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HOBBIN BUJI POJIA MALLOMONAS PERTY (SYNURALES,
CHRYSOPHYCEAE) 13 BOJIOEMOB BbETHAMA

Omucan HoBbIt Bun — Mallomonas paragrandis E.S. Gusev sp. nov. (pom Mallomonas) w3
BomoémoB BbeTHama. [lo MopdosornyeckoMy CTPOEHMIO 4YelllyeK OH OTHOCUTCS K CEKIUU
Planae n Hanbosee cxoleH C TakKCOHaMM KomIuiekca M. matvienkoae Asmund & Kristiansen, B
yacTHOCTU ¢ M. sorohexareticulata Jo, Shin, Kim, Siver & Andersen, M. hexareticulata Jo, Shin,
Kim, Siver & Andersen u M. matvienkoae var. grandis Durrschmidt & G. Cronberg.
MonekyasipHO-TeHeTUYECKU aHajlu3 Ha OCHOBe Tpex TreHoB (saepHbie 18S, 28S pHK u
TUTACTUIHBINA rbcl) Takke mokasai, yto M. paragrandis HaXomuTCs B OJHOUM KiiaJe C TAKCOHAMU

KoMIuiekca M. matvienkoae n IIOATBEPANIT 000CHOBAHHOCTD BBIJIEJIEHUSI HOBOTO BUJA.

KnoueBoie caoBa: Synurales, Mallomonas, HOBbIi Bua, MOP(MOJOTMUECKOE CTPOCHUE,

MOJIEKYJISIPHO-TEHETUYECKUE KPUTEPUM.

BBenenue

CunypoBbie Bopopociau (Synurales, Chrysophyceae) — OTHOKJIETOUHbIE WJIU
KOJIOHMAJIbHBIE  OPTaHU3MBI, IIPEUMYIISCTBEHHO  IIPECHOBOOHBIC. MX
cucTeMaTuka 0a3upyeTcsl Ha CTPOEHMM 4YeulyeK, MOKPbIBAIOIIUX KIETKY.
CornacHo TOCJIEIHUM JaHHBIM, M3BecTHO Oojiee 200 TaKCOHOB 3TOM TPYIIIIEI
(Kristiansen, Preisig, 2007). Pon Mallomonas BkiiouyaeT okono 190 BaauaHbIX
TaKCOHOB M Ha OCHOBE MOpP(QOJOTrMYeCKUX OCOOEHHOCTE KpeMHE3EMHBIX
yenryek pasgenéH Ha 19 cexuuii. Ho mpenmosaraembie (pUaoreHeTUYECKHE
CBSI3M MEXIYy TpyHIlaMM Ha OCHOBE MOP(OIOTMIECKOTO0 KpPHUTEPUSI MOTYT
OobITh ucKyccTBeHHbIMU (Kristiansen, Preisig, 2007). B psge pabotr Ha
OCHOBAHUM MOJIEKYJISIPHO-TEHETUYECKOIO aHalr3a MOATBEPXKICHO pas/esieHue
pona Mallomonas Ha 000CcOOJE€HHbIE TPYMIbl (CEKUMH), HO C HEKOTOPHIMU
uckmouyeHusMu (Jo et al.,, 2011). MccnegoBaTean oTMedaaiu HEAOCTATOY-
HOCTb BBIOOPOK (KJIOHAJIBHBIX KYJIBTYP) JUISI IIOJHOLIEHHOTO aHajam3a
(pustoreHeTMUECKMX OTHOLLEHUN BHYTpU mopsinka Synurales (Andersen, 2007,
Jo et al., 2011, Skaloud et al., 2013). Tak, i pona Mallomonas K HacTOALIEMY
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BpPEMEHU HMEIOTCS MOJIEKY/ISIpHO-TeHeTUYeCKre aHHble misg 30 BUIOB U3
190, mpencraBasiommx Bcero 9 cexumit u3z 19 (Jo et al., 2011, 2013). B
rmociemHee BpeMs 0Oojiee OeTalbHOE W3ydeHHWEe MOPQMOJIOTUM BUAOB poaa
Mallomonas W3 pa3HbIX MPUPOIHO-KIMMATUUYECKUX 30H (a2 B HEKOTOPBIX
Cly4asix W C MWCITOJIb30BaHWEM MOJIEKYISIPHO-TEHETUYECKOTO  TTOIXO0/a)
MTO3BOJIMJIO OMMcaTh 16 HOBBIX IS HayKu BUOOB, B T.4. 10 u3 Bocrounoit u
KOro-Boctounoit Azun (Kim, Kim, 2008, 2010; Gusev, 2012, 2013, 2015; Jo
et al., 2013; Ma, Wei, 2013,; Kim et al., 2014).

