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Abstract. The ITS2 secondary structure of the moss Aulacomnium arenopaludosum Boiko (defined by sequential
gathering of helixes H1-H4) was studied. The anatomical, morphological structure and molecular genetic structure of
A. arenopaludosum was compared with those of other members of the genus Aulacomnium (A. androgynum, A. palustre,
A. palustre subsp. imbricatum). Aulacomnium arenopaludosum as a separate species due to complex of anatomical,
morphological, ecological and biological characteristics has many differences from the compared taxa of Aulacomnium.
Molecular genetic data obtained as a result of reconstruction of ITS2 secondary structure of different species of
Aulacomnium confirm that Aulacomnium arenopaludosum is a separate species. It differs from A. palustre in the presence
of 2 semi-compensatory changes and 4 indels in "stems" and loops; from A. palustre subsp. imbricatum — in the presence
of one semi-compensatory change and of 5 nucleotide changes in the "stems" and loops; from A. androgynum — in the
presence of 3 compensatory changes, 4 semi-compensatory changes and 6 indels in "stems” and loops.

Key words: Aulacomnium arenopaludosum, moss, secondary structure ITS2, helixes H1-H4.

Beryn €TBCS JINCTKONMOAIOHMMU BUBOIKOBUMHM TUIbLAMHU (Y
A. androgynum BUBOIKOBI TiJIbllsi BEPETEHOMOIiIOHI),
301KHUMM JIMCTKAMU, 3 UMMM ab0 y BEpXHiil yac-
THHI HEPiBHOMIPHO BUSIMYACTUMU Kpasimu Ta iH. Bin
Aulacomnium palustre subsp. imbricatum BUn Binpi3-
HSETBCS IIUTbHUMU IepHUHKAMU, 3aBXIN HassBHUMH
y 3HaYHil KiJTbKOCTi MCEeBAOMNOMISIMU, CTEOJOM i3 Tyc-
TOIO PU30IIHOIO TTOBCTIO JIMIIIE Y HUXKHIW YacTUHI, 10
3—5 NMCTKIB 3HU3Y, MPO30PHMMHU KIITUHAMU HUXKHIX

Ha mimanux MacuBax y MOHM335X pivok JHimpa i
[liBnenHoro byry (cremoBa 30Ha YKpaiHu) y HeBe-
JMYKUX OoMiTusAX 3 Betula borysthenica Klokov Oyno
BUSIBIICHO IEPHUHKU MOXiB pony Aulacomnium. Ixui
OCOOMHM 32 aHATOMO-MOP(POJIOTIYHUMU Ta €KOJIOTO-
0i0JIOTYHUMHU OCOOJIMBOCTSIMU 3HAYHO BiIPi3HSAIOTHCS
Bim 3BUYaitHOTO 00JTIOTHOTO BULY Aulacomnium palustre
(Hedw.) Schwaegr. Ta rabiTyaibHO CX0Xi 3 0COOMHAMM - " . .
Aulacomnium androgynum (Hedw.) Schwaegr. Lle xano KYTiB OCHOBM JINCTKA, O€3 3ipyacToro IpocBiTy Ta iH.

MiJICTaBy ONKUCATA HOBUI Ut HayKW BU Aulacomnium (Tagn. 16)' 6 . ITS2
arenopaludosum Boiko (Boiko 2009, 2010). COOIMBOCTL OYIIOBH BIOPHHHOL CTPYKTYDU

CJYTYIOTh IJI OOCTiIXKEHHS (biIOTeHETUYHUX BiHO-
CHUH cepeJl pi3HUX IPYIT MOXOITOAiOHMX. BcTaHOBIEHO,
1110 TiMTHOBI MOXH, $IK i OiIbIIICTh OOKOIUTiIIHUX MOXIB,
€ TIONi(iIETUYHOIO TPYIOI0 TAKCOHIiB. IX HEobXimHO
kinacudikyBaTu i3 3aJlydeHHSIM MaTtepiajliB MOJIEKY-
JIIPHO-TEHETUYHUX AOCTiMKEeHb, OCKIIbKU cepel i€l
TPYIU MOXiB O4iKYIOThCS 3HaUHi TAKCOHOMiYHi 3MiHU
(Merget, Woplf, 2010; Olsson et al., 2012; MOSS...,
2012).

