam 0ynuo, ymoOy dopmanap ypracuia 3ca aHua
Karta (xap Oup rypyx wuupaard ¢apkiaH HKKU Japaxana kym). Ymoy yu
TYPYXUHHUHT @XpaIuil AaBpu 2-4 MUJUTMOH WHIIHU Tamkui 31agu. GepMeHTaapHu




TaJAKUK 3TUII HaTWKacUAaruHa ymoy yd rypyx ypracuaaru mopdonoruk dapkiap,
IIYHUHT YYyH yJIApHUHT reorpaduk TapKajaull Xycycustiapu anukianaud. [lyHu
XaM TabKUJIall 3apypku, Oy hopmanapHUHT Xap Oupura y3ura xoc XyxaluHiapu
MaBXY/I.

Xynnu myHnaid uwnuiap Ostertagiinae KeH)ka OWJIaCM  HEMAaTOJIapUHUHT
TaKCOHOMHUK XOJaTu Oyimua kyn wuznanummap oxubd Oopwirad. Kymmanas,
Teladorsagia (=Ostertagia) aBmogunu yura, T. circumcincta, T. davtiani Ba T.
trifurcata typnapu crarycu Oopacuaa HOAHUKIUKIAp MaBxynl 314. KelnHuammk,
Oy TypiapHU ajJIO3UM aHAIM3H acocuaa KYypuoO 4ukuO, ynap OuTTa TYpHUHT TypiH
Mopdanapu aeran xynocara kenumran (Andrews & Beveridge, 1990).

SAuarm  ycnybnapman  doipananum, xycycan [I3P, momumopd Typmap
Oopacupgarn MyaMMOJIApHHM CUHWINJA Ba SHTM MAabIyMOTJIApHHW OJUIIIA HMKOH
spatau. bynaait amanra ommpwirad Taakukotiaapaa Ostertagia gruehneri Skrjabin,
1929 Ba O. arctica Mizkewitsch, 1929 rtypmapuaunar ITS-1  wukwu
TpaHCKpUNIUsIaHyBuH crieiicep) Ba ITS-2 coxanapu Oyitnda HyKJI€OTHJIap KeTMa-
KETJIUTH COJIMIITUPMA Tap3/a YpraHwirauja, sKKoJ Tap3aard (GpapkiaHuiiap Kau
KWJIMHMaran Oynub, Oy XoJjaT yJapHUHT OWTTa Typra MaHCyO SKaHJIUTUIAH
nanonat 6epamau (Dallas et al., 2000). bynnaii amanra omupwirad TaaKAKoTIapa
Teladorsagia circumcincta (Stadelman, 1894), T. trifurcata (Ransom, 1907) Ba T.
davtiani (Andreeva et Satubaldin, 1954) typnapunu pubocoma JIHKcu Tapkubuma
ITS-2 coxacu (MYKH TPAHCKPUNIUSAIAHYBYHM CIIEHCEp) COJIMIITHPMA Tap3fa
Vpra"wirania siKKoJa tap3aard ¢hapkJIaHuIIiap Kaig KuauHMaran 0ynuo, Oy xomnat
yJIapHUHT OUTTa Typra MaHCyO SKaHJWTHIaH AanojaT Oepaau (Stevenson et al.,
1996, AMupos Ba 6o1K., 2014).

1.5. JHK-mrpuxkoajiani.

Acimuna auMa Takaud KunuHraH >au? doinananmnaaurad HamyHagan JIHK
axpaTuiiaa, OMpUHYM HaBOATAa TAaKCOHOMHUK TapKHOM IIy cOXaJard SKCHEpT
TOMOHJAH Xap TOMOHJaMa AaHWKJIAHTaH Ba Baydep HaAMyHaHMHI CakKJIaHTaH
Oynumm kepak. Arapja, HaMyHa *yJa KMYUK Oyiica Ba yHAaH OUPOp KUCMHUJIaH
JHK axxpatuniau umMkonu O0ynMaca, yHaa anuk ¢otorpadusicu OVaumm mapT (e-
Bayuep). ['enbank (GenBank) 0azacumaru mMabiyMOTJIIADHHHT aHUK 3MACIUTH Ba
MyaMMoOJiapAard  xaTojap  ajakadoH WiIMuUKA  agabuérmapma  Myxokama
kunuaMokaa.  C¥y3,  cekBeHWpJaml  XaTrocuja, HaMyHajgard  TypJapHU
TAaKCOHOMMSCHUHH  aHUKJAMAa OenmapBONMK (3TUKETIAPHHM  YaJKAIITHPHIIL,
MaTepuaJHu eTapiuya TEeKIIUPMAciIuK) €Ku oObeKTHUB cababnap TabcUpHia,
BapuaOeNIbINK XoJUIapja Ba EMOH axpalyB4YH TypJiap Xxycycuaa O6opamu [Tautz,
2002; Harris, 2003; Vilgalys, 2003]. Macanan, aiipuM rypyx Ky3UKOPHUHJIAPHHHT
HOTYFpH aHMKIaHuIId, TO 20 % Tamkun Kuauimu myMkud [Bridge, 2003; Nilsson,
2006]. HamyHajgapHUHT HUFMII TH3MMHIA aHUK MabIIyMOTIap Y4YyH aloXuiaa
axamMuaT Oepwnaau (MAFUIT SKOWHM, aAHUK KOOpJWHATAIapW, MWUFYBUMHUHT
damunuscu). Mnrapm mabmymoTinap Oaszacupa OyHmadt Qukprap Myxokama
KWIMHTaH, JEKUH X03Upaa OyHmal MabiaymoTiap anbarra Oynmumum mapt. bapua
OopraHu3Mjap y4yH XOC OYyJIraH MapKep TaHJall UACSCH MaBXyn d1a4. Mwucon
y4yH, XalapoTiap cucreMarukacura Oarunmianran o63opma [Caterino, 2000],




Myaumdaap MapKepJIapHU CTaHIAPTHU3ANUS KUAJIUIT MYXUMIUTHHU MyXOKama
KWINILIIY, WyHAal KWIKO, TYpau TaIKUKOTUYWIAD, TypJu MapKepJapHHU anoxuia
rypyxjiapu Oyiimya sXmM camMapacMHu XucoOra ojguiap (acocaH KyHu
TaKCOHOMMK Japaxajaru rypyxjap y4yH), HaTwkajaa Ku€clall Ba yMyMJjalTupa
OJIMaJINIIap.

Tannanaguran STHOHA TeH KyWuaaru xoccajapra sra OVIMIIM Kepak: y
HUcOaTaH KUCKa (DparMeHTIN coxXa OVIMIIM Kepak, eTapiuya Bapuabenb OViuo,
SKAH KApUHIOIUINK TypJapHU aXpaTHIIH, OyHUHT Y4yH Oy ¢parMeHT y3ujaH €H
TOMOHJIap/Ia KOHCEPBATUB COXa OYnHIM Kepak (eTapjaudya KOHCEPBATHB OVIIHIIH,
YyHKA KEHT Yy3ura Xoc mpaiimepnap OwinaH aMmrutiduKanus KWIMHHUIIA KEepak).
CexBeHHMpJIANl CHTWI Ba ap30H OYIWINUIMTA YYyH HHCOATaH KUYHMK pa3Mepaaru
dparmentiap (700-800 »x.H atpodumarn) OYIUIUIMIH KepakK. TeKUCIaIIHU O IHiA
OYIUILINTH YYyH YyHAA OYNIMHHMII (WHIENIeH) TapkuOM KaMm OYJIMIIM Kepak.
Cranmapt reH cudaruaa S GparMeHTH, OKCUI MUTOXOHAPHUSICUHUHT ITUTOXPOM-
okcumasza kojioBun 1 cyooupmuru (CO1 €xu COX1) TaHnaHau, KaCH-KU WIITapu
Typyap ypTacuaard yrapyBuaHJIMK JapakacuHU sAXiu kypcarran [Moore, 1995].
COl1 renu TaAKUK KUJIWHTAH MUTOXOHJPHAJI F'€HOMJIAPHUHT XaMMAacHJla UIITUPOK
staau, y 1540 HyKJI€OTHUIApHU ¥3 MuUMra oJaiau, KUECUN TaJIKUKOTIap Y4yH
oJlaTla YHUHT Bapuabenb KUcMH SKUH 650 x.H. dolganaHwiaad. YHUHT
aMIUTUUKAIUMACH YIyH CTaHmapT naimepnapu spatwiau [Folmer, 1994; Zhang,
Hewitt, 1997].

SAnpo renmapura HECOaTaH MUTOXOHAPHAN TeHIAp OWIIAH WIUIAII aHYaruHa
KyJail. by reHnapHu eHruiaruHa amIuMUKanus KWJIWHAIW (aifHuKca Oy3uiraH
Marepuamiap), xap Oup xyxaipaga 100-10000 wmuTOXOHIpHilIap OoOp.
MuToxoHIpraal TeHOMHUHT MOJUMOPGHU3M Japakacu sSApO T€HOMHUTa HUcOaTaH
aHuya okopu (5-10 mapra), untponnap cakiamaiau. 2000 Hwuiapaan Ooniad
MUTOXOHJIpHAJ IreH OWJlaH TypJapHUHT aHUKJIAIl Ba aXKPATUIIHU UCOOTIIAIITA OUJT
KYNIT'MHA UIUIap YOIl STWIIH. ACOCHUICH TaJKUKOTUWIIAP YUYH KYJIAWINTH, JICKUH
MapKepHUHT etapiu napaxana cuarmwmruaup. lllyaunar yayn-ku CO1 reHHUHT
dbparmenTinapu (dakaTruHa TypJapHH aHUKIania (XaBoHsapaa) Qoiimananuii
MyMKHH, Oy Oopajia kymiad uiiap 0akapuiau.

XalBOHJIApHUHT Typiiu TypyxJjapura manHcyd 13000 ommwmk >xydTiaukmaru
typnapuaa CO1 renu ¢pparmentiapu Ownan Takocnanran [Hebert, 2003a] 6y1u0,
TYypau XWJI Typ opraHu3muapu 2% kKampok (apk Kuiaaw, OUTTa Typ OpraHU3M
yuyH 3ca 1% ommaiinu [Hebert, 2003b]. Taakuk KunuHaETraH XallBOHIAPHUHT Oy
KeTMa-KeTJIMKHUHI WYKA Ba Typiap ypracuaard QapKiaHuin (JIUBepraHius)
napaxacu 5-20 maprara dapk kuiau. Kynruna tagkukor unuapgaa CO1 rennapu
dparmeHTiiapu OuilaH TYFpu uAeHTU(UKAUUS KWiIMHraH rypyxjiapu 96-100%
TAITKAT KAJITH.

Xebept Ba yHuHr xammmyanudaapu 2004 iimnga CO1 renu dbparmeHTIapu
acocuna JIHK-mTpuxxogHuHr camMapacuHd HMCOOT KWiIWIN Oyinda 4T1a WII YOIl
STHIIAN. YJap TypJd TypyxX XaWBomiapaa OaxkapuiraH, kamamakmapaa (Hebert,
2004a], kyuutapma [Hebert, 2004b], yprumuaknapna [Barrett, Hebert, 2004] Ba
oéxknymnmnapaa [Hogg, Hebert, 2004]. Myammmdaap y3IapuHUHT MabIyMOTIapH
Ba xamaa TeHOaHk ©Oa3zacu MabaymoTinapuman Govgananuman. Onpatna,




KumypanuHT MKKUTIapaMeTpian MOAyIuaara Macodarapau xucodra ojiraH XoJiaa
KeTMa-KeTIUKHUHT (papkuau Tonumau [He#, Kumypa, 2004] Ba uuku Ba Typ
Yypracugarn BapuaOCITMKHM TaKKoclHanman. A¥WpuM XojaTiapia caMapaiu
TAaKCOHOMHUK HUACHTHU(UKAIWS KWIMHTaHJIapura 0abpxo Oepwiau, OyHUHT Y4yH
Yypranwiran OWTTa TYpPHUHT KETMa-KEeTIUKIAPHU OJHMH]U, NMapaxT KWJIMHIU (SKUH
KYIIHWIAp YCYyJW), KeWWH HapOaT OujaH OOIIKa WHAWBUJAPHUHT KeTMa-
KEeTIUKIApH KYIUIIH Ba Oy Typiap KiacTep KUIUHAN Ba TCKITUPUIIIH.

2004 #iunu umonuit AMEpUKaHUHT KylUIapu Oyinua Ul 3bJIOH KWJIMHAN
[Hebert, 2004b], Oynmga wmiarapu MopdhoJIOrMK aHUKIaHraH, ypHatwiran JIHK-
MTPUXKOA €paaMuaa TypJjap ypTacuaaru TeruIuIMInK Tekmmpud kypriau. CO1-
KeTMa-KeT/Iury Oyimda Typiap ypracumarud (apk, W4ku Typiapra Kaparasga 19-
24 wmapra kyn (rermmumm 7,05-7,93%, xapama-kapmm 0,27-0,43%) skannuru
AHUKJIAHJIM Ba MabJIyMOTapra 6abxo Oepuiam.

Kanana Aprtukacumgan oéxaymmwiapauar —(Collembola typxkymm) 13
aBnoaura Mancyo 19 typu ypranwinu (xap Oup Bakununan 1-3tagan). butra
aBjojAra MaHcy0 Oynran typiap ypracunaru dapkiap 8-19 % rtamkun >Tau-Ku,
Oy xoJy1a OUTTa TYPHUHT UIUBHUAJIAPU YpTacuaaru gapkiap sca kynuada 1 % xam
Oynnu. By uinga ydpaTuiraH HKKUTacuaard (GhapkiaHuI (TUBEPreHIUS) UCTUCHO
tapukacuaa (5 u 13%), myamnudnap OyHra Oup-Oupura yximaraH ‘Sruzak’
TypJIApHUHT XaJIM aHUKJIAHMAaraH Jaiuiau Aed Xxucoonaaunap.

Hatmxana XeOepTHu “MITPUXKOAHUHT oTacu” ne0 arail Oouumaguiap
[Marshall, 2005] Ba yum xammyamnudaapu my xyiaocara kemwmmau, JJHK-ITK
Xanu TaBcuu OepuiaMaraH Typjap Ba SHTH TYpJIApHH UACHTU(DHUKAIIAS KWITHII
ApOKIUANp, Oy Tynurnda ucoot KmmHau. bynna CO1- dparmentn 6yiinua WUKH
Ba Typnap ypracuaaru dapk 10 maprarada dapk kuaumm (10XSST - species-
screening threshold) rakmud stunau €ku Typiap KkeTMa-KeTiIuru ypracuuaru Gpapk
taxMuHaH 2-3 %, Typiapuu anukiam uerapacuaup [Hebert, 2004b]. Mkkunuu
Kputepuil ¥3apo (perunpokHoil) MOHOGUI OYIHII, *XymiaJdaH KeTMa-KeTJIMKHU
YPHUHU TYIIUPUO OYIMaCIUKIUD.

1.6. MoJiekyJasip TaXJIuJjIap y4yH (oii1ajlaHHJIaAUuraH reHeTHuK
MapkepJiap, iipo reHjJaapu.

HOxopuna aivitwiran Qukpmapaan kenuO YWKraH XoJaAa MabiayM OVIIHKH,
TaJKUKOTUYMJIAPHUHT XaMMa Tajiabiapra >kaBoO OepaJuraH siroHa MapkKep TaHJIalll
MYMKUH 5Mac. TypiapHu TYFpU aHUKIAIl Ba aXpaTull, Typ HWYUJArd Ba
MOMYJISANUSIIAp  WYujard  noauMopdusM  JapakacMHM — aHUWKJIAIl  Xamja
buUIOTeHETHK AapaxTiap TYy3WIll Y4yH Oup Hedya MapkepiapjaaH ¢oijganaHraHn
X0JIJIa amajira Omupwiad. MHCOJ ydyH CHUMMOATUPUK TypJapHU axpaTHI Y4YH,
AbHU Typjiap ypTacuja 4YaTHIIMII OOp HYKIUTMHM HUCOOTIAll YYyH SIIpO Ba
MUTOXOHJIpHAT Mapkepiap QoiianaHuil OpKadd amajira OIMUpUiIaan. bupok,
uaean mapkep tanabunu ty3um mymkuH [Cruickshank, 2002].

1. Y renomzaa OutTa Hyxcaga Oyiuiu Kepak. Arapja KYImHycXanu TeHiIapaaH
doimananunarania, Hycxajlap HYKICOTHAJAD KEeTMa-KeTIWTuiaaH (apK KHJIAIIN
MyMKHH, XaMMacujaH €EMOHM, OYynuHWII Ba Kymmmuanapau Oymmmu (pPHK
KOJJIOBYM MYKH TPAHKCKpHO Oynmaran cmeiicep rennapu), [I3P maxcynornapunu




BEKTOp/Ja “KJIOHUPOBAHUE  MILJIAPUHU KWIWII Ba KEMHHYAIUK OUp Heua OakTepual
KJIOHJapAaH KYWWIraH IUIa3MUAAJIapHU  CEKBEHHUpJaml, Oy JCKUpraH KeHT
TaxJIMJUTAPHA KWIMO Oyiamaciurura €Ku Ky XapaXaTquiukra oau0 Keiaau
[Patwardhan, 2014].

2. Wyngakt kuinO, KEWUHTHW TaxXJIWJUIap YYyH KaOyJl KWJIMHTAH MapKepiiap
cudarugary reH KeTMa-KeTJIUTH, OOIlKa OpraHU3MIJIAPHUHT Iy T€HWHU KeTMma-
KETJIUTY OWJIaH TEKHCIAll Mpolleaypacual YTUII Kepak, TEeKUCIall OCOH amajra
OIMPUIIUIIN Kepak. by myHu Ounaupaanky, TaXJ M KAJTWHAAUTAH KETMa-KETIHK
y3yHnauru Oyinya karra ¢apK KWIMACHWTH, KYIMIAIl Ba OYIWHUOUIAD KYII
OyJIMaciaurd JI03UM. BHpOK, alipuM Xojuiapja KypujaaéTraH COXaHH TCEKHCIAI
KuiinH Oynumm €ku mkkuiaamMuu tu3uMaaruan kuécnam (TPHK), Oynpait ketma-
KeTJIMKJIapHHU UILIaThIn MyMkuH O0ymaau [Kjer, 1995].

3. AxamusaTra sra OynraH MabIyMOTHH OJMII YYyH aJMalITHPUII COHH
onTUMan Oynum Kepak. Arap TEHHM OSBOJIONUSJIAHUIIM Te3 Oyica, Oy
romMoruiasusira oiau6 kKenajaud, Oy OJMHAIUTaH MAabIyMOTIAPHU WIIOHWIMIUTHUHU
nacaitupagu. bomika TOMOHIaH, KOHCEpBAaTUB coXaHUHT (MacainaH, pPHK
KOJIJIOBYM) SIKUH KETMa-KeTJIMTUHH TaKKocamaa (€K SKUHA aXpalirad TypJiap)
Oy TeHeTHK TaxXJIuJI OWJIaH yJIapHUHT akpatub Oyiamaiiau [Patwardhan, 2014].

4. ®parMeHTIapHU aMmIUTMGUKAIU KUJIUIIIA UIUIATUIAIUral rnpaiMepiap
TEHHUHT KOHIIEPBATHUB COXAacUTra MOC OVJIMIIM, YYHKH YpraHWIaéTraH CUCTEMAaTUK
KUXATJIaH y30K OYiaraH opraHu3zMiapHu (pparMeHTIApUHU aMIUTU(PUKALNAS KUATUIIT
MyMKUH OVnagu. bupok, ymap Huxodtaa ‘“‘yHuBepcan’ OYIMaciIUIrd Kepak,
TeCKapu XoJiaTJAa TEHOMHHMHI OOIlKa COXaJapuHU ¥y3ura xoc OyiamaraH
amrurdukanusra onud kenaau [Yli-Mattila, 2000].

Kyiinga keHr TapkajiraH SOpO Ba MUTOXOHJpUJIA Mapkepiap Kypuo
YUKHJIA]IH.

Pudocoman PHK (pPHK) koasnoBum sinpo rennapu. PuGocoman rennap
Y3UHUHT YHUBEPCAIUTH Ba IOKOPU KOHIIEPBATHB Ba Bapuadesb JTOMEHJIApUHU
Oynumm OuslaH MapKepjap WYWJa SHT SXIIUIapu XucoOiaHuO, HUcCOATaH Y30K
TypyXJIapHu XaM (UIOTEHETUK alloKaJlapuHu ypranuimiga (GoumaHuIagu
[Patwardhan, 2014]. Xamma opranu3miiapaa puOocoManap acocaH HKKH
cyooupiuknapaa, knuuk (18S — sykapuornapna Ba 16S — Koiran xammacuja) Ba
katTa. baktepusuiap Ba apxeoOakTepuiiiapna KaTTa CyOOUPIMKHUHT WKKHU
BapuantTaa: 5S, 5,8S Ba 25S/28S. pPHKHUHTI WukM THU3MMH KaTTa Ba KHYHUK
cyooupnukiapu, terunin 10 Ba 8 Bapuabensb coxanmapuu xocus Kwiaaun. pPHK
OKCHMJIKOJJIOBYH T'eHjIapra Hucbaran kaMmpok ssosronusiaiau [Schmidt, 2007].

16S pPHK — ¢olinananunran Mapkepiap nuujaa OMpuHYUIapuIad Oupuamp.
bupunuu 6ynuo, I13P Ba cexBeHnupiai gaBpuaan oaud, 1960 itumnapaa Dubnau
Ba xammyanuduaapu 16SPHK kerma-ketnuru taxymiau yuayH Bacillus Cohn, 1872
aBioau Typiaapuaa Kymiamga [Dubnau, 1965]. Bupok, Bozanunr [Woese, 1987]
KJIACCHK WIUIApUJAH KeinH, Oy reH OakTepusuiap TaKCOHOMHUSCHAA KYyJJIaHWIIa
oommaau. by reHHUHT KeTMa-KeTnury y3yHnura 1550 x.H. ubopar 6ynuo, Typiau
rypyx OakTepusijiap y4yH OJMTOHYKJICOTHA “UM30Japu’ XyCycusarra 3ra O0ymmo,
XaM BapuaOeib Ba XaM KOHIIEpBaTUB coxanapHu tamkmi 3taqu [Clarridge, 2004].
Xo3upru BakTAa CEKBEHUPJIAIIHH SHTU aBJIOJUIApHU KYJUIaraH XO0JJa METareHOM




TaIKUKOTIapaan (GonnananuiaMoraa (omataa 4-5-4 cekBeHupiami, OyHAa VKHII
KaTTa y3yHJIHKIa OViamn).

5S pPHK - 120ra HyKJICOTH/UIM  KYyNTMHA  OpPraHU3MJIAPHUHT
pubocomanapuja KaHTallyBYM IOKOPH KOHCEPBATUB KeTMa-KETIUK Oynub, aipum
KY3UKOpUHIAp, alpuM XaWBOHJAp Ba KYMUWUIUMK MPOTUCTIAPJAH TalIKApH,
YCUMIIMKJIApHUHT (UiaoreHuscuHu Ty3umga (oigamanunagu [Troitskii, 2003].
bupok, kucka pazMmepaa OYIraHIWTYA y4yH, UIIOHWIMIIUK Ba aHUKJIUTU TETUIILINA
UIiap/ia aH4ya macr.

28S pPHK — y3ynmuru 1000 HykneoTHAmaH OIIMK. YHUHI KETMa-KETIUTH
KYyNTMHA KYIOXYyXXaupald XaWBOHJIApJA AHUKJIAHTaH. YHHUHT HUKKWUJIaAM4H
TY3WJIUIIMHA TaKKOCJTAIl Ba IIy TAaKKOCJAIl acochaa (UIOTCHUSCUHU KypHIIl —
(HUIOrCHETHK Tax/IMJUIAP YYyYH acOCHMH HMHCTPYMEHTAHMP. AWpHM Xoiuiapaa Oy
TeHHUHT TYJIUK pa3Mepu 5mac, yHU @parmeHTiapu ¢oitgananmnaau (400
nykineortuara skun C2-C3 coxanapu) [Schmidt, 2006].

18S pPHK — 0y rennunr tymuk pazmepu 1800 HykieoTuara skuH 0ymuo,
GuUIOTeHETHK JapaxTiap/ia KEeHr KYJUIaHWIaau, aupuM Xojulajla 3ca TypHH
uiaeHTuukanus Ba  axapatumiga unuiatwianu.  KomaBepca, Bapualenb
COXACHHUHT OViHINKM OWJIaH y TeH SKUH TypJapHHU akpara OJIMACIUTA MYMKUH,
yMyMaH OJITaH/Ia KETMa-KeTJIWK eTapiinua KoHIlepBaTuB. KeWWHIrH BakTiapaa
¢dunorenetuk ananuznap yuyH 18S, xamaa 28S pPHK rennnapu unuiaTuiMoxzaa.
pPHK 18S renu kynunua undyszopuiinap Ba Ooiika coina XalBoHIap TypJIapuHU
AaHUKJIAll MaKCaJn/1a METareHOM TaxXJIWJIuAa KYUIaHUIMOK/1a.

[lynra kapamaciaH, puOOcCOMall TeHJap Ak MIy0Xxacus KYNKOMMSIIH,
KoujaagaH Xohu cudatuga ynapaad QakaT OUPKOMUSIIM TEHJAp MapKepJiapu
cudaruma KypcaTumiaav. YJIApHUHT (POWJaNaHUIId MYMKWH YHUHT OKOPH
KOHCEpBAaTUB Ty(palnuaup, TeHHUHI XaMMa Hycxajiapu Oup xuji. XpoMacomasa,
rennap, pPHK komnoBum rennmap opaqufvMHU Takw KWJIYBUA UYKH TPAHCKPHUO
cueiicepu nerinaaau (Internal transcribed spacer, ITS).