OmHuM u3 Hamboyiee N3MEHYMBBIX
Mo MOp(MOJOrMYEeCKUM KPUTEPUSIM BUAOB ¢
cunrtaerca  Mallomonas  matvienkoae, \“'ﬁ
KOTOPBI BKJIIOYAET IISITb Pa3HOBUI-
Hocteii u ¢opM (Asmund, Kristiansen,
1986; Kristiansen, Preisig, 2007). B
pe3yJbTaTe MCCACAOBAHUM KIJIIOHAIBHBIX
KyneTyp M. matvienkoae, TipencTaBiIsi-
OIUX TOMYIAMNNA M3 CyOTPOIMMYeCcKOi
30HbI, ObUIO BBIACJICHO TPU HOBBIX BUOA
Ha OCHOBE MOP(OJOrNYEeCKUX IpU3HA-
KOB, TIOATBEPKAEHHBIX MOJEKYJSIPHO-
reHeTuyeckuMu gaHHeiMU (Jo et al.,
2013). B pmanHO#t paboTe ObLI oOmNMMUcCaH
TaKXXE€ OOWH MCKONAEMbIA BUI 3TOM
rpynnbl. [Ipy pasrpaHUYeHUM TaKCOHOB
YYUTBIBAJIUCh OCOOEHHOCTU Mep¢hOopUpO-
BaHUS 0a3aJIbHOM IUIACTMHKU YEIIyUKHU,
CTPOCHNWE BTOPUYHOTO KPEeMHE3EMHOTO
CJI0sI, OpHaMEHTaIWs TaMWUIaMAU W CTPOCHME IIETUHOK, KOTOpbIe, KakK
CUNTAJIOCh paHee, 3aBUCEIN OT SKOJOTMYECKUX YCIOBUI M MCITOIb30BaIICh
Iub Aas paszgeneHus dopMm. Ho MonekynsipHO-reHeTMYeCKHUe JaHHbIe U
YCTOMYMBOCTh TaKUX MOP(MOJIOTMYSCKUX IIPU3HAKOB MPU KYJIbTUBUPOBAHUU
BUIOB, POACTBEHHBIX M. matvienkoae, TIOATBEPOIUIN 3HAYMMOCTh 3THUX
CTPYKTYp IJISI pa3rpaHUYeHNs] TAKCOHOB Ha BUIOBOM YPOBHE.

ILlens paHHOM paboOThl — OINMCAaHWE HOBOTO BHUJA M3 TaKCOHOB,
pPOICTBEHHBIX M. matvienkoae, Ha OCHOBaHWM W3Y4eHUS TIPUPOTHBIX
MNONYJISIUMA U KJIOHAJBHBIX KYJIBTYp C YYETOM MOJEKYISIPHO-TEeHETUYECKUX
JIaHHBIX.

1 ki
I

Kapra-cxeMa paiioHa McClIeTOBaHUIM

Marepuajibl U METObI

ITpo6ul oTOMpanu Bo BoetHame B p. 3ya (Dwa) B mpoBuHIMM KxaHbxoa
(Khanh Hoa) m GonotHBIX BomoéMax HammonampHoro mapka Karteen (Cat
Tién) nposunnuu JdonrHait (Péng Nai) B 2012—2014 IT. (CM. KapTy-cxemy).
s 2Toro MCHosib30Bajiu IJIAHKTOHHYIO ceThb ¢ sueiikoir 20 MkM. IIpoObl
dukcupoBaiiu pactBopoM Jlorons. M3 HepUKCUPOBAHHBIX MPOO MUMETKOMH
BBIJC/ISUTM OTHENIbHBIE KJIETKHU, MPOMBIBAJIA B KAIUISIX CTEPWJIM30BAHHOM BOIBI
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u noMmewanu B JayHKy (300 MKi1) maHiiera sk MMMYHOGEPMEHTHOTO
aHaim3a. Ilociae Tpex Hedeslb pocTa aablOJOTUYECKHM YMCThIE KYJIBTYPHI
nepeHocwiu B dvaiuku Iletpy nuamerpom 40 Mwm. [lig BblpallluBaHUs
Boaopocieil ucnoab3oBanu cpeny Waris-H (McFadden, Melkonian, 1986) ¢
oydepom TRIS Bmecto HEPES. Yepe3 mecsil pocta KyJbTypbl NEpeHOCUIN
Ha CTOJMKU IJISI CKaHUPYIOLIEH B3JEKTPOHHONW MUKPOCKOMUU. OTMBIThIE OT
¢dukcaropa nmpoOLl mpoxuraau B TedeHue 12 4 mpu Temmeparype 330 °C B
cyxoxapoBoM IKady. 3aTeM Ha CTOJMKU HAHOCWIM HambLIEHUE 30JI0TOM B
teuenue 10 wmuH. MWMccnemoBanue npoBoguau B LIKII anekTpoHHOI
mukpockormuu MBBB PAH na mukpockorne JEOL 6510 LV. Jlng usydyenus
BOAOpOCIEei B TPAaHCMHUCCHUOHHOM BJIEKTPOHHOM MHWKPOCKOIIE TIPOOBI
MPOXUTAIM B CEPHOWM KHUCIOTe C OWUXpPOMATOM KajlMsl, OTMBbIBAIM B
JUCTWIIMpOBaHHOK Boae. Ocagok mMoOMelaIM Ha CEeTKU, IOKPBIThbIE
dopmBaposoii mnénkoi (EMS FF200-Cu-50, Electron Microscopy Sciences).
HMcnonb3oBaiu TpaHCMMCCHMOHHBIE MuKpockornbl JEM-1011 u JEM-100C.
ITapameTpsl cpeabl Tipu OTOOPE MPOoO M3MepsIu ¢ nmomolulbio pubopa Hanna
Combo (HI 98129). ns uccnenoBaHuii Oblin oToOpaHbl miTaMMmbl VN821 u
VNS827 wu3 komiekuuu WMBBB PAH (BOROK). [nsg MoJjekyasspHO-
reHeTn4eckoro anaam3a BoeiOpaH 1tamMM VN827. JIHK Bweimensiim ¢
nomoupbio InstaGene Matrix (BioRad).