HocnigkeHHsT mokaszaiau, 1wo A. arenopaludosum
32 KOMIUJIEKCOM O3HaK Mae€ OaraTo BiAMiHHOCTEW
Bill MOpiBHIOBAaHUX TaKCOHIB poay Aulacomnium. Bin
Aulacomnium palustre Biipi3HSIETbCS 3aBXIU HasIBHU-
MM TICEBIOIOMISIMM 3 pO3TAaIlllOBAaHNUMH JIMIIE Ha Bep-
XiBILIi BUBOAKOBUMM TiJIbLAMHU, cTeOn0M 10 0,5—1,5(2)
CM 3aBBHUIIKHW, BKPUTUM JIMIIIE 3HU3Y PU30iTHOIO T10-
BCTIO Ta iH. Bin Aulacomnium androgynum Binpi3Hsi-
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Ta6a. 1. IopiBHsIbHA TAOIMIA AHATOMO-MOPGOJIOTiYHNX Ta €KOJIOr0-0i0JI0riYHNX 03HAK BUIB poxy Aulacomnium
Table 1. Comparison of anatomical and morphological, ecological and biological characteristics of the species of Aulacomnium

Aulacomnium
arenopaludosum

Aulacomnium palustre
subsp. imbricatum

Aulacomnium palustre

Aulacomnium androgynum

JIEPHUHKU JPiOHi, LiIbHI, )KOBTO-
3eJIeHi

NEPHUHKK PUXII, JIETKO
PO3MafaloThes, pililie 10BOJII
TTBHI

JNIepHUHKHU Ty0vari,
puxJii abo AOBOJII 1LIiJIbHI, 3eJIeHi
a00 XOBTO-3¢eJIeHi

JNepHUHKU WIiJIbHI, Bil TEMHO- 10
>KOBTO-3€JIEHUX

TICEBIOITONiT MPUCYTHI 3aBXIIH;
BUBOJIKOBI TiJIbLISI TUCTKOMOMIOHI,
3i0paHi Ha BepXiBLli YUCIEHHUX
6e3TMCTHX TICeBIOTIOIH Y BUTIISII
LIATMTOYKH

MCeBIOMNOIii yXe PilKo

MCEBIOITO/IT 4acTo;

BUBOJIKOBI TiJIbLISI TUCTOIOMIOHI;
KpiM 3i0paHuX Ha BepXiBLi
TICEeBIOMOiI Y BUIJISII LIATTOYKH,
BUBOJIKOBI TiJIbLISI € TAKOX Ha
HiXXKax MICeBIOMOII i

TNICEeBIOMOIiT TPUCYTHI Maiixe
3aBXIU;

BUBOJKOBI TiJIbLIS
BEPETEHOMNOIOHI, 3i0paHi

Ha BepXiBIIi TICEBIOTOMIiA Y
KYJIETIONIIOHY BEPXiBKY

cre6sio 1o 0,5—1,5 cM. 3aBBUILIKKA

cTebio cepexyare, 3—4 cMm
3aBBUILKU

cre610 3—7 (mo 10—12) cm
3aBBULIKU

c1ebs10 10 1—5 cM 3aBBULIKU

cTe6J10 3 TYCTOI0 PU30ITHOIO0
MOBCTIO JIMILIE B HUXKHII YaCTUHI
(0 3—5 MCTKa 3HU3Y)

cTe0J10 c1abko abo OibIIT-MEHIIT
PUXJIO OOJIMCHEHE, TIOBCTUCTE J10
BEPXiBKU

cTe0JI0 3 TYCTOI0 PU30iAHOIO
MOBCTIO MaiiXke 10 BEPXiBKU

cTe0J10 TPU OCHOBI 3 TYCTOIO
ip>kaBo-0ypoI0 MOBCTIO

JIMCTKM K0JIo0YacTi, LijoKpai,
36iHi (10 7 KJIITUH), BiITOPHYTI
JILIe y CepefHiit yacTuHi — 2/3
JIOBXWHU, Y BEPXHill TpETUHI
JINCTKY TIJTOCKI, 3 3aTOCTPEHOI0
BEPXiBKOIO

JIMCTKM 37IeTKa YBiTHyTi
YepernuTyIacTi, 30ixHi, By3bKO
BUJIOBXEHO-JIAHLETHI, Ha BEPXiBLIi
320KpYIJIeHi, TyTi abo TymyBarti

JIMCTKM K0JI00YaCTi, BUTOBXEHO-
JIaHIIeTHI, TIO Kpalo Maiixe 10
BEPXiBKU BiATOPHYTi, MOCTYIIOBO
OiTBIII-MEHII 3ar0CTPeHi a0
TYITyBaTi

JIUCTKY STHLIETIONIOHO-TTaHLIETHI
IO TAHIIETHUX, HEe30iXHi, Bropi
NpibHO3y0YAacCTi, pille B cepeaHiit
YaCTWHI HETTPaBWJIBHOITMTYACTI

Kpaii BepXiBKH JIUCTKA
HEepiBHOMipHO BUSIMYACTHUIA,
BU3YOJIEHUI 200 LIiIMiA

Kpaii JINCTKA IiINiA, PiTKo
HEBUPA3HO ropoAvaTuii

Kpaii 11cTKa Bropi 3youacTuii

Kpaii JIMCTKA Bropi
rpyOONUIYACTUi, piaiie
JpiOHO3yOYaCTU I

OiNbLIICTD KTITUH HE
KOJIEHXiMaTUYHi, ajie y CTapux
JINCTKAX TIPOSIBIISIETHCST HE3HATHA
KOJIEHXiMaTUYHICTh

KJIITUHU KOJIEHXiMaTUYHO
MOTOBILEHI, 0COOJIIMBO Y BEpXHiil
TOJIOBMHI JINCTKA

KJIITUHM Bropi JIMCTKA JIyKe
KOJIEHXiMaTWUYHO TTOTOBIICH

KJIITMHM JINCTKA MOTOBIIECHI,
KOJIeHXiMaTUYHi

KJIITUHU HUKHIX KYTiB OCHOBU
JIMCTKA, MPO30pi, 3pifKa y cTapux
JINCTKAX JIe110 OpyIHOXOBTYBATI,
4acTo 3abapBlieHa JIMIIE OHA
KJliTUHA