ITS — xommanmaiiauran keTMa-KeTJIMK, ITYHUHT Y49yH yjapjaa pudocoman Ba
OKCHUJIKOJUIOBUM Te€HJIapra HUCOATaH MOJUMOP(PU3M HUXOSTAA FOKOPH. YJIAPHUHT
npaiiMepiiapy yYHUBEpcall Ba Xap KaHJall TaKCOHOMHK TypyxJjap TEeTUIILIU
(GparMeHTIapuHU aMIUTHQUKaIMs Kuauiiga Qoimgananum MyMmkuH [Persson,
2000], macamaH, cyB yTiiapH, IOKOpH YCHUMIIMKJIAp Ba yMypTKAachU3 XaWBOHIAp,
yVHAAQH TallKap¥, KY3UKOPUHJIAP YIYH XaM HILIA0 YAKUITaH, KAHCUKH MOJIEKYJISP
MITPUXKOJ cudaTuaa KYUTaHUIMOKIA.

My yxmam yHuBepcan npaimMepiap OOFIUKINIY, YIAPHUHT KeTMa-KEeTJIUTU
pPHK komnoBum terunum 28, 18 wmnm 5,8 KOHCepBaTUB KETMA-KETJIUKIIAPHU
reHjapura Moc kenaaud. by mapkepiapHu KaMUyWiIurd, OMpuHYM HaBOatga, Oup
HeYa KEeTMAa-KeTJIUKIAPHA TEKUCJIAITHN KUWWHIIATH, YyHKH, YJIAPHUHT y3YHJIUTH
TypJid TypJapjaa ce3wiapiv aapaxana Gpapk KAjdaau, HYKOTWIHII Ba KYHUIUIILIAP
oynmumm mymkuH. [y cababmu xap qoum xam ynapjaH ¢oigaiaHumia 0JIMaciuK
MYMKHWH, MacallaH TypapHu axpartuimiaa, uyHku [TS Ba pPHK komnoBun renmnapu
KYTHyCXalu, JIGKHH puOocoMall TeHiapaan (apku, OuTTa opraHu3m Oup Heda
nycxana ITS 6ynumuy, y3yHImra Ba HYKOTHIIMIN Ba KYyHUIUINTa 3ra OVIUIm OniaH
dapxmanamu [Jousson, 2001]. bupok, Oy xamMma opraHu3miIapAa XaMm OJIHpP




OYyIMacIuru MyMKHH, KYTT XoJutapja Oy MapkepaaH SKUH TypJapHH aXpaTuliga
doiinananuin MyMKUH OYIaau.

1.7. YMypTKacu3 XaiiBOHJIap MOJIEKYJISIP CHCTEMAaTHKACH Ba
TAKCOHOMUSCH Oyiin4a 0110 OOPUIAETIaH TAAKUKOTJIAP.
CrpoHrunuuiap nmapasuT HeMaTo/la TypyXJapu opacuja 3BOJIOLUUOH XOJaTH

KUXATIAH SAXIIM camMapald XucoOJiaHau. YIIApHUHT KEHT KYyJlamJard XujiMa-
XIWUMTH XX acpjia TAIKUKOTUYMIApHUHT Oy HemaTonanapau Strongylida Railliet et
Henry, 1913 otpsiaura axpatumra oaud Kenau. YJIapHUHT DSPKUH SIIOBYA
HEeMaTojanap — pabauTuaanap OwimaH KyI OSKAXATJIAPUHUHT  MOP(OJIOTHK
VXIAaNUIMId ~ aH4yajgan Oepu Mabiaym »5au. Hemaromanap cucremMatukacuaa
MOJICKYJIIp METOJUIAPHUHT KEHT KYJUIAHWUIIM CTPOHTWIMIJIAPHUHT  CTaTyCH
MacajaCMHU  THKJIQAW, YyHKH puOOCOMand  KeTMa-KeTAMKHUHT  TaXJIWIH
HaTWXajgapura Kypa CTPOHTWIMIJAP  paOAUTHJIApHUHT Oup  HyHaNIMIIU
skaHmuruHu Kypcataau (Aleshin et al., 1998; Blaxter et al., 1998; Sudhaus, Fitch,
2001). Crponrunugnapaunr tynpokaaru Heterorhabditidae (Poinar, 1975) ounacu
HSHTOMOIIATOTeH HeMarojanap OwiaH MyailssH (QWIOTeHETUK  OOFIHMKINTU
AHUKJIAHTaH.
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Pacm. Hykneornanapauar SSU acocunarn HemaTtona cuHGUHUHT GUIOTEHETHS TUTIOTE3ACH.

CTpOHTWIMAJIAPHUHT KApUHIOUUIMK ajoKallapu TYFpUCHAArM TacaBBYypJap
IT.de Jleit Ba M.bnakctep (Blaxter, De Ley, 2002) Taknud kuiaran HemaTomayiap
cuHpU cucTeMacuaa y3 aKCHMHM TOMNraH. by cucTemama CTpOHTHUIHNA (Iapaskacy)
(Rhabditida Chitwood, 1933 otpsinu Tapkubunaru Strongyloidea Weinland, 1858)
KaTTa ouja Aapaxkacura Tymupuiaan. CTpOHTHIHMI TapKUOWJArd KaTTa ouiaiap
owna mapaxacura tymupuian: Strongylidae Baird, 1853; Trichostrongylidae
Leiper, 1912; Metastrongylidae Leiper, 1908 Ba Ancylostomatidae Looss, 1905. Iy
Oowan O6upra Oy karta ousnara Heterorhabditidae Poinar, 1975 ounacu myamnudnap
TOMOHHWJIaH KupuTwirad. CTpOHTWIMIJIAp JapakKaCUHUHT OyHIal Y3rapuiuiapu
KJIAJUCTUK Ba aHbaHAaBUN EHIONIyBIap YpTacuaard y3apo KeIWIIHINO, yIiap
Trichostrongylidae =~ ounmacuHuHT  “UYKM”  TAKCOHOMHK  CTPYKTYpacHHHU
y3rapTUpMaraH.




Iapa3uTIap MoJIeKyJIsp TAKCOHOMHSICH 0yiinua Y30eKkucToHaarn
TaAKUKOTJIap.

V3P ®A YXOI' Momnekyinsap Ouosiorusi Ba OMOTEXHOJIOTHA JIabopaTtopusicuaa
TYpJU TypyX XalBOHJIAp Mapa3uT TeIbMUHTIAPHUHT TypJiap TapKUOU, MOJIEKYJISp
TaKCOHOMUSICH, (PUIIOTEHUSICK Ba CUCTEMATHKACUHU YPraHWIIl MyaMMOoOJiapyu OuiiaH
myrymnadagu. Iy  xymiagaH, TyE€KiauM — XallBOHJIAp  HEMAaTOJAJTapUHHUHT
MOPQOJIOTHUSICH, MOJICKYJISIP TUArHOCTUKACH Ba yJAPHUHT COHMHHM HA30paT KHJIWII
Oyiinya WIMUH TaIKWMKOT HWIUIApH YTKa3wIMoOKia. Xosupaa Metastrongylus,
Dictyocaulus, Protostrongylus, Spiculocaulus Ba Cystocaulus asmomiapuHuHT 9
typu Ba Haemonchus, Ostertagia, Marshallagia, Telodorsagia Ba Setaria
aBnojyiapuHuHT 8 Typu OVitnua 50 optuk pubocoman JHKcu ITS Ba 28S
COXACUHUHI HYKJICOTHJIAp KETMa-KEeTJIWTW TaxJIMJI KWIMHAW. AHHUKIAHTaH
HeMarojaiap wuuMjpaH Sta Typu xainkapo ['enbanxk (NCBI) 6azacura
KOMITAIITUPUIIIU Ba Yy YUYH SIHTH XucoOnanau (Abramatov et al., 2013; Kuchboev
et al., 2015; Amupos u ap., 2014, Amupos Ba 6o1k., 2015).

buoundopmaruk taxiaun kuiuHrad ITS coxacCMHUHT HYKIEOTHIJIap KeTMa-
KETJINTH acocuja yIKa HeMaTodalapyuHU TE3KOP aHUKJIAIl MakKcaJuaa Typiaapra Xoc
6yaraH anens mpaiiMepiap spatmiad. By uMXTHpo yduyH Y3P MHTEneKTyanm Myuik
areHTJIMTUra maTeHTIall yuyyH Tala0Homa Oepwinu. By kenmakakaa BeTepUHapHs
aMaMETHIa TMapa3suT HEMATONANIAPHUHI MOJEKYJSAp AuarHoctukacu yuyH [I3P
TU3UMKIA PoTaIaHUIl MyMKUH OVIaau.

YHIaH Tamkapy Kyy Ba Kopa MOJuIap/a Napa3uTJIMK KUIyBYM Ba Iy BaKIraya
olmmiiap Vpracuja KECKMUH MyHo3apara Oaxcra ca0a0uum OYyiraH TreMOHX
HEMAaTOJIACUHUHT UKKUTA TypHU YCTHAA MOJEKYJSP- T€HETUK TAJAKUKOT YTKA3UIIIU.
by ycyn épnamuna remonx typaapuu pucoocoman JJHKcununr ITS-2 ypranuwnnu
Ba Tax1iul KuinHau. Hatmwkana Oy TypJiapHUHT ajoxuja- ajloxujia Typ SKaHIUTHHU
tacaukiaam uMkoHuHU Oepnu (KyuboeB u np., 2012, Abramatov et al., 2013).
OnuHraH HYKJIEOTHUIap KeTMa-KeThnuru ['eHOaHk Oa3acura KOMIAIITHPWIIN
(NCBI).

WNkxrTa mpoTOCTPOHTHIIN HEMATOJAaCH YUyH Typra xXoc OyJraH mpaimepiap
spaTuiIn Ba uxtuponu [larentnamm yayH OyropTma Oepuiim.

Jlabopatopusina ¢aH HOKTOpH, paH HOM3OIH, yYTa KUUUMK WIMHI XOAMMIIAP
(daonuAT OpUTAIM Ba yuTa aMajiuET XOHAJIapU: MOJIEKYJSip OMOJIOTHs, JaMUHap
Ookc, aBTokjad Ba UEHTpU(Yra XOoHAIApU Xamia WIMHH XOJuUMJAp YYyH
MV DKaJUIaHTaH UKKUTa XOHa/la WIMHU-TaAKUKOT UIIIapH 0JIMO OOpHIIain.

JlabopaTopusi WIMHI-TaIKUKOT HIUIapU OJMO OOpHuIll Y4yH Kepak OyiraH
Oapua 3aMOHaBHi1 acO00-yCKyHaap Ba )KUX03J1ap OWIaH TAbMUHJIAHTaH.




Ha3sopar caBosuiapu:

1. 'enocucTeMaTka HUIMaHU ypraTaau?

2. buonoruk XxunMa-xuuiMK TEPMUHUHN aHUKJIAHT Ba TYITYHTUPHUHT?

3. XKyMmOoFrnu Typiap neraHaa HUIMaHH TyIIyHacu3?

4. Typnap nunaaru noauMophusm HuMa?

5. «DOruzak-Typaap» TepMUHUHH (aHTa KUM KUPUTTaH?

6. AHK-mtpuxxoauu TymryHTUpUO 6epuHr?

7. XaiiBOHJIap MOJICKYJISIP CUCTEMATUKACH Ba (DMIIOTCHUSICH YUyH KalCH SIIPO
Mapkepiapuaas doianaHuaaamn?

8. Kaifcu XallBOHOT oiaMu TypyXJapu Y4YyH MOJIEKYJSp CHCTEMAaTHKa
SApaTHIITaH?

9. V36eKkncToRIa yMypTHIACH3 XallBOHIAP MOJEKYIAp HIMEHTHDHUKAIUICH Ba
TaKCOHOMUSACH OYHnYa KaH1ail uluiap aMaira olupuiaIMoxKaa?

DoiigaJaHIITaH agaduéTaap:
1. De Ley P., Blaxter M. Systematic position and phylogeny // The biology of
nematodes / Ed. by D.L.Lee. L.; N.Y.: Taylor and Francis, 2002. P. 1-30.
2. Hebert P. D. N., Cywinska A., Ball S.L., de Waard J.R. Biological
identifications through DNA barcodes.// Proc. R. Soc. Lond. . - 2003. -V.




2-mMaB3y: MoJieky/asip-TeHeTHK TaXJIUJLJIAP YUYYH 300J10THK
HaMmyHajapHu durum tanaéaapu. lenom JJHKcunnm axparum.
Avninpukanus - [I3P yeayounu acocuii tymynyacu. II3P-amnimduxkanus.

PEKA: \

2.1. Monekynap-eenemux maxauinapoa 3007102UK HAMYHALAPHU UURUUL
manaoaapu.

2.2. Cmanoapm  @eHnon-xiopogopm 6a KOMMEPYUAIU  peazeHm
myniamiapu époamuoa yMypmxacuziap HamyHhacuoan eewom JIHKcunu
ascpamuu.

2.3. I[13P-amnaughuxayus ymrxazuui.

\ 2.4. [I3P yuyn kepaxiu MumoxoHopuan 6a i0po MapKepiapuHu maHﬂam./

Tassnu wubopanap: odecmpyxmus yzeapuui, OUKMUOKAYILAD, 2eMOHXAAD,
napobnemanap, koumamunayus, Ienv-anexmpogopes, Y@-uypu, TAE, acaposa,
opomucmotii smuouit, J[HK mozanaw mynaamu, /JHK-mapkep.

2.1. MoJiekyJSIp-TeHeTHK TaXJIMJLJIapAa 300J10TMK HAMYHAJIAPHU HWHFUII
Tajaadaapu.

3o00J10rMs Ky3aTyB 00beKTH — KYTI Xy>Kaiipanu (Animalia) Ba Oup xyxaiipaiu
opranusmiiap (MpoTHCTIAP XHCOONaHAanUW. MOJEKyJsip- TE€HETUK TaxJIWI Y4yH
HaMyHa cudartuga Ky3aTWIaéTraH YMYPTKacu3 XalBOH Xaxmura kapa® OyTyH
opranu3miap (Yimuamu kamuga 1 cM), TaHa KHUCMJIapH, TYKMMa Ba MUKW OpraHiap
Oynakjapy Xu3MarT KUK MyMKUH. MabkOysn HaMmyHa yndamu - 5 MM X 2-3 MM,
orupiura 0.1 man 5 r raga. Mosnekymsip- T€HETHK TaXJujil y4yH 3apyp OVyirax
MaTepuaUlapHu TyIUlam xapaéHuga kepakiu HamyHa JIHK wmonexynacunu
NECTPYKTUB Y3rapuliMHUA OJIIMHU oyivil Mmakcaauaa 70°C nm 4yyKyp My3JaTyB
xonatura Tymmpwinimu €ku, 70% mu stanon sputrmacuga (C,HsOH) Genrumab
KYWHIMOFH 3apyp. TyTum xapa€Hu/laH KeMrH opranu3M HOOya Oyiica, HaMyHaHU
kaiig kwamm, 20-30 pmakuka MoOalHHMIA —aManira  OMUPWIIUIIN - 3apyp.
Texmupunaérran XailBoH HaMyHallapHU (OpPMabICTHA dPUTMACH OWIIaH Kai
KWJIMHUILN, SPOKCU3 XHcoOJIaHaau, YyHKU Kyiuaaru 0y monana JAHKra sxunanii
TabCUp KypcaTaau, TaHA3yJHU OJMO KellaJd Ba TaxJIWJI HaTUXKaJapyuHU KUCMaH
€ku TYynuK Oy3wiMmura ca6ad Oymamu. 70% nu 3TaHON HJpUTMAcHAA Kaila
KWIMHTAaH HaMyHaJlapHU My3JaTruyjla CakJIaHWIIM Makcaira MyBo(uk Oynanu,
arap OyHpaail mapouT Oyiamaca, XOHa XapopuTuIa KyE€ll HYypH TyHIMaWauraH
XKOWIa cakjaHUIIM TaBcus KuiuHaau. Cakmam yuyyH 1-2 Ma mpoOupkanapian
(anmengopduap) dbornananuIagm.




2.2. Cranaapt ¢eHo0J-XJ10p0(OpPM Ba KOMMEPUHSJIN PeareHT
TYIIaMJIapu épaamuaa ymyprkacusJaap HamyHacuaan reaom J{HKcunn
a)KpaTHIIL.

JIHK Ba PHK axxpartuiinu TabMuHIAILIAa OUp KaTOp IPUOPUTET TajlabaapHu
aXpaTUIl MyMKHH:

— OMOJIOTUK MaTepUaTHU JIU3UCH;

— CCIIEKTHB dKCTpakKius (copOrus);

— KaTTa XaXMJa TYIUIAL;

— I[13P cycaifTupyBund KOMIIOHEHTIAApAAH aXKpaTHIII;

— JJHK Ba PHK axparu;

— 10KOpH (hon3/1a YUKHUIIIH,

— KaMOpOBKa MyMKHHJTUTH Ba F>KOOWI HA30part;

—KOHTAMUHALIUSIHUHT NYKJIUTH;

— KaM BakT capdiiaHUIIH;

— aBTOMATU3ALUSHUHT MYMKUHJIUTH.

DyKapyoT  OpraHu3MjapiaH HYKJIEHMH  KUCJIOTAJIAPHU  aXpaTUIl  Ba
dpakuusiamga TPaJAUIIMOH Ba KOMMEPCHOH TaM€p peareHT-TyIuiam ycyJuiapu
(Habopaa UITHUHT OaKAPWIHILK KeITUPWIIraH) Ghoilgaianuiaam.

Macanan, renom JIHKcu xaliBOHJIApHUHT YIIKAa Ba OIIKO30H-WYaK THU3UMUJIA
SHIOMAPA3UTINK KUJIUO SAIIOBYM HeMarojajap TYKUMallapujaH aXpaTUiaiu.
Onmguagan 96%nu 3TH  COUpPTra COJIMHTAH HeMaTojaiap coaT OWHacHhaa
JUCTUJUIAHTaH CYB OwiiaH sximmiad roBwIaau Ba Xap Oupunu anoxunaa 100 Mxmn
misuc  6yddepn commHraH SnmeHzopd NpoOHpKachra coiMHAmM. Mupuk
HemaToAanapaaH (AMKTHOKaysuiap, reMoHxJyap, mnapadponemanap) JIHKcunu
aXpaTuIlIa, YIapHUHT 0Ol KUCMU UIIIATWJITAHU MabKyJ (TaHaHU OOIl KHCMUaH
KU3WJIYHTad Tyraral koMuraya) Ba 0y OMHOKYJISIp JIyITacH OCTHAA, KY3 CKaJabIean
€k OpUTBaHU JIe3BHsICU €pJaMujia Kecrbd oMHaau (IpKaKk HeMaToJalapHUHT AyM
TOMOHH 5¢a MOP(OJIOTHK TaXJIMIHM y4yH KoJaaupunaam) (1-pacm).

1- pacm. JIHK axparum yayH HemaTo]] TaHacCHaH npenapar TaépJarl.

®enoa — xjaopopopmin ycayou (PX- ycay0).

By — HyKJIeMH KUCJIOTaJIapHU aXPATUIIIHUHT KJIAcCUK yciayounup. by ycmyo
npoTtenHa3a K umtupokraa afereprentiap TOMOHUAAH OMOJIOTUK MaTepUaIapHUHT
napyajaHuim Xamjaa (eHom Ba xmopodopM €paaMua HYKICHH KHCIOTaTIapHU
aXpaTuO OJUIIHU ¥3 uuura onaau (2-pacm). byHunr adgzammuru myHaaku, Diatom




DNA Prep (Poccus) Ba Dneasy Tissue Kit (I'epmanusi) peareHTiap Tyriamura
Kaparanjga Oy yciy0 OunaH aHdarnHa kyn Muknopnaa JIHK axparu® onunamu.
VY cayOHUHT KaMYMJIMKIIApUra 3ca YHUHT JaBOMUIINTY, MAIIAKKATIMIUTH, arPECCUB
OpraHuK 3puTyBumIapHUHT nnuiatwmmy Ba JJHKHn okcnnman xam, PHKnan xam
eTapiu Japakaja To3ajJaMacIuTHHA KHPUTHUII MyMKHH.

2-pacm. JIHK sckrpanusicu yauyH @enon-XmaopohopM peareHTH.

Hemarona Tykumanapumgan HykIewH KucioTamapHu ®X — SKTpaKius KUJIHII
yCyJIM Kyiujaru Oockuuiap/ian uoopar:

1. Hewmarona tanacuaan 0,05 T oFupiuKIar TYKUMaHu OYIakdyacu OJUHAIH.

2. Hemaropanapuuer tykumanapu, Tapkuoumaa 40 MM tpuc — HCI (pH =8,0),
0,5 MM DITA, 1*SSC 6ynran 0ydep spurmacuaa (tykuma Ba 0ypepaunr 100 Mkr;
500 MKT HHUCOATHAA) TOMOTEHU3AIINS KHUIMHAH.

3. 0,5% raga SDS Ba mportennHaza K HU Oxupru KoHIEHTpamusicu 1 mr/mi
OynryHua Kymmiaad, apanamrtupuiand Ba 37°C xapoparma 2-3 coaT JaBoOMHUA
WHKYyOarus KWinHaau €k 18 coaTtra KoJIIupuiiaIm.

4. Tlpobupkara 5 M HaTpuii anierat oxupru koHuentpamusicu 0,1 M 6ynarynra
Kazaap Kyumiaay Ba apanamrupuianau. Cynarpa 1:1 aucbatrna penon, ryiinaran HCI
tpucu (pH=8,0) kyummmo, 10-15 gakuka qaBoMuIa apajarITHPHIIAIN.

5. Xmnopodopmuu 1:1 HucOaTmarm xaxwmaa Kymub, sHa 5-10 ngakuka
MoOaliH11a apajalTHPUIAIN.

6. Onunran apanmammanu 4°C xapopatna 20 gakuka 1eHTpudyra KAaIuHaIH
(6up maxkuka naomuaa 4000 aitmaHMa TE3JIUKIA).

7. HOxopunarn ¢pakuusau spuran JIHK Ownan (cymepHaTaHT) mnumneTka
épaamuga TopTUO ONMHAIM.

8. OXnM OKCWIJIaH aKpaTHIll )apa€¢HH (JIernpoTenHa3anus) yHaaH OyTyHiai
X0JIOC OYJITYHTa Kajap TaKpopJiaHaIu.

9. Axpatub onuHraH cymnepHarantra 2:1 HucOaTmarum xaxkmuaa XJiopohopm
kymu6, 10-15 makwka apamamtupwiany, cyHrpa 15 makuka meHTtpudyra
KumHUO (Omp makuka gaBomuaa 4000 aiimaHma Te3NMHMKIA) FOKOPTH  (a3acu
OJIMHA/IH.

10. 1 mn mu spurad JIHKra 5 M Hatpwmii anierat oxupru KoHueHtpamusacu 0,2
M 6ynrynua Kymuiano, apanalTupuiIaam.

11. Ukxku xaxxmuaara 96% nm stanon sputMmacu KymunuoO, JTHK uykmara
TYIITYHTa Kajap Oup Mapoma apaiaiTHpUIIaIu.




12. -20°C xapopataa Oup CyTKa JaBOMHUAa COBYTHJIaau, CYHrpa 15 makuka
nasomuaa 15000 aitnanma tesnukaa nentpudyra kuauHaau (0°C raya coByryHua).

13. Cynepnarant onu6® Ttanuianagu, JHK uykmacu 70% num  staHon
SpUTMacHIa IOBUJIAIH.

14. Oranon sput™macu Tyku6 tanutanaau, JJHK xaBona stanon sputmacu yuuo
KETTYH KaJap KypUTHIaId Ba MOHCU3JIAHTUPWIITAH CyBJa SpUTHIIAIN.

Omunran JJHK npenapatnapvHy KOHIEHTpALMSICH CHEKTpOPOoTOMETpAa
anukimanamu. Askpatunrad JIHK xonmentpammsicu 2,0 — 2,3 MKI/MKI TalTKum
KUJIAIH.

Diatom DNA Prep (Poccusi) pearentiiapu tTymiamu épaamuaa JHK
a)KpaTuu ycayou.

By ycny0 pearentnap €xku kutiap €paamuga HYKICOTHIJIAPHU SKCTPAKIIUS
KWIdin yciayOnapunan Ooupu xucoOmananu. by tymmam JIHKHM Typnu Ttabuwmii
MaTepualiapJaH aXpaTHIll, I[IyHUHTJAEK KIMHUK HamyHanapaaH JIHKHu Te3
To3anab onum WMKoHMHHM Oepamu. by ycyn ®X — ycnyOman skamammru (1 Ta
HamyHara 30 muH. — 1,5 BakT capdaHaam), TOKCHK (3aXapiiv) peareHTIapHUHT
UIUIATUIMACTUTH  OWjaH axpanub Typaad. Tabcup KWIMII MaxaHU3UMHU
I'YaHUJIMHTUOIIMOHATIIN JIM3UC KWJIYBYM PEAreHTHUHT MIIATWIMIINATA acOCIaHTaH
Oynub, y XyxKalipaHu JHU3MUCHUTA, XYyXKalpa COJIOOWIM3AIUSICUTA, I[IYHUHTIEK
XyKaiipa Hykjiea3zalu JieHaTypauusara oiauo xenaau. JInzuc KuiayB4Yu (apyaioBuu)
— pearant umtupokuga JHK Nucleos™ — copbenT Tymnamuna daon cypunanm,
CYHIpa CHUPTIM 3pUTMaZa OKCWJI Ba Ty3JapAaH ocoH toBuiaau. CopOeHTaaH
axpatwirad JJHKuu [13P na numatuin MyMKuH.