s aHanu3a UCIOIb30BAIM MOCIEI0BATEIbHOCTH SIAEPHBIX PUOOCOMHBIX
retoB 18S pJAHK wu 28S pJHK, a Takxke XJIOpPOIJIACTHBHIA MPOTEUH-
koaupytommii rbel. TTIHP mpoBoguim B 00bEMe 25 MK ¢ MCIIOJIb30BaHUEM
Habopa Screen Mix PK-141 xomnanum EBporeH wu  mpaliMepos,
npuBeleHHBIX B pabote Jo c¢ coaBr. (2011). Hukn ITHP coorBeTcTBOBaN
aJTOPUTMY, OIMCAHHOMY B 3TOMH e pabore. CeKBEeHMpPOBaHNE TPOBOAWIN B
MBBB PAH ¢ wucnonbp3oBaHHMEM aBTOMATHU3MPOBAHHOIO KaIMJUISIPHOTO
aHanuzatopa ABI PRISM 3500. PemakTupoBaHue U COOpPKY KOHCEHCYCHOI
MOCJeA0BATeIbHOCTY  OCYIUECTBSIA NYTEM BU3YaJbHOIO COMNOCTaBJICHUS
OopssMoil M 0OpaTHOM XpomaTorpaMM C IIoMollbl0 Iporpamm FinchTV
(http://geospiza.com/Products/finchtv.shtml) 1 MEGA 6 (Tamura u 1p.,
2013). IlomyyeHHbIe ITOCAEAOBATEIbHOCTU HEMOHUPOBAHbI B 0ase AaHHBIX
NCBI (GenBank) mmon Homepamm: KT852944, KT852945, KT 852946. Hduas
MOCTpOeHMSI  (PUIOTEHETMYECKOTO0 JpeBa U TOCIEAYIOLIEro  aHajam3a
WCIOJb30BAJIM HYKJIeOoTHaHbIe nocienoBaTeabHoctu 18S pJIHK, 28S p/IHK u
rbcL, B3sTEIe M3 0a3bl maHHBIX GenBank, nx HoMmepa mpuBeIeHBI B cTaThe Jo
¢ coanrt. (2013).

duioreHeTUYECKNE JEpPeBbs CTPOWJIM  METOJAaMM  MaKCHMAaJIbHOIO
npasaonoaodus (Maximum Likelihood, nanee ML) ¢ momoliiplo porpaMMbl
MEGA 6 u o0aitecoBckoro anaimmsa (Bayesian Inference, mamee BI) ¢
HUCIoNb30BaHUeM TIporpamMmbl Mr. Bayes 3.2.4 (Ronquist, Huelsenbeck,
2003) (cMm. Huxe). [TapaMeTpbl 3BOJIOLMOHHON MOJEIM HYKIEOTHUIHBIX TMO-
clIefoBaTebHOCTEN olleHnBaM B rporpaMMme MEGA 6, HanGostee TTOaXomsIei
obu1a BeiOpaHa GTR + G + 1. YcroitunBocTh (CTaATUCTUUECKYIO TTOAAEPKKY)

430



Hoewtii 6ud poda Mallomonas
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Cxema buiIoreHeTMYECKOro ApeBa, MocTpoeHHass Bl mMeTomoM Ha OCHOBE COBMECTHOTO
aHaJM3a HyKJIeOoTUAHBIX TociaenoBaTenbHocTeir 18S pAHK, 28S pAHK wu rbcL. Cepxy
(Hag npoObIO WM BEeTBSIMM) — OaliecoBcKas aIrocTepMOpHas BEPOSATHOCTb, CHM3Y (1101
IpoObl0 WM BEeTBAMU) — 3HaYeHUs ML Gyrcrpera

dunoreHeTUYECKUX JepeBbeB B MP oueHuBasim  MerogoM OyTcTpena,
ucrnoab3yss 1000 Oyrcrpen-peruiuk. ns BI BbiOpaHbl chegyroliue Iapa-
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METpBI: Cly4aiiHOe HavajbHOe JaepeBo (random start tree), KOJIMYECTBO

3allyCKOB (nruns) — 2, YKWCIO MapajieJbHbIX Mernoyek (nchains) — 4,
KoJuuecTBo TokoneHuit (ngen) — 1000000, 3amuch mapaMeTpoB KaXKIOro
cotoro mokojieHust (samplefreq), mapamerpsl orTxkwura (burn in) — 25 %.