KJIITUHM TIPU OCHOBI JINCTKA
IIBOIIIAPOBI, 30YTi, TIaJCHBKI,
JKOBTYBATO-KOPUYHIOBATI

KJIITUHU TTPU OCHOBI JINCTKA
JIBO-TPUILIAPOBi, 31YTi,
TOHKOCTiHHi, ITTaIeHbKi, Y CTapux
JINCTKAX KOPUIHEBI

KJIITUHM ITPU OCHOBI JIMCTKA YaCOM
TOHKOCTiHHI, JXOBTO-3¢JIeHi

CTEPUJIbHUIA BUJI, CTIOPOTOHU
HEBiOMi

CIIOPOTrOHM 3pigKa

Kopobouka ropbara, cyxa —
rMboKo 6opo3eHyacra, 3 8—12
cMyramu

KOopobOouKa Tpoxu ropbata, cyxa —
MO3I0BXHBO 6OpO3eHYacTa, 3 6—8
cMyramu

Y BOJIOTMX MiCLISIX Ha PO3KIIAICHUX
pelTKax IepeBUHH, TIOK
TPaB'SHUCTUX POCTMH

Ha CyXyBaTHX MiCIISIX Y
32060JI04E€HUX MiCLIE3POCTAHHSIX,
Ha OcuIax;

BHCOKO B Topax

Ha 00JI0Tax, 3a00JJ0YEHUX JIyKax, B
Jticax, 1o 6eperax pi3HUX BOIOWM,
piniie Ha MOKPUX CKeJsIX

Ha BOJIOTOMY MilllaHOMY
IPYHTi, Ha THWIi} AepeBUHI, Ha
6e3BalTHICTHUX CKEJISIX 3 LLIAPOM
rymycy

MonekynsipHO-TeHETUYHI TOCHiIKEHHS IITUPOKO
BIPOBAKYIOThCSI y OpioJIoTii U1l pOo3B'si3aHHS MUTaHb
cucrteMaTuku, inoreHii, OpiogaoporeHesy Ta iH.
(Buck, 2000, Tsubota et al., 2002, Vanderpoorten et
al., 2002, Cox, Hedderson, 2003, Cox et al., 2004,
Huttunen, Ignatov, 2004, Yatsentyuk et al., 2004,
Roo et al., 2007, Vilnet et al., 2011, Yang et al.,
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2014). 3HaHHSA TEHOMiB OKpPEeMUX BUIIB JOIOMArae
MiATBEPAUTU MPABUIBHICTh iXHiX OMUCIB, 3pOOJIEHUX
Ha OCHOBi aHATOMO-MOPMOJOTIYHUX OCOOIMBOCTEIA
1 Hajmae wmatepiand IS TOPIBHSIJIBHOI TE€HOMIKM,
sKa € MOTYXXHUM iHCTPYMEHTOM ISl PO3B'SI3aHHS
CKJIaAHUX MpobJieM (inoreHii HeCyIMHHUX POCIUH —
MOXOTIOiOHMX.
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Pesynsratu  pocnimkenbs JHK-mocnigoBHOCTEI!,
sanepHoi (ITS), xnopornactHoi (TRNL-F) IHK i Ho-
BUX MiKpocartemiTHux nistHoK (ISSR) BukopucToBy-
I0ThCS 1 JJIs1 BUAIEHHSI TIEBHUX TAaKCOHIB cepell BU-
niB-KoMmIuieKciB. Tak, Ha MmigcTaBi MOJIEKYISIpHO-Te-
HETUYHUX [TaHUX, 3 YypaXyBaHHSIM MOPQOIOTITHUX
i pemnpomyKTUBHMX OCOOJMBOCTEH MpeICTaBHUKIB
Aulacomnium palustre-xomruiekcy (A. palustre subsp.
palustre Ta A. palustre subsp. imbricatum) minBULY
A. palustre subsp. imbricatum 3aIIpOIIOHOBAHO HAIaTH
BunoBuii ctatyc — Aulacomnium imbricatum (Bruch &
Schimp.) Wilkie & La Farge (Wilkie, Farge, 2010).

s migTBepIKEeHHS  BMAOBOI  CaMOCTiAHOCTI
Aulacomnium arenopaludosum, onMcaHOTO SIK HOBUU
BUJ Ha OCHOBiI aHATOMO-MOPQOJIOTIUHUX Ta €KOJIOTO-
0i0JIOTIYHMX 03HAK, MU MPOBEJIN MOJIEKYJISIPHO-TEHE -
TUYHi AOCTiI)KEeHHSI.