Tymnamuaun  TapkuOu: mapuailoBuu peareHT, Ty3nmu Oydep Nucleos
COpPOEHTUHUHI CyCNeH3usicu, “OkcTtpa ['eH” HOH ajaMalMHyBYM —apJjamima
cycnensusicu (3-pacm).

3 pacm. Diatom DNA Prep 200 mynramu.

Diatom JINA Prep 200 pearentnap tymnamu EpaamMujaa HeMmaToOJaJapHUHT
tykumanapuaad JJHKuu axkpatu® onum ycnyOu Kyiuaara OOCKUWIApHU Y3 UUMra
OJIaJIu.

1. Kynnanmara 6uHoan OydepHU UIIYM SpUTMACH Tal€piaaHaau.

2. 1,5 mn npoGupkara Hematona TaHacuaaH 0,05 r© OoFupIUKAArd TYKAMa
Oynakyacu KecwinO coJMHaAW (HEMaTOJAAHUHT OOII KUCMHM OJMHTAHU MabKYJI,
YYHKU JIyM KUCMHU TYypJIapHU MOP(DOJIOTHK KUXATIAH WACHTHU(PUKALMS KUIULIIA




MyXUM axamusitra sra) Ba 800 MKJI mapyaloBYM peareHT OusiaH MaliJanaHujaaad Ba
Ky épaamuaa S5-10 mapTa apanaliTHpUIaId.

3. Apanamma 5-7 nakuka 65° C xapopatiii TepMOCTaTra KYyHIIaam.

4, ITpobupkanaru apanammva muaytura 5000 ait/mun Tesnuruga 10 cexyH
naBoMuza HeHTpudyra KuaIuHaau.

5. CynepHataHT  To3a  OpoOupkKara  OJIMHA[H, yHra  OJAWHJAH
romoreHuzanusiianrad Nucleos cycrniensusicu 20-40 Mki1 MUKIOpIa KYIIHIIATH.

6. [Ipobupkarm porarop Epmamuaa 10-20 avn/mun Eku kKyn Epaamuma
apamamtupum  kepak, cyHr 5000 ain/mun Tesmurmma 10 cek. meHtpudyra
KWJIMHAIM Ba CylIepHATAHT OJIUO TalllIaHA IH.

7. Yykmara 400 MK mapyaJoB4YM pearaHT COJMHHO, BOPTEKC OWUJIaH TOMOTEH
XOJIaTra KelIryHra Kajaap »*aaajl apajtaliTUPUIa .

8. Apanammara Ty3nu OydepHuHT 1 MIT UIrau 3puT™MacH Kymuwimo, 5-10 mapra
apanamtupuiaay, S000 aiin/mus. Tesnuruaa 10 cex neHtpudyra KWInHaaIu, CYHIpa
CyNEepHATaHT 0JIUO TallIaHaH.

9. 7 — 60cKWY KaiiTa TaKpOpJIaHAIN.

10. Yykma 65°C xapopataa 4-5 1akuka JaBOMHUJIa KYPUTHUIIAIH.

11. lly npobupkanuHr Yy3ura “Okcrpa ['en” cycmensuscu 50-100 mxn
MHUKIOp/1a Kyiuiaau Ba TOMOTEH XOJaTra KeJryH4a apallalliTupuianu, cyHrpa 65°C
xapopariaana S5 IaKuKa JaBOMHUJIa TepMOCTaTra KyHnuiiaay Ba sitHa apalalliTHPUIIA N,

12. Cyurpa 1 muna mobaiinuaa 10000 aiin/muH. Te3nuruaa netTpudyraiaHaim.

13. CymnepHaranT To3a nmpoOupkara onunaay, -20°C xapopaTaa cakjaaHa/Iu.

Axpatn® onunran JJHK xonunentpaumsicu 0,12-0,17 MKI/MKI HM TalIKWAJ
KHJIaJIu.

“Te3” ®X — ycnyounan axxpatu6 onunran JJHK Hu kyn xonaTnapaa okcui Ba
VIJIEBOJA KOJAMKIApUJaH To3amam kepak. byHu »sca Diatom pearentTiap
tymamunara Nucleos cycnensusicu épaamuaa, yCIyOHUHT 5 - 6ockuuugad 6omuiad
TO3aJIalll MyMKHH.

Dneasy Tissue Kit (I'epmanus) pearentiap tymiaamu épaamuaa JHK
a)KpaTuul ycayou.

Dneasy Tissue Kit (QIAGEN GmbH, Germany) peareHTiIap TyIUIaMu
ad3aITUTH )KUHCHI BOSITa €TTaH HeMaTtoAaJapHUHT 10 Mr TYKuMacuaaH Tallkapw,
Kylda KAYMK YIiyaMJlard HEMaTOJNaJIapHUHT JIMYMHKACH EKU TYXyMHUAAH T€HOM
JHKcunn axpatuin onum MyMKUH (4-pacm). byHaa Hemarona TYKMMaCHUHHUHT
KUK Oynarum axxpatu® ojuMHagu €Ku mnurerka OwnaH 1-2 1oHa JTUYMHKA EKU
TyXyMH oJuHaau Ba 1,5 i im “Onenpopd” nmpodupkacura coivnaau. Hamynanap
ofupaurd 10 Mr gaH olIMaciIuIy Kepax.

1. buonoruk matepuanra 180 mxn ATL 6ydepu conunaam.

2.20 wmxn mnporemHaza K kymmutanum Ba BopTekcaa 15 cexk  jgaBomuaa
apanmamtupmwianu. [IpoOupkanmap Tepmoctatna 55°C  xapoparna OHOJIOTHK
MaTEepUATHUHT TYJIUK TapyajaHUIINTa Kajgap UHKyOanus KuinHaau. HamyHnanapau
1-3 coatra €ku keyacura 18 coartra KOJIIUPHUIL MyMKHH.

3. 15 cex maBommma BopTekc KunuHaau, keitmH 200 AL 6ydepu xkymmmo, 15
cek BopTekcaa apanamtupmiany, 70°C xapoparaa 10 MuUHYT HHKYOAIusT KUJTUHAIH.




4. Cyurpa 200 mxi ataron (96-100% mum) Kymmo, BOPTEKCa TOMOTEH 3pUTMA
XOCHJI OYNTYHYA apanalTHPUIAIH.

5. Xap Oup romoreH »HXTUETKOpauK Ouinan (Dneasy Mini spin column)
bunbTUpaU SnMHI0PG MpodupKazapra COIMHUO, KOMKOKJIApU OepKUTUINO | MUHYT
naBomuia 8000 aiin/MuH Te3nMuKAa IeHTpadyra KUJIMHAIN.

6. Dnunaopdra YTran To3a CYIOKIMKHUA 2 MJI JM MpoOUpKajiapra yTKazuiuo,
yctura 500 mxn AWI1 comuan® 1 munyt maBomuza 8000 aitn/MuUH Te3MHMKIA
MEeHTpU(yTa KIIHHAIH.

7. To3a CYIOKIUKHH 2 MJ JU (QUIBTHPIN MpoOuMpKamapra YTKa3mwimob, ycTUra
500 mxn AW2 Oydep comuan® GuabTpaad CyOKIMK TYIuK axpairyrda 14 000
aiyI/MuH Te3MMKIa 3 MUHYT JaBOMUAA EHTpUdyra KUITuHAIH.

8. ®unbtpiu smmuHA0pdHU Oomka 1,5 mMa au €ku 2 M au mpoOupkanapra
VTkaszunaau Ba yctura 50-100 mxin AE Oydep €xku nucTuiiaHraH CyB COJIMHAJIH,
CYHrpa XoOHa Xapopatuja 2 MUHYT HHKyOamus kuiuHaau Ba 8000 aitn/mun
Te3nukaa 1 MunyT nentpudyra kuiauHaau. bydpepna spuran JTHK -20°C xapopatna
CakJIaHaJIu.

9. Dmroat oyl kapa€HUHU 8 - O0CKUYra Kypa TakpopJiail MyMKHH.

bynnan Tamblapu, XO3UpPrd BakTAa HYKJIEHH KHUCJIOTaJapHU aBTOMATHK
paBHIIA &XPpaTHO OJIHII YIyH OUp Heda mpubopIap uiuiad ynkapuiard (4-pacwm).

O6pazey,

4-pacm. MagPurix 12s Tusumu épramunia HK aBromatuk paBuiga axxpatud onuin
6ockuuinapu. HK axxpatu® onumiia MoaganapHu akpaTHila MarHUT [apUKIapu €pamMmura
aCOCJIaHTaH.

M3P-amnauukanusaicu MEeTOAUHUHT ACOCUM TYIIYHYAJIAPH.

[Tonumepasa 3amkup peakiusacu (I13P) - in vitro ammindukamus meTonu
O0ynub, yHUHr €pAamMua KUCKa BakT MoOaiiHuma myaitiian congaru JIHK kerma-
kernuruHu onaraaruaan 1000 maporaba KYnpoK TaHJIall €KU KyMauTUpUIT MyMKUH
(Mullis, Faloona, 1987). Meton wmoxusta — mpobupkama wmyaniian JIHK
KUCMJIAPWHU KaWTaJaHyBYM TeMIlepaTypa NMUKJUIapu/ia Ky Mapotadbaiyd Kyqupuil
(ammmudukanys). AMIIuGUKAUSIHAHT Xap OUp MUKIHIA I0KOpUJIa CUHTE3JIaHTaH
dparmentiap sua JJHK-monumepasza gepmentu Eépaamuna kyuupmiaan Ba JTHK
dbparmenTiapu y3ura xoc kym Mmapotada karranamanau (boixasipesa, 2005).

[I3P kynnaHamuin coxXacu: TEHOM KETMa-KeTJIMTMHU IOKOpU Japakaiau
kionnam (Scharf et al., 1986), mutoxouapus Ba reHom [HK napunu tyrpu
cexBenepiyam (Wong et al.,1987), HykiieoTH1 KETMa-KETJIUTH Y3rapyBYaHIUTUHU
TaxJIUJall Ba KaCAUIUK Ky3raTyBumsiapau anukiam (Kwok et al., 1987).




[Tonumepa 3aH3Up peaKUMSICUHU YTKAa3WIl YYyH PEAKIHOH apajianiMaja
TypJid Xui Tapku6nap 6ynumm 3apyp (Cauku u ap., 1990):

Hxma npaiimep — cybHUM WY1 OUJIaH CUHTE3JIaHTaH.

[IpaliMepHUHT HYKJIEOTUITIAP KeTMa-KeTaurura oyiarad tanadnap:

1. Nuku MKKUIaM4¥ TY3UIUITHUHT OYIMaCIuTH;

2. Hykneotunnap TapkuOMHUHT MyBo3aHaTianran Oymumm I/1], A/T Ba
XaMMa KeTMa-KeTJIMK Oyiinda TYFpu TaKCUMIIaHTaHJINTH;

3. lumep mpaitmepmap OynMaciuru  y9yH, 3UH OXHPH  Opacuaa
KOMIUIEMEHTAPJIMKHU OYJIMACIIATH.

[Ipanimepnapuunar ontumain koHueHtpanusacu 0.1-0.5 MxM. IIpaiimepmapHuHT
IOKOpM KOHIETpalMsICH y3ura Xoc OynMaraH Kuzaupuiira €Exku Y3ura Xoc
oynmaran [I3P-ammindukanus MaxcyloTIapd WUFUIUIINTA OJUO KEIUIIH
MYMKUH.

JIHK-nonumepasa mepmocmaouiIueU (Tag-mosimmepasa). JIHK-
MOJIMMEPA3aHUHT YMYMUW XYCYCHUSITH IIyHIakH, 95'x3' HYHanWIMaa HYKJICHH
KUCJIOTAJIApHUHT MaTpUIlMasiaHTaH CUHTEe3WuHU oiub Oopumm. Kymummuk JIHK-
noJIMMepasajiap XaToJauK OpKadu KYIIMJITaH HyKTEOTHUIApHHU OO Tanuiall y4yH
Mypkaanran 3'x5' sk3oHykieasanu daosudkra sra Oynaau. Onmatna peaxuus
yrkasum yuyH 0.5-.0.25 Oupnumkaa TepMOCTaOMJI IOJMMEpa3aHUuHT Thermus
aquaticus y3u kudos.

2'-0ezokcunykneo3uo-5'-mpugocgpam aparawmacu (HI'® - gATD, al' TO,
alIT® u aTT®) - Tag-nonmmumepasa Epaamuaa ukkuHuu JIHK 3amxupu cunTe’n
yuyH ¢oitnananunaau. Hocrabuwmuaran 1OT® apanamma JIHK nonumepasa uim
AHUKIUTUHU KamaiTupanu. AHI'® Oananj KOHIEHTpaUUsICH Mg2+, VOHJIapU
KOHIIeHTpauusicuiu  kamatupaaun Ba JIHK  nonumepaza  daonnurunu
MacauTUupaIu.

bygep — mabliyM KOHIIEHTpalMsard KaTHUOH Ba aHWOHJIAp apajialiMacu
O0ynu0, peakiys y4yH ONTUMAI MIapOUT sipaTaau: ctabui pH Ba s3puTMaHUHT MOH
KYy4H.

Taxnun Kununaémean HaMyHa — peaklUUs apaialiMacura KUPUTUII YYyH
Taiépnanran npenapar 0ymuo0, [13P-ammmmdukanuscu yayH HUIIOH XUCOOJIaHTaH
JIHKHu y3una cakiangu.

Mg?+ uonu - Tag-noaumepasa UIIM ydyH Kepakiaw. VIrum KOHUEHTpanusiap
nuamnazonu: 0,5-5,0 MM (10 MM - JIHK-monumepazanu 40-50% ra cycaittupanu
Mg+ KOHLEHTPALMSCHHHMHT OIUMINM TOJMMEpPA 3aHKHP PEAKCHACHHHMHI Y3Mra
XOCJIMTATa Ba camapajopiudrura Kydjad Ttacup kypcaramau: [I3P- maxcynotmap
YUKHUIIUHA KYynauTupaau, JIEKUH Hpaiimepiap TMOpUITIaHUIIN XOCIUTH CYCasi/Iv.
Mg?+ ontuman xonuentpauusicu JJHK- matpunacu Ba mpaiiMepiapu HyKJI€OTH]L
KE€TMa-KeTanurura OOriuK. Mg2+ THT® Ounan KOMIUIEKC XOCHIT KUJIa I, aifHaH 11y
KOIUIEKCHap  Tag- mnonmMmepasa ydyH cybcrpar  xucoOmaHamuy. Mg+
KOoHUeHTpauusacu kytapwmmu JHK spum temmneparypacnHu KyTapuiviuvra Ba
npaiMepiap rTuOpUIIAHUIIN AHUKJIUTUHA TacaiuImra om0 Kelasu.

Huxnux memnepamypa pexcumu - 1I13P- ammmdukanuscumaa Taxjwi
kumHaétrad  JIHKmarm kaTtop xoaucamap Oynu0® MyaililaH TemmepaTrypa
nmapaMeTpjapy TaMUHJIaHaau. Xap Oup amrummdukanus mUKId 3Ta OOCKHYIaH




u6opat (Ppi0unn, 2002):

1. enamypayusa. Peaxunon apanammanu 95°C raya Kuzgupuiaav, OyHUHT
HaTxkacuaa ukku 3amxupian JJHK monexynacu eumnund keramu (axpanu0) Ba
UKKWTa OUp 3aHXKUPIU MOJIEKYJa XOCUI KUIIA]IH.

2. Omwamuw (npaiivepaapuune Kywunuwiy, cudpuoranuwu). Ilpaiimepnap
oup zamkupnan JIHKra xymmumnanu. Ky3manran cnemuduk coxa uerapacujaaru
kapama-kapmm J{HK 3amxuprnapura Moc KenaauraH KeTMa-KeTIMKKa TYFpU Ba
Kapama- Kapiid TIpaimepiap KOMIUIEMEeHTap Oynu0 kymmuramu. Xap Oup Kyt
mpaiiMep y4yH V3WHHUHT FOMIIATHIN TeMIlepaTtypacu MaBxyn O0ymuob, y 50-65°C
opanmukaa 6ynaau. FOmmarwum Baktu 20-60 cex.

3. Dnoneayuss  (JJHK cummesu). JIHK 3amkupWHUHT  Kapama-KapIiod
HyHamumma S5’du OXuUpJaH 3’4l OXHpra KOMIUIEMEHTap KypHO OHTHPHIUIIN.
JIHKHUHT siHMY 3aHXXHUpJapU CUHTE3U YUYyH 2'- 1€30KCHHYKJIEO3UI-o'-Tpudocdar
spuUTMacu Marepuan Oynu6 xu3Mar Kwiaau. by Oockuuma  peakinuoH
apajaiiMajard TeMIepaTypaHd ONTHMYM Japaxacura onu0 uukwiamu (72° C).
Onorainus 1aBoM 3TUll BakTu anmiudukanus kuinHaétrad [JHK dparmentununr
yayunuru  €ku  JJHK-monmumepasza QepMEHTMHUHT WIUIAl TE3MWrH  OWiIaH
OenrunaHaau. OJOHTAlMg BakTH ojaraa Kyuumaru dopmyna Epaamuja
anukiaanagu: T (amonramus) = 1 makuka x N (M.ok.H. JTHK).

AnMinpuKaUsSHUHT TeMIepaTypa HUKIN Ky Mapotaba Katapunaau (25 Ba
yHIaH kym). Xap Oup umkiga cuHtesnaHaérran JIHK d¢parmentinapu ukku
MapoTaba kynaanu. Luknuk xapaén nHatmxacu JIHK ¢parmentnapununr ysura
XOC DKCHOHEHIHAN KYITaUUIIUIUDP.

Tyeannanaémean xypurnuwi. Opataa  113P-  ammmdukanuscu  oxupru
UMUKIUMIAH CYHI KWcMaH cuHTre3naHrad [I3P maxcynormapuam Tyramnam y4dyyH
peaklMoOH apajaliMaHu Kymumya paBuiiga 5-15 gakuka moOaiinuga 72°C na
uHkyOanus kununaau (Cauku u ap., 1990).

"Uccux cmapm” ("hot-start”) — TI3P ammiudukanuscu peaxkiuscuaaru
HOCcTeNe(pUK MaxXCyJOTJIApHH XOCHJI OVIUIIMHU OJIMHU OJHUIN y4yH EHIAIlyB
XxucobiaHaiu. YHUHT MOXUSATHU IIYHJIaH MOOpATKH, MPOOMpPKanga MpaiMepliapHu
cenu(PUK FOMIIATHIN YYyH KEpaKJIM IIapoUT OYJIMaryHra KaJuap peaxiusHH
oommanmacnuru (Llenkynos, 2004).

'] Ttapkubu Ba youamura Kapab, mpalMepiap MyaililaH dpuIll
TeMIleparypacura  sragupiap. Arap  cucremMa  TeMmIepaTrypacd  JSpull
TeMmreparypacuan Oanang Oyica, npaiimep JHK 3amkupuma cakimaHu® KOJHII
XyCYCUATHHU WYKOTaJu Ba JeHaTypauusra yupaau. Ontuman mapouT yIiuiaHuo
TypuJica, S’IbHU APUI TeMIepaTypacH IOMILIATUII TeMIeparypacura sikuH OyJca,
npaiMep WKKH 3aHXUPJIM MOJeKysa Xocun Kunaau. "HMccuk craptHu" amanra
OIIMpUII WyNIapuaaH Oupu OupiamMuu JeHaTypauus BaKTHUIA TEPMOLIMKIIED
gyKypuacura (JqyHka) npodupkanu kupurtuil (Cavku u 1p., 1990).

by xomatma, arap Hocmeneduwk IOMINATHIN TEMIIEpaTypa ITUKJUIAHUIINATA
Kagap OynraH Oyiica aioHranusi Coaup OYIMaiiiu, arap KOMIIEKCIap KA3AUpUIIca
JHK-npaiimep nenatypanusra yapaian, IyHHHT YI9yH HOCTIEITU(DUK MaxCyIoTiaap
xocwn  Oynmaiimmn.  KeiimHyanwk,  mpoOupkamard  Temmeparypa  dpHII
TeMrepaTypacura HucOaHaT macasau Ba Oy crneueduk amMrIuuKaus




MaxcynoTinapu xocui Oynumura onubd kenaau (ILlenkynos, 2004).

Hbicobuti  mazopam- peakIMoOH apajialiMa TapKuOWra KHUPYBYM XaMMa
KOMIIOHEHTJIAp PEAKUUSIHU HOpPMall YTUIIMHM TabMUHJIAHMIINIA HWIIOHY XOCHJ
Kuiumra épaaMm 6epaau. ByHUHr ydyH OMIIATUI y4yH Tpaiimepiapaad ubopat
JIHK mnpemapatnapunan Qoinananunany: macanan, kepakiu opranusm JIHK cu
€KY TeHOMHHMHT crielie(hK KJIOHIaHTaH KUCMH.

Konmamunayus — peakiMoH apajammara TallKapuJaH aMIUdQuKaus
peakuusIapy y4yH HHUIIOH OYInM0 XM3MaT KWJIaJuraH Ba COXTa MIKOOHWM, canOuit
HaTmkanapau 6epaguran JJHK monekymacuan Tymm6 KOIHUIIIH.

Canbuii Hazopam TaxpuOaHUHT Xap OUp cepusAcHIa KOHTAMHUHALUSHU
WYKIWTUTAa WIIOHY XOCWJ KWl yuyH ¢oinananunaan. Canbuii Hazopar
cudaruga OUIMCTUIUTUPIIAHTaH CyBaaH (oiamaHuIl TaBCUS KUITUHAIH.

Peakuuon apamammvanaru Oerona JIHKHu #ykoTum yuyyH peakuuoH
apanammvanu (JJHK matpumacu #ykx) mpoOupkanu ynbTpabuHadina HypJiaHUIITa
10 nakuka MoOaliHKMIa Ty40p KHJIUHAIN.

Peaknvon apanammangaru OeroHa wmaTpUIlaJapHUHT MaHOau cudartuia
OYIUIIIN MyMKHH:

eJlaGopartopusa yckyHanmapu Ba nunetrkanapaa kohran JHK xonauxmapu
OpKaly;

eHamynanap opacugaru Kkapama-Kapiiv KOHTaMHHAIUS;

eOnnunru [13P maxcynotmapu.

KoHTamMuHanMsgHU OJITUHU OJIMII Ba COXTa CaJOUi HATHXKAJTapHHU OJIIUHU
OJIMIII YYYH KyWuJaru Koujaanapra puosi KWIMOK 3apyp:

o[I3P yuyH Taii€pnanaérran marpuna, [[3PHu Tyrpuaan-Tyfpu yTKazaérran
Ba [I3P Hu Taxiun Kuna€TraH Uil ypUHIAPUHU TAKCUMJIIAHT.

o[I3P yuyH apanammanu yapTpabuHadIa JamIany JJaMUHapJiaHrad mkadaa
€kn u3ossMsATIaHrad  Ookcaa apanamtupudr. [I3P  ydyyH wunuarwnanuran
MUKPOLICHTpU(PYTaHU, KYIKOIJIapHU Ba OOIIKAa YCKyHaJapHU XaM Iy epja
CaKJIaHr.

edakar [I3P yuyH unuiatuinaaurad nuneTkajlapHu Maxcyc FOBAKIN (prIbTpu
00p KOMKOKYaJapHU UIILIATHHT.

o[[3P Hu VyTKazaérranga (Qakar crTepws MaTepualyiap Ba  SIHTH
nepuaTtkanapiaH (oiganaHuHr.

I3P-amminpukanusicu.
18S pPHK renm ¢parmentu amrmmmduKanuscu 3yKapuoT MpaiMepiapu
(James et al., 2006) cranmapt ycyn épnamuaa yrkasuaaau (Sambrook et al., 2001).

2.3. II3P-amninpukanusiCHHN YTKA3HIIIL.

1. Mmam Gomuramman apBan pearusHuar JIHK- mommmepasagan tamkapu
XaMMa KOMIIOHEHTJIapWHU OHPUTHO OJMHT Ba OWp KaHya BakIra Mysra
xoimamtupu® typunr. 0,2 mi mpoOupkaHU My3ra KoimamTupuer, 34,8 MKI
ouaucTriuiupianran cyB, 5 Mkia 10X Taq-06ydep, 5 mxa 2,5 mM MgCh, 1 Mk 2
MKM 2'-ne3okcunykieo3ua-o'-tpudocdar, 2 mxa JAHK marpunacu, 0,2 mxn Taq-




MOJIMMEPA3aCH KYIIMHT, AKyHUH XaXM 50 MKM HU TalUKWJI 3Ta/IH.
2. 0,2 mu mpoOupKasaru peakuus apajaliMacuHU BOPTEKCIA apaslaliTUPUHT

Ba MuUKpoueHTpodyraga 15 cex moOaiiHMAA TOMYMJIADHU UYYKUHAU XOJIaTHUra
KEJITUPHUHT.

3. Tepmorukiaep 1acTypuHU YPHATUHT.

4. TepMonukiaep JyHKacura MnpoOUpKajard peaxkius apajaliMacuHU
YKOUJIAIITUPUHT Ba TEPMOLIUKJIIEP KOMKOFUHU MaxKam EIUHT.

5. [I3P-ammiudukanuscy TyrajUlaHTaHAaH CYHT HaMyHajJapHH araposa
renpaaru - dekTpodoped  Metonu  EpAaMuaa  TaxXJWA  KWIMII — MYMKHH.
Awmmnudukanusiianrad HamyHanu -20°C cakian 3apyp.

Kansaa 1.
2.4. T13P yuyHn my/ka/JUIaHTaH peaknus apajammacu Tapkuou, [13P pexumu.