[IpocMoTp M pemakTHpOBaHUE NEPEBBEB OCYIICCTBISIN B TIporpaMme FigTree
1.4.0 (http://tree.bio.ed.ac.uk/).

PesyabraTsl u 00CyKneHne

Mallomonas paragrandis sp. nov. (Figs [—14)

Cells ellipsoidal (dimensions of dried cells 22—32x12—16 pm). Scales are oval
or obovoid, 4.8—6.0x2.7—4.0 um. A posterior rim encircled about one-half of
the scale perimeter. Posterior part of the scale lacking secondary layer, with
evenly spaced large subcircular base-plate pores, covering approximately a half
of the scale. There is a single large rimmed pore in the center of the posterior
part, surrounded by a cluster of small pores, well visible on TEM images.
Anterior scale region with the secondary silica layer in form of hexagonal
meshwork, covered with papillae, arranged in hexagonal patterns in the angles
of the meshes and with minute base plate pores in the center of the meshes.
Bristles 11—24 um long, smooth, straight or slightly curved; bristle shaft with
an open slit and an expanded distal end bearing a serrated margin. Cysts
unknown.

Type: VIET NAM. Khanh Hoa Province: Zua River, 12°15'1" N,
109°09'5" E, 25" of June 2012, E.S. Gusev sp.n. SEM stub DKH 111
(holotype IBIW!, see Fig. 11), sample DKH 111, 25.06.2012, in collection
E.S. Gusev.

Distribution and habitat: This species was found in the type locality and in
Cat Tien National Park (Dong Nai Province).

Etymology: Epithet “paragrandis” refers to the close similarity of the scale
ultrastructure to Mallomonas matvienkoae var. grandis.

Hoseiit Bun Mallomonas paragrandis iMeeT yIIVHEHHBIC SJUTUIICOUHbBIC
KIeTKn 22—32x12—16 MKM (M3MEps/IM BBICYIICHHBIC KIICTKM). Yelryirkm
OBaJILHO-STIICBUIHBIC WJIM OBaJIbHBIE, IUIMHOW 4,8—6 MKM W INUpWHON 2,7—
4 MKM, Cy:Xe€HHbIe B IMCTaJbHOI yacTu. [IpokcuManbHbIil 000J0K OKpyKaeT
MPUMEPHO TOJIOBUHY TepuMeTpa uellyek. Ha 6asanbHOI MacTMHe 4Yelryek
UMEIOTCSI KpyIMHbIe M MeJKWE MOpbl. B AUCTaNbHOM 4YacTU pPAacCIIOOKEHbI
MeJIKhe TIOpbl. DTy 00JacTh, 3aHUMAIOLIYIO ITOYTH IIOJOBMHY ILIOIIAIN
YelryeK, IIOKpPBIBAacT BTOPWUYHBINA  KPEeMHE3EMHBIM cloii B ¢opme
LIECTUTPAHHBIX $SYeeK, oO0pa3ylollyx CIUIOIIHYI0 ceTb. B lLieHTpe sueek
pacnoyioKeHbl Meakue nopbl. CBepxy 00JacTh YelllyeK MOKpPhITa ManujiaMHu,
HaxoAsIIMMUCS B YIJax ILIECTUTPAHHUKOB. Y3Kas aHTepualbHash KpOMKa
yelryek Tjagkasi, 0e3 mnamwul. B TIpoKcHMManbHOM 4YacTU 4YelllyeK, TIle
OTCYTCTBYET BTOPHUYHBIN KPEMHE3EMHBINA CJIOM, pacIiojaraeTcs LeHTpajbHast
KpymnHasi mopa, OKpyxXE€HHasi 00O0AKOM M «00JIaKOM» OYe€Hb MEJKHUX II0op,
BUIMMBIX Ha (poTorpadusax TOM. Ha dortorpadusix, caesaHHBIX ¢ TOMOIIBIO
COM, »1a 0067aCTh BOKPYI LIEHTPaJbHOM IIOPHI BBIITISIAWT KaK KOJIbLIEBOM
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TMAJIMHOBBIM yyacTok 0e3 nop. B ocTaipbHOU yacTu NMpoOKCUMalbHON obiacTu
YelryeK pacroioXKeHbI MOpPhl OOJBIIEro AMamMeTpa, YeM IOpHl B IUCTATbHOM
yacTy 0a3aabHOM IacTUHBL. O6J1acTh PacIpOCTPaHEHMST 3TUX KPYITHBIX TTOP
OrpaHMYeHa TIPOKCHMAJIbHBIM OOONKOM C Kpa€B 4ellyeK W BTOPUYHBIM
KPEeMHE3EMHBIM CJIOEM B IIeHTpe. Bmoib MpoKcHMManbHOTO 000mKa MOXKET
o0pa3oBbIBaThcsl mosic 0e3 mop (cMm. ¢doto, [12). B ycnoBusix KyJabTU-
BUPOBaHUS 00JIACTb PACIPOCTPAHEHMSI KPYIHBIX TOp MOXET el OoJblie
CyXaTbCs W OTPaAaHMYMBATLCS KOJIBLIOM M3 HECKOJBKHX DPSAIOB IOP BOKPYT
KPYIHOU LIeHTpaJIbHOM MOphl ¢ 000aKoM (cM. (oto, 2). B dukcupoBaHHOM
obOpasiie, OoToOOpaHHOM B BOJOEME, TaKWe YelIyHKW BCTPEYAMCh PEIKO.
IIleTHKW Yy HOBOro BUAA JOCTAaTOYHO MWMHHBIE (11—24 MKM), mpsiMble WU
c/1a00 MBOTHYThlE, MX KOHIIbBl pACIIMPEHbl, HAa HUX HMMEIOTCSI MHOIO-
YUCJIEHHBIE 3yOUNKMU.