Marepiaiu Ta MeTOIM A0CJIiIKEHb

Marepianom  ciayryBaiu  3pasku  Aulacomnium
arenopaludosum BiniOpaHi Ha pelITKax POCIMH Ha
Kpalo HeBeJIMIKOTo 0oyota 3 Betula borysthenica miB-
neHHiire c. lanuuuHoBe 2KoBTHEBOTO palioHy Muko-
naiBcbKol 00:1acTi Ta mociigoBHocTi ITS1-5.8S rRNA-
ITS2, BiniopaHi 3 [eH6aHKy (Tabd. 2).

st MOAEKyISIPHO-TEHETUYHOTO aHalli3y TOTaJbHY
reHoMHy [IHK i3 3pa3kiB Buginsgiu CTAb-metogom
(Doyle, Doyle, 1990) 3a MmoaugikoBaHOIO METOIUKOIO,
3aMponoHOBaHOIO s repbapHux 3paskiB (Taryeyev et
al., 2011). Amrmuti¢ikaiiito 3miiicHIOBaId B TEPMOLIMK-
sepi «Tepuuk». YMoBU aMILTigikaliii: moyatkosa Je-
Hatypauisg JHK nmpu 94 °C — 3 xB. Jaii npoBoauau 33
LMK Y TakoMy pexkumi: 94 °C — 30 cek, 56 °C — 30
cek, 72 °C — 45 cek; 3aBepluajbHa ejaoHratis: 72 °C —
5 xB. (Duplijj et al., 2011). AMIUTIKOH! TTOCTiTOBHOCTi
ITS1-5.8S-1TS2 xnacrepy simepHUX pUOOCOMATBHUX
TeHiB OTPUMYBAJU 3a JOMOMOTOIO Iapy yHiBepcasb-
Hux npaiimepiB ITS1 ta ITS4 (White et al., 1990).
IIponykTy amrutidikaliii ceKBeHyBaJIl 3 BUKOPHUCTaH-
HSIM iIEHTUYHUX MpaiMepiB Ha KOMEPIiHIll OCHOBI
(www.macrogen.com., Hinepnanau). PenaryBaHHs
3MIICHIOBANIM BPYYHY, IIUISIXOM Bi3yalbHOI iHCIIEKIIil
XpoMartorpam 3a gornomoroto rnporpamu BioEdit (www.
mbio.ncsu.edu/bioedit/bioedit.html). OTpumana moc-
ninoBHicTh reHa ITS1-5.8S-ITS2, Ta 28S, 3aranb-
HOIO JIOBXWHOIO 534 T1.H., IemoHOBaHa y 6a3i maHux
Genbank (http: www.ncbi.nlm.nih.gov/). Kon noctymy
B NCBI — KT934102 (tabm. 2).

Marpuito gaHuX Uil TOPiBHSIHHS (OpPMYyBaIU 3
nocninoBHocTelt ITS2 orpuMaHnX HaMM CiKBEHCIB i 3
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Tabauys 2. Bukopucradi nas ananisy mochinoBHocti 1TS2
BUAIB ponyAulacomnium

Table 2. ITS2 sequences used for the analysis of the species of
Aulacomnium

Hassa takcony 3a NCBI Konx noctymy B NCBI
Aulacomnium arenopaludosum KT934102
A. palustre subsp. imbricatum FJ823761
A. palustre FJ628025
A. palustre FJ628026
A. palustre FJ628024
A. palustre FJ628023
A. palustre FJ628022
A. androgynum FM161077

Aulacomnium palustre Ta Aulacomnium androgynum, ne-
noHoBaHux B NCBI (Ta6:1.2).

Anorauisi nocinigoBHocti ITS2 Oyna mpoBeneHa
LJISIXOM MojetoBaHHsl 3acobaMu mFOLD (Zuker,
2003) BTOpPMHHOI CTPYKTYypU TepMiHAJIbHOI IiJITHKU
5.8S Ta KOMIUJIEMEHTApHOI 0 Hei CTapTOBOI MUITHKHA
LSU (19 n.H.) 3rigHo a0 MoxneJi 5.8S, 3ampornoHoBaHO1
st nuHodiToBUX Bomopocteit (Gottschling, Plotner,
2004).

Mopneni BropuHHOI cTpykTypu I1TS2 6ymyBanm npsi-
MMM CKJIAJaHHSM TPAHCKPUIITIB 3 BUKOPHUCTAaHHSIM
mFOLD (Zuker, 2003). Bropuuny crpykrypy ITS2
BU3HAYaAIM ILISIXOM IIOCHiZOBHOI 30ipKM cHipanieit
H1-H4. Orpumani mozaeni BropyHHUX cTpyKTyp 1TS2
BizyasizyBaiu 3a gonomoroto Pseudoviewer 3.0 (Byun,
Han, 2009).