Peakmust koMnoHeHTIapU XaxxM, MKJI
10X Tag-Oydep 5
2,5 MM MgCI2 5
0,2 MKkM 2'-ne30KcuHyKIe03u1-5'-Tpudocdar 1
20 MxM T1Y¥pu npaiimep * 1
20 MxM Teckapu npaitmep * 1
JAHK matpunacu 2
Tag-nmoaumMepasa 5 /MK 0,2
buauctunnupnanran H20 34,8
PeakussHUHT SAIKYHUN XaXMHU 50

*npatimepHune HOMIAGHUWU 84 KemMa-Kemau2u 2 #caoeanoa KypcamuieaH.

Kansaa 2.
18S pPHK renu ¢pparmeHTH aMIIM(PUKALMACH YUYYH cnieneduk npaiimMepJap.

[Ipaitmep HOMITaHU TN Hykneorun ketma-ketiauru 5°—3’

YHuBepcal 9yKapuoT TYyFpH
npairimepu 18S-SR1R(1F)

YHuBEpcall 9yKapuoT TECKapU
npaiimepu 18S- SR1(578R)

TACCTGGTTGATQCTGCCAGT

ATTACCGCGGCTGCT




Kansaa 3.
18S pPHK renn ¢pparMenTH aMminpuKanusicu pe;xuMu

Temneparypa Bakr bockuunap tacHudu
95° C 5 MuH Jactinabku Ku3aupuIn
95° C 30 cek JICHaTypalus
60° C 30 cex FOMIIIATHIII
72° C 1,5 mun CHHTE3
35 muki
72° C 2 MUH SIKyHUil CUHTE3
10° C CaxkJtam

Ha3zopar caBoJuiapu:

1. Monexkyns-TeHEeTHK TaXJIWIIapy y9yH 300JIOTUK MaTepUiUIap WHUFHINTA
KaHaal Tanabmap Kynnumaan?

2. IHK skcTpanus yuyH KaHAal JeTepreHtiapaan ¢oinaiaHuiaan Ba YHHHT
HypukHOMacu?

3. Huma yayn denon u xmopodhopmaan ¢oiiaaanuiaam?

4. CopOuusa ycynuaan ¢oiaiaHuiga HyKJIeuH KUCIOTATaApPHUHT aKpaTHIIl Ba
TO3aJalllard acoCuii 0OCKUWIapy KaHai?

5. Kaiicu makcannapnaa ty3nu Oydep unuiaTuiaamn?

6. II3P acocuit mpuHIIUILIapy KaHAKA?

7. TI3P nukiu Kaiicu sTamiapaad uoopar?

8. Peakmus apanammacy Kalicu KOMIOHEHTIapiaH ubopat o6ymaau?

9. I13P kyiinmaa Kalicu Makcaaa KaHaka Ha3opaT Kyuumaam?

10. I13P-maGoparopwusicu KaHaal Ty3WIa I ?

11. TI3P ycynuHu KaHaka amManuii axaMusiTi 0op?

DoiIaTAHUIITAH ajaduéTiiap:
1. McPherson M.J., Moller S.G. PCR. The Basics 2" edition: Taylor & Francis
Group, 2006. - 305 p.
2. Sambrook, J. Molecular cloning: A laboratory manual. 2nd ed / J.
Sambrook, E.F. Fritsch, T. Maniatis. - Cold Spring Harbor: Cold Spring Harbor
Laboratory Press, 2001. - 1626 p.




3-maB3y: Arapo3a rejinjaa 3jekTpogope3 yCyJuHU aCOCUI TYIIyHYACH.
Pubocoman Ba mutoxonapuasa JHK rozanam.

PEKA:

3.1. Aeapo3za cenunu mauépaaw 6a I[13P maxcyromaapuda snexkmpoghopes
ymrazuwt. /J[HK konyenmpayusacunu yiuaul.

3.2. Aeaposza eenuoan JIHK aoxcpamuw yuyn uwnamunaouean J[HK
mo3zanaw myniamu (L{umokun).

Tassnu wubopanapu: [env-snekmpoghopes, Y @-nypu, TAE, aeapo3sa,
opomucmotii smuouit, J[HK mozanaw myniamu, JJHK-mapkep.

JAHK s7aextpodope3n - aHaTUTUK METOA OYIMO, aXXKpaTHUIll, TEHIJIAIITAPHUII
Ba JIHK xkucmnapunu Tto3anmam yuyH doigananmwiaan. JIHK snextpodopesun
rOpu30HTAN WyHanumaa amanra omupuinau (Ocrepman, 1996).

JIHK Monekynacu makapdocdar kKoaguru MaHduil 3apsiajiaHraH, IIyHUHT
yuyH JIHK 3amxupunaru mManuii 3apsajianrad KaToAJaH 3JEKTOp MaWI0OH Ky4Hu
ocTHaa MycOaT 3apsjJlaHraH aHoJi TOMOHIa XapakarjiaHalu, Y3YyHpPOK Oyirad
MoOJIEKyJanap CEKHMHPOK KyuyaJlu, YyHKH Trejbia YUUIAHMO KOJaau, KUCKapOK
MoOJIEKyJajap Te3poK xapakaT kKunaau (Manuatuc, 1984).

Hatwxanapau Bu3yaiam Makcajuja JpuUraH araposara OpoMJId STHUIIUAN
kuputuaaau (Dretzen et. al., 1991).

Onuuran JIHK kucmnapu yinuammapu Ttaxjawid  ydyyH wusukian  JIHK
MapKepuiaH QoinaniaHnuiaim.

OnekTop MaWI0H KyWIaHHWIIM KaTTa axamusTra oidra, My cababmnu
TaKCUMJIAHUII ~camapajopyiuru mnacannmu Kysatunagu. JHK kuemmapunum
QXpaTUILIa HT MaKCUMaJl caMmapaJopiiMKKa SPUIIMII MaKcaauaa, KywiaHnum |
CaHTUMETD resiba 5 BobTaaH ommMaciuru 3apyp (Girvitz et.al., 1990).

I'enbHuHr TapkubOura xyhwmparunap kupanu: 1X TAE (pH 8,1), araposa,
Opominu >tuauil. ['enbHUHT Qou3z ynymwura kKapad Xap XwJ TapkKuOuUl KucmIap
kymunagu. 'ensaudr ¢ous ynymm JHK KucMiapu Tapkaiuml y3yHIUTH OpKaIH
tanyaHagu (4 xaasain). 18S pPHK ren taxyjmnm yuyH (y3yHiauru taxmuHaH 600
*K.H.) 2% 71 arapo3 rejid ONTUMaj XucoOIaHau.




4 xxkaaBaJ
I'eqbaa arapo3a KOHIHEHTPALUMACUHUHT HUCOATH Ba TAXJIWI KMJIMHACTIAH
JHK ¢pparmMeHTHHHHT ONITUMAJI PAa3MEPH.

I'enparu arapo3anusr Muxaopu (%) JHK xucmiapu yiraamu (MUHT
x.H, KO)
0,3 50-60
0,6 1-20
0,7 0,8-10
0,9 0,5-7
1,2 0,4-6
1,5 0,2-3
2,0 0,1-2

3.1. Arapo3a resqunu Taiiépaam Ba I13P maxcyJioriapuaa sJjiekrpogopes
YTKA3MIIL.

1. l'enbHu snekTpodope3 BaHHAYacura KyWHIJIaH aBBajl HaMyHaJIapHU
KUPUTHII YUyH OProiHajaH TapoKJyaJapHU YpHATHO udyKypuanap (JiyHka) sicabd
oqvHT. TapoKuallapHUHT TACTKU TUIIHaiapu ymyMmMu xaxmu 50 mi Oynran
TeJILHUHT aCOCUJIaH 2 MM OpaIuFUAa xKoinancul (yMyMui xaxmu 150 M 6ynran
TeJILHUHT acocHiaH | MM opanuruaa xoinamicun) (4-5 pacmiap).

2. 50mi1 2%nm arapo3sa renunu Ttaiépnam yayHn 50 mu 1X TAE Ba 1 r araposa
kymmnaan. 1X TAE Ooumnanruu koHueHtpamuscu S0X TAE sputrmacunan
tariopnanaau. (Tpuc, 0,5M DJITA pH 8,0, Mmy3naTiiirad yKCyc KUCJIOTACH).

3. Arapoza tytkuuuau 1X TAE sputmacu €pnamuaa kalHaim gapaxacuia
WyHAAl KU3OUPUHTKU, SpUTMa TOMOTE€H XOJIaTUra KEJICHUH, SIHU arapo3aHUHT
spUMaraH 3appajapuHu OYJIMacuH.

4. by xapaéunman cyur 50°C mapaxkacuma coByTuHr Ba 0,5 Mk Opomiu
STUIAWN KYIIVHT.

5. XaMMa renbp XaKMHHH OJJeKTpodope3 BaHHavyacura KyWunr. ['enb
coByranjiad cyHr (30-45 gakuka XOHa XapoparTuja), aCTajJuK OuiIaH TapoKJYaIapHU
om0 Tanuianr Ba 3nekTpodope3 BanHadacura 1X TAE Oydepunu reiap TYIUK
KOIUIAaHMAaryHra Kajaap KyWuuHr.

6. Hamynamapau 6X Loading Dye O0ydepu (tapkudbu: 4% nu 1yK capuk G,
0.03% nu 6pomdenon, 0.03% xkcunen- nuanon FF, 15% ®duxomna 400, 10 MM
tpuc-HCl pH 7,5 u 50 MM B/TA pH 8,0) Ounan myHpaili apanalmiTUPUHKH,
HaMyHaJaru SIKyHUM KoHUeHTpauust 1X OYyJicHMH Ba MUKpONUIETKa &Epaamuia
rejpJard yyKypyaiapra (JIyHKa) Ky HUHT.

7. Onuuran JJHK kucminapu XaXMUHH TaxJIWJI KWINII YYYH YyKypYadlapHUHT
(nynka) 6upura 2,5 mxn ou JHK-mapkepunu DirectLoa™ Wide Range DNA
Marker kyimHr.

8. JIHK axpaTullHM y4yH KydJaHHII | CaHTUMETp reiapAa S5 BOJIBTAAH




OILLIMACJIMTHY 3apyp.
9. Dnexktpodope3 SKyHJIAHTaHJAaH CYHT TelbHU YyJibTpaOuHadmia Ba

TPAaHCUWJUIIOMUHATOP HypJiapyJa KypHHI Ba pacmra OJIMHI, HATWKAJIAPHHU Kailn
KHJIMHT .

Jukkam! Kys3 myp napoacununz  yavmpaghuosiem Hypaapu
WUKACMIaMACIUZU YUYH JITHK 30HACUHU meKwupumoa
MPAHCUIIIOMUHAMOPHUNHZ KOMNJIEKM WHWANAPU OPKAIU EKU MaxcyCe XUmos
OUKUNapu époamuoa amanza OuupuIaou.

10. 6-pacMma xamma HamyHajgaru remjnapHuar 18S pPHK kucmmpa JIHK
amnpaukanuscuau KypcaryBuu [13P mMaxcymoTaapu Taxjimiu MHUCOJ TapuKacuaa
kentupunrad. 'ennunr 18S pPHK kucmu amnduukanusianran HyKIJI€OTHIJIap
KETMa-KeTJIUTY Y3YHAUTH TaxMuHaH 500 M.H TallKuiI KAJIaIu.
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6-pacm. 4ta HamyHaaaru rewsapauar 18S pPHK kucmuna JIHK amndnukamnuscuan
KkypcaryBuu [13P —ammudukanuscu.

11. Kepaknu [13P ¢parmeHTHHU CKanbIenb EpaaMuia rejibliaH KeCuO OJUHT,
1.5 mMn nu neHtpudyranaHrad npoOUpKara >KOMJIAMITUPUHT Ba Tapo3uga yadad
onunr. I[13P ¢parmenTnapuHu unuiad 4MKapyBUd TOMOHHUJIAH TaBCUSl KWJIMHTaH

TYpJHU XU METOJUKaIap €paaMuia axXpaTud OJIUII MyMKHH.
12. 5-xkanBanga [13P- ammmudukamusacu TaxaIuian KapaéHuaa KeIuo YUKUIIN

MYMKHH OYJIraH MyaMMOJiap Ba yJIApHUHT €4UMHU KYpCaTUJITaH.

Kansaia 5.

Kenn0 yMKnImm MyMKHH OyJIran MyaMmMoJiap Ba yJIapHUHT €eYMMH

Myammo Oxtumonu 6op cabad MyMKUH OyJraH MyaMMoO €4UMU
MaxcViIoT Zerhaqariis Hyxkneasanap épaamuia ugpaociaHuin
XCYJIOT JeTpajialt MapKa3uHU TOMHHT, MaTepHall y30K BaKT
JTHK KHITMHAH. CaKJIaHMAaraHJIMIUra UIIOHY XOCUJI KUJIUHT,
renbaa < = =
. o . V3ura xoc Oynran npaiimepiap TaHiad OJUHT
Oysuiran Hym4anex | AMIuinGUKaAIMsIHA Y3Ura N
I —— %0¢ 63 IMarasy €KM siHa/la ONTUMAaJl PEeaKlys [apOUTHHU
' ' TaHJIAHT
ITHK MaTpHIIACH OpTHKIACH Kampox muxnopnaa JJHK marpunacunam
OJIVHT.

. Y3ura xoc Oynran npaiimepiap Taniad oJuHT

. AMIUTHQUKAIUSHY y3ura |~

['enpnaru y3ura xoc . €KH sTHa/Ia ONTUMAaJ PeaKIys MapOUTHHH
. X0C OynmMaranu

Oynmaran TaHJIAHT

yu3UKYalia
K p JIHK matpunacu optukyacuKampok muknopaa JJHK marpunacunu onuar

Arapo3ara KyIpoK MUKI0pJia OpoMiu

Xwupa Oysuirat reib .
I13P- STUAUN KYIIMHT
MITTU(UKAITUSACH
aMIIMQEKALIAC JAHK matpunacunun .
MaxCyJlI0TAaru HAMyHana HYKIArA JHK maTpunacuau KymumHr
yu3uKJaiap, H Y
& [Ipaitmepiiap nHKMpO3Tra o
O3THHA CKH P pIap MEKAP SHru npaiiMepiap CUHTE3 KWJIMHT
HyKauru Oynumm y1aparan IIpauMcphl
ITpatimepmap JJTHK < . .
p paap /1 Y3ura xoc Oyiran npaiimMepiiap Taniaad OJHMHT

MaTpunaja roMaMacjainuru




I13P yTkazum yuyH SHana onTuMan peakuus MapoOUTHUHU
HOTYFPU IAPOUT TaHJIAHT
Amnuguxaro N
b p I13P Hm 6omika amrmudukaropaa YTKU3UHT
Oy3yJITaHJIUTH

3.2. Arapo3a resuaan JJHK axxpaTum yayn nmiatuiaagurad JHK
to3ajam TymiamMu (LlnToxkun).

[13P natwxkacuman onunran JIHK nmapuu to3anmam yuyn 0,8 % 100 mu sim
arapoza renb Tai€praHagu. Onektpodopesman  koiaram 21wk TI3P
MaxCcyJloTiapuHu 4 MKI Kpacka OwiaH apanamrtupud, xap Oup HabMyHa
apanalmmMaiapuH refp katakdanapura coiunu6, 100 Bt kywianum Owinan 1-1,5
coart aeKTpodope3 KaMepacuia Iopru3uiIaIm.

Onektpodope3 KamepacugaH TelIbHU OJIMO, TPAaHCWUTIOMUHATOPA XUMOS
Ky30iHaruHu TakkaH Xoiga, rexgaru JJHK mykramapuam (muk) Oup MapTaauk
ne3Bus Epaamuaa kecub® onuHamau. Kecunran rens Oymakmapunud 1,5 mi-nu
snnenopd waunuiapura conuHaau. lllyHu anoxuma >bTHOOpra OJMIN KEPaKKH
snmneHaopd WAMIIIAPUHKM Tapo3uja TOPTUII Ba Xap Oup snmneHgopdHu TapTtud
Oyiinua pakamial Kepak.

[13P wmaxcynornapuHu renaad To3anamiga “l[lutokun” Qupmacuga wuimuiad
YUKapWIraH Tyriamiapaad GoilganaHuian.

1. Dnnennopdaaru reHu 3pUTUL YUyH reiab orupiaurura TeHr 10 mr 6yica 10
MKJ1 OOFJIOBYHM apajialiMa COJTUH/IH.

2. Tepmocrarra 65 °C ra 15 makuka reib SpuryHda cakjaaHIu.

3. TepmocTatnan snmeHaophHU 0MMO XOHA XapopaTuaa | JaKuka cakjIaHaIH
Ba BopTekc KwnHaau Ba 16000 aitn/Te3 neHTpudyra KUIuHIM.

4. lentpudyragan snneHaopdiapau oaud sHrU GUABTPIM dmneHaopdaapra
npoOWpKa WYHMAArd apajjaiiMa COJMHAAM Ba IOBYBuM apanammangan 700 Mk
conuHay, 1 makuka 16000 aitn/Te3 neHTpudyra KWIMHAIM.

5. Dnmengopd wummaru apanamma onubd TtamaHagu Ba 500 MK OBYBYH
apasaimma conmHu0, 5 nakuka 16000 ain/Te3 neHTpudyra KUIMHIH.

6. Dnnenaopdaaru GUALTPIN KajJoHKa Oomka sHTU 1,5 Mi-nu snneHaopdra
yTKazunaau Ba 50 MKII 35110aT apajalmMacy €KW TO3JIAHTaH CYB COJIMHIM, | Jakuka
XOHa Xapopatuaa cakjaanau, cyHr 1 makuka 16000 aiin/te3 neHTpudyra KUIMHIN.

7. Onnenpopbaapaad  QUILTPAM  KaJOHKajJapHU  OJu0  TallUIaHaH,
SNNeHAopGHU OCTKM KHUCMHIra TYIITaH TeljiaH To3aJlaHraH MaxcyinoTHu -20°C
COBYTTMYTa 010 KyHUIaau.

l'enman  Tto3amanran  II3P  maxcymoTnapvHM ~ CHUKBEHHpJAlml  YYyH
nykiaeoruanapuau Ykutuin yayH LIKIT «'enom» («I'enotex») pupmacura 6epuiiau.

[13P wmaxcynoTnapunu cukBeHupiamra Oepumga [I3P maxcymoTmapunu
KOHIICHTpAIMsICK AaHWKJIaHaau Ba Ty KoHieHTparusra kapad JIHK 1 wmn
snmnenoduapra conuau6, ycrura [13Pna kyiinnran npaiiMepnapaan dakar.




Ha3zopar caBoJsiapu:

1. Dnextpodopes ycynu acocuaa KaHaka MPUHLUI ETau?

2. 100 ma 2.0 %-nu arapo3sa renu Tai€piiam yudyH KaH4a OFUPJIMKIAru araposa
Kepak Oynaau

3. IHK dparmentu pasmepu 350 Ba 150 x.H axpaTum ydyH KaHaai
KOHIIEHTpPAIUSUIN arapo3a Kepak 0ynaau?

4. Onextpodopes yrkazwnranna [HK wmonekynamapm Humara Ba Kakicu
TOMOHTA XapaKTIaHaIN?

5. Dnekrpodopes xkapaéamnma araposa remumga JIHK monexkynanmapu Te3nuru
KaH/Iail oMuiuIapra OOFInK?

6. Huma yuyH renga xocun 6yiran mydakdagaH KOUUII Kepak?

7. 'enpgarn JTHK xypunuim (Buzyanusaiys) HUMa XUCOOUIaH amiiara Omrajiu?

8. Dmektpodopes kapaéumma renmarn JIHK Monekymamapm xapakaTuHU
KaH/1ail K0 Ha30paT KUIUII MyMKHH?

9. Dnekrpodope3HUHT Kaiicn Oockuumaa IepuyaTka OWjIaH MIUIAIl Kepak Ba
Hera?

doligaIaHNITaH aa0HET:

Green M.R. Molecular cloning: a laboratory manual / Michael R. Green,
Joseph Sambrook.-4thed.by Cold Spring Harbor Laboratory Press,Cold Spring
Harbor,New York, 2012.




4-MaB3y. CEeKBCHHUPJIAII — THKHUHI 6np.11ath HYKJICOTHIJIApP K€TMa-
KEeTJIMI'MHA aHUKJIAIl. HYKJICOTHJIAPp KETMAa-KETJIUTU acocuaa
OpraHusMJiapHu I/I}II/IeHTI/I(l)I/IKaIII/ISI KHWJIHNIIL.

f PEZKA: \

4.1. II3P-amniuguxkayuanune acumMmempux peaxyusacuHu @ayopecyenn
HUWOHIU HYKTIeOMUONAP EpOamuda mawiKuil IMuul (CeK8eHUPpaaul peakyusicu).

4.2. II3P-amnaugurayus peaxyuscuoacu acumMmempux QpacmeHmiapHu
Mo3anau.

4.3. Blastn npoepammacu époamuda xkyniab mexkuciawt uwnapuru oaué

& >

Tasnu udopanap: Cexsenupaaw, NCBI, Blast, BioEdit, Clustalw2, Clustal
Omega npoepammanapu.

4.1. I3P-amnunpuKANUSIHUHT ACUMMETPHUK PeaKIUACHHHA (PIyopecleHT
HHUIIOHJIM HYKJICOTHAJIAP épAaMmAa TAIIKHWJI dTHII (CeKBEHHPJIAL
peaKkIusicu).

Aptomatuk JIHK cexkBeHupnam NpUHIMON aHUK BakT TapThOUIa
(baypolleHTIAHTaH MaxXCyJIOTJIapHU DJJICKTPODOPETUK aXpaTHIll, Y3Ura XocC
TEpMUHALIMS CEKBEHUPJIAIl peaklUsjapy Ba YJIApPHUHT JETCKIMSICUHUMU V3 WUUTa
omaan (Inoue el al., 1998). J[lerexkuuss renpHUHr mactku kKucmuaa, JHK
KUCMJIADUHUHT Jlazep Hypu Epaamuga OYEK MoJieKyajnapud  KY3FaJUIIH
HATWXKACUJa amalira omupuiagu. AskpaTuil mMaxcyc mociama, aBromatuk JJHK
CEeKBeHaTopu EpaamMuaa amManra ommpunand. bupuaum aBtomatnk JIHK
cekBeHaropu 1987 itun Applied Biosystems ¢dupmMacu TOMOHHMIAH WHIILIA0
YUKUJITaH.

Astomatuk JIHK cexkBeHatopu Maxcyc KOMIBIOTEP JacTypiapu EpaaMuaa
oomkapwianu. Macanan, Applied Biosystems ¢upmacu mocnamacu MWUFHII
JACTypW Ba MabJIyMOT Taxjium OwiaHn Oupra Kymunagud. OIeKTpodopeTuk
oynuuumn tyramnanrangan cyar, Data Collection gactypu épmammpma onauHgaH
WUFUATAaH MapJIyMOTJIap ¥3ura XoC JacTyp €paamMuia TaxJwira o00puIiaju.
bynna y €ku Oy HykieoTuaiap acocuaaru repmuHantianrad JJHKHuHT Terunum
dbparMeHTIIapUHUHT HUCOWM OanaHIWK YYKKUCH aHMKJIAaHAAU Ba Oy3uJraHjiapu
onu6 tanutanaau (Alphey, 1997).

Astomatuk JIHK cexBenupnamugaru QuypoleHTIaHraH MaxcCyJoTJIapHU
QXpaTuIll TEPMHUHAHTJAHTaH CEKBEHUpJIAIl peakiusuiapuaa, 3JekTpodopesaaH
TalIKApU KanWJUIsIp-TeNb 3ieKTpodope3n KeHr Kymnanunaau (Sambrook et. al.,
2001). YHra okopu ce3yBYAHIIUK, KAMWIISPHUHT XKyJa KUYKHMHA UYKH THAMETpU
HaTIKAacu XucoOnaHaraH IOKOpU OVIMHYB TE3JUTH, KaOW XyCyCHSTIApH MOC
kemanu. JlacTimabku uimmapaa Kamuuissp 3JIEKTPOoPOpe3uHN amaira OMHUPHUII YIyH
onnuii monuakpuiamua reau xu3mart Kwirad (Lario et al., 1997). bupok yHuHT




Yy3rapyBYaHIUTH, XaBO MyhaKYaIapUHUHT XOCHJI OYIHIA KabW KaMYUIUKIapH
METOJHUHT YHYMJOPJWUTHHU KYypUHAp Japaxkaaa mnacautupapav. YHU3HUKIU
NOJIMAKpUIAMU] ycyiaujaH (oWganaHui KyHuJard MyaMMOJApHUHT €UUMH
Oynau Ba Oy METOIHMHI camMapaJOpiurvuHu omupuiira xusmaTt Kuwiad. (Inoue et
al., 1998).

@DIypoUEeHTJIAHITaH TEPMHUHAHTJIAHIaH HykJeoTuaiaap épaamuaa II3P
aMIVINPUKAIMACH  ACCHMETPUK  PeaKUMSJIADUHM  TAIIKWJI  KWJINII
(cexkBeHMpJIall peakuusicH) (2 MmaB3yra Kapasr).

CexBenupnaim peakuusicugaru [I3P  Oockuunapu ydyH MYJDKaslaHraH
peanusiiap apajamiMacu  KOMIIOHEHTJapu  6-xajaBaija  KYpCaTWUIITaH.
CexBenupiam  peaknuscugaru  [I3P  OGockuumapm ydyH  MyIDKaljiaHTaH
TepMoluKIep TapTubu 14-xkanBanga kypcatuiarad. JIHK  cexBeHupain
M13/pUC(-20) kabu cranmapT npaiimepiap épaamuaa éxku ABI Prism 310 Genetic
Analyzer aBromar cexkBeHaTtopu Epnamuia yTkusuiaau. [Ipalimepnapau Cunton
(Poccust) kopxoHacH CUHTE3JIaraH.

Kansai 6.

CexBenupiamn peakuusicugaru [13P 6ockuunapu yayH MyKauiaHTaH
peanusiap apaiainmMacu TapKuou.

