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K poay Allium L. (cem. Amaryllidaceae), camoMy MHOrOUYMCIEHHOMY Cpefn OLHOAOMNbHbIX PACTEHUI, OTHOCATCA Ta-
Kne 3KOHOMUYECKM 3HauMMble OBOLLHbIe KyNbTYpbl, Kak NyK penuatbii (A. cepa), yecHoK (A. sativum) n nyk-nopem
(A. porrum). Jlyk-nopei o6nafaeT BbICOKAMY BKYCOBbIMM KauyeCTBamy M AOKa3aHHbIMY LIEHHBbIMW AVETUYECKAMU
CBOWCTBaMM U ABNAETCA OLHOW M3 CaMblX NMOMYNAPHbIX OBOLWHbIX KynbTyp B 3anagHol EBpone. HecmoTps Ha Bbl-
COKYI0 3HAUMMOCTb JlyKa-nopes Kak OBOLLHOW KyNbTypbl, 3TOT BUA PeAKO ObiBaeT 06beKTOM MONEKYNAPHO-TeHe-
TUYECKNX UcCcnefoBaHNiA. [eHeTMYeckoe pasHoobpasue fyka-nopea nNpakTnyeckn He nsyyanu paHee. Mostomy B
HacTosLlel paboTe Ha WPOKOW BbiGOpKe 06pa3sLioB 13yUyeHa BaprabenbHocTb agepHoro (metogd AFLP) u xnopo-
NNacTHOro (aHanu3 HyKNeoTMAHbIX NOCNefoBaTeNIbHOCTEN) reHOMOB. [1nA npoBefeHnA paboTbl 6b110 0To6paHo 65
06pasLoB NyKa-nopes 13 konnekuynyn OefepanbHOro Hay4YHoOro LieHTpa OBOLLEBO/CTBA, KOTOPas BKIouYana copTa
oTeYeCTBEHHON 1 3apybexHol cenekunn. B pesynbrate npoBepeHna AFLP-aHanmsa n o6paboTku nonyyeHHbIX
[HK-cnekTpoB ngeHtndurumpoaHo 760 ¢parMeHTOB, 13 KOTOPbIX 716 6b11n nonMmopdHbl ANA aHann3mpyemblx
06pa3uoB nyka-nopes. PaccumtaHHble FreHeTNYeCKMe paccToAHUA Mexay o6pa3uamm iyka-nopea Bapbuposanu ot
0.4 po 0.76, 4TO CONOCTABMMO C BHYTPVBULOBbLIM MOAMMOPOU3MOM POACTBEHHbIX BULOB Allium (nyk penuaTtbliii,
YeCHOK). AHann3 reHoMHoW cTpyKTypbl B nporpamme STRUCTURE 2.3.4 pasgenun nccnepyemble o6pasubl ykKa-no-
pes Ha ceMb rpynn, YTO B LIeJIOM COBMafaeT C Knactepusaumen 3Trx o6pasLoB no pesynbrataM KnacTepHOro aHa-
nu3a. 1na oueHKn BaprabenbHOCTH XJIOPONNACTHOrO FEHOMaA Y aHaNM3mpyemblx 06pa3LoB Jlyka-nopesa 6bin cek-
BEHMPOBaHbl AeBATb YYaCTKOB XJIOPOMIACTHOrO reHOMA, Kak HEKOAVPYIOLME: MeXreHHble cnencepbl rpl32-trnlL,
ndhJ-trnL v NHTPOH reHa rps16, Tak n 6enok-kogupyoLme: reHbl psaA, psaB, psbA, psbB, psbE, petB. MpoBeaeHHbIN
aHanM3 yyacTKOB X/IOPOMIaCTHOIO reHOMa JlyKa-rnopes BbIABWN KpaiiHe HU3KUiA YPOBEHb UX Nonumopdusma, 6biino
o6Hapy»keHo Bcero wecTb SNP B M3yUYeHHbIX NOCNeA0BaTENIbHOCTAX CyMMapHON anivHol okono 10500 n.H. Takum
06pa3om, B pesynbTaTe paboTbl Obil yCTaHOB/EH BbICOKMI yPOBeHb Nonmmopdursma saepHOro reHoma nyKka-nopes,
npwvi 3ToM NoAMMopdU3M XJIOPOMIACTHOIO FEHOMa OKa3asica KpaHe HU3KMM.