Mallomonas paragrandis otHocutcst K cexkuum Planae. Tlo Mopdoio-
TMYECKOMY CTPOCHUIO YelllyeK K HOBOMY BHMAYy Hambojee OJM3KA TaKCOHHI:
Mallomonas sorohexareticulata, Mallomonas hexareticulata wn  Mallomonas
matvienkoae var. grandis. OHuW, BKJIIOYasi HOBBIM BWJ, OTJIMYAIOTCS OT
OCTAJIbHBIX MpeacTaBuTeneit rpynnel M. matvienkoae dopmoit yeinyek. Bce
YeThlpe TAKCOHA HMEIOT OBajJibHbIE WIM OBaJbHO-SHLEBUAHBIC YEIIYHKU C
Oosiee IIMPOKON TMPOKCUMAJIBHOW M 3ay)XEHHOW JUCTAJIbHOW YacThlO.
IMpokcmmanbHas dYacTh, OTpaHMYeHHAsS OOOOKOM, HE WMeeT BTOPUYHOTO
KPEMHE3EMHOIO CJIOsI, TOrJa KaK AUCTaJbHasl MOKPbITA BTOPUYHBIM CJIOEM.
Ha ©6azanbHOl TmjacTMHE pacIiosoXeHbl TOpbl, pa3Mepbl, Gopma u
KOJIMYECTBO KOTOPBIX CHIeM(MUYHBI TSI KaKA0ro TaKCOHA.

OCHOBHOE CXOINCTBO HOBOro Buma ¢ M. matvienkoae var. grandis,
ormicanHbiM u3 Llpu-Jlanku (Dirrschmidt, Cronberg, 1989) — pacmoio-
KeHHEe KPYMHBIX TIOp 0a3ajJbHON TIUIACTMHBEI B TMPOKCHUMAILHONM YacTH
YEIIYWKU W CeTYATOW PEeTUKYJSIUUM B AUCTAIBHON 4yacTU. DTU ABa TaKCOHa
MMEIOT CYLIECTBEHHbIE OTJIMYMS: pa3Mmepbl uelllyek y M. matvienkoae var.
grandis 3HaUnTeILHO OoJblIe (8—9x5—5.5 MKM mpotuB 4.8—6x2.7—4 MKM) U
B IIEHTPe NPOKCMMAJIbHOM 4YacTH YEHIYWKM pacroyiaraeTcsl HECKOJIbKO
KPYHHBIX «LEHTPaJIbHBIX» MOp (00buHO 3-5) (Dirrschmidt, Cronberg, 1989).
Ot1nuuarTcs U pa3Mephl UX KieTok. ¥ M. matvienkoae var. grandis oHU OUeHb
kpymHbIe (40—60x15—20 MxM), v M. paragrandis — 3HaAYNTENIBHO MEHbIIIE
(22—32%x12—16 MKM).