PesynsraTi nociikenb Ta iX 00roBopeHHs

3a mepiuolo cripauno Aulacomnium arenopaludosum
ineHTUYHUU 10 A. palustre subsp. imbricatum i Bigpi3-
HSIETbCS Bl A. palustre subsp. palustre HassBHICTIO iHe-
JIiB, a Bim A. androgynum HasIBHICTIO OIHI€T KOMIIEHCA-
TOPHOI Ta IBOX HaMiBKOMIIEHCATOPHUX 3MiH (PUCYHKU
1,2).

3a BTOPUHHOIO CTPYKTYpOlO JApPYyroi cHipaii
A. arenapaludosum pi3HUTBCS Bill iHIINX, K MiHIMyM,
OJIHi€I0 HAMiBKOMIIEHCATOPHOIO 3MiHOI0. Takox 3a-
¢ikcoBaHi HyKJICOTUIHI 3MiHU Ta iHOEi

3a TpeTholo cripalto A. arenopaludosum nodpe Bina-
pi3HSIEThCS Bin A. androgynum KOMIIEHCAaTOPHOIO 3Mi-
Howo. BTopuHHA CTpyKTypa 4eTBepTOi crhipasi Maiixke
iHIEHTUYHA B YCiX BUIB, BiIpi3HIEThCS TiIbKW HasIB-
HICTIO iHOEMiB.
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Puc. 1. BropuHHa cTpyKTypa Tiepinoi (BepXHilt psin) Ta Apyroi (HYoKHi psim) ciiipaneit ITS2 Aulacomnium arenopaludosum ta
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Fig. 1. Secondary structure of the first (top row) and the second (bottom row) helixes of ITS2 of Aulacomnium arenopaludosum
and other close species of Aulacomnium with indicated types of differences of the studied taxon from other taxa (CBC —

compensatory changes, hCBC — semi-compensatory changes, subst — nucleotide changes)
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Puc. 2. BropuHHa cTpyKTypa TpeThoi (BEepXHiii psim) Ta 4eTBepToi (HYKHIi psin) cripaneit ITS2 Aulacomnium arenopaludosum
Ta iHIIKMX OJTM3bKUX BUAIB poay Aulacomnium i3 TO3HAYEHHSIM THUITIiB BiIMiHHOCTE TOCTiIKeHOTO TAKCOHA Bill iHIITMX TAKCOHIB
(CBC — koMneHcaTopHi 3MiHu, hCBC — HamiBKOMIeHCaTOPHi 3MiHM, Subst — HYKJIEOTUAHiI 3MiHU)

Fig. 2. Secondary structure of the third (top row) and the fourth (bottom row) helixes of ITS2 of Aulacomnium arenopaludosum
and other close species of Aulacomnium with indicated types of differences of the studied taxon from other taxa (CBC —
compensatory changes, hCBC — semi-compensatory changes, subst — nucleotide changes)
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Tabauys 3. Kiabkictp BinminaocTeid BTOpUHHOI cTpYKTYpu ITS2 Aulacomnium arenopaludosum Bin inmmx onepamiiiHux

TAKCOHOMIYHUX OJIMHULb NIPEICTABHUKIB poxy Aulacomnium

Table 3. Number of differences of ITS2 secondary structure of Aulacomnium arenopaludosum from other operational taxonomic

units of the genus Aulacomnium

KinbkicTb BigMiHHOCTE o
- - - - - - - Ycix BinMiH-
Takconu KOMIIEHCATOPHI HAaITIBKOMIIEHCATOPH1 3MiHU Ta iHaei y «cTedaax» i HoCTel
3MiHU 3MiHA MeTIsX
Aulacomnium palustre subsp. imbricatum 0 1 5 6
Aulacomnium palustre 0 2 4 6
Aulacomnium androgynum 3 4 6 13

IlopiBHsHHSA A. arenopaludosum 3a TUIIaMU Ta KiJlb-
KiCTIO BiZMiHHOCTEll BTOpMHHOI cTpykTypu ITS2 Bin
IHIIMX ONepaliiHUX TaKCOHOMIYHUX OAWHUIb HO-
CJIimHOI BUOiIpKM TT0Ka3ao, 1110 A. arenopaludosum Bin-
pi3HSIETBCS Bin A. androgynum TphoMa KOMIIEHCATOP-
HUMU 3MiHaMU, IO CBiIUYUTH MPO HAJIEKHICTb LIOTO
puny no iHmoi CBC-kmamm, a TakoxX HasiBHICTIO YO-
TUPHOX HaMiBKOMIIEHCATOPHUX 3MiH i IIECTH iHAETIB,
3MiH B «CTe01ax» Ta METsX.

3nificHeHi MOpiBHSIHHA A. arenopaludosum 3a TH-
naMy Ta KiJIbKICTIO BiIMiHHOCTE BTOPMHHOI CTPYK-
Typu ITS2 Bix iHIIMX omepaliifHUX TaKCOHOMIYHMX
ONUHUIb IOCIiAHOI BUOIpKHU TTOKa3aau, 10 LEl BUI
Binpi3HsIETbCS Bin A. palustre HasIBHICTIO B «CTe0aax» i
METJISIX IBOX HaMiBKOMITIEHCATOPHUX 3MiH i 4 iHJIeiB,
a Bif A. palustre subsp. imbricatum — ofHi€10 HaITiBKOM-
MEHCATOPHOIO 3MiHOIO i IT'SIThMa HYKJICOTUIHUMM 3Mi-
HaMU y «CTeb1ax» i metisax (tabim. 3).