KnioueBble crioBa: nyk-nopeit; Allium porrum; AFLP; reHeTnyeckoe pa3HoO6pasue; aHasIm3 reHOMA; XNOPOonacTHbI
reHoM.
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The genus Allium L. (Amaryllidaceae), the most numerous among monocotyledonous plants, includes such
economically important vegetable crops as onion (A. cepa), garlic (A. sativum) and leek (A. porrum). Leek has a high
taste and proven valuable dietary properties and is one of the most popular vegetable crops in Western Europe.
Despite a high importance of leek as a vegetable, this species is rarely the subject of molecular genetic studies. The
genetic diversity of leeks has never been studied before. Therefore, in this work, we studied the nuclear variability
(AFLP) and the chloroplast (nucleotide sequence analysis) genomes using a broad sample. For this work, 65 leek
accessions were selected from the collection of the Scientific Center of Vegetable Crops, which included varieties
of domestic and foreign breeding. As a result of an AFLP analysis and processing of the DNA spectra obtained, 760
fragments were identified, of which 716 were polymorphic for the leek accessions being analyzed. The calculated
genetic distances between the leek samples varied from 0.4 to 0.76, which is comparable to the intraspecific
polymorphism of related Allium species (onions, garlic). Analysis of the genomic structure with STRUCTURE 2.3.4
divided the leek samples into seven groups, which generally coincides with the clustering of these samples. To
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assess the variability of the chloroplast genome, nine sites of the chloroplast genome were sequenced in the leek
samples, both non-coding (intergenic spacers rpl32-trnL, ndhJ-trnL, and intron rps16 gene), and protein coding
genes (psaA, psaB, psbA, psbB, psbE, petB). The analysis of the sites of the leek chloroplast genome revealed an
extremely low level of their polymorphism, only six SNPs were detected in the studied sequences with a total
length of about 10,500 bp. Thus, as a result of this work, a high level of polymorphism of the leek nuclear genome
was revealed, while the polymorphism of the chloroplast genome was extremely low.

Key words: leek; Allium porrum; AFLP; genetic diversity; genome analysis; chloroplast genome.
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BBepeHune

Pon Allium L. (cem. Amaryllidaceae) — campIii MHOTOYFIC-
JICHHBIN Cpe OTHOJIOIBHBIX PAacTeHNH, 00bEANHSIET OKOJIO
1200 BUI0OB, KaXK/bIi TOJT OTIMCHIBAIOTCSI HOBBIE BUIBI JTYKOB
(Govaerts et al., 2018; Brullo et al., 2019). [IpencraBurenn
poxa pacnpoctpaHensl B CeBEpHOM IOyIIapUH, MHOTHE
BUJIBI SIBISIIOTCS dHAeMUKamMu. K poay Allium oTHOCSTCS Takue
Ba)KHBIC CEITbCKOXO3AUCTBEHHBIEC KYJIBTYPHI, KaK JIyK perrda-
ThIi (4. cepa), 9ecHOK (A. sativum), nyk-tiopeit (4. porrum),
BO3/IEJIbIBACMbIC B HACTOSIIEE BPEeMsI BO BCEM MHpE.

Jlyk-miopeii — IIeHHasI OBOIIHAS KYJIBTYpa C JIBYXJICTHHM
[UKJIOM BBIPAIIMBAaHMsI. B MHUIy MPUTOAHO MPaKTUYCCKU
BCC PACTCHHUE — YTOJIIICHHBIN JIOXKHBIH CTEOCIh U IMPOKHE
3eJICHbIC TMHEHHO-IaHIIeTHRIC JIUCThsI. O0e yacTu comepikar
Ba)KHBIC IS JIUCTHI YEIIOBEKA BTOPHYHBIC META0OIUTHI: cepa-
opraHuveckue, MmonuQeHoIbHbIe coeInHeHns, BUTaMuH C
(Bernaertetal., 2014; Aradonos, /Ilyoos, 2018). Beicokue BKy-
COBBIC KauecTBa M JIOKa3aHHBIC [ICHHBIC TUETHUECKUE CBOM-
CTBa CAeTaIu JyK-1opei nomynsapasM B EBpornie, CeBepHoit
Awmepuke n Aznuu. ExxerogHOE IPOU3BOACTBO 3TOU KYJIBTYPHI
cocrapysier 6onee 2 MiH T B rof (1o qanHeM FAO, 2017 1),
KPYITHEHUIIINM ITPOU3BOAUTEINIEM U ITOTpeOUTENEeM JTyKa-Tiopes
spisiercs 3amanaaas Espoma (Soininen et al., 2014; Aradonos,
Jy6oB, 2018).