Peakuus komroHeHTIapu XaXMH, MKJI
2,5X Ready Reaction Premix 0,5
TMS Buffer 5X 3,75
3,3 MM IIpaiimep 1
JIHK 1
bunuctunnupianras cyB 13,75
PeakuustHUHT SIKYHUN XaXKMU 20
Kansan 7.

CexBeHepJialll peaklUsCUHU YTKa3UIla TeEMIIepaTypanap JaBpy TapTUOU.

Temneparypa Bakr Bockuunap tacHudu
96° C 1 mun JACTIaA0KU KU3IUPHUII
96° C 10 cex JEHATYypaLus
55°C 50 cex FOMIIaTHII 35 nasp
60° C 4 MuH CUHTE3
10° C cakJjanmt




JKansan 8.
JNHK- CekBeHnupianiga mpaiMepIapHUHT HyKJICOTH KeTMa-KETIIMTHHA

[IpaliMepHUHT HOMJIAHUIITN HYKJICOTH]] KETMa-KEeTIUTUHU 5’ —3’

CexBeHupiam y4yH npaiMepHuHr 17 TAATACGACTCACTATAGGG
IPOMOTOP KUCMH

CexBeHHUpIall yUyH TYFpU MpaitMep GTAAAACGACGGCCAGTG
M13/pUC (-20)

4.2. TI3P amniupukanuscu acCUMEeTPUK peaKIusiiapu
(pparMeHTIAPMHY TO3AJIALI.

1. I13P-¢parmentiapu cakmnanrad npooupkara 2 mxi 125 MM DITA, 2 mMxn
3M natpuii auerat Ba 70 Mki1 95% 3TaHON KYyIIUHT.

2. ApanamMaHu XOoHa mapoutua 15 nakuka mobOaitHuaa MHKYOAIIUs KAJTUHT
CYHTpa apajaliMaHd BOPTEKC/a apajalliTUPUHT.

3. Apanammanu 30 gakuka mobaitnuga 20°C 1a MHKyOaIus KUINHT.

4. 20 nakuka MmoOaiiHuaa 13.3 MUHT gak/ail neHTpudyrananr.

5. Kepakcus cyloKIMKIM MUKpOTUIIETKA €p/laMKIa acTalIuK OuiaaH o0
TallJIaHT.

6. Uykunaaura 100 mxn 70 % nu sTaHoN Ba 5 makuka MoOaiHuma 13.3 MuHT
JaK/ai neHTpudyraiaHr.

7. Kepakcu3 cyokmukian onu® Tanuianr Ba npoOupkanapuu  37°C
TEPMOCTAT/Ja OUYUK XOJIJa KYpUTHHT.

8. Kepakcuz cywoxknuk Oyrnanrangan cynr 20 mxn Hi- Di dopmamuna
KYIIIUHT.

9. Apamnammanu 20 cek 1aBOMHa BOPTEKCAA apajalliTUPUHT .

10. Ilpobupkamaru apaiainMaHy TEPMOLIEKIIEPTa KOMIAII THPHHT.

e 2 nakuka moOariHnaa 95° C raya KH3IUPHHT,
e Cakyiam yuyH 4° C radya COBYTHHT.

11. IlpoGanap >xkoWnamrad NpoOUPKIAPHU TEPMOLUKIEpPAAH YHKapraHiaH
CYHT, KucKa BakT mobOaitHuma (20 cex) neHtpudyranad, ToMUUIapHU HYKOTHO
OJIUHI Ba MpOOAaHM MaxCcyC CEKBEHepjlall Y4YyH MYyIDKajulaHTaH MpoOupkara
KOWJIAIITUPHUHT .

12. CekBenepaamn HaTwkanapura BIOEdit mactypmam maketn épaammuaa
unuioB Oepuianu. CekBeHJaHraH XpoMmMoTorpamma Taxjawin yduyH Chromas
nactypuaan doinananuiaau. Mucon tapukacuaa S-pacmaa BioEdit macryprarn
MaKeTH epJaMuia CEKBEHJIAHTaH XpPOMOTOrpaMMa TaXJWiu KypcaTwiaraH. 18S

pPHK renm xucmumaru OupiiaMuu HYKICOTHIJAP KETMa-KETIUTUHU (y3YHJIHTH
417 n.H.):




> BioEdit Sequence Alignment Editor
File Edit wiew Zoom Horizontsl Scale Accesory Application RNA - Window Help

> ABI Chromatogram: D:\dolluska-Helminths Project 2015-2017\Ps 201 6Mdoawcka chkee nuel001_HO2_a7.abl

— =mm Selectsd: none Sample: a7 File: D-Malhska-Helminths Praject 201 5-20171Ps 201 6Momocra cromermci0] _HOZ_a7 abl

30 40 50 ] ] a0 on 100 110 120
COAGACTCTAGCCTAT TAAATAGT TCGCC G GTCCCTCG ATGCGCCO OCOCAACTTCTTAGAGGOACGAG TOOCGT TTAGCCACACG AGATTGAGCAATA

(=] [CouwierNew  ~|[11 <~ B 1 total saquences
Maode: | Select / Slide + Selection: null Sequence Mask: None

Position: 4 Numbering Mask: None

J— BB e <2 [GaT AT Serall L ]
& 1 DIT Gen - =ERERE T 0 g o i 2T 2T 108 & @ tpeed slow fast
P T R R R R TR R R TR PR R R e T R RN L R AR A SRR PR SRR ERON
: 10 20 a0 40 50 60 70 80
Yl TEEEETATECCTEEETTATACGATACGACGAGACTCTAGCCTATTAAATAGTTCECCGETCCCTCEATGCGCOGECECAACTTCTT

Wayck, @r-/B@a O [#w. [de.

5 pacm. BioEdit nactypu épaaMuaa ceKBeHC XpaMOTOrpaMMacH HAMYHACH.

Banlann HYRJICOTHIJIAP KETMA-KCTJJIUIHA TAXJIH/IHN aCoCHuaa
OpraHU3MHH I/IIIeHTI/I(l)l/IKaIII/IﬂJIaHI.

OpraHu3MJapHUHT WICHTHU(UKALMSIANT OJaTa HYKJICOTHIJIap KeTMma-
keTuru Ttaxjawin acocuaa, BLASTn (http ://www. ncbi.nlm.nth .gov) xyn
MapoTa0aluK  TYFUpJalml  JacTypud €plamMuja MabiymoTiaap  0Oaszacuja
GenBank/EMBL/DDBJ (http://www.ncbi.nlm.nih.gov) ytka3unamu.

BLAST (unrn. Basic Local Alignment Search Tool) - éupaamuu
HYKeomuonap 6a OKCULIAp KEemMa-KemaAuSUHu Coaummupumiea époam

oepysuu anzopumm. BLAST anroputMu acocugarn KOMIIOTEP AacTypJIapH
OupiamMuud CTpyKTypacu (KeTMa-KeTuru) €k MablyMoTiaap ©Oa3zacuparu
(dbparmMeHTH MablyM OVITaH OKCHJI €KM HYKICHH KHCJIOTajlap TOMOJIOTJIAPUHH
u3nab tonuimira uMkoHuAT spataau (Altschul et al., 1990).

BLAST cepusicuparm aacrypJap. buonoruk KeTMa-KeTJIMKHH TaXJIWJI
KWJIMII YYYH 3 Ta aCOCUM €HIAITYB MaBXyIJIHP:

Hykneomuonap kemma-kemaueu maxauau. JJHK éxu PHK nykneotuanapu
KeTMa-KeTJIuTM OujaH unuiamra épaaMm OepyBYM ajaroputmiap Tyrmiamu. Blastn
(«Nucleotide BLAST») nactypu Typam Xujl MabliyMOT/iap Oa3acura 3ra Oynrax
HYKJICOTHJIap KETMa-KETJIUTMHU COJIMIITUPUII Ba TOMOJIOTUK KETMAa-KETJIUKHHU
n3mab Tomumra €paam Oepamau. Blastn éppamuma Taxawn Oomika anaropuTmiiapra
HUCOaTaH KYNn BaKTHM OJIaJ{, JIEKMH MAacT TOMOJIOTJIM KeTMa-KeTIUKIapHU



http://www.ncbi.nlm.nih.gov/

COJIMIITUPUIN WUMKOHWHU Oepamu. Megablast 95% raua sSKUH KapuUHIOII
HYKJICOTHUJIap KeTMa- KETJIMTUHU COJUIITHPHUIITa MyJpKautanrad. Jlactyp kyn
HYKJIEOTH] K€TMa-KETJIUKIAPHA AroHa KeTMma-KeTMKka iuranu Ba BLAST 0Oa3za
MabIyMOTIapuHu Kuaupa Oonutaiigu. Keitmn megablast maauBuayan ketma-
KCeTJIMKHA ~ COJIMIITHPUIN Ba CTATUCTHK WIUIOB OepuIl y4YyH OJUHTaH
MapJIyMOTJIapra unuioB Oepa Oomnutaiiau. Discontiguous megablast mactypwu
HYKJICOTHIAp KETMa-KeTIWTHHU 0a3u OWp MOC KeaMaciuKka JThOopra Ba
OJIMACJIMKKAa HYn Kysaau, y (apKIaHyBYHM JICKUH KETMa-KEeTJIUKHU TaKKOCIAI
Y4yH MYJDKaJUUIaHTaH.

Okcun Kemma-Kemauzu maxauau. AMAHOKUCIOTaNap KETMa-KeTJIUTH OMIIaH
unamra épaam OepyBuu anroputmiuap tymiaamu. Cranpapt Blastp («Protein
BLAST») pmactypu Typau Xuwil MabiaymoTiap 0Oa3zacura dra Oyiran
AMUHOKHCJIOTAJIAp KETMAa-KeTJIUTMHU COJHUINTUPUII Ba TOMOJIOTHK KEeTMa-
KeTJIMKHU W351a0 Tomumra &paam Oepanu. bomka nactypmap cunrapu Blastp
JACTypy MaxajUIMii TOMOJIOTHK KUCMJapHU Tomaau. Ky#umarn anroputm
épmamuza JacTypu TYpAM XWJI  MablIymoTiap 0Oa3zacura ara  OyiraH
AMUHOKHCJIOTAJIAp KETMa-KeTJIUTUHU COJHUINTUPUII Ba TOMOJIOTHK KeTMa-
KeTJIMKHU u371a0 Tomuin MyMKHH. psi-blast («Position-Specific Iterated BLAST»)
AITOPUTMHU OKCHJUIAp KETMa-KETJIMTU TaXJWIUJa SHa/la CE3TUp ajaroputM OViuo,
YHU OKCWJUIADHUHT Y30K KApUHIONUIApU €KUM OKCUJUIADHUHT SHTH OuJia
ap3oJlapuHu Tomuin y4yyH (Qoitnacu OYymaau. Kyimmaru anroputmuman Blastp
CTaHJApPT QJIrOPUTMHU KETMa-KeTJIMKHUW TOMa oOJMaraHja €K TUIOTETUK
OKCWJIJTapra ajoka lo0opraHjma, MyaliaH KeTMa-KeTJIMK OWiIaH VXIIaluiuK
tonuwiranna ¢Goungananunaau. Phi-blast («Pattern-Hit Initiated BLAST»)
dolinananyBun 0eprad mabJOHHU y3Maa cakjaiu Ba OUp BakTaa QoiigaraHyBuu
Oepran cypoB OWJIaH TOMOJTHK VYXmiam OYJIraH OKCWUIAp KeTMa-KETJIUTHHU
Kugupuimn  yuyH Mypkaimanrad. Cdart  («Protein homology by domain
architecture») aJirOpuTMH OKCHJUIAp TapKUOWMHU VpraHaad. Y XaMma OKCHILIAp
TapkuOuHu theprotein nr MabaymoTiap 0Oa3zacuja TaxXJIWJI KWJIAJU Ba KUJIUPYB
o6 6opasu.

Tpaucnayua Kuaunzan Kemma-KemaukiapHu maxaun Kuauuwi. Maxcyc
gacTyp OYnmO, HYKIEOTHI KeTMa-KeTIMKHU aMHHOKHCIOTa KeTMa-KeTIWTHUTa
TpaHCHsUMs Kuiuiura UMKoH Oepanu. Blastx («Translated query vs protein
database») onaMH HYKJICOTHJ KETMa-KETJIMKHM aMHUHOKHCJIOTa KETMa-KETJIUTUra
TPAHCIIALMS KUIAaI1, KeUHH OKCHUIUIAp TOMOJIOTHK KeTMa-KETIMKHU MabJIyMOTiap
0a3zacuna m3nad tonumra €pnam Oepaau. Blastx YKum yuyyH HYKI€OTHA KeTMa-
KeTJIMKJIApHU XamMMa 6Ta XOIIMSICUHU TpaHCHsAnus Ba Taxjwn Kwiaau. Llynmai

KHJINO, anroput™M de novo CeKBEHUpJIAHTaH HYKJIEOTH I KeTMa-KeTnukHu Ba EST-



ketMma-keTiukHU («Expressed Sequence Tagsy») Taxiun kunagu. By anroputm
O6omka Hykneotun Blast ra mucOaTan sHama ce3rup ajiropuT™M XHCOOIAHAIH,
YYHKH COJIMIITUPYB OKCHJI KeTMa-KeTJIUTU Japaxacuna onub Oopunanu. bomrka
tapadman, tblastn («Protein query vs translated database») anroputmMu akcuHYa
OKCWJIJIAp KETMA-KeTIUTHHUA HM30XJIM OYIIMaraH HYKTCOTHJIAP KETMa-KeTJIUTHIa
kunupumra épaam O6epanu. Ba nuxost, tblastx («Translated query vs translated
database»)  anropuTMu, SHTM ~ TE€HJApHU  HYKICOTHJ  KeTMa-KETIUKIa
uaeHTUGUKAIKS Kuaumra ¢Goigand XucoOaaHaam.

4.3. Blastn nporpammacu épaaMmmuja Kyniaad TeKucIall HIJIAPWUHHA 0JIU0
oopu.

BLAST anroputminapu €paaMuaa, HYKJIEOTHJ KETMA-KETJIIMIH TYPJIH XHWJI
OpraHu3Mjap T€HOMH MabJIyMOTIapu Oa3acuja TaxJuil YTKA3WIl MYMKHH:
yMypTKaiauiap (ogaM, CHYKOH, Makaka Ba OoIIKalap), yMypTKacusiap
(mpo3oduina, Caenorhabditis elegans Ba Gomkanap), ycummknap (apabumoricuc,
MaKKaxyXxopu Ba OolIKaiap), 3aMOypyFiap (acnapruiui) Ba BUpyciapia.

BLAST wuwwnaw npunyunu. BLAST cepusdcumarun pactypiap Mabiym
KUCMJIapJlard KE€TMa-KETJIUKHU COJIMIITUPUIN YYyH MaXaJUIMi TYrupiam ojaud
6opanu. Hyxneotun €xu amuHokucioranap keuma-keriauru BLAST cepsepura
kenrangadn cynr, BLAST xamma kucmimap (okcwiiap ydyyH Oy 3
aMUHOKHCJIOTaJlaH HMOOpaT KeTMa-KeTJIMK KHUCMH, HYKIEHH Kucioramap 11
HYKJICOTHIap/lan uOopaT) Ba yXIiam KUCMJAp >KaJBaIMHU Ty3aau. Keilun
MabJIyMOT/Iap 0a3zacuaa KUAUPYB aMalira ONIMPIIIaId Ba TOMOJIOTIIap TOMMIITaH/a
yIIADHUHT YiIyaM KHUCMJIapH y3aTupuianu (4 Ba yHAaH OPTUK aMUHOKHUCIOTa, 12
Ba YyHJAH OPTHUK HYKJIEOTUIJApP) aBBAJI OPAIHUKCH3, KEWHH OpJIUKJIApJIaH
doitganmanwiran  xoyija. XaMma ~MYMKHH ~OYyiaran  yia4am  KMCMIIapu
y3aUTHpUITAHJAaH CYHI, MajdyMmoTiap Oa3acujard siHaja TOMOJIOTHK KeTMa-
KeTJIMK Xy(T TYFUpJIaHAIu Ba OJIMHTaH MabliyMOT SeqAlign cTpykTypacuaa Kaia
KUJIUHA]IU.

Vprauunaérran ketma-ketauk Ba BLAST manymoTnap Gasacuiarn KeTMa-
KeTJIMK YXIIANUIUTY Japakack Ba axaMUATHHM aHUKJIam Makcaauaa Max ident
(Makcumat yxmanuiuk), Query coverage (cypoB KaMpoBU MaiijjoHU) Ba E Kuiimat
(expected value, E-value) (kytuiaran kuitmat) nan (oigaTaHuIa M.

Blastn mactypu épaamunaa kyn MapoTadaJuK TYFUPJIANIHH YTKAZHII

1. BLAST NacTypu caxudacura KUPUHT:

http://www.ncbi.nlm.nih.gov/blast/Blast.cgi.
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BLAST acocuii caxudacu ounnummga Tena Kucmaa 4 Ta WIOBAIH aCOCHM
MEHI0 Oop:

e Home — yii caxudacuru KauTHIl yqyH HIIOBA.

e Recent Results — 36 coar nunga KWIMHTaH KUAUPYB HATHKAIAPHHA OYUIII
Y4YyH HJIOBA.

e Saved Strategies — cu3amHr maxcuii caxudanruzga«My NCBI» kunupys
HaTWKACHUJIaH CYHT CaKJIaHTaH UIIOBA.

e Help - BLAST pmacrypupa xyxokaTiap OWjaH HMIUIAIl YYyH KarTajorra
YTHII HIIOBACH.

2. Acocuit Mmentona Basic Blast rpadacugaru «nucleotide Blast» mactypunu
TaHTJIaHT.

3. Kerma-kernukan kuputuim oiHacura FASTA dopmatuga Enter Query
Sequence kuputunr. Hamyna natmxkacuga 18S pPHK kucmu HykiieoTua Ketma-
KETJINTUHU TaHJIAUMU3.

4.Choose Search Set — Others — Nucleotide collection (nr/nt)
napaMeTpUHU TAHTJIAHT.

5.Program Selection rpadacuma somewhat similar sequences wu3smnamn
aITOPUTMUHU TAHJIAHT.

@ BLAST tyrmacunu OOCHUHT.

Yr1kasunaran Taxjuira 6unoas, Qoinananunaérran 18S pPHK renm kerma-
KETJMIM acoCHIard TaxXJWI HaTrkajgapura kypa 0y Psedonapaeus sogdiana (reu
18S pPHK, KU760758) ne® wuneHtudukamus KWIHII MYMKWH, JEKUH 98 %
Vxmanuimk acocujna (Makcuman uaueHtudukamus -98 %, cypoBHM amainra

ommupwuir odsactu — 90%, E value - 0.0)
! Y NUP AHK-auartocTka xY 22 BLAST: Basic Local Alignmen x( e a0 Beemmnes —a e me Abcrakhim Kuchboey - Publ %

€« C' [ blast.ncbi.nlm nin.gov/Blast.cal =

BLAST® Home RecentResults Saved Strategies  Help

BLAST finds regions of similarity between hiological sequences. more... Your Recent Results MNew!

Try SmartBLAST for an improved protein-protein search

All Recent results...

BLAST Assembled Genomes
Find Genomic BLAST pages o Human o Rabbit o Zebrafish Hawx
(*é“o o Mouse o Chimp o Clawed frog
\_.J o Rat o Guinea pig o Arabidopsis
o Cow o Fruit fly o Rice
o Pig o Honey bee o Yeast It is now ruch easierto search
o Doy o Chicken o Microbes WGS (Whole Genome Shotgun)
with stand-alone BLAST an your
Basic BLAST Qwn computer,
Choose a BLAST program ta run ‘ied, 20 Jan 2016 10:00:00 EST

More BLAST NnewWs...

nucleotide blast

Search a nucleotide database using 3 nucleotide query
A blastn, megablast, discontiguous megablast

e blast | e, sk, pre et it Tip ofthe Doy
hlastz | Search protein database using a translated nucleotide guery uimkw
thlastn | Search translated nucleotide database using a protein gquery
thlastx | Search translated nucleotide database using a translated nucleotide query

strlcture even across species

- More tips...
Specialized BLAST

Choose a type of specialized search (or database name in parentheses.)

= e 08, 1747
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BLAST acocwuii oitHacu.
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€« C'  [4 blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blasin&PAGE_TYPE=BlastSearch&LIMK_|LOC=blasthome iy =
- _________________________________________________________________N
BLAST® > blastn suite Home RecentResults Saved Strategies Help

Standard Nucleotide BLAST

blastn | blastp | blastx | tblastn | {hlastx

Enter Query Sequence BLASTH programs search nuclectide databases using = nuclectide query. more... FBesetpage Bookmadk

Enter accession number(s), gi(s), or FASTA sequence(s) Clear Querysubrange o
>F=.zegdiana_Tis -

GEAKTTCERACT . T P
or, upload file BrifiepuTe hain | $ain He BeiBpan @

Joh Title |
Erter & tlescriptive tiie for your BLAST search &
Aligh two or more sequences i

Choose Search Set

Databhase Human genomic + transcript . Mouse genomic + transcript © Others (nr efc.)
| Nuclentide collection (ntint) ve
Limit by ‘Organism O BioProjectD CWGE Project
Organism
Options! Exclude %
Enter organism comman name, binomial, or tax id. Only 20 top taxa wil be shown. &
Exclude Models G4MXP) L Unculturedfenvironmental sample sequences
Options!
Limit to Sequences from type material
Optienal
EI‘II‘TOEHZEQHEW [ | Youlllll} Create custar database
Optional Enter n Entrez query to limit search &)

Prograr Selection

Optimize for ® Highly sirmilar sequences (megablasty
© More sequences (d ous
0 Gomewhat similar sequences (blastn)
Choose & BLAST algorithin &

Search using Megablast (Optimize for highly similar sequences) .
s RYeK @~c = J

7 pacm. Hykneotuanap kerma-ketnuru taxjawiu BLAST oitnacu.

8, 9 u 10 pacmiiapaa HaTHXKanap TaxJIMJINA KEJITUPUITaH.

€« C [ blast.ncbi nlm.nih.gow/Blast, cai Q% =
BLAST® » blastn suite > RID-HBFSTG4001R Home  Resert Results  Saved Strategies  Help
BLAST Results
Edit and Resubmit Save Search Strategies  #Formatting options & Download Yoo} Howto read this page  Blast report description
Ps.sogdiana_liz
RID HEPSTG4001R (Expires on 04-20 15:05 pm)
Query ID lcl|Query_251573 Database Name nr
Description  Ps.sogdiana_liz Description MNucleotide collection (nt)
Molecule type nucleic acid Program BLASTH 2,3.1+ b Citation

Query Length 469

Other reports: »Search Summary [Taxonamy reparts] [Distance tree of results]

EGraphic Summary
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[Mouse-ower ta shom defline and scores, dlid to show alignments |
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8 pacm. BLAST nactypwu umm rpaduk HaTHXaJIapH.