Mallomonas hexareticulata v M. sorohexareticulata ObUIM ONMCaHbBI Ha
OCHOBaHMHM MOPQMOJOTUYECKHUX M MOJICKYISIPHO-TeHETUIECKUX JTAHHBIX TIPU
U3yYEeHUU KYJIBTYpP BOAOPOCIHEH, BBIAENEHHBIX M3 BomoéMoB HOxxHoit Kopeu
(Jo et al., 2013). Mallomonas paragrandis codeTaeT psia TPU3HAKOB
yKazaHHbIX BUaoB. Kak u y M. hexareticulata, y M. paragrandis KpymnHasi
LICHTpaJibHasl TMopa 0a3adbHON IUIACTUHBI OKpyXkeHa «objakom» 0oJee
MEJIKUX TIop. Y 00OMX BMIOB KpyIHbIE INOPbl B MPOKCUMAJIbHOW YacTU
OrpaHUYEeHBI  IPOKCMMAJIbHBIM OOOAKOM ¢ KpaéB UM  BTOPUYHBIM
KPEMHE3EMHBIM CJIOEM B IIEHTpPE YelIyHKM, T.€. COCPEIOTOUYEHBI TOJBKO B
npokcuManbHO vactu dewnyiiku. Ho y M. hexareticulata onu 3aHuUMaloT
npuMepHo 1/3 dacTh molaau velnyidku, a y M. paragrandis — moutu
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nojoBuHy. O0a BHIA CXOOHBI TakXke HAJIMYMEM TI€KCAroHaJbHOU pETUKY-
nguuu. OmHako uMmeercs psn orauumit. Tak, uvewyiiku M. hexareticulata
HEMHOTO MeHblile (2—5%2—3 MKM), MOpbl B MPOKCUMAJIbHON 4YacTW Hempa-
BUJIbHOW YIJIMHEHHON (POPMBI, B AUCTAIBHOW 00JaCTU YellyeK OTCYTCTBYIOT
nanwuisl. Jpyroe y HMX M CTpoeHUE IUEeTUHOK. Y M. hexareticulata onu
kopoTkue (9—11 MKM), 3aKaHUYMBAIOTCSI BEHYMKOM 3YOLIOB Ha AMCTAIbHOM
HepaclUpeHHOM KoHue. Y M. paragrandis 1LETUHKM C pSAoOM 3yOLOB
muHHee (11—24 MKM) W 3aKaHYMBAIOTCA paCIIMPEHMEM B IMCTAJIbHOM
YacTU.

CxonctBo M. sorohexareticulata w M. paragrandis 3aKkiiodaeTcsl B
CTPOCHUM IIETHMHOK, OKPYIJION (hopMe TIOp, TUCTATbHAS YacTh YelllyeK 000Mx
BUIOB TMOKpbiTa MNanwiiamu. OaHako mnanuuibl M. sorohexareticulata He
00pa3yloT TeKcaroHajJbHOW CTPYKTYpbl, KakK Yy Mallomonas paragrandis.
Hanuuue BHyTpeHHe# CTPYKTYpbl BTOPUYHOTO KPEMHE3EMHOIO CJIOSl B BUIE
LIECTUYTOJNIBHBIX d4eeK Wi M. sorohexareticulata He OTMEUeHO, TaK KaK BUII
OICAaH TOJIBKO Ha OCHOBAaHUU CKAHUPYIOUIEH 3JEKTPOHHON MMKPOCKOIIMH,
HE TO3BOJIIONICH pacro3HaTh 3TW BHYTPEHHWE CTPYKTYyphl. EmE omHOo
BaXHOE oTIMune — y M. sorohexareticulata KpymHBIe TIOPBI 3aHUMAIOT ITOYTH
BCIO IUIOIIAAbh YelllyeK, BKJIIoYasgs oOO0JlacTh pasBUTHS  BTOPUYHOTO
KPEMHE3EMHOI0 CJiosl, B OTIMUMe OT M. paragrandis, tae KpYIHBIE TOPBI
3aHMMAIOT TOJIbKO MPOKCUMAJIBHYIO YacTh YEHIYWKM, a B OOJACTH Pa3BUTHUSI
BTOPUYHOTO KPEMHE3EMHOTO CJIOS MMEIOTCS TOPhl 3HAYMTEIBLHO MEHBIIIETO
pasmepa.

Ot npyrux poactBeHHbIX Mallomonas matvienkoae TaKCOHOB HOBBII BUJL
oTiyaeTcsd (OPMOI UellyeK, pacrlojioKeHWeM W pa3MepoM IIOp, a TaKKe
CTPYKTYpOii BTOPUYHOIO KpeMHe3éMHoro cnosi. Yewryiitku M. pseudo-
matvienkoae Jo, Shin, Kim, Siver & Andersen uMeOT IUIIb OIHY
LIEHTPAJIbHYIO MOPY B MPOKCUMAJIbLHOM YacTU, OCTaJIbHASI YacTh IJIACTUHBI HE
nepdopupoBaHa. Y M. matvienkoae TIopbl OJUHAKOBOTO pa3Mepa M 3aHUMAIOT
BCIO ITOBEpXHOCTb 4delnyiiku. Mallomonas matvienkoae var. siveri Wujek &
Saha uMeeT B MPOKCUMAJIbHOM 4YacTH 4YelllyeK peAKue paccesiHHble mopbl. B
MNPOKCUMMANIbHOM 4YacTu dewyeK M. matvienkoae var. myakkana Siver
PAacToJIOKEHO HECKOJIBKO KPYMHBIX LIEHTPAIbHBIX TTOP.