Kynerypy nyk-nopeii, crois nomynspHyto B 3amagHoi Es-
porte, B Poccnu Hadany BEIpaniBaTh CPABHUTEIHFHO HEJABHO.
IlepBslii n3 0TeUeCTBEHHBIX COPTOB — KapaHTaHCKUI — BHECEH
B [ocynapcTBeHHBIN peecTp CEeNEeKUMOHHBIX JTOCTH)XKCHUH,
JIOTTYTIIEHHBIX K ucrons3oBanuio (Toccoptpeectp) B 1961 1,
U TOJIBKO ¢ 1993 . 3TOT ciMCOK Hava pacIIupSATHCS, BKIIIO-
Yasi K HACTOAIIEMY BPEMEHH 27 COPTOB, IPEUMYIIIECTBEHHO
3anaHoeBponeickoi cenekuuu. B Poccuiickoii ®enepaunn
aKTHBHAs CEJCKIMA JyKa-nopes Benercs B depepaibHOM
Hay4qHOM IieHTpe oBorieBoacTsa (DHIIO), Ha ceromHsmHui
JICHb YEeTHIpE COpTa JIyKa-1opesi BKIII0YeHHI B [occopTpeectp.

Jlyk-miopeil — MmomyisipHbI OOBEKT JUIsi OMOXMMHUYECKUX
uccnenoBanuii (Bernaert et al., 2013, 2014; Soininen et al.,
2014), onHako TeHHBIC ¥ TEHOMHBIC CCIICAOBAHNUS ITOU Kb~
TYpBI paHee MPAaKTUUECKN He TPOBOHIN. Tak, ObLT onpe/iesieH
TPAHCKPHUITOM JIHCTA JIyKa-1opesi, KOTOPBIH HCIONIb30BaIN
JUTSL CPAaBHUTEIFHOTO aHAIN3a SKCIIPECCHH TEHOB y BUIOB
Allium c pazmnunoit mopdonorueit nucra (Zhu et al., 2017).
Metonamu AFLP 1 ISSR u3yueHbl reHOMHBIH TOTUMOP(HU3M
16 00pas31oB TyKa-1mopest ¥ BHyTPHCOPTOBAs BapradeTbHOCTh
(®wnroruH u ap., 2011; GumrommH, Aradonos, 2015).

KomMruiekcHast orieHKa Onopa3Hoo0pasusi, BKIIIOYAOIIAs,
TTOMHMO KJIACCHYIECKOTO MOP(HO(DU3NOIOTHIECKOTO OTIMCAHNUS
00pa3IoB, TeHOMHBIN aHaJIN3, CTAHOBUTCS B HACTOSIIIEE Bpe-
Ms 0053aTeIbHON TS XapaKTePUCTUKN CeNTbCKOXO3SHCTBEH-
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HBIX BU10B pacteHnii. [ToaToMy nenbio Hamiel paboThI cTalu
OLICHKa ¥ CPAaBHUTEIIBHBIN aHaJIN3 BApHA0EIbHOCTH SIIEPHOTO
1 XJIOPOTUIACTHOTO T€HOMOB Y IIUPOKOH BEIOOPKH 00pa3IoB
JyKa-Topes.

MaTeleaﬂbl n metogbl

Jist n3ydenust ObIM B3SITHI 65 00pa3noB JIyKa-Tiopest U3 KO-
nexuuu deneparbHOro HayYHOTO IIEHTPa OBOIIEBOACTBA (TI0C.
BHUNCCOK, MockoBckas obnacts) (Tadm. 1). B xauectse
BHEIIHEH I'PYMIIBI UCIIOIb30BAHBI POJICTBEHHBIC BH/BI W3
koyiekunu boranudeckoro cana Yausepcurera OcHaOprok
(I'epmanns), mpegocTasineHHbIe Tpodeccopom H. dprzenom:
A. ampeloprasum (xar. Ne 1023 u 1744, I'py3us), A. commuta-
tum (kat. Ne 1662, ®panuus) u A. pyrenaicum (xar. Ne 3018,
Wcnanus). JJHK Beigensnm u3 NATHIHEBHBIX ITPOPOCTKOB
CTAB-MeTon10M € IBOWHOH AerpoTenHn3anueii xiaopodop-
MOM, JJIS BBIIETICHUS HCIIOIB30BaH 10 10 MPOPOCTKOB Kax-
JIOTO COpTa AJIsl 0XBaTa BO3MOKHOTO BHYTPHUCOPTOBOTO MOJIH-
Mopdusma.