& — C [Jblastncbinlm.nih.gov/Blast cai A%y =
© Descriptions .
Select All Mone Selected:
T Alignments o
Description ET;?(E ;031 ?;f: v;ue Ident Accession

Auriculinella bidentata izolate PROGS0 185 ribosomal RMA gene, partial sequence TITTITOO0% 0.0 98% Km2E0aTia
Auriculastra subula isolste PR1651 185 ribosomal RMA gene, parial sequence 737 737 80% 0.0 98% KM2E08701
Arion silvaticus 18S ribosomal RMNA gene, partial sequence 73T 7T OO0% 0.0 98% AMY1453851
Acusta despecta sisholdiana 185 ribosomal RNA gene, complete sequence 737 737 90% 0.0 98% AF1804531
Blbiplicata 185 rRNA gene 73ITOTITO0% 0.0 9% xodored
Deroceras reticulatum 165 ribosomal RNA gene, partial sequence 732 732 90% 00 98% Av1453751
Cylindrotis guadrasi isolate PR2223 185 ribosomal RNA, gene, partial sequence 730 70 00% 0.0 98% Km2e0aTan
Zospeum suarezi isolste PR1842 185 ribosomal RS gene, partisl sequence 7300 7300 89% 0.0 98% KM2G096T
Leemodonta bella isolste PROBS2 185 ribosomal RMA gene, partial sequence 726 TIE O0% 0.0 98% KM2E09961
Microtralia occidertais isolate PR1760 165 ribosomal RMA gene, parial sequence 726 TI6  90% 0.0 98% HMZG09E4
yozotella myosctis isolate PR17S8 185 ribosomal RNA gene, partial sequence 7230713 90% 00 97% WM2E10011
Pythia scarabaeus izolste PROB2E 155 ribosomal RMA gene, partisl sequence b 721 90% 0.0 97% KM2E10044
Laemadonta cubensis isolate PR1750 185 ribosomal RNA gene, partial sequence m 72 90% 0.0 97% KM2E0947 1
A.girius small subunit ribosomal BMA gene bl 71 90% 0.0 O87% xos82sn
Cepasa nemoralis 185 rRNA gene 719 719 90% 0.0 97% AJzz4aeid
Cassidula aurisfelis izolate PR1927 185 ribosomal RMA gene, partial sequence 77T o0% 0.0 97% Km2s0agnd
Allochroa pfeitteri isolate PR1384 185 ribosomal RNA gene, partial sequence 717 77 B9% 00 97% KM2E09E31
Discus rotundstus voucher EED-Phy-B07 185 ribogomal BMA gene, partial sequence 77T o0% 0.0 97% FJF2d
Oxyloma sp. 185 rRMA gens 717 7T 80% 0.0 87% #942761
Onchidella boreslis isolate PROTIT 18S ribosomal RN gene, partial sequence 78 715 90% 0.0 97% KM2sioosd
Auriculinglla bidentata isolste PR2057 183 ribosomal RMA gene, partisl sequence 714 714 B7% 0.0 98% KM2E08731
Ellgbium chinense isolate PR2221 185 ribogomal BNA gene, partial sequence 78 715 o0% 0.0 97% Km2s0arsa

€« — C [} blastrcbinlm.nib.gov/Blast el Q| =
E Alignments
EiDownload ~ GenBank Graphics ¥ Next & Descriplions

Auriculinella bidentata isolate PROBS0 185 ribozomal RNA gene, partial segquence
Sequence D QB[KMZ80371 1] Length: 1850 Number of Matches: 1

Related Information
Range 1: 1429 to 1850 GenBank Graphics

Score Enpect Identities Gaps Strand
737 bits(359) 0.0 416/424(38%) 2/424(0%) Plus/Flus
Query 3 AGEEAGCCCASTGECCTTIAGCCACACCAGATTCAGCARTARCAGGTCTETGATGCLCTT 62

IR N N N N R e R R R R RN RN AR R AR NN R NN
Shjct 142% AGCEA--COAGTECCCTTTACCCACACCAGATTGACCAATAACACCTCTCOTCATCCCCTT 1486

Query 63 ABATETCCEGEECCGCACGCRCECTACACTCAAGEARTCAGCGTGRATGCCTCCCTGECE 122
BN N N N N N R R R R RN RN RN RN AR R N NR N
Shict 1487 AGATGTCCGGGGCCGCACGOGCGCTACACTGARGGRATCAGCGTEGATGOCTCOCTGGOC 1546

Query 123  CEARAGGGCTGGEAAACCCGTIGAATCTECTTCGTGCTAGEGATIGEEEOTTGTARTTCT 132
NN N N N N N N R N R RN RN NN R NN N i
Sbijct 1547 CEARAGGGCTGGEARACCCOTIGARTCTCCITCETECTAGEGATIGGEGCTTGTARTTET 1606

Query 183  TCCCCATGARCCAGCAATTCCCACTAACCGCCAGTCATAAGCTCOCGTTCATTACGTCCC 242
NN N N N N R R R R RN RN RN AR AR RN N
Sbjct 1607 TCCCCATGARCGAGGAATTCCCAGTARGCGCGAGTCATAAGCTCGCGTTGATTACGTCCC 1666

Query 243  TECCCTTTGTACACACCGCCCOTCECTACTATCGATTCACCCGTICAGTCAGGGCCTCEE 302
NN R N N N N R R R RN RN RN SR N AR AR R N NN N
Sbjct 1667 TECCCTITGTACACACCGCCCGTCECTACTATCGATTGAGCGETICAGTCAGGECCTCEE 1726

Query 203  ATTEGTCTCGETCTGGTGCOCAAGTCCCGGCACCGOTOECOGACAACAAGCTCOARCTCL 362
IR N R N N N R R N RN RN RN RN ER SRR N R Ny
Sbjct 1727 ATTGGTCICGGTCTGGTACGCAAGTGCCGGCACCGOTGGCOGAGRAGACGCTCGARCTOG 1786

Query 363  ATCGCTIGGAGARAGTARARGICCTARTARGGTTTCCGTAGGTGRATCTGCOGAAGEATC 422
IR N N N N N N R R R NN R N R SRR N NN NN
Shjct 1787 ATCGECTTCCAGARACTAAAACTCCTAACAACCTTTCCCTAGCCTCAACCTCCCGRAGGATC 1846

Query 423  ATTA 426
Ll
Shjct 1847 ATTA 1850

@Download ~ GenBank Graphics ¥ Next & Previous & Descriptions

Auriculastra subula isolate PR1BST 183 ribosomal RNA gene, partial sequence
Sequence ID: QBIKMZE0370.1] Length: 1892 Number of Matches: 1

Related Information
Range 1: 1430 to 1851 GenBank Graphics

Score Expect  Identities Gaps Strand
737 bits(359) 0.0 416/424(38%) 2/424(0%) Plus/Plus
Query 3 AGCGAGCCCAGTGGCGTTTAGCCACACCAGATT GAGCAATARCAGGTCTCTGATGCCCTT 62

IR N N N R e R R N R R NN RN R AR AR NN
Sbijct 1430 AGGEA--CGAGTGGCGTTTAGCCACACGAGATIGAGCARTAACAGGTCTGTGATGCCCTT 1487

Query 63 AGATETCCOGOECCECACCCOCOCTACACTCARGCAATCACCCTCCATCCCTOCCTGECE 122 -

10 pacm. Ypranuna€Trad HyKJI€OTHAJIap KeTMa KeTJIUTH Ba MalTyMoTiIap 6azacunaru
KEeTMa-KeTIMKHUHT KY(PT TYFUPIAHUILIH.




TakocimaHa€TraH KeTMa-KEeTJIMKHUHT TYJIUKCH3 FOMOJIOTHACH XaM HaTHXa
oymummm mymkuH: 1) GeneBank nenonupoBaTh KHIMHTaH KeTMa-KETIMKIAp
xaTo Oynuiy MyMKuH (Sbjct); 2) Typ numMgaru y3rapyBUaHIUK.

Ha3zopar caBoJsiapu:

1. Canxep ycynu acocujaru CeKBEHUpIallla KaHaai NpuHIun €raan?

2. CexBeHMpIIAI YTKA3UIIIa 3aHKUPHUHT y3UIIIa KaHAal KOMIIOHSHTIIAp
Kepak?

3. [I3P-ammmpukanmscu acCUMETPUK peakiusicuaa pparMeHTIapHu
TO3AJIAIHU TYITYHTUPHUHT?

4. Blastn mporpammacu €paamMuaa Kymiad TyFpuianuiap Kanaan yTkasunaamn?

5. BLAST épnamuaa 6upinaMuu HyKJICOTHIAP KeTMa-KeTIUTHHA KaHaai
TaxJIMJ KWINHAIu?

6. BLAST Ounam uluiaiiHy NPUHIUILUIAPUHA KYpCATUHT?

dopaananniaran agadueér:
1. Sambrook, J. Molecular cloning: A laboratory manual. 2" ed / J.
Sambrook, E.F. Fritsch, T. Maniatis. - Cold Spring Harbor: Cold Spring Harbor
Laboratory Press, 2001. - 1626 p.




5- maB3y. @WI0reHeTUK AapaxTHu Ty3uil. Hykiaeoruanap kerma-
KEeTJIUTuHM reH0ank (ncbi) 6azacura sKoMJalmITUPUIL JHK — ITUATHOCTUKA

(m3p ycyJam).

@ e N

5.1.Taxnun yuyn onunean Kemma-KemauKiapHu my3uid;

5.2.Clustal Omega oOacmypu époamuda nyxkreomuonrap remma-
KemaueuHu Kyn mapomaoany myaupiaut,

5.3.Qunocenemux Odapaxmuu myzuwoa MEGA-5 npoepammacuoa
KYNpox xaxuxamea yxwauwiiux ycyau (maximal likelihood), maxcuman
ukmucoo (maximal parsimony), uamanab Kypuiean ypmada icyQmaux
(UPGMA) 6a sxun xywnunap (Neighbor-joining)oacmyprapu opkanu
meKuupuuL,

9.4.0nunean Hykieomuonap Kemma-KemiaueuHu xaikapo I eunbank
QVCBI) ACOUNAUIMUPULL, /

Tasinu u6lopanap: Morekyusap gunocenemuxa, @unocenemux oapaxm, fasta
format, MEGA-5, I'enbank.

Q@WIOreHETUK AApaxTHU TY3MII yYyH OJJAWH TaxJIMJI YYyH KEpakiud KeTMa-
KETJIMKHU aHUKJIa0 OJUII CYHrpa, YJIapHH KyN MapoTabaid TYFUpJaIl 3apyp.
Keitnn, Maxcyc pactyp €paamuia JapaxT Ty3WIaaud Ba HaTwkaiap rpadux
KYPUHHIINUIA KYPCATUIA/IN.

@unoreHeTuk AapaxTtHu Ty3uiml yuyH FASTA ¢opmatuaa Hykineotumnap
KeTMa-KETJIUTU Ty3UJIa]Iu.

KerMma- keTnukHu TaHnamnga kepaxk oyiaau:

1) Vauanuk kaTTa Oyimaran tanaamana tTyxram (< 50 keTMa-KeT/IuK)

2) ®parmMeHTiapra, KCEHOJOTIApra, PEeKOMOWHAHT KETMa-KETJIMK, TaHIEM
KalTanaHunuiapra (KeTMa-KeTIUKIApHU KYTiaad KaWTajJaHWIIM) Hyn KyHMacluk
KEpakK.

5.1. TaxJImJI y4yH OJIMHIaH KeTMA-KeTJIUKJIAPHU TY3HUIII.

1. Anoxuaa mataiu ¢aiinra (Microsoft Word) ¢unoreHeTuk gapaxt Ty3HII
y4yH Xu3Mat KuiryBur opranusmiaapuuar (FASTA dopmarua), keTMa-KeTIMTHHA
KUPHUTHHT.

2. KerMa-keTnuKHH pakamiaHr. borika MaTHIM ¢aiiara opraHu3M HOMJIapura
MOC KEJIyBYH paKamiap KeTMa-KeTIuruHu ¢3u6 yukuur (11-12pacwm).




No HaMyHaHMHT OMpJIaM4Yi HYKJIEOTHJIAP KeTMA-KETJIUTHHA
aAaHMKJIAII
Nel ab|KF811493.1|Protostrongylus rufescens isolate AK17 L3 5.8S
~7 | ribosomal RNA gene and internal transcribed spacer 2, partial sequence
gb|KF811491.1|Protostrongylus hobmaieri isolate AK8 5.8S ribosomal
No2 i i )
RNA gene and internal transcribed spacer 2, partial sequence
No3 ab|KF811488.1|Spiculocaulus leuckarti isolate AK14a 5.8S ribosomal
B RNA gene and internal transcribed spacer 2, partial sequence
Nodl dbj|AB478249.1|Protostrongylus shiozawai genes for ITS2, 28S rRNA,
) partial sequence
gb|EU018481.1|Cystocaulus ocreatus isolate 161 internal transcribed
Ne5 spacer 2, complete sequence; and 28S ribosomal RNA gene, partial
- sequence ]

11-pacm. Microsoft Word mataim ¢aiinuna opranu3miiap HOMJIAHHUIIIH.

5.2. Clustal Omega nactypu épaamMuaa HyKJIe0THAJIAp KeTMAa- KeTJIUTHHA
AHMKJIA0 0JIMII CYHIPA YJIAPHHU KYIl MApOTA0a i TYFUPJIALLL

Clustal Omega nmactypu €pnamuga HYKJICOTHJ KHCIIOTaJap Ba OKCHILIAp
KeTMa- KeTJIMTMHU aHakjiIald OJIMIN, CYHTpa YJIapHH KyI MapoTabanu TYFHUpJaimra
MYJDKAJIJTAHT aH.

Clustal Omega rypyxju catp €ku OH-JIaiH Tap3/1a UILTANIH.

1. Kyn mapotabanmu tyrupnam yuyH Clustal Omega caxudacura KUpHUHT:
http://www.ebi.ac.uk/Tools/msa/clustalo/index.html.

2. Clustal Omega 6omr caxudacuaa TypT uigoBaiau meHto 6op (13 pacm):

« Step 1 (Kagam 1) — unoBa kerma-ketinukaa FASTA dopmatuna Microsoft
Word nokymMeHTMra Taxiuia KUJIUHAETraH HYKICOTHHJIAD KETMa-KETJIUTHHU
KUPUTYBUM OMHAHM y3uza cakyanau. ['pagana Enter or paste na DNA rannaiimMus.

« Step 2 (Kagam 2) — mwnosa (Pairwise Alignment Options) xydT Tyrupiam
BapHaHTIApPUHU Yy3uga cakmaiau: cekuHpok (Slow) é&xm  Ttespok  (Fast).
[Tapamerpiapau y3raptupmaiimus (Slow);

« Step 3 (Kamam 3) - wmioBa kymiuald TYFUpJialll BapHaHTJIAPUHH Y3UJA
cakiaian (Multiple Sequence Alignment Options): kuputuin (GopMaTHHH
anukianmus PHYLIP;

« Step 4 (Kamam 4) — HaTHXKATapHH AJIETKPOH MaH3UJI OPKAIH F00OPUI yUyH
oifHa (¥3UHTU3HHUHT JEKTPOH MaH3uaHTU3HH rpadana EMAIL kypcaTunr).

3. Tyrpunamuu umra conum yuyn SUBMIT tyrmacunu Oocunr. Tyrupnai
HaTWXajdapuHu OUp Heuya JaKuKaJaH CYHT 3JIEKTPOH MaH3ujira rooopwiaau (14-
pacm).



http://www.ncbi.nlm.nih.gov/nucleotide/559101886?report=genbank&log$=nuclalign&blast_rank=1&RID=HCVSGDTG01N
http://www.ncbi.nlm.nih.gov/nucleotide/559101884?report=genbank&log$=nuclalign&blast_rank=5&RID=HCVSGDTG01N
http://www.ncbi.nlm.nih.gov/nucleotide/559101881?report=genbank&log$=nuclalign&blast_rank=13&RID=HCVSGDTG01N
http://www.ncbi.nlm.nih.gov/nucleotide/379030575?report=genbank&log$=nuclalign&blast_rank=11&RID=HCVSGDTG01N
http://www.ebi.ac.uk/Tools/msa/clustalo/index.html

' = Hucleotide x‘ = HWCEI Blast: x‘ = Hucleatide x{ = HCEI Blast: x‘ =2 MCEI Blast: x‘ Cluskaliyz x7’ Clustal Om: % ligrments X T

* Help: Clust. KYExUnanE R =9 E=A [ B e

= € [ www.ebi.acuk Tools/msa/clustalo/ A%,y =

Clustal Omega

Input

Tools = Multiple Seguence slignment > Clustal Omega

Multiple Sequence Alignment
Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments hetween three or more sequences.,
For the alignment of two sequences please instead use our pairwise sequence alignment toals,

STEP 1 - Enter your input sequences

Enter or paste a set of DNA ¥ | sequences in any supported farmat

CCTATGCTGOTGTTATCATTACTACCATC GACGATGTTGATTT TCARTG GGTATCOTT GGGARTCATATAATGTTGAAGATTCGTCGATGGACGACSGTGTGLTGTTCAGTAATGATGTCATGTTGACACTAGACATARAGC GAGT -
TGGGCATACAATGC GTAATG TG TTTGTTTCTTGTAACATGCAACCTGAACTCAGACGTGATTACCCGUTGAACTTAAG CATATCAT

=48_C.0

TTGTCGUATATATACATACTATT CATATGTATGTATTGTAAG CACGTGAATGC GG CTETCTETCAMMC GGTACTCGTCGTCGCCOTTGCGARACGTCGACGTGATTCUCGTTTCAGTAAMGART GAAGTGATAG CAACATGTAAT
COTTGCACCOAATGCAATATGCAATCGTCTGACTCTATGCTAGTGATCATTACTTACCATCGTCGATTTTCATTCTCAATGGGTATCATT GATGAAMTC GCCCOACATGARATAGTC GTCGATGGATGACGTGTCTTIGCTCAGTA
ATGATGACTATGAACACTAGCATAGTCCCARATAGATTACATATTTGTATTTARAAT TGTAC GATGCAAC CTGAACTCAGACGTOATTACCCGLTGARCTTAAGCATATCAT i

Or, upload afile: | BuBepuTe daiin | ©ain He BuIfinan

STEP 2 - Setyour parameters

QUTPLIT FORMAT | Clustal wio numbers *

The default settings will il the needs of most users and, for that reason, are not visible.

(Click here, If you wani to view or change the default seftings.)

STEP 3 - Submit your job

Be notified by email (Tick this box If you want to be nolified by email when the results are available)

If you plan to use these services during a course please contact us.

‘ T pavt_z008.pof | * Bce ceauanmbe daling.. %

13 pacm. HykiteoTumap keTMa-KeTIIUTH TaXJIHIN ya9yH TyFupiam napamerpiapu Clustal
Omega oitHacu.

= Mucleotide % 1 = NCBIBlas! = Hucleotide X = NCEIBlast X Clustaliz % Brogsupe X

&~

Tools = Multiple Sequence slignment = Clustal Omega

Results for job clustalo-120160419-103529-0352-32361032-0y

Result Summary | Phylogenetic Tree | Submission Details

Download alignment File  Send to ClustalWw2_Phylogeny

CLUSTAL 0{1. 2 1) muleiple sequence alicment

s C.o TTGTCGCATATATACATACTATTCATATCTATCTATTCTAAGGACGTGAATGCGGCTGTC &0
1_PE TCGCGACTATT 11
Z_Fh GCCITTGRATGCGAGTATT zo
3_51 TGCATATATGAACGCGACTATT Z5
4 D.sh TTGCATATATGAATGCGACTATT Z5
5 C.o TETCARACGETACTCGTCGTCOCCGT TGO GARACGTCCACGTGATTCCCGTTTCAGT AR 1z0
1 Df TCTCAAACCET---ACTCCTCCTCACTCTAAL- —~CACCTCATTCCCCTITTTAGTCTA &3
Z_Ph TGTCGAACGGTACTCGTCGTCGTCAGCCTAGT - —~GACGTGATTCCCGTTTTAGTGTA 75
3_81 TGTCCAACGGTACTTGTCGTCGTCAGTCTATTCA-COGACGTGGTTCCCGTTCAAGTGOA a4
4_P.sh TETCARACGETACTCETCOTCA———————1 GCTTA-GTGACGTGATTCCCGTTTCAGTATA 77
. C.o G-AATCAAGTGATAGCAACATGTAATCCTTG--—————-——~—~ CACCGAATGCAATATG 166
1_PE CAAT-AATCTCATAGCAACATCTAATCATACTTATCTATTATTACGCCARATTCAATATG 1zz
Z_Th CAATARATATGATAGCAACATGTALT CATACTTACGTATTATTACGCCARACACARTATG 1385
3_51 C-AAGTATGTCATAGCAACATCTAAT CATACTTATCTATTATTACACCARATACAATATG 143
4 D.sh G-AATTATGTGATAGCAACATCTAATAATACTTATGTATTATTACGCCAAGTACAATATG 136
CAATCCTGTGACT-—-—GTATGCTAGTG-ATCATTACTTACCATCGTCGATTTIGATTCT zzl
CTGGAATATCTCCACATGCATGCTAGTGTTATCATTACTACCATCGTCGAT——GGATTTT 180
~GTCCCCATGCTAGTGTTATCATTACTACCATCGTCGATGTTGATTTC 1188
TTCCTATGCTAGTGTTATCATTACTACCATCGCCGATGTTGATTTT 133
CCCCTATGCTEGTGTTATCATTACTACCATCGACGATGTTGATTTT 19z
& C.o CAATGGGTATCATTGATGAAATCGCCCCACATCAARTAGTCGTCGATGGATCACGTGTGT z8l
1_PE CAACCAGTATCGCTGOAAAT - CATATAATCTT CARGATTCCCCGATGGACGTCGT GTGE za8
Z_Th CAATGOGTATCGCTCCARAT -~ CATATAATCTTAACGAATCCCCCATGCATCACGT GTEC Z46
3_51 CAATGOGTATCGITCGARAT - CATATAATCTT GARGATTCGTCCATGRACCACGT GTGC z57
4 D.sh CAATCCCTATCC I TCCCAAT—-CATATAATCTI CARCATTCCTCCATCCACCACSCTCTE ZED -
‘ T pavt_2009.pdf 7 * Bre cesusnHbe daiine x

4 NYCK @Ls=

14 pacm. Clustal Omega nactypu €praMua TYFUPIAHULT HATHXKACH.

Clustaw2_phylogeny mactypu épaamuaa GpuI0reHeTHK JapaXTHH TY3HIII.

Step 5 (Kamam 5) — Alignments oiiHacuHUT YHT Tapaduaa GUIOTCHUS TY3UII
yuyH mioBa cakianaau. (Send to ClustaW2 Phylogeny)

4. Send to ClustaW2 Phylogeny tyrmacwuHum OocuHr, OOIIKa oifHaga
(bunoreHus Ty3ull y4yH KeTMa- KeTIuK ounnaau (15-pacm).




5. bomka oitnana Submit Tyrmacunn OocuHTr, OMp Heda AaKuKa MoOalHHIA
daitnnap Ba punorpamMmanap oupaH GUIOTeHEeTUK AapaxT ouniaau (16-pacm).

6.
= < 1 < < < e — 20 =t
3 Mucleotide BLAS. X | & NCBI BlastiPs,sc X | 53 Nucleotide BLAS | X ' =3 NCBIBlastiPorul % | &3 NCBIBlastiPuuf X 1 Clustalwz <Mul % ] Clustatwz Phyle. x ¥ [B] Brogaune —a_ x Y
&«

= € | [J www ebi.ac.uk/Tools/servicesweab/toalform.ebi 7tool =clustalwz_phylogerny&sequence =clustalo-120160419- 103520-0352-32361032-0y Qs =
ClustalW2 - Phylogeny :

Input fol m

Togls = Phylegeny = ClustalWwe Phylogeny

Phylogeny
This tool provides access to phylogenetic tree generation methods from the ClustalW2 package. Please note this is NOT a multiple sequence alignment tool. To perform a multiple sequence
alignment please use one of our MSA toals.

STEP 1 - Enteryour multinle sequence alignment

Enter or paste a multiple seguence alignment in any suppored format:
clustalo-120160419-103529-0352-32361032-0y

Or upload afle: | Bufepwre dain | Pain He exifipan

STEF 2 - Setyour Fhylogeny aptions

TREE FORMAT DISTANCE CORRECTION EXCLUDE GAPS CLUSTERING METHOD PM.
Default v |[off v |[off v |[ Meighbour-jsining || off 3

STEP 3- Submityour job

) Be notified by email (Tick this box if you want to be nolified by emaii when the results are avaiiable)

If you plan to use these services during a course please contact us.

Please read the FAQ before seeking help from our suppaort staff,

‘ T pavt_z009.pcf v| F Bee cravanmoe dafinel. X

15 pacm. Clustal W — Phylogeny nactypu Ouiian ¢puiioreHeTHK MalyMOTJIApHH Taiiépiiarl.

'?_, hueletide BLAS | x( & NCBI BlastPs. 50 x‘ & Mucleotide BLAS | x‘ & MBI BlastiP tuf x‘ 25 NCBI Blast:P ruf: x"

Clustalwz = MUl xy Phylogenetic Tre %\ [52] Brogauwe —a x % PSS RII-INEE <

€ = C | [ www.ebiac.uk/Tools/servicesfweb/toolresult ebi 7jobld=clustalw2_phylogeny-120160419-104139-0244-291 33637-pg QBr =

Results for job clustalw2_phylogeny-120160419-104139-0244-29133637-pg

Result Summary  Submission Details

Phylogenetic Tree

View Phylogenetic Tree File

t
5 C.o:0.z1543,
3

1_FPf:0.0541Z,
2_Ph:0.05057)
(01853

0

3_81:0.08671,
4_P.sh:0.07081)
10.02313) ;

Phylogram

Branch length: @ Cladogram © Real

5_C.00.21549
r 1_pfo.05412
L 2_Ph 0.05057
T 3_510.05671

L 4_p.sh 0.07061

Qenirne Reenareh Teninine Incuiebn Abeni b aie

- ‘ ¥ Bre ccavantibie datine *
=

16-pacm. Clustal W — Phylogeny épnamuna punorenus Ty3uimr.




5.3. ®unorenerux gapaxtuu Ty3umaa MEGA -5 nporpammacuaa Kynpox
XaKuKaTra yxmaumuink ycyJau (maximal likelihood), makcumas ukrucon
(maximal parsimony), yamanad kypuwiran yprada xydprauk (UPGMA) Ba
aKuH KymHuiaap (Neighbor-joining)nacrypiaapu opKajiu TeKIIMPUIIL.

MEGA 5 nactypu épaamuaa puioreHeTHK JapaxXTHHU TY3HIII.
®dunoreHetuk napaxthu Ty3uin yuyH MEGA 5 nactypunan doiinaianaMmus.
Jactypan unuiad 4uKapyBYH KOpXOHa caxudacuiaH Oemys KydupuO ONHMIIAMH3
MyMKHH. JlacTyp Ty3mnaéTran MapaxTHUHT CTaTUCTUK axaMUSTHHU 0axoiaiiam Ba
OyTCTpen-TaxJauil MMKOHUATHHU Oepaau. Makcuman Texxamiai METOau EpaamMua
MUHHAMAJ COHJIard MyTaIlMsJIaHTaH JapaxT TaHJIaHAIH.

1. Matunu daitn Ty3aMu3 Ba yHTa Kyn MapoTabanu TYFUpiIaHTaH STa KeTMa-
KEeTJIMK MabIyMoTiaapHu kyuupamus (17-pacm). Daiinnan HOMIAMK3, MacallaH
Examplel.txt.

2. MEGA 5.2 pactypuHu wumira Tymupamu3. JlacTypHUHT KUpHII
napametpiapu naigo 6ymnanu (17 —pacm): Align — Enter — Edit Built Alignment
—Geartev a new alignment OK— DNA-—Aligin Explorer — Edit
—Paste—Alignment by ClustarW— Data —Export Alignment—Mega format —
¢aiinra Hom 6epamus.

3. Makcuman Texam Metoau OwiaH unuioBudn Mega 5 nmactypuHu umira
TYIIUPAMU3.

4. ®aiinra Example2 nomuuu 6epamu3 Ba Enter au 6ocamus (18 pacm).