Jnga  MoJIeKyJISIpHO-TEeHETUYECKOTO aHajau3a MCMOJb30BAIM  YYaCTKU
anepHbix reHoB 18S pJAHK mnunoit 1602 nH, 28S pJAHK mmunoit 2730 nH u
miactugHoro reHa rbcl jmHoi#t 1071 mH. O6was minHa coctaBuaa 5403 mmH.
COBMECTHBIII aHAIU3 HYKJIEOTUAHBIX IOCIEI0BATEIbHOCTEN TpeX TeHOB
nokasai, uro M. paragrandis Obl1 TIOMEIIEH B KJaay, BKIIOYABIIYIO TAKCOHBI,
paHee OTHOCHMMBIe K BUmy M. matvienkoae: M. matvienkoae, M. pseudo-
matvienkoae, M. sorohexareticulata w M. hexareticulata. BHyTpu 3TOIi TpymIIbI
M. paragrandis, M. sorohexareticulata v M. hexareticulata 06pa3oBajin Kjiany C
BBICOKOI CTaTMCTUUYECKOU Toaaepxkoil. B cBolo ouepenb, M. paragrandis v
M. sorohexareticulata BeIIETVINCH B OTACIBHYIO CYOKJIamy, ITOATBEPXKIEHHYIO
cratuctiyecku. I'eHetnueckue pasnuuus (p-distance) mexny M. paragrandis,
M. sorohexareticulata n M. hexareticulata G-I TOBOJLHO CyleCTBeHHBI. [1pu
cpaBHeHUn M. paragrandis u M. sorohexareticulata Ha OCHOBe TOCJIeIOBa-
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Muxkpodotorpaduu  Mallomonas paragrandis, BBITIOTHEHHBIE C TIOMOIIBIO CKAHUPYIOIIETO U
TPAHCMHUCCUOHHOTO 3JIEKTPOHHBIX MUKPOCKOTOB: / — dyelnyiika HOBOro Buma, mramm VN 827,
COM, mkana 1 Mxm; 2 — rpynna venryek mramMma VN 821 ¢ HeOOMbIIUM KOJMYECTBOM TOP B
npokcuMaiibHOM Yactu, COM, 1 MkMm; 3 — uvemyiika W paclIMpeHHOe 3y0uaToe OKOHYaHUE
metuHku, VN 827, COM, 1 mMxMm; 4 — obpartHas cropoHa veinyiiku, VN 827, COM, 1 mxm; 5 —
merrHka VN 821, CBM, 2 mkM; 6 — uietuHka, VN 821, CBM, 2 MKM; 7 — [1Be YeLIYHKH,
p. 3ya, COM, 1 Mkm; & — nBe yelnyiiku, OfHa ¢ 00paTHOU CTOpOHHI, p. 3ya, COM, | mMkm; 9 —
OKOHYaHME IETUHKHU C PaclIMPEeHHBIM KOHIIOM, p. 3ya, COM, 1 MkM;
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10 — gemyiika ¢ obpaTHOiI1 cTopoHbl, p. 3ya, COM, 1 MkMm; I/ — uvemyiika, p. 3ya, TOM,
2 MKM, romotun; [2 — demyiika, p. 3ya, TOM, 2 mkm; I3 — nenas kjietka (BbICYILIEHHas),
p. 3ya, CBM, 10 mMxMm; /4 — uenas kietka (BbicylleHHas), HanumoHanbHbIi mapk KartTheH,

BpeMeHHBI BogoéM, COM, 5 MKM
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TeJILHOCTEH sAepHBIX TeHOB oHM cocTtaBwiud 0,009, mpu KCHOJb30BaHUU
rbcL — 0,043. Ilpu conoctaBnenun M. paragrandis u M. hexareticulata
BesnunHbl p-distance cocraBmsuim 0,011 m 0,062 coorBercrBeHHO. Jlirst
cpaBHEHUSsI, pasauuus Mexny M. sorohexareticulata w M. hexareticulata
cocraBmm 0,008 mrg stmepHbIXx TeHOB U (0,062 — I XJIOPOTUIACTHOTO TeHA.
Takum o0Opa3oM, cpaBHEHME HYKJICOTMIHBIX IOCIEI0BATEIbHOCTEN TPEX
TaKCOHOB TMOATBEPIUJIO OOOCHOBAHHOCTb BblmedeHUs1 M. paragrandis B
KayecTBE CaMOCTOSITEIbHOTO BUA.

HoBblil Bua OblT HaliieH B ABYX MpoOBUHIMSAX BbheTHama. B nmpoBuHLMU
Kxanbxoa — B peke 3ya Ha okpauHe T. HsiuaHr, U3 3TOro ke Bomoéma ObLIv
BbIJICJICHBI B KYJbTYypy JBa IITaMMa HOBOro Buaa. B mpoBuHuuu JJoHrait Bug
obHapyxeH B BomoxpaHwnuile Tamam (Ta Lai), B 03€pax BOOHO-00JI0THOIO
KoMrIuiekca baymay (Bau Sdu) 1 B pssie HEGONBIIMX BOJOEMOB TPOITUUYECKOTO
Jeca (cM. Tabnuity).