[omuMophu3M siIEpHOTO TeHOMa ONPENIENISIIN METOIOM
AFLP, cormacHo cragmaptHOMYy mpoTtokony (Vos et al.,
1995). B cBsi3u ¢ TeMm, 4TO JIyK-nIOpeit uMeeT OoJbIIoii pas-
Mep redoma, s AFLP-ananu3a npuMmeHsn npaiiMepHbie
KOMOMHAIINM C AEBSTHIO CEIEKTUBHBIMU HYKICOTHIAAMM:
E-ACT/M-CAAGCG n E-AGG/M-CAAGCG. U3 12 mpo-
TECTUPOBAHHBIX KOMOMHAIMH TOJBKO 3TH Maphl MO3BOJIMIN
BBISIBUTH BHYTPHUBUI0BOI MOTMMOP(H3M U TOIYIUTh ONTHU-
MallbHOE KoJn4ecTBo (parmenToB Ha resie. JJHK rugponiso-
BaJIM C MOMOIII0 pectpukras EcoRl u Msel (Thermo Fisher
Scientific, CIIIA). IIpogykTsl aMIITH(GHUKAINN pa3aesuid B
6.5 % neHarypupyomeM NOIUAKPHIAMUAHOM Tele ¢ MHo-
MOIIIbIO cucteMbl hparmenTHoro anaianza LI-COR 4300 DNA
Analyzer (LI-COR Biosciences, CIIIA).

Omnpenenenne reaeTnaeckux paccrossaui (1 —xoad. XKak-
Kapa) ¥ noctpoenue aexaporpammsl (Meron UPGMA) npo-
Bommu B mporpamme PAST3 (https://folk.uio.no/ohammer/
past/). [eHOMHYIO CTPYKTYpY BBISBISUTH C ITOMOIIBIO TPO-
rpamvbl STRUCTURE 2.3.4 (https://web.stanford.edu/group/
pritchardlab/structure.html) co cnemyronmu napamerpamu:
ADMIXTURE model c allele frequencies correlated, burn-in
500.000 u nymuuoit mporona 500.000 MCMC, uuciom knacre-
poB (set K) ot 2 1o 19. Haubomnee BeposTHOE YUCIIO KIACTEPOB
onpenensn mo Metonuke (Evanno et al., 2005).

Juist aHanmu3a nonuMopgu3Ma yuyacTKOB XJIOPOIIACTHO-
ro reHoMa ObUIM aMIUTM(UINPOBAHBI U CEKBEHUPOBAHBI
MEXTeHHbIe cneicepsl rpl32-trnl w ndhJ-trnL, vHTpOH
reHa rps/6 (IOCIenoBaTeNIbHOCTH MpaiiMepoB B3SITHI U3
paboter (Shaw et al., 2007) u GeNOK-KOIUPYIOMINE TEHBI
psad (5'-CTTGACTGTTGGCGGGTCT-3"; 5'-GTAC
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Ta6nuua 1. O6pasubl nyka-nopes us konnekuynn ®HLO, ncnonb3oBaHHble B paboTe

CTpaHa NponcxoxaeHns™ Homep no katanory ®HLIO*  Homep no katanory BUP*
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CTpaHa npoucxoxgeHna*

Homep no katanory ®HLIO*

Homep no katanory BUP*

* Mpn Hanuunn.

CATAGTCAGTAGCTAGA-3"), psaB (5'-TTCTGGG
TGGAATTGCCAC-3"; 5'-ATAGCTCCATGAGCAAAG
GC-3"), psbA (5'-AGTACGTGTGCTTGGGAGT-3';
5'-TATAGCCCCTTCGTTCGAC-3"), psbB (5'-GTC
TATTGCAATGCGATAAAG-3"; 5'-ACCATAGAA
CTCAACAGTTAC-3"), psbE (5'-TCCCATCTTTCAC
CGAATC-3"; 5'-AGTCCGTGAATAGCTAACC-3"),
petB (5'-TGTGTTTCTGTTTGAGCCGT-3'; 5'-TATT
GTTCCTTCCCGATAGG-3"). Ipaiimeps! miisi OeI0K-KO-
JTUPYIOIINX TeHOB OBUTH pa3padoTaHBl HA OCHOBE CEKBEHH-
poBaHHBIX MIactoMoB BunoB A/lium (Filyushin et al., 2016,
2018). HykieoTuauble MOCIEI0BATENHHOCTH BIPABHUBAIU
u aHanusupoBanu B mporpamme MEGAT7.0 (https://www.
megasoftware.net/).