BucHoBkn

OTxe, MOJEKYJIIpPHO-TEHETUYHI OaHi, OTpUMaHi 3a
pe3yJbTaTaMi  PEeKOHCTPYKIii BTOPMHHOI OymoBU
ITS2 (BU3HAYEHO IUISIXOM TOCHiTOBHOI 30ipKU CITi-
paneit HI-H4) piznux BuaiB pony Aulacomnium, mia-
TBEPIXKYIOTh BMIOBY CaMOCTiliHicTh Aulacomnium
arenopaludosum. Bin A. palustre BiH BiIpi3HSIETbCS Ha-
SIBHICTIO B «CTe01aX» i MeTISIX ABOX HarliBKOMIIEHCA-
TOPHUX 3MiH i YOTUPHOX iHIENIB, Bill A. palustre subsp.
imbricatum — ofHi€I0 HaMiBKOMIIEHCATOPHOIO 3MiHOIO
i m'sITbMa HYKJICOTUIHUMU 3MiHAMU Y «CTeOIax» i rmeT-
JISIX, a Bin A. androgynum — HasIBHICTIO TPbOX KOMITEH-
CaTOPHUX, YOTUPHOX HAIMiBKOMIIEHCATOPHUX 3MiH i
LIECTH iHJIeJIiB, 3MiH B «CcTe0Iax» Ta METIAX.

IMonsaxu

Aemopu eucaoearome nodaKy Kauo. 6ioa. HaAyK, cmap-
WOMY HayKog8omy cniepobimHukogi Incmumymy bomaHi-
Ku im. M.I. Xoroonoeo HAH Yxpainu B.M. Bipuenky 3a
donomoey 6 Hao0aHHi 015 docaidiceHs eepbapHo20 Mame-
piany Aulacomnium palustre subsp. imbricatum.

260

CITMCOK JIITEPATYPU

Boiko M., Mohopodibni stepovoi zony Ukrainy, 2009,
Cherson: Ailaut, 263 pp. [Boiiko M.®. MoxomomioHi cre-
MoBOi 30HU YKpaiHu. — XepcoH: Aitnant, 2009. — 263 c.].

Boiko M., Chornomorski Bot. J., 2010, 6(1): 95-—101.
[boiiko M.®. Aulacomnium arenopaludosum Boiko sp.
nov. (Bryopsida, Aulacomniaceae) — HOBUII BUA MO-
XiB 3i cTemoBoi 30HU YkpaiHu // YopHOMOpPCBHK. OOT.
xypH. — 2010. — 6(1). — C. 95—101].

Buck, W. R., Goffinet B., Shaw A.J. Novel relationships in
pleurocarpous mosses as revealed by cpDNA sequences,
Bryologist, 2000, 103: 774—789.

Byun Y., Han K. PseudoViewer 3: generating planar
drawings of large-scale RNA structures with pseudoknots,
Bioinformatics, 2009, 25: 1435—1437.

Cox C.J., Hedderson T.A.J. Phylogenetic relationships
within the moss family Bryaceae based on chloroplast
DNA evidence. J. Bryol., 2003, 25(1): 31—-40.

Cox C.J., Goffinet B., Shaw A. J., Boles S.B. Phylogenetic
relationships among the mosses based on heterogeneous
Bayesian analysis of multiple genes from multiple ge-
nomic compartments, Syst. Bot., 2004, 29: 234-250.
doi:10.1600/036364404774195458

Doyle J.J., Doyle J.L. Isolation of plant DNA erom fresh
tissue, Focus, 1990, 12: 13—15.

Duplij V.P., Matveeva N.A., Shakhovskiy A.M., Kishchen-
ko E.M., Kurbatova L.E. Ukr. antark. J., 2011/2012, 10—
11: 263—271. [Aymmwmii B.I1., Marseesa H.A., Illaxos-
ckuii A.M., Kumenko E.M., Kypo6arosa JI.E. CekBeHu-
poBaHue mnocienoBateabHocTel rbel u ITS2 anTapkTu-
YeCKUX PacTeHUN ISl OnpefesieHUusT BOZMOXHOCTH UC-
nojas3oBaHusa B JIHK-mtpuxkonupoBanum // Ykp. au-
mapk. wcypu. —2011/2012. — Ne10—11. — C. 263—271].

Gottschling M., Plotner J. Secondary structure models
of the nuclear internal transcribed spacer regions and
5.8S rRNA in Calcioidinelloideae (Peridiniaceae) and
other dinoflagellates, Nucleic Acvids. Res., 2004, 32(1):
307-315.