Haxonxu Mallomonas paragrandis Bo Boername

DeKTPONPOBOIHOCTD, Temnepatypa,
MecToHaxoxaeHue KoopnnHatst pH R
MKCuM/cM C
p. 3ya 12°15'1" c..
246 6.6 30
109°09'5" B.A.
03. Kanxmaiibaii 11°28'.11" c.mr.
14 5.8 27
(Canh May Bay) 107° 20'.30" B.1.
03. layka (bBu Ca) 11° 28'26" c.1w.
22 5.9 28
107° 20'34" B.1.
axp. Taman 11°23'26" c.mr.
37 6.4 30
107°21'49" B.A.
BpeMenHslit BomoéMm| 11° 24' 26" c.i.
B HALlMOHAJILHOM 107° 24' 49" B.1. 29 6,14 31
napke KarrbeH
Crapblit
UppUTALIMOHHBII 11° 24" 31" c.ur.
KaHal B 107° 24' 23" B.11. 38 6,1 33
HaLIMOHAJIBHOM
napke KarrbeH

CormocraBieHre  MOPQPOJOTMYECKUX U MOJEKYJISIPHO-TeHETUUECKUX
MAHHBIX TIOKa3bIBaeT, 4To M. paragrandis — CcaMOCTOSATENbHBIN BHUI U3
KomIutekca M. matvienkoae. Panee B pe3ynpraTe CpaBHEHUS HYKJICOTHUIHBIX
IOCJIeI0BATEILHOCTE YK€ OTMedanoch, 4To M. matvienkoae — COOpPHBIN
TaKCOH, MpeACTaBJIeHHBIN HeckoabkuMu Bugamu (Jo et al., 2011, 2013).

Hrak, B 2013 r. OBUIO ONMKMCAHO TPU COBPEMEHHBLIX U OAWH MCKOITaeMBbIii
BUI M3 3TOH TPYMITBI, TPUIEM COBpEMEHHBIE BHIBI KOMIUIEKCA OOpa3oBaIA
nBe ToAaTBepxkAEHHbIe Kinanbl (Jo et al., 2013). Mallomonas paragrandis no
dbopMe M yIBTPACTPyKType UellyeK, a TakKKe IO CXOACTBY HYKJICOTHIHBIX
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nocJjieioBaTeIbHOCTe 00beAMHSIETCS B OOHY Kiuany ¢ M. sorohexareticulata
M.  hexareticulata. Tlo cTpoeHMIO 4YelllyeK HOBBI BWI  3aHUMAaeT
MMPOMEXYTOYHOE TTOJIOKEHNE, OOBEeOVHSS TPU3HAKM KaK IIepBOro BHUAA
(dbopma kpymHbIX MOp 06azajabHOU TMJIACTUHKM, AUCTaJbHas 4acTb, MOKpbHITas
ManuUIaMu, pa3Mephl YellyeK), TaK W BTOPOTo (pacipocTpaHeHWe KPYITHBIX
MOp TOJBKO B TIPOKCUMAJIBHON YacTH, SICHO BUAWMOE OOJIaKO MENKUX ITop
BOKPYT KPYMHOM LEHTPaJIbHOU IOpPbl B MPOKCHMMAJbHOW 4YacTu). YibTpa-
CTPYKTypa 1UEeTUHOK M. paragrandis w M. sorohexareticulata mpakTUyecKu
onnHakoBa. Mallomonas matvienkoae var. grandis, Ijsi KOTOPOTO HET HAaHHBIX
0 HYKJICOTMIHBIX TOCJIEAOBATEIbHOCTIX, CKOpee BCEro, TakKe IPENCTaBIISIET
OTHEJIbHbI BUA, CXOOHBIM IO cTpoeHulo ¢ M. paragrandis, HO OTIU-
YalolIMics TIpeXIe BCErO0 OYeHb KPYIMHBIMM pa3MepamMd  dYellyeK |
KOJIMYECTBOM KPYITHBIX LIEHTPAJBHBIX TTOP B TTPOKCUMABLHOM YacTW YelTyeK.
Bce yeThipe omuchiBaeMbIX TaKCOHA M3BECTHBI TOJBKO M3 CYOTPONUYECKUX U
TPONMYECKUX paiioHOB, TipuuéM M. paragrandis, M. sorohexareticulata n
M. hexareticulata HaiineHbI TIOKa JUIIb B A3MaTCKOM pETMOHE.

TakuMm ob6pa3om, isi pa3iMyeHusl TaKCOHOB Kowmruiekca Mallomonas
matvienkoae BaXHBIMM IUATHOCTUYECKMMHM TIpU3HAKAMU, Ha KOTOpPBIE
ciaemyeT obpalaTb BHUMaHWE TIpM WOCHTUUKALNU, SBISIOTCT (opma
Yyelryek, CTerneHb MNephOpUpOBAaHHOCTU 0a3ajbHOM IJIACTUHKM, ¢dopMa U
pasMepnl MOp, CTPOCHUE BTOPUYHOIO KPEMHE3EMHOIO CJI0