4 Examplel — BAokHoT - a
Dain Mpasca Mopmar Bug  Crpaoea

>1_Pf

TCQCGACTATTTGTCAAACGGTACTCGTCGTCAGT CTAAAGACGTGATTCCCG AGTGTAGAAT AATGT GATAGCAACATGT AATGATACTTATGTATTATTACGCCAAATTCAATATGCTGGAATATGTI
>2_Ph

CGCG GAATGCGAGTATTTGTCGAACGGT ACTCGTCGTCGTCAGCCTAGTGACGTGATTCCCG AGTGTAGAATAAATATGATAGCAACATGT AATGATACTTACGTATTATTACGCCAAACACAATA
>3 81

GGTTGCATATATGAACGCGACTATTTGTCGAACGGTACTTGTCGTCGT CAGTCTATT GACGGACGT GGTTCCCGTTCAAGT GCAGAAGT ATGTGATAGCAACATGTAATGATACTTATGTATTATTACACCAA,
>4 Psh

AGTTGCATATATGAATGCGACTATT TGTCAAACGGTACTCGTCGTCAGCT TAGTGACGTGATTCCCGTTTCAGTATAGAATTATGTGATAGCAACATGT AATAATACTTATGTATTATTACGCCAAGTACAATY
>5 Co

TTGTCGCATATATACATACTATTCATATGTATGTATTGT AAGGACGTGAATGCGGCTGTCTGTCAAACGGTACTCGTCGTCGCCGTTGCGAAACGTCGACGTGATTCCCGTTTCAGT AAAGAATGAAGTGAT A

[

o W v e el o e eV R IR e = e e

17-pacm. KeTma-keTMKIapHu KyiMapoTabaiy TeKUCIanaard TeKeT dain (txt).




5.4. OMHraH HYKJIEOTUAJIAP KeTMA-KeTJIUrnHu Xaakapo 'en6ank
(NCBI) koiamTUPHIII.

m MEGA 5.2.2 (5130811) - °IE3
File  Analysis  Help

£ -l Booo® o ow @& o HoXF X B O &

Align Data Models Distance ~ Diversiy | Phylogeny T User Tree ~ Ancestors © | Selection Rates Clocks Links

@ ‘ T & ‘ £’ | = &
Fist time Liser? | Tuloril Examples Ciation | ReportsBug | Updates?
[ MEGA release #5130611

| Custortize: ToolBar = ‘ Prstersnces

1)l e o Bye 20

18 pacm. MEGA 5 nporpaMMmacuHu TaXJIHJIM YMKUII apaMeTpIiapH.

19.04.2016

] MEGA 5.2.2 (5130811) - a
File Analysis Help

= @ e w T Z & & & ® _E O | @8

Align Data Models * | Distance  Diversiy | Phylogeny ~ UserTree T Ancestors * | Selection ~  Rales Clocks Links

A 5: Alignment Explorer = B

Dats Edit Search Alignment Web  Sequencer Display Help
DB Y| =@ WY ol |[o2i@X* mman [N

DINA Sequences | Translated Protein Sequences |

< >
Site# [402 & with © wio Gaps
@ s & = = L3
Fustnmemeﬁ‘ Tutorial Examples ‘ Ciation | ReportsBug | Updates? | Cusonzeliocbsy " Qisieisces

| MEGA release #5130611

bR M2 f e BYE

19-pacm. Mera ¢opmaria MabIyMOTJIapHU TEKHCIAII Ba Y3rapTUPHIL.

2217
19.04.2016

Hatwxana mabaymoriap mega gopmar daidnuaa cakjiaHaay Ba YyHU MacaylaH
Example2 ne6 HoMain MyMKHH.

5. Example2 daiinu épaamuga MakcuMall TeXamulall yCyiau OWIaH JapaxT
K yauyH Mega 5 mporpaMmacuiu umra Tylapamus.




6. Example2 ¢aitnuan xkupuramus Ba Enter O6ocamus. TaxmwimHW YUKHII
napameTpiapu maiao o0yiaanu (20-pacm).
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Puc. 20. JlacTyp TaXWIMHH YUKHUII TApAMETPH.

Xap Oup mapaxTHU TyryHuJa OyTCTpen-maaaa KuiMatiapu €3uiiaau, MacaiaH
93 aBoO (perutnk). by coH mapaxTiapaa KaH4a TyryHiap (aBjioi) MaBXyAJIUTHHH
xapaktepiaiau. Kulimar 93ra kanua skuH Oyiica, MIOXJIAHUITHU WITOHWIMIIATH
IITyHYa I0KOpHU OYTaau.

Ha3zopar caBosiapu:
1. ®unoreHeTHk gapaxt AeraHu HUMa Y3u?
2. OUIIOTEHETUK JapaxT HUMa y4yH Kepak?
3. Kanpait mapaxtmap 6ynaan?
4. JlapaxT y4yH KeTMa-KeTIMK KaHaai Kb Tannad onuHaau?
5. O6bekTnap ypracumaru Macodanu Kauaai TymryHca 6ymaau?
6. [lapatnapuu kaiicu on-line mporpamMmMaapaa Ty3uin MyMKUH?
7. OnuHTaH HapaxTiapHU KaHJai KWIMO YUPOUIN TaKIUM dTHII MyMKUH?

doiigaTaHNITraH aga0HueET:
Sambrook, J. Molecular cloning: A laboratory manual. 2" ed / J. Sambrook,
E.F. Fritsch, T. Maniatis. - Cold Spring Harbor: Cold Spring Harbor Laboratory
Press, 2001. - 1626 p.




V. AMAJIM MAIIFYJIOTJIAP MATEPUAJLIJIAPHU

1-amaJynii MalIFyJioT:
Ymyprkacu3s xaiiBonJiap tykumacuaa reiom {HKcunu crangaprt Ba Diatom
DNA tyniiamMmuaan (poHIaJaHIaH X0/11a a:KpaTHILLL.

Diatom JINA Prep (Poccus) pearentnapu tymnamu épaamuna JJHK axpatum
ycny6u. by tymnam JIHKHu Typau Tabumii Matepuaniapaad axpaTHIl, ITyHUHTICK
kInHUK HamyHanapaad JIHKHu te3 To3zanad omuimn nmkoHuHu 6epanu. by ycyn ®X
— ycnyOnan kanamurd (1 ta mamynara 30 muH. — 1,5 BakT capduianaam), TOKCUK
(3axapiu) peareHTIApHUHT WIUIATUIMACIUTU OujaH axpanud Typaau. Tabcup
KWIAII MaxXaHW3UMH TYaHHUJIUHTHUOLMOHATIM JIM3UC KUIYBUM PEAreHTHUHT
WIUIATWIKIINTA  acocliaHraH OynmO, y XyKailpaHu JM3ucUTa, XyXalpa
COJIIOOMTM3ALMICUTA, WIYHUHTACK XyXallpa HyKJeazalu JAeHarypauusra oiauo
kenanu. Jluzuc KunyBun (mapuanosuu) — pearant mmtupoxuaa JHK Nucleos™ —
copOeHT Tyminamunaa ¢(aon cypuiaad, CYHTpa CHUPTIAM D3pUTMaZa OKCUJI Ba
Ty3napaan ocoH towiaau. CopOentnan axparwiran JIHKau [13P na wunmatuin
MyMKuH. TymnnamMHu TapkuOu: mapyajioBud peareHt, Ty3iau Oydep Nucleos
COpPOEHTUHUHI CycleH3usich, ‘“OkcTtpa ['eH” HOH anMalmMHYBYM —apJjaiima
cycnensusacu. Diatom JINA Prep 200 pearentmap Ttymiamu €paamMuaa
HeMarofanapHuHr TykuMmanapuaad [IHKau axpatnd ommm ycnyOu Kyhujgaru
OOoCKUWIApHU Y3 nuura ojiajau. by Tymiam iypukHOMacuaa KypcaTuiraH.

2-aMaJIuii MalIFyJIo0T:
II3P peakumsiciHU yTKA3MIII.

[13P x¥yitum yuyn axparunran JIHK wabmynamapra erapmu (0,5 mkn)
snnenaopd Ba my snneHgodaapra Moc mratuBiaapaaH (oiinananuiau. Peakims
apasamuMacuHu  Taiépnamga  «EBporen»  ¢upmacupa unuiadl  YMKapuiraH
sputManapaan doinananunau. by peaktuBmap CyB (To3ananran), 10x Oydep,
dNTP sputmacu, 50x TAG-nonumepasza xamja 1y ¢pupmaga vnuiad YMKapuirad
HEMaroJajllap Y4YyH Moc mpaiimepnapaad ¢odgananwnau. Iy wmarepuannap
acocupa [I3P yuyn apanamma (Master-mix) Taiiépnanaau. Apanamma Taiépianiga
10 mx1 Ba 200 MK nuneTkayiapaad GpoiiganaHnuiiam.

3-amMaJuii MalFyJaoT:
Arapo3sa reaunu taiiépaam Ba [13P maxcysotaapuaa ssnexkrpodopes
YTKa3ul.

[13P wmaxcynornapuna JIHKHUHT MaBxymmmraad 537aeKTpodope3  KUIJIHII
YCyJIM OpKajiy aHuKJam MyMKUH. 1% araposa rensb Taiiépnamaa 1 r arapo3anu 250
M konbara commaau Ba yctura 100 mn TAE (Tris-acetate, edita) apamammacu
conub Kyn OunaH arapo3a dpUTyHYa apajaimTHpWIId. MHUKPOBOJTHOBKA MEYKaCH
€pmamuna 2-3 gaKkMKa KalHATWIIM Ba apajiaimMaHuHTr xapopaTtu 45-50°C erryHua
XOHa Temmeparypacuaa coByTwiIad. CYHT 3 MK ATUAWN OpOMHUCTH apaiaimMacu
comuuaau. Tanép Oynran apanammanu 10 €ku 15Ta katakdaman nbopar rpedEHKara
COJIMHIM Ba relb KOTIyHYa cakjiaHad. ['enb Korranra kamap 25 mkia ju [I3P




MaxcyinoTiapugan 4 miiaaaH onub 1 Mk O6YEk Ownan apanamrtupunanu. Korran
renib  TAE apamamvacu Ouian TYJIAMpUITaH Kamepara COJMHAA Ba Teib
Katak4yanapuHu xap Oupura I[I3P apanammacu conMHIAM Xamaa KaTaK4aHH
oxuprucura mapkuép («DNA Ladder» — 6y 1000 bp Ladder ¢pupmacu “Fermentas™
JIHK #u Hewa xxydT Hykneorua YKuTUIranuHu owiaupann). Kamepana 45 makuka
80- 100 Bosbt, 100 Mummamnep kywianui Oounan JJHK xaitnanau. Snexrpodopes
TyraraifaH CYHI  KamepaJaH TellHu  OHXTUETKOPJAMK  OwiaH om0,
TpPaHCWJLTIOMUHATOPAA KY3 OMIIaH KYpuO TEeKITUPUIIIU Ba pacMra OJIMH]IH.

4-amaJIMii MALIFyYJIOT:
ClustalW, Bioedit nporpammanapu épaaMmuaa HyKJIeoTHIJIAp KeTMa-
KEeTJUITMHU TeKUCJIAI HIIAPUHU 0JIU0 Oopuil.

CukBeHcIaH KenraH MabiiymoTiapHu Tekucinamiia «Chromas version 1.45»
(McCarthy, 1996 — 1998), «Clustal X version 1.81» (Thompson, Gibson, 2000),
«Gendoc version 2. 5. 000» (Nicholas, 1999), «ForCon version 1.0 for Windows»
(Raes, Van de Peer, 1996), PAUP* 4.0b10 (Swofford, 1998) Guoundopmaruk
nacTypiapiaH dhoigaiaHuIagm.

BioEdit — keTMa-KeTIMKJIApHU TYFPUIOBYM OWOJIOTUK Taxpup OYiwuoO,
Windows 95/98 / NT /2000 / XP / 7 €3unrad. M ctonu KOMITIOTEpH1a UHTYUTHB
unrepdeiic 6unan Oup KaH4Ya JOKYMEHTJApHU KyJal (yHKUUsiIapu OWiIaH KeTMma-
KCTJIMKJIApHU TYFPUJIAI Ba MAHUITYJIIHS KWJIAIM KaOW (QyHKOHMSUTApHUA OaKapuil
yayH HucOataH ocoHaup. KeTma-kernukiap BapwaHTIapd Ba OuUp Heda
MaHUITYJSIUSAIap, TaIllKd —MaHOamapHU JacTyp JIOWWXQJIapuHU KapaCHUHH
SHTJIAIITUPHIN/IA, KETMA-KETIUKIapra KAPHUII Ba MaHUIYJSIUSIANIIA HYKTa Ba
KHOITKaJIapra TeTUI KaOu oM orepalusjapHu Oa)kapuill IMKOHHUHH OepaH.

¥ BioEdit Sequence Alignment Editor - g
File Edit Sequence Alignment  View World Wide Web  Accesso ry Application  RNA  Options Window  Help
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S-aMaJinii MaIIFyJaoT:
BLAST (NCBI) - uniam.

O6bext JHKcununr Oy coxacu KeTMa-KeTIUrd MabiyM Oyirad, yHU
MabiaymoTiap 6a3zacu (NCBI) Ounan conumrupuiagn, KalCUKU OOBEKTHUHT Oy
KEeTMa-KeTJIUTU OollKa Oapya TypJiiap COJIMIITUPUIAAN Ba YpraHuilaéTrad Typ Te3aa
aHUKJIaHaau. Arapja KeTMa-KeTJauK 0a3aiard MapxyJ Oupop Oup TYFpu Keimaca,
IeMak Oy SHIM Typ, SbHM HOMAbIyM Typ TONWITaHWJAH Japak Oepaju.
XalBOHJIADHUHT IIYHAAW COXACH YpraHull MaKCaauJla MUTOXOHJPHUAI €KW SIPO
TeHHHUHT (pparMeHTIapy TaHJIaHIH.

Pambasp/nours - nagesr X Mail.Rus noura, nawck s 1 X Hoeocrn YsGexucrana~ | % / & BLAST: Basic Local Alignn X | =
3 B g X | B s
&« C i [ blastnebinlm.nihgov/Blastegi Ry =
N\H U.S. National Library of Medicine NCBI National Center for Biotechnology Information Sign in to NCBI
BLAST © Home RecentResults Saved Strategies  Help
BLAST finds regions of similarity between biological seq more. Your Recent Results Newt

[ Try the new BLAST homepage

BLAST Assembled Genomes
News
Find Genomic BLAST pages o Human o Rabbit o Zebrafish
f=r  © Mouse o Chimp o Clawed frog
& o ra o Guinea pig o Arabidopsis
o Cow o Fruit fly o Rice 3 T
o Pig o Honey bee o Yeast It is now much easier to search WGS
o Dog o Chicken o Microbes (Whole Genome Shotgun) with
stand-alone BLAST on your own
Basic BLAST LR
Choose a BLAST program to run Wed, 20 Jan 2016 10:00:00 EST
[21 More BLAST news...
ide blast | Search a nucleotide database using a nucleotide query
I F * blastn, di; i bl
protein blast Search protein database using a protein query Tip of the Day

Algorithms: blastp, psi-blast, phi-blast, deita-blast

blastx | Search protein database using a translated nucleotide query

thlastn | Search translated nucleotide database using a protein query

thlastx ‘ Search translated nucleotide database using a translated nucleotide query

Specialized BLAST
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6-amasuii MalIFyJI0T:
duwiroreneruk aapaxt Ty3um (MEGA-5).

Ounorernetnk Taxiauwi - BLAST €ku MSA yuyyH aHuk OynMaraH keTMa-
KeTJIMKJIap YpTacugaru MyHocabaTiapHM aHMK KypcaTra oOJiaJuraH IIOXJIAHTaH
auarpaMMaiiapHu spara onaan. OUIoreHeTHK JapaxT, ITy0Xacu3, IBOJIFOIUSHUHT
¥3apo ajoKaJapuHU Ba JWBEPTECHINS MOMYJIMTa MYJDKaJUTaHTaH SBOJIIOIMOH Ba
KHECHI  TaIKUKOTJIApHU Y4YyH Qoimand Xamaa MOJCKYJIsIp Ba OHOXHMHUK
TQIKUKOTIApAa TeH EKU OKCWI (QYHKOUSJIApH TYFPUCHIA THUITOTE3aHUHT
reHepanusacuaa MyxuMm xucoOnaHaau. DUIOTeHHs KaTTa coxa XucoO0iaHuo, ¥3-
V3uman OyTyH Oup KypcHM osramtaian. Makcan dakat QuiioreHeTHK aapaxT
TY3UIIZaH TaIIKapu, Oanku “KUPKUII Ba KYHUII® MNUPUHIMIUIAPU TYIIYHUII Ba
OwnIin Kepak Oyaau.




B. 1 ®unoreHeTHYecKoe IepeBo
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MRCA= most recent common ancestor

DrToreHeTHUECKHE TEPEBES MOTYT OBITH IPEICTARTEHE] B PA3TIMHEL (hOPMAX H OPHEHTAITHAX. TTO
BaHO. 4TO eIHHCTREHHEIH CIIOCO0 OMPeIe/HTh SBOIOMHOHHOE PACCTOAHHE MEKIY IBYMA
MOCIeI0BATEIEHOCTAME — 3TO ONPEIENHTh. Kak JATeko Ha3al BO BPEMEHH BbL JOJLKHEL IOATH
IpekIe. UeM HaffTi oSmimit mpeok. Tak, Ha JepeBe cIpaBa, X0T4 MOCTeT0BAaTeTHOCTE A 6mike k D,
geM k C ()H3HUYeCcKH Ha CTPaHHIIE. Ha caMoM Jere A Golee TecHO cBA3aHa ¢ C. Tak Kak OHH HMEOT
OoIpIIe OOIIHX IPEIKOB. SBOMIOHOHHEIE OTHOIIEHHA Mek Ty A-D Takke MOTYT GBITE IIPEICTABICHEL
¢ Henonk3oBaHAeM (popmata Newick ciaenyrommm o6pazoM (((A, B). C). D): BI0KEHHOCTS B KPYITIbIE
CKOOKH COOTBETCTBYET pa3/eleHHEO Ha JIepeBAX BEIIE.

B 2. PocT (HI0TeHeTHUECKOI0 JepeBa
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B XoIe >BOMIONHH OpPraHH3MEI H3MEHATCH. HAKAIUIHBAIOT MYTAOHH (IBETHBIE
(HTYpPBI). 3TH MyTamHH OyIyT IepeNaBaThCci B IIOTOMCTBE BCEM MIOYEPHHM ITHHHEAM.
MyTand. KoTopasd NPOHCXOAHT 0YeHE PAHO B HCTODHH IPYIIIEL HAIPHMED. 3e/IeHEIH OBAl.
KOTOpas IpOoH20IlTa v Ipenka mocaenoparenbHocTell B, C & D, Oyner HaiineHa Bo BCexX
Tpex JHHHEAX II0TOMKOB. MyTallHA. YTO IPOHCXOIHT I03Ke (HAIpPHMEp, CHHHH KBAaIpar).
BEPOATHO, MOKHO HAiiTH B MeHBIIEM KolmdecTBe nHHHIL IlonoxeHne MyTamuii Ha
HYKJICOTHIHBIX [OCTENOBATENBPHOCTAX COBEPIICHHO IIPOHM3BONBHO H IpeIHA3HAUYEHO
TOIBKO. YTOOEI IIOKA3aTh. KAK MHOIO YHHKAIBHBIX IIOCIENOBATENBHOCTEH €CTh B KaAKIbI
MOMEHT BpeMeHH. pacIpeleleHHe MyTallHH CPeIH 3THX I0ocIeI0BaTeIbHOCTeH




V. KEUCJIAP BAHKHA

KEHNC-1
BuoxuimMa-xuIJIMK HUMAJIUTHHA U30XJIAHT?
buoxunma-xumk 0y — “OHMOJOTHK XUJIMa-XWJUTUK aTaMaCHHUHT

KUCKapTMa makiu 6ynu6, Ep mapunaru XaéTHUHT XUIMa-XUITUTUHA aHTJIaTaau.

AlipuM Xosutapjia OyHUHT YUyH “Xa€T TU3MMHU ™ aTaMacH XaM KyJUTaHuIaau.
AMMO OHOXHUTIMA-XUJUTUK Ky/la Mypakka0 Ty3uinmMa 0yiaub, yura TapkuOuit
KMCM/IaH TAIIKWJI TONTaH:

1. T'ennap

2. buonoruk typuap

3. Dkocucrtema

I'en Oy — opranu3sMm OenrwiapuHu Yy3uja My)KaccaMJalllTUPraH Ba Xy»Kaiipa
anpocuna sxkoinamrad JHK HykieoTuanap KeTMa-KeTIMIM acocHaa €3WIraH
MabIyMOTIap HuruHAUCH XucoOnaHamu. ['eHmap  KY3HUHT KYK E€KM Kopa
OYNMUIIMHY, OEKJIAPHUHT WHUPUK €KUM KUYUK OYIUIIMHM Oomkapaau. [ eHmapHUHT
WHYBUAMAI Y3rapyily Xap OMPUMU3HUA YHUKAT OYIUIIMMU3HA TAbMUHIIANIN.

buonoruk typnap. Typ Oy — Mabiaym Xyayana TapKairaH, aipum Oenru
XycycusiTaapu OWIaH ajoxXujanaiiraH aMMO YaTtuiub Hacin Oepa oJiaguraf
WHIUBUJJIAp WUFUHAMCH XucoOjaHaau. by Xaknga Ou3 ViiMacliuruMu3 MyMKHH,
aMMO Xa KyHH Ou3ra Typiu-TyMaH TypJiapra ayd keiaamus. Typiap XUMa-XuJUIATH
OMOXMIMa-XWJUIMKHUHT 3HT aXolnO gopManapunan Oup uxucodsaHagu. busHuHT
caiiépaMn3 MUJIMOH TypJIapHU Y3Uaa My)KaccaMJallTUpraH OYiauo, Xaiu yJIapHUHT
KynmuuJinry ypranuiaMarad. byryaru kynaa 375 000 man OpTHK TyJUId yCUMITUMKIIAp
Ba 15 000 Typ cyTaoMHU3yBYM Ba KyIUIapruHa OU3ra MabiIyM.

Okocucrema 0y — MabJiyM Oup TabuMil mapouTaa Xa€T KEYUPyBUM Ba TUPHK Ba
HOTHUPUK OMUJUIAP MaKMyacu XHCOOJIaHaIu. DKOJorjiap Typiiap XUMa-XWJUTUTUHU
Tabuuii mapoutTiapaa ypranagu. Ep mapupma okynma Kynm Ba  XWJIMa-XHII
HKOCUCTKMAJIap MaBxXy/. YJapaaH aiipumiiapu Ousra MabliyM, MacajiaH, YpMOH, TOF
€Kku eHTu3 Kadumap.

KEHC-2

Ka4on, kaepaa Ba HUMa Y4yH OMOXWIMA-XWIJIMK TYFPUCHIATH

KonBenuusi KadyJ1 KWJIMHTaH?
buonoruk xunMa-xumuk tyrpucugaru Konsenuumsa “Ep mmaneracu” napaxkacuja
1992 imnna Puo-pe-Kaneiipona (bpasunusi) umzonanran 0ynu0O, 1993 iiun 29
nexkadpaa Kydra kuprad. by OupuH4YM OMOXMIMA-XWJUIMKHU CaKJIallra KapaTUiral
ryi00an KeJuiryB 0Yau0, reHTUK pecypciapHy cakjallra Ky/a Kkarra épaam Oepras.

buonoruk xunma-xwmukHU caknam KonBeHnwmsicu cexperapusitu Monpeania

(Kanaga) xoitmamran 0ynu0, KoHBeHIMsS MakcaajapyuHU amjiara OIIMPUIITa
MYJIKAJIJIAHTaH.




KENC-3
BHOXWIMAXHJUTHKHE aHUKJIAIIIA KaHAai aTamMajiap nuiaTuiaau?
Buonoruk XuiMa-xWUIMK, BHOIOTHK pecypciap, BHOTEXHOJIOTHSA, T€HETHK
pecypciap Keno YUKKaH MamJiaKar, XOHAKHUJIAII THPHIITAH Exu
MaJaHUITAlITUPUIITaH TypJiap, 9KocucTeMa, €X-Situ cakari, ['eHeTHK MaTepual,
['eHetuk pecypciap, sIuall skoiu, IN-Situ mapoutiaapu, IN-Situ cakamr, Mmyxodasa
OCTH/IarH MMUHTAKA.

KEHNC-4
V36ekucronna 6H0J0rNK XHIMA-XWIIHK XaKkuaaru Konsenuus Kauon
BAa KHM TOMOHU/JIAH UM30JIAHTaH?

V3 6apkapop PHBOXIAHMIIM y4yH OHOJIOTMK XHMIMA-XHMIUIMKHHM CAKIAIIHWHT
MYXUMIIMINTAHE TaH oiraH Y30ekuctoH 1995 umma GHONOIMK XHIMa-XMIUTHK
XaKuaaru XalkKapo KOHBEHIMAra Kymwiau. bBHONOrMK — XuiaMa-XWUUIUKHU
cakialuHUHT Muwummil cTparerusicu Ba pexxacu Basupnap MaxkamacunuHr Paucu
Ucnom AOGnyranueBuu KapumoB Tomonuman Ttacaukianau (1 ampen 1998 .
®apmon Ne 139).

KEHNC-5
I'eHOMHKa Ba reHOCHCTEMATHKA

['eHoMuKa Y3MHUHT acocuja reHocucreMaruka ae0d atanagu. bynapHuHr ¢apku
OpraHu3mJiap T€HOMUWHM YpraHWIIard EHAAIIyBAa Y3 aKCUHU TOMaau. XO3UpPru
naitaga reHocucreMaruka acocan JHK OynaknapuHuHr HyKIeoTHa KeTMma-
KeTJIMTUHU (MacanaH, TeHJapHHM) YypraHagd Ba Iy acocJa OpraHU3MIIAPHUHT
KapUHAOLUIMIM XaKuJa Xyjoca 4dukapwiaav. ['eHomuka sca Aapo Ba Xyxkampa
oprasesiaJapyuHi OyTyH T€HOMJIAPUHU TaJAKUK KUJIAJW Ba YIAPHU CONUIITHPAIN.