Huttunen S., Ignatov M.S. Phylogenetic analyses of Brachy-
theciaceae (Bryophyta) based on morphology, and se-
quence level data, Cladistics, 2004, 20: 151—183.

Merget B., Wolf M. A molecular phylogeny of Hypnales
(Bryophyta) inferred from ITS2 sequen-structure data,
BMC Research Notes, 2010, 3(1): 320—328. avaible at:
http://www. biomedcentral. com /1756-0500/3/320.

ISSN 0372-4123. Ukr. Bot. J., 2016, 73(3)



MOSS 2012 and the 3™ Internacional Symposium on
Molecular Systematics of Bryophytes. avaible at: https://
www.regionline.com/.../ AbstractandProgram0611.pdf

Olsson S., Buchbender V., Enroth J., Hedenas L., Hut-
tunen S., Quandt D. Phylogenetic analyses reveal high
levels of polyphyly among pleurocarpous lineages as well
as novel clades. Bryologist, 2009, 112(3): 447—466.

Roo de R.T., Hedderson T.A., Soderstrom L. Molecular
insights into the phylogeny of the leafy liverwort family
Lophoziaceae Cavers, Taxon, 2007, 56: 301—314.

Taryeyev A.S., Girin A.l., Karpenko N.I., Tischenko O.V.,
Kostikov 1.Yu. Chornomorski Bot. J., 2011., 7(4): 309—
317. [TapeeB A.C., T'ipin A.1., Kapnenko H.I., TuieH-
ko O.B., KocrikoB I.KO. MomudikoBaHa Meromnka
puniieHHs: JIHK 3 repbapHux 3paskiB // Yopromopcok.
boman. ncypu. — 2011. — 7(4) — C. 309-317].

Tsubota H., Arikawa T., Akiyama H., Luna E. De,
Gonzales D., Higuchi M., Deguchi H. Molecular
phylogeny of hypnobryalean mosses as inferred from
the large scale dataset of chloroplast rbcL., with special
reference on the Hypnaceae and possibly related families,
Hikobia, 2002, 13: 645—665.

Vanderpoorten A., Hedenas L., Cox C.J., Shaw A.J. Cir-
cumscription, classification, and taxonomy of the Ambly-
stegiaceae (Bryopsida) inferred from nuclear and chloro-
plast DNA sequence data and morphology, Taxon, 2002,
51: 115—122.

VilnetA. A., Konstantinova N. A., Troitsky A. V. Taxonomical
rearrangements of Solenostomataceae (Marchantiophyta)
with description of a new family Endogemmataceae based
on trnL-F cpDNA analysis, Folia Cryptogamica Estonica,
2011, 48: 125—133.

White TJ., Bruns T., Lee S., Taylor J. Amplification and
direct sequencing of fungal ribosomal RNA genes for
phylogenetics. In: PCR protocols: a guide to methods

and applications. SanDiego: Academic Press, 1990,
pp. 315-322.
Wilkie D., Farge C.L. Aulacomnium palustre: an

evaluation of artic populations using morpholohy,
reproductive biology and molecular sequence data.
In: Moss 2012 and the 3 Inter. Sympos. on Molecular
Systematics of Bryophytes. Abstracts and Program,
0OS18: 72. avaible at: https://www.regionline.cim/.../
AbstractandProgram0611.pdf.

Yatsentyuk S.P., Konstantinova N.A., Ignatov M.S.,
Hyvonen J., Troitsky A.V. On phylogeny of Lophoziaceae
and related families (Hepaticae, Jungermanniales) based
on trnL-trnF intron-spacer sequences of chloroplast
DNA. In: Molecular Systematics of Bryophytes. Mono-
graphs in Systematic Botany. Eds B. Goffinet, V. Hol-
lowell, R. Magill., St. Louis: Missouri Bot. Gard. Press,
2004, 98: 150—167.

Zuker M. Mfold web server for nucleic acid folding and
hybridization prediction, Nucleic Acids Res., 2003,
31(13): 3406—3415.

PexoMeHnye 10 IpyKy Hapniitia 26.10.2015

C.4. Konapatiok

ISSN 0372-4123. Ykp. 6oman. xucypn., 2016, 73(3)

Boiiko M.®., Oscienko B.M., Ckpe6oscbka C.B.
MoneKynspHo-reHeTUYHI AOCJiKeHHs1 MOXYy Aulacomnium
arenopaludosum. — Yxp. 6oraH. xypH. — 2016. — 73 (3):
255—-261.