Pe3ynbTaTbl n 06CyXaeHMe

AFLP-anau3 siiepHoro reaoMa jgyka-nopest. C ucrnons3o-
BaHMEM OTOOpaHHBIX KomMOuHauuii npaiimepo E-ACT/M-
CAAGCG n E-AGG/M-CAAGCG nposenen AFLP-ananu3
SJIEPHOTO TeHOMa 65 00pa3loB JIyKa-Tmopesi, BKIFOYAIOIINX
CopTa OTCYECCTBEHHOM U 3apyOeKHO cenekuuu. B pesynsrare
aHanm3a u 06paboTku norydeHHbx JIHK-crexkTpoB naeH-
tuduuposano 760 ¢pparmenTos, 716 13 KOTOPHIX OBUIH ITO-
JUMOPQHBI ISl aHAIM3UPYEMbIX 00pa3ioB. PaccuntanHbie
TEHETHYECKHE PACCTOSIHUSA MEXIY 0o0paslamMu JyKa-Topest
BapsupoBaim ot 0.4 1o 0.76, a Mexy oOpaslamu JIyKa-To-
pest 1 BUJIaMH, B3SITHIMH B KQUeCTBE BHELIHEH IPYIIIbI, — OT
0.65 mo 0.82.

Ha nennporpamme (puc. 1) Bce o0pasipst A. porrum Gop-
MUPOBAJIN €IUHBINA CyOKIIacTep, a BU/bI, B3AThIC B Ka4eCTBE
BHEIITHEH IPYIIIBI, — CECTPUHCKUI cyOKIacTep. Beioop BumoB
A. ampeloprasum, A. commutatum n A. pyrenaicum B KauecTBe
BHEIIHEH TPyl 00YCIIOBIEH TEM, UTO Psifl UCClieloBaTeNei
OOBEIMHSACT UX BMECTE C A. porrum ¥ elle HeCKOIbKUMH POJI-
CTBEHHBIMU BUaMu B Allium ampeloprasum complex (Jones,
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Mann, 1963; Hirschegger et al., 2010; Guenaoui et al., 2013).
Cornacno cucreme APG 1V, A. porrum — caMocTOATENbHBIN
BU/I, B TO BpeMs KaK psiJi UCCIIEA0BATENIEH CUUTAET JIyK-11I0pEr
noxBunoM A. ampeloprasum (Hirschegger et al., 2010; Gue-
naoui et al., 2013). Ognako Ha JeHApOrpaMMe 00pasIbl
A. ampeloprasum He 00pa3yIoT €ANHOM TPyl C 00pa3namMmu
A. porrum, a KJIacTepu3yroTcs ¢ odpazuamu A. commutatum
u A. pyrenaicum (cm. puc. 1).

AHanu3 reHOMHOW CTPYKTYpbl M3ydaeMblX 00pas3ioB
nyka-niopes B nporpamme STRUCTURE 2.3.4 B couerannn
¢ meromukoii (Evanno et al., 2005) moka3an ux BeposTHOE
paznenenne Ha ceMb rpyni. [loaydeHHas quarpamma Obuia
Hanoxkera Ha AFLP-nennporpammy (cm. puc. 1). Kak BugHO
Ha auarpamme, Habops!l JJHK-dparmenToB o6pasios myka-
nopest OTJIMYAIOTCS ApYr OT Apyra MmeHee uem 10 % (mpu-
MECH JPYTUX I[BETOB HAa KPAaCHOM (POHE), TIPH STOM 00pasIIbl
A. porrum, Gopmupylomue Ha JEHAPOrpaMMe OTAEIbHbIC
IPYIIIIBI, IMEIOT CX0XKYIO0 TEHOMHYIO CTPYKTYpY (cM. puc. 1).