Kaiicu Mmapkep opranusmJjiap 3BOJIOUMACHHU YPraHUII YYYH MYXUM KYypO.JI
xucodanagu?

1980 ¥inmmapaa 3BOJMIONMUSIHUHT MyXHM MOJIEKYJIsip Mapkepu — pudbocoman PHK
Takmud KuimHau., XO03Upru matna Oapua WIIATHIIAETTaH MapKepiap HWyuja
(remoryioOMH, ITUTOXpOM C Ba Oomik.) aiiHan pPHK ¢unoreneTnk TaakuKoTIapHUHT
OMMaBUH KypoJiu XxucoOnanaau. bynunr oup kanuda cababiapu 60p:

1. Pu6ocoman PHK ep rozumarum xa€THuHT Oapua XyKalpaBuil MIaKJIapuaa
yupaiu Ba yIapHUHT Oapyacuaa Oup Xuil QyHUMsUIapHU Oakapau.

2. Pubocoman PHK erapnuua koHCepBaTUBIUP.

3. Monekynacuna  y3rapyBUaHJIWTH  Typjauya OYyiraH  ydacTKaJapHUHT
Mapxkymura  tygpainm  pPHK  Typnu TakcoHOMHMK —Japaikajga  3BOJIIOLUMOH
KapUHAONUIMKHA aHUKJIAII YU9yH UIUTATUIUIIA MyMKHH.

4. 'ennapuuar PCR ammindukanusacu TeXHOJOTUSICUHUHT PUBOXIIAHUIIN Ba
VJIAPHUHT HYKJICOTH]l KETMa-KEeTIUTHHHU Te37a aHUKJIANTHUHT UMKOHUATUH TYpJIU
opranu3muiapaa pHK HUHT Ty3unuinm Xakujaa KaTTa MabJIyMoOTiIap 0a3acUHH OJIMII
MMKOHUHHU Oepaju.

5. pPHK monekynacu Oapkapop MKKWIaM4u CTpPyKTypara sra Oynm0O, y aH4a
AXmM  ypranwirad. Mkkunamum cTpykTypa mpokapuoTiapHunr 5S Ba 16S
MOJIEKYJIadapyuHU YUyH Ba 3yKaproTIapHUHT 5.8S ¢ 18S yuyH X1y ypranuiras.




KENC-6
MousexyJasip 0M0JI0THSI BA YHHHT acocuii kamduéraapu ?
Mosexkyasip 0M0JI0THA — UPCUN aXOOPOTHU CakJjall, KYITaUTHUPHIII, Y3aTHII Ba
amajira OIIUPUII MEXaHW3MIJIapu, OWOMOoJIMMEpiap — HYKIEHWH KHCIOTalap Ba
OKCHJUIAPHUHT CTPYKTYpacu Ba PYHKIUSACH XaKuaaru Ganaup.
Acocuit kamduérnap.

1944ii. JIHK nune eenemux poaunu ucoomaaw. Ocanpa Diiepu, Komun
Mak-Jleon, Maknun Mak-Kaptu

1953ii. JHK cmpykmypacunune anuxianuwu. JJxeimc Yorcon, Opencuc
Kpuk

1961i1. Depmenmaap CUuHmMe3UHUHE 2eHeMUK PecyIayUsCUHU Kaug
smunuwu. Aunpe JIsBos, @pancya XKako6, XKak MoHo

1962i1. T'enemux Koonune owunuwu. Mapimann Hupu6epr, ['enpux

Martteun, CeBepo Ovoa

1967i1. Buonoeux ¢paon JIHK nu in Vitro cunmesu.. Aptyp KopuGepr
(MoeKyIIsIp OMOIOTUSTHUHT HOPACMU JTUACPH)

l'ennune kumésuii cunmesu. I'oobung Kopana

1970i1. Teckapu mpaunckpunmasa pepmenmuHuHe Kaug) KUITUUUHY 8a
meckapu mpanckpunyus xooucacu. I'oBapa TemuHn, [[pBua
bantumop, Penato Jlyns6exo

19741i. Pecmpuxkmasnune owunuwu. I'amunbtodn Cmut, Januans Hatanc,
Bepnep Apbep
1978r. cnaaticunenu kawg kununuwwy. Gumunmn Hlapn
1982r. Asmocnaaticunenu kaug xununuwu. Tomac Yex
KENC-7

Pubocoma crpykrypacu.

Pubocomanap — MmemOpaHanapu Oyimaran SHr Maiia Xyxkaiipa opraseiiaiapu
Oynummra kKapamacliaH yinap Mypakka® Tysuiumra sra. E.coli xyxkaipacuaa
taxmuHaH 103-5x103 pubocoma wMaexya. IIpokapuoTuk pubocoManmapHUHT
usuKan yagamnapu 210x290 A. Dykapuornapaa sca 220 x 320 A.
PuGocomanapuunr 4 ta cuHbU MaBXKY/I:

1. Tlpokapuotuk 70S

2. DykapuoTtuk 80S

3. MutoxonapusiapHuHr  pubocomanapu (55S — xaiiBonmapma, 75S-

3aMOypyFiapaa).

4. PubocomanapauHr xpomocomasiapu (70S — rokcak Yycumiukiapa).

M3ox: S — cemuMmenrtanust kodddunventn €xku CBendepr KoHcTaHTacu. Typiu
MoJieKyJanap  €Ku  yJapHUHT  OyjakjiapuHd  HeHTpudyraiam  BaKTHIa
MOJICKYJIAJIAPHUHT YYKHUII TE3JTUTH.



http://www.nsu.ru/education/biology/molbiol/Lecture5/Lec51.htm
http://www.nsu.ru/education/biology/molbiol/Lecture5/Lec51.htm
http://www.nsu.ru/education/biology/molbiol/Lecture10/Lec104.htm
http://www.nsu.ru/education/biology/molbiol/Lecture10/Lec104.htm

VI. MYCTAKWJI TABJIUM MAB3YJIAPHU

MycTaKWJI HITHA TAIIKWI 3STHIIHUHT HIAKJIA Ba MAa3MYHH.

TUHTTIOBYM MyCTakuJl HIIHA MYyalsH MOIYJIHHM XYCYCUSTIApUHH XHcoOra
OJITaH XO0J1J1a KyWuJard makiuiapaad goiananuo Tai€piaiiy TaBCHs STUIIAIN:

- MEBEPHUM XyXoKaTiaapJaH, YKyB Ba WIMHUM amabuétiapiad QoiianaHuIil
acocuia MOAYJ MaB3yJapyuHU YpraHUILL;

- TapKaTMa MaTepuauiap oylindya Mabpy3ajap KUCMUHH Y3IallTHPHULL;

- aBTOMATJAIITUPWITAH YpraTyBud Ba Ha3opaT KWJIYBUM JacTypiap Owuiax
WIUTALLL

- Maxcyc amabuérnmap Oyiimua Momayn Oynmmitapu €K MaB3yJapu yCTHIA
WIUTALLL

-TUHTJIOBUMHUHT KacOui daonustu Owiad OOFIMK OYiaraH Momayn Oynumiapu
Ba MaB3yJapHU YyKyp YpraHuul.

MycTakui TabJIuM MaB3yJ1apH:
1. 'eHoMIKa Ba TEHOCHCTEMATHUKA.
2. Typnap nuujgaru reHeTUK NOJIUMOPPU3M.
3. YMypTKacuznap noauMoppu3Mu THIIOTE3ACH.
4. « THK-mTpuxkon» ycynu Ba OMOXJIMA-XUIMKHYA aHUBUTAIIATH POJIH.

5. YMypTKacuznap MOJEKYJSp CHUCTEeMAaTHKacH Ba TAKCOHOMHS COXacHIaru
XO3UPTH TATKUKOTIAP.

6. [13P ycynu npuHIUIUIapH.

7. DnexkTpodope3 ycynu MpUHIUILIAPH.

8. BLAST wumuiam npuHITUILIAPH.

9. ®unoreHeTUK AapaxT Ba YHUHT XWIJIapH.

10. V36eKHCTOHIarH MOJIEKYJISp 300J0THs COXACHAArY HIILIAp.




VIL ITJIOCCAPUN

TepMmuH Vibek THJINIA HHrams3 tuianaa
JAHK kioHn1anyBYH
MOJIEKYJIACHHUHT TYIJIaAMHU is a collection of cloned
I'en 0ankn . .
e— 0yub, reaom xap o6up ketma- | DNA molecules comprising
KeTIUTMHUHT OuTTazad kaMm | at least one instance of each
KYTYOXOHACH) .
OynMaraH HyCXacUHU genome sequence.
CaKJIaMIu.
scientific discipline, which
tupuK opranusmiap tacaugu | includes the principles of the
TaMOWHIJITApUHU HIILIa0 development of the problem
quKyBYHd (haH 6yuob Oy of classifying living
TaMOWMJUTAPHU TH3UMHH organisms and the practical
KYPHII Y4yH aMajIii HiIoBa application of these
buoaoruk I i
cudaTuna unuiataan. Tacaud | principles to the construction
CHCTEMATHKA
Jerania 6apya MaBxy.l of the system. Under the
oynran Ba kupwm6 kerran | classification is defined here
OpraHu3MJIAPHH TU3UM/IA as the description and
oumamrupui Ba Tabpudaam | - location of the system all
TYIIyHHJIAIH existing and extinct
organisms.
(reHeTHKa1a) — HyKJIEUH
KHCJIOTACH MOJIEKYJIACH, nucleic acid molecule, often
kynuaga JIHK 6y1m0, y DNA used in genetic
BekTop TCHETHK MH)KEPCHHSIA engineering to transfer the
TCHETUK MaTtepuaiiHu Oomka | genetic material of another
XyXaipara YTKa3uIl y49yH cell.
ol nananunagm
Pu6ocoma JIHK
TPAHCKPUIIIMOH
OMPIIMKITAPUHUHT aJI0XH/1a (Abbr. ITS). Noncoding
KOMIIOHCHTIApUHU regions separating the
KOZJTaMaii qurax individual components of the
o ydacTkajgapuaup. by ribosomal DNA transcription
yaactkanap pPHK renmapura unit. These regions are
TPAHCKPUILH LI : :
M HUCOATaH I0KOPH characterized by a high
aHyBYM cleicep I hi d
(xuck. ITS) noumMophu3M OuIan polymorphism compared to
’ ' rRNA genes, and therefore,

aXpanuob Typaau Ba IIYHUHT
YUyH XY TeHIapapo
crielicepiiap kabu pubocoma
JIHK nokyciapyuHUHT T€HETUK
Mapkepiapu cudaruaa
UIUIaTUIAIN.

as intergenic spacers are
used as genetic markers of
ribosomal DNA loci.




a set of hereditary material
contained in a haploid set of
chromosomes of cells of this

type of organisms.

Treasure (from the Greek -
"branch”, "branch™;. English

clade.) - A group of
MyalisiH Typ OpraHM3MHUHT | Organisms that are descended
XyXaipa XxpoMocoMallapuHH from a single common
I'enom raruIonT TYTIJIaMHU 1A ancestor, and all descendants
*ommamran upcuii Matepuan | Of that ancestor. The term is
HUFHHIUCUIHD. used in phylogenetics. Any
treasure is regarded as a
monophyletic group of
organisms and can be
represented by a cladogram
(chart occurring organisms
in the form of a tree,
"pedigree").
(normiua deletio — iijk (From the Latin deletio -.
KWINII) - XpoMacoMa KaiTta ion) - ch I
KyprHIIH 66, GyHa Destruction) - ¢ romosoma
rearrangements, in which
XpOMOCOMa YYaCTKaCUHUHT .
Tenenus H§/KOTHITHIN 103 GepaL. the_re is loss qf chromosome
region. Deletion may be due
Heneuns xpomocoma f the
Y3WIHIIHHUHT OKHOATH EKU h to rupture Oh It of
HOTEKHC KPOCCHHTOBED chromosomes or the result o
% unequal crossing-over.
HATUXKACU OVJIUIIN MyMKHH.
(kagumru roHOHYaaa klados -
TapMOK) — (PHITOreHETHK (From the ancient Greek
CHUCTEMaTUKAHUHT (klados) -. Branch) - the
nyHamammup. Knagucetuk direction of phylogenetic
AMAJIMETHUHT Y3UTa X0C systematics. Features
KMXATH KJIaJIUCTUK TaXJ U cladistic practice to use so-
(TakcoHsap ypracugaru called cladistic analysis
KapUHJIOILINK aJ0KaJapHH (rigorous argumentation
Knagucruka PEKOHCTPYKITUS KUJIHIIIA schemes in the
apryMeHTalMAHUHT KaTbuii | reconstruction of the familial
CXeMacH), MOHO(DITASTHA relationship between taxa),
TYIIYHUIII Ba the strict sense of monophyly
JTORUXANTAIITHPUIITaH and demand one-to-one
¢umorenus Ouian wepapxuk | correspondence between the
Kkiaaccudukaius ypracuaara | reconstructed phylogeny and
oup xun yxmranumkau tanad | hierarchical classification.
KAJIAIL XUCOOJIaHa u.




Knagucruk
TaXJINJI

XO3HUPIH ManTaa Kady
KUJTMHTaH OMOJIOTHK
KJIaCCU(PUKAIUSIHUHT aCOCH
0y110, THPUK OpTaHU3MIIAP
YpTacuaaru MmyHocabaTiIapHu
Xucoora oJiaau.

the basis for most currently
accepted biological
classifications built taking
into account the familial
relationship between living
organisms.

Knagorpamma

(maram3ua cladogram) —

3aMOHABHIi OMOJIOTHK
CHUCTEMATHKA/1ara aCoCum
TYyIIyHYa — JAPaXTCUMOH Tpad
0yn1m0, TakcoHap ypTacuaaru
CUHTUWJUIUK MyHOCa0aTIapuHH
aKC TTUPAJIH.

(English cladogram.) - One
of the basic concepts in
modern biological
systematics - tree graph
showing the relationship of
nursing relationship between

taxa.

JTHK Hm
KJIOHJIAII

(reHJIapHU KJIOHJIAII) —
OepuiraH KeTMa-KeTIUKIaru
JHK Hu axpaTtui xxapac¢Hu

0ynu0, in vitro Ja yHUHT
KYTMUUIMK HyCXaAJIAPUHU OJTUIIT
yuyH uniatwiaan. JJHK au
KJIOHJIAII KYTIUHYA TeHIapHU
CakJIOBYM OYJIaKiIapHU
aMIiMuKanusiam yqayH
KYJUTAaHWIAIH.

the process of allocating a
given DNA sequence and
production of many copies of
it in vitro. DNA Cloning
often used to amplify
fragments containing the
genes, and any other
sequences - for example,
promoters, coding
sequences, and chemically
synthesized oligonucleotides
of random DNA segments.

Koncnenuduxia
UK

OMOJIOTUK COXa
TymryHyacuaup. Mkku €xu
YHJIaH OPTHK OpraHu3MIIap,
MOIYJIALUATIAP EKU TaKCOHIIAP
OuTTa OMOJIOTUK Typra
TeruuuIm oymuca ynap
KOHCcHeMdUK XucoOIaHaIu.

this concept in the field of
biology. Two or more
individual organisms,
populations or taxa are
conspecific if they belong to
the same biological species.

JlurupJiam

MOJIEKYJISIp OroJIorusiaa
UIUIaTUITYBYM atama Oyiuo,
HYKJIEUH KHUCJIOTa UKKHUTA
MonekynacuHuHr JJHK-nurasza
dbepMeHTH EpramMuia
OMPUKUIINHY aHTJIATaaH

a term used in molecular
biology, which means the
connection of two nucleic
acid molecules with a DNA
ligase enzyme.

Mouaexyasp
¢puiorenerunka

MOJIMMEP MAKpOMOJIEKyJ1aiap
— THK, PHK Ba
OKCHJUIAPHUHT CTPYKTYpPaCUHU
Ypra"uil acocuia TAPUK
OpraHu3MJjIap ypracuaaru
KApUHAOLUIUK AJIOKAJIAPUHU

way to establish kinship
between living organisms
based on the study of the
structure of polymer
macromolecules - DNA,
RNA and proteins. The

Kapop TONTUPYBYH YCYII.

result of a molecular




Moutekynsp-(puiIoreHeTHK
TaXIMJTHUHT HATHKACH THPUK
opraHu3miiap GUIOreHETHK
Ia)kapacuHU TY3HUII
XUCOOJIaHaIN.

phylogenetic analysis is the
construction of a
phylogenetic tree of living
organisms.

MoHopuiius

(kaguMru roHOHYaaa “ourTa”
Ba “omyaBuil aBIoOa”) —
TaKCOHJIApHU OUTTA SITOHA
YMYMUH aXJ10/1aH KeIno
YUKHUIITUAUP. 3aMOHABHUI
TacaBBypJIapra acocaH,
MOHO(DUIIETUK Ba OMOJIOTHUK
CHUCTEMAaTHKAJa TAaXMHUHUU
SIKUH Q)KJIOJHUHT Oapua
MabJIyM OYJIraH aBJIOJIApHU
y3 ©uura oyaja.
Monodunusiau 6ab3an
rojodpuins 1ed XxaM aTaliaju.

(Ancient Greek -. "One", and
- "family clan") - the origin
of the taxa from a common

ancestor. According to
modern concepts,
monophyletic in biological
taxonomy is a group that
includes all known
descendants of the nearest
ancestor of the hypothetical,
the total only for the
members of this group and
for anyone else. Sometimes
monophyly in the sense
accepted definition called
golofiliey (see. Below).

IHapaduiausn

(kaguMru FOHOHYAaH —EHUIA
Ba OMJIABUI aBJIOM) —
MOHO(DUIINS TyIIyHYacura
(bUIOreHeTHK CUCTEeMAaTHKA
Jovpacuia sHaja Ky@WINPOK
KATBHIIMK OCpHII
HaTWKaCHU/Ia Maiao Oyiran
TymyHyaaup. [lapapunernx
rypyxJjap 1e6 TaXMHUHHM
YMYMHH aKIOJHUHT
aBJIOJIApUHU (pakaT Oup
KUCMHUHH Y3 HUUTA OJTyBUH
rypyxJjapra auTuiaiu.

(Ancient Greek and -series -
Family clan.) - A concept
which has arisen as a result
of giving greater rigor the
concept of monophyly
within phylogenetic
systematics. Paraphyletic
groups are called groups,
including only a part of the
descendants of the
hypothetical common
ancestor (more formal
definition reads: paraphyletic
group is obtained from a
monophyletic by
withdrawing from the last
one terminal group).

IMoaumepaszaau
3aHKHUP
peakumsicu

(I1LLP)

MOJICKYJISIP OMOJIOTHSTHUHT
TaAKUKOT METOAU OYIH0,
OMOJIOTHK MaTepHaia
(HamyHaza) HyKJIEUH KUCII0Ta
(JIHK) dbparmentinapunu
ce3nyIapiau Japaxaia

experimental method in
molecular biology, which
allows to achieve a
significant increase in low
concentrations of specific
nucleic acid fragments

KaTTaJIallTUPHUINTd UMKOH

(DNA) in the biological




OepyBUH YCYIIUP.

material (sample).

PecTrpukuuoH
¢pparmenTiap
Y3YHIUTHHUHT
MOJIUMOP(PU3MH
(Restriction
fragment length
polymorphism,
RFLP)

oy renom JIHK cunu
PECTPUKIINS SHAOHYKII€a3acH

&prammuia Kecub, XOCHI
OynraH (pparMeHTIApHU
(pecTpUKTIapHU) TeIb-

anekrpodopes (JIHK

anekTpodopes) iynu ounan
TaJKUK KHJIYBUH YCYIIUAD

(RFLP, Restriction fragment
length polymorphism,
RFLP) - is a method of

investigation of genomic
DNA by cutting the DNA
with restriction
pomoschyuendonukleaz and
further analysis of the
resulting fragments
(restriction fragments) size
by gel electrophoresis
(electrophoresis of DNA).

Homunduaus

(kaauMry IOHOHYAIA KYTI
COHJIM Ba —OMJIABUH aBJIOJ) —
TaKCOHHU TYPJIU XHJI
aBJIO/IJIap/IaH KeJIuo
JUKAMAIUp. bromoruk
CUCTEMATHKA/1a MOTHPUIETHK
ne0 YHM TalllKWJ KWIyBYU
KeHXKa TYpyXJapHU Ma3Kyp
rypyxra KupMaiaurad OoImka
rypyxJiap 6unaH HucOaTaH
SIKUH KapUHOILITUTH
UCOOTIIaHTaH rypyxra
anTriaau. YHH ogaTia
KOHBEPI'EHT €KU Napajlies
XOJI1a Maiao OYarad r3aKu
VXIIAIUIMK acOCUaa
aXxpaTuiagn

(Ancient Greek -. And many,
and - family clan) - the
origin of taxa from different
ancestors. Polyphyletic in
biological taxonomy is a
group for which is not
contested a close relationship
of its constituent sub-groups
with other groups, are not
included in this. Her
selection is usually based on
a superficial similarity that
arose convergent or parallel.

Honmyasiums

Oy KoHcIeunpUK HHANBUAIAP
rypyxu 0ynu0, y aemorpaduk,
ITE€HETUK €KW MAaKOH
JKUXaTuaad OOIIKa
WHAUBHUATIAP TYPYXHUIaH
axpanub Typaam.

a group of conspecific
individuals that
demographically, genetically
or spatially separated from
other groups of individuals.

IIpaiimep

oy IHK monexynacumaru
kucka PHK- caknoBun
dbparment 6ynuo0,
PEIUTMKAIIUSHA WHULUALHSICH

YUYYH MYXUM/JIHD.

itis a short RNA -
containing fragment in the
DNA molecule required for
replication initiation.

Pecrpuxkuus

Maxcyc (pepMeHT
(pecTpuKTaza) TOMOHHU IaH
amaiira ompuityBun JIHK

3aH)KUPUHUHT OV IMHUIIHUIND.

section of the DNA chain,
implemented a special
enzyme (restriction enzyme).




pubocoman PHK nu

Kou10BuM Jokyc. OnaTaa 6 The locus encoding
A ye. VRATIABY | rinosomal RNA. Usually it is
KaTTa Ba MypaKKa6 TY3WJIMIITa |al’ge and dl.ﬁ:lcult to
31;4 H‘y’:‘ﬁ; ?e'gﬁg Sﬂs ) organize locus, consisting of
_oupua pap a large number of repeating
Cricucepiiap 6I/IJIaH axxKpaJiral - H :
units, separated by intergenic
Pubocoman KaTTa MUK0pAark spacer. Repeat unit
JAHK o ;iﬁ‘;pﬂziy;gg e comprises a single copy of
- (15)’ o Eﬁ‘n - HEK " each individual gene of
pOpIIaHy PIHEXAD | rihosomal RNA, which is
OuTTa MHAMBUIYaN Ba located between the
pubocoman PHK napHumr sequences of internal
OnTTazaH HyCXaCHHH transcribed spacers.
CaKJIanau.
(HOTHHLIaI[aH taxa; KaaumMru

(Latin taxon, plural taxa;
from the ancient Greek
"order, arrangement,
organization."...) - A group
classification, consisting of
discrete objects, united on

IOHOHYa/IaH “TapTud”,
“Ty3unma’) — yMyMHid Xxocca
Ba Oenrumiap acocujaa
Taxkcon P
OMpJanIyBYM JUCKPET
00BbEKTIapAaH TAIIKWJI TONTaH

KJIaCCU(UKAIUS AT the basis of common
TYPYXJIHP. properties and attributes.
(Kaﬂil;qr?ﬂ}g};(;m;faII:)TEQ’yM’ (From the ancient Greek -
TaCHI/I(biaIH (KJ’I:CCI/Iy(bHKa usl) BUD, order, and - The law)
. - the teaching of the
TakcoHomus Ba TU3UMJIALII o i
principles and practice of
(cucTeMaTu3alys) HUHT .
. . classification and
TaMOHNWJIJIAPHU Ba aMaJIMCTH . .
systematization.
XaKugaru TabJIUMOT.
?HOHOMHHHHF Oup Kucmu part of biology, considering
0ynu0, opraHu3mMiIapHu OUp- - .
duoreHust the origin of organisms from
OupUIaH KeTuO YMKHUII
. one another.
MYaMMOJIapUHHU ypraHaau.
aHamuTHk ycyn 0ynuo, JJHK | is an analytical method used
dbparMeHTIapUHU YIT9amMu to separate DNA fragments
(y3yniuru) Ba makiura kapad | by size (length) and shape
KPaTHIIIA UIILTATHIA TN, (in case of DNA secondary
Hamynanapra Oepuiran structure forms, such as
JTHK AJIEKTP MaHIOHUHUHT KyqH pins). The forces of the
3JjieKTpodope3

JHK ¢parmentiapunu ren
Oyiinabd kyuuinra Maxxoyp
kunmagu. JIHK
MOJIEKYJIACHHUHT IIaKap-
dbocdart acocu manpuii
3apsiyianranu yuyH JJHK

electric field applied to the
samples, DNA fragments are
forced to migrate through the
gel. Sugar-phosphate
backbone of DNA is
negatively charged and




3aHXKUpIapu MaHPU
3apsJJIaHTaH KaTolJaH
MycOar 3apsijlaHraH aHOJra
TOMOH XapakaTrjaHa/u.
Huc6atan y3yHpoK
MOJIEKYJIajap CEKUHPOK,
KYy4aJ¥, HETaKku yJiap reija
yuutanu6 xKonaau. Kanra
MOJIEKYJIajap 3¢a T€3POK
XapaKaTJIAHA]IH.

therefore the DNA strand

moving from the cathode,
negatively charged, the
positive anode. Longer
molecules migrate more
slowly as delayed gel,

shorter molecules move

faster.
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