XepCOHChKUII Iep>KaBHUI YHIBEPCUTET
BYJI. YHiBepcurerchbka, 27, M. XepcoH, 73000, Ykpaina

Hocnimkerno BTopuHHY cTpyKTYpy 1TS2 Moxy Aulacomnium
arenopaludosum Boiko (BM3HaUYe€HO IUISIXOM IIOCJIiIOBHOL
30ipku cripaneit H1-H4). 3po6ieHo MOpiBHSAHHSI aHATO-
MO-MOpPGOJIOTIYHOI Ta MOJIEKYISIPHO-TEHETUYHOI OYyI0BU
A. arenopaludosum 3 iHIIMMU TOpeICTaBHUKAMU pony Au-
lacomnium (A. androgynum, A. palustre, A. palustre subsp.
imbricatum). Aulacomnium arenopaludosum SIK caMOCTIHUIA
BUJ 32 KOMIUIEKCOM aHATOMO-MOPGOJIOTIYHMX Ta €KOJIO-
ro-0ioJIOriYHMX 03HAK MAa€ Oarato BiIMiHHOCTEN Bif MOpPiB-
HIOBaHUX MPEACTaBHUKIB pomy. MoJeKyIsIpHO-reHeTUYHi
JlaHi, OTpMMaHi 3a pe3yJbTaTaMu PEKOHCTPYKIIii BTOPUHHOI
oynoBu ITS2 pi3zHux npencraBHUKIB pony Aulacomnium,
IMOTBEPIKYIOTh  BHIOBY  CaMOCTIMHICTE  Aulacomnium
arenopaludosum. Bin A. palustre BiH Binpi3HAETbCS HasIBHIC-
TIO B «CTe0J1ax» Ta MEeTJIsIX IBOX HaMiBKOMIIEHCATOPHUX 3MiH
Ta YOTUPbOX iHACNIB, Bill A. palustre subsp. imbricatum — Ha-
SIBHICTIO OJIHi€i HaMiBKOMIIEHCATOPHOI 3MiHM Ta HasIBHiC-
TIO T'SSTM HYKJICOTMIHUX 3MiH y «CTebaax» i Memisx, a Bil
A. androgynum — HasSBHICTIO TPhOX KOMITEHCATOPHUX 3MiH,
YOTUPbOX HaIliBKOMIIEHCATOPHUX 3MiHAMM Ta LIECTU iHAE-
JIiB, 3MiH y «cTeO1ax» i MeTsX.

KmiouoBi cioBa: Aulacomnium arenopaludosum, Mox,
BropuHHa cTpykTypa ITS2, cripani H1-H4.

Boiiko M.®., Oscuenko B.M., Ckpebosckas C.B.
MoneKynspHO-reHeTHIeCKHe HCCJIeJOBAHUS MXa
Aulacomnium arenopaludosum. — YKp. 60TaH. XypH. —
2016. — 73 (3): 255—261.

XepCOHCKMI TOCYIapCTBEHHBII YHUBEPCUTET
yJ1. YHUBepcuTeTcKas, 27, . XepcoH, 73000, YkpauHa

HccnenoBana BropuuHasi crpykrypa ITS2 mxa Aulacomnium
arenopaludosum Boiko (omnpezaeneHa myTteM nocjieaoBaTesb-
Hoit cOopku crnupaneit H1-H4). IlpoBeneHo cpaBHeHUe
aHaTOMO-MOP(OJIOTMYECKOTO U MOJIEKYJISIPHO-TE€HETH -
YeCKOTo CTpoeHUS A. arenopaludosum ¢ Ipyrumu mpeacTa-
Butensamu pona Aulacomnium (A. androgynum, A. palustre,
A. palustre subsp. imbricatum). Aulacomnium arenopaludosum
KaK CaMOCTOSITeJIbHBIN BU TTO KOMILJIEKCY aHaTOMO-MOpPGhO-
JIOTMYECKUX U 3KOJIOr0-O0UOJOrM4ecKuX MpU3HAKOB MMEET
MHOTO OTJIMYMI OT CpaBHMBAEMBIX MpeICTaBUTEIEN poaa.
MoneKynsapHO-TeHeTUYEeCKUE JaHHBIe, TIOJYyYeHHBIE I10
pe3yJbTaTaM PEeKOHCTPYKIMU BTOPUYHOTO cTpoeHmst I1TS2
pa3HbIX MpeAcTaBuTeNel poaa Aulacomnium, MOATBEPXAAIOT
BUIIOBYIO CAMOCTOSITENIbBHOCTb Aulacomnium arenopaludosum.
Ot A. palustre oH OTJIMYAETCSI HAJTUYHUEM B «CTEOJISIX» U T1eT-
JISIX IBYX TTOJTyKOMTIEHCATOPHBIX U3BMEHEHUH U YeThIpeX WH-
neneit, ot A. palustre subsp. imbricatum — HaIA4UEeM OITHO-
ro TIOJIyKOMIIEHCATOPHOTO M3MEHEHMSI M HaJMYUeM IISITH
HYKJIEOTUIHBIX M3MEHEHUI B «CTeOJsIX» M METISAX, a OT
A. androgynum — HajlmuueM Tpex KOMITIEHCATOPHbBIX U3MEHE-
HMI1, YeThIPeX MOJYKOMITEHCATOPHBIX M3MEHEHUIA 1 IIeCTH
WHJIeJIel, UBMEHECHUI B «CTEOJISIX» U TIETIISIX.

Kimouessie cioBa: Aulacomnium arenopaludosum, Mox,
BTopuuHas ctpykrypa ITS2, cnupanu H1-H4.
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