BrIsBreHHBIN BEICOKHH yPOBEHB MMOTMMOP(hU3Ma SIepHOTO
reHoma A. porrum JIOTHIHO OBUTO ObI OOBSICHUTH THIIOM Pa3-
MHOKEHUS (IEPEKPECTHOE OMbIIICHUE ). AHAIOTUYHO BEICOKUI
YpOBEHb BHYTPHBHIOBOH BapHaOeIbHOCTH OB TTOKa3aH st
MePEeKPECTHO-OIBIIIEMOT 0 JTyKa perdaroro A. cepa (Karic et
al., 2018). ITpu 3TOM HHTEPECHO OTMETUTh, YTO TCHOM YECHOKA
A. sativum, KOTOpPBI Pa3MHOXAETCsl TOJIBKO BET€TATHBHO,
TaKxKe sBIsiercst kpaiine BapuadensHbM (Volk et al., 2004;
Zhao et al., 2011; Egea et al., 2017). 1o Bceli BumumocTH,
BBICOKHH YPOBEHb MOIMMOP(H3MA SIEPHOTO TeHOMa Xapak-
TepeH Juist BUNOB Allium u MoxeT ObITh CBSI3aH C HACHIIICH-
HOCTBbIO MOOWJIBHBIMH DJIEMEHTAMH M TOBTOPSIOLIMMHCS
MOCIIEIOBATENILHOCTSIMH, O YeM CBHJETEIbCTBYIOT IPOBE-
JICHHBIC paHee IUTOJIOTHYECKUE ¥ TEHOMHBIE UCCIIEIOBAHUS
HEKOTOpbIX BUIOB Allium (Suzuki et al., 2001; Jakse et al.,
2008; Vitte et al., 2013; Peska et al., 2019). I[Tomumo 3TOTO,
JUISL HEKOTOPBIX CEJIBCKOXO3SIMCTBEHHBIX KYJIBTYp OBLIO ITO-
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Giant Musselburgh
Siegfried

Winter lauch Rijen fon Carentan
Premier

Timperley Light
Monstrueux d’Elbeuf
Monstrueux
Porree dicker

Pras

K-23

Allium porrum

Puc. 1. leHgporpamma, NOCTPOEHHAs Ha OCHOBE AaHHbIX AFLP-aHanm3a 65 o6pasuos Allium porrum n yeTblpex poACTBEHHbIX BUA0B Allium, coBmeLLeH-

HaA C AnarpaMmMoln, oTpaatoLlen FEHOMHYI0 CTPYKTYpPY aHannsnpyembix 06pa3uos JNyKa-nopes.
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CpaBHUTeNbHasA oLeHKa BaprabenbHOCTU AfEPHOrO
1 XJIOPOMNIacTHOro reHoma nyka-nopesn (Allium porrum L.)

Tabnuua 2. XapaKkTeprcTuka aHanmsmpyemblxX y4acTKOB XJI0POMIacTHOro reHoma y 06pasuos A. porrum

MNokasaTtenb rpl32-trnL ndhJ-trnL rps16 (MHTPOH)
Paswep pparmenta,n.H. 793 837 844,891,913
KonBoSNP23 ...................... 0 ...................
KonBOMHAenemoo ...................... 2 ....................

Ka3aHo, YTO YPOBEHb FCHETHYECKOTO Pa3sHOOOpa3Hs MOXKET
OBITh CBsI3aH C IOMECTHKaIeH U cenekrueii (Sun et al., 2018;
Fuetal., 2019).

AHaju3 Bapua0eJbHOCTH YYACTKOB XJIOPOILIACTHOIO
reHoMa. Y n3ydaeMbIX 00pa3loB JiyKa-1opes ObUIM aMILId-
(bUIPOBAaHBl U CEKBEHUPOBAHBI JAEBATh yYaCTKOB XJIOPO-
TUIACTHOTO TEHOMA, KaK HEKOIMPYIOIIHNE: MEKTCHHBIC CIIeH-
cepbl rpl32-trnl n ndhJ-trnL, naTPOH reHa rpsl6, Tak u
OenoK-KoaupyIoNe: TeHbl psad, psaB, psbA, psbB, psbE,
petB (tabm. 2).

Pasmepbl MekreHHBIX crieiicepoB rpl32-trnl v ndhJ-trnL
y BCEX MCCIIElyeMbIX 00pa3loB JyKa-1opes OKa3aJuch MH-
BapUaHTHBI, B HYKJICOTHIHBIX MOCIEIOBATEILHOCTIX OBLIO
BBISIBJICHO J[Ba U TPU BapHaOEIbHBIX CaliTa COOTBETCTBEHHO
(cm. Tabm. 2). PazmMeps! 3THX y9acTKOB y BHIOB JIYKOB, B3s-
THIX B Ka4e€CTBE BHEIIHEH TPYIIbI, BAPbUPOBAIH 3a CUCT
Hajau4usl KOpOTKUX uHAaened. Tak, [UIMHA IOCIIeN0BaTellb-
HOCTH #pl32-trnL y o0pa3noB A. ampeloprasum coctaBuia
839 1.H., A. commutatum — 822 1. 1., A. pyrenaicum — 785 1. H.
WurepecHo, 4To B 1OCieioBaTenbHOCTIX rpl32-trnl v ndhJ-
trnL y A. ampeloprasum oOHapyXeHBI KOPOTKHE WHICIN
U HYKJICOTH/HbBIC 3aMEHBI, HE BCTPEUAIOIINECS y 00pas31oB
A. porrum, HO IPUCYTCTBYIOIINE Y A. commutatum.

JimHa TocIe0BaTeNbHOCTH HHTPOHA TeHa 7psl6 y 00-
pasioB JyKa-mopes Obuta pasnnyHa. Y OOJbIIMHCTBA 00-
pasnoB UHTPOH uMmen pasmep 913 m.H. Y Tpex oOpasios
A. porrum — Monstruoso (K-1), Wastlandia Winterreusen u
IIpembep — nnvHa nocienoBaTenbHOCTH cocTaBuia 891 m. H.
Pasnuna B aimuHax o0ycIOBIE€Ha TaH/IEMHO ITOBTOPSIIOLIMM-
ca 22-HyKJICOTHIHBIM (QparMeHTOM. Y 00pa3loB BHJIIOB
A. ampeloprasum, A. commutatum u A. pyrenaicum >3TOT
MIOBTOP IPEACTABIICH OJHOI Komnueil. Y eanHCTBEHHOro 00-
pasma ryka-mopesi — copra Merlin — BeIsiBiIeHa cienuuaHast
69-HyKI€OTHAHAS JeNelHs, 3a CUeT Yero JUIMHa MHTPOHA
coctaBuia 844 m.H.

IocnenoBaTrenbHOCTH MIECTH TEHOB (POTOCHHTETHUYECKOTO
anrapara, KoAupyomux cyoseanaunsl Gorocuctem | u 2
(psad, psaB, psbA, psbB, psbE), a Takke CyObeIUHUILY I[H-
ToXpoma b (petB), ObUT HHBApPHUAHTHEI ITO Pa3Mepy y aHATH3H-
PYEMBIX 00pa3I0B TyKa-TIopest © MOHOMOP(MHEI (CM. TadII. 2).
Enuncreennas 3amena T327A B reHe psaB Obliia 0OHApyKeHa
y coptoB Monstruoso (K-1), Wastlandia Winterreusen (K-62)
n Ka3za4ok, ojiHaKo oHa He MPUBOJMIIA K 3aMEIIEHUIO aMUHO-
KHCIJIOTHOTO OCTaTKa. ¥ 00pa3ioB BU/IOB, B3SThIX B KA4€CTBE
BHEIITHEH IPYMIIBI, pa3Mepbl H3y4aeMbIX [MIECTH TCHOB TaKKe
OBUTH MHBAPHAHTHBI.

[TonyueHHbIe U151 KXI0T0 00pasiia NociIe10BaTeIbHOCTH
ObUTH 00BEIMHEHB! W UCIIOIb30BAHBI ISl HOCTPOCHUS JCH-
nporpaMMel (puc. 2). Ha nenaporpamme anaausupyemble
00pas1ibl TyKa-rmopesi 00pa3yroT eANHbIN CyOKIacTep, 0a3aiib-
HYIO BETBb K KOTOpOMY opMupyeT obpaser 4. pyrenaicum.
Ob6pasusl 4. ampeloprasum u A. commutatum o0OpazyoT
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psaA

K-51
Carentan
Alligator
Zimnii gigant
Slon
Tres long Hiver
26| Praza2
Lyon (K-2)
Monstruoso (K-1)
— Kazimir
American flag
Monstruoso (K-10)
Musselburgh
L{ Lincoln
34| Goliaf
Osennii gigant
K-52
Wastlandia Winterreusen
Poireau
Italian gent
Arcona
Vesta
— Kilima
Pras
Lyon (K-55)
Monstruena de Carentan
Kazachok
— Hulliver
Giant Musselburgh
Monstrueux
K-61
Colonna
Merlin
Porree dicker
Letnyi briz
Florena
Blauwgroene Winter
Amarillo
Olifant-Exelsior
Giant anelioro
Agria
K-23
Jiraf
Karantanskii
K-44
Zocal Type
Bentons Monorel
Geant d'Hiver Tezier
Colambus
— Elefant
Long d'hiver
Empire
Zocalen
Dobry molodez
Hobot slona
K-43
The Legon
Tunis
K-63
Suttons Prizetaker
Siegfried
Winter lauch Rijen fon Carentan
Premier
Monstrueux d’Elbeuf
Timperley Light

A. porrum 100

A. pyrenaicum
— A commutatum

A. ampeloprasum (1023)
100
99 ' A. ampeloprasum (1744)

—_
0.0005

Puc. 2. [leHgporpamma, NOCTPOEHHaA Ha OCHOBE HYKNeoTUAHbIX Noce-
[loBaTeNbHOCTEN AeBATY YYacTKOB XJioponnactHoro reHoma (MEGA7.0,
metoa Maximum Likelihood, mogenb HKY).
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000COOJICHHBIH CyOKIacTep, B M3YYCHHBIX MOCIICI0BATEIIb-
HOCTSX XJIOPOTIJIACTHOTO TeHOMA 3THUX BU/I0B OBbLT OOHApYKEH
psin obmmx nuneneit u SNP, orcyTerBytomux y 4. porrum
A. pyrenaicum, I0CiIeA0BaTENbHOCTH KOTOPBIX ObLIN BBICOKO-
romoorugHbI (99.62 %).

AHan3 KOJUPYIOIINX ¥ HEKOIUPYIOIMINX yJacTKOB XJIOpO-
IJTACTHOTO TeéHOMa cyMMapHO# jutnHoi oxoso 10500 . 1. s
Ka)X710T0 13 65 00pa3IoB JTyKa-mopes MoKa3al KpaiHe HU3KAN
ypoBeHb nx nonumop¢usma — Bcero 6 SNP.

JlanHble 0 BHYTPUBHUAOBOM MOJUMOp(H3ME yuacTKOB
IUIACTOMA M3BECTHBI JINIIb JUT HECKOMBKUX BUIOB Allium.
Tak, aHannu3 Tpex MEXIeHHBIX crieiicepoB y 24 o0pasnos
JIUKOPACTYIIUX NOMYIIAILMN 4. roseum TakKe BBIIBII HU3KYIO
BaprnadensHOCTH XI/IHK (Guetat et al., 2010). OtcyTcTBHE
BHYTPUBHUIOBOW BapHaOeIbHOCTH IUIACTOMa OOHApYXEHO
MIPU UCCIICA0BAaHUK HEOONIBIINX BbIOOPOK (10 10 0OpasiioB)
BuoB cekiuu Rhizirideum (Sinitsyna et al., 2016). Husknit
YPOBEHB BapHabeIbHOCTH y4aCTKOB XJIOPOILUIACTHOTO TeHOMa,
[10-BUIUMOMY, — XapaKTEPHBII IPU3HAK IS [IPEICTaBUTEIEH
Allium, 910, KaK MPEIoNaraeTcsi, MOKeT OBITh CIEICTBHEM
THOPUAN3AIMN WM HHTPOTPECCHH XJIOPOIUTACTHOTO TeHOMA
(Hanelt, 1996; Li et al., 2010, 2016).

3aKkniouyeHune

B Hacrosmiell paboTte BrepBble Ha MIMPOKOH BBIOOPKE 00-
pasmoB M3y4deH BHYTPHUBHAOBON MOIUMOpP(HU3M reHoma
A. porrum. B pe3ynbrare BBISIBICH BBICOKHI YPOBEHB ITOJH-
MopdHu3Ma SIEPHOr0 TeHOMA JIyKa-1opesi, COMOCTaBUMBbIH C
TAKOBBIM y JPYTHX CEIbCKOXO3AHCTBEHHO 3HAYMMBIX BUIOB
Allium. HecMoTps Ha TO, YTO JTyK-TIOPEH — ITOITYIIsipHAast OBOII-
Hasl KyJIbTypa, MOJIECKYJISIPHO-T€HETHYECKHE HCCIIEIOBAHUS
KaK BCEro TeHOMa B I1€JIOM, TaK U OT/AEJIbHBIX JIOKYCOB/TCHOB
paHee IpakTHYECKH HEe MPOBOAMINCE. Hamm pesyasrars! o
BapuabeIbHOCTH SIIEPHOTO reHoMa A. porrum OyIyT UCIOJb-
30BaHbI U1 HAyYHO 000CHOBAHHOTO TT0100pa POAUTETBCKUX
map JUis CKpeIIMBaHUs C IEJBI0 MOJYyYSHHUS BO3MOXXHOTO
rereposzucHoro 3gdexra B F, mpu ceneknuu Iyka-nopesi B
DenepaabHOM HAYYHOM IIEHTPE OBOILEBOICTBA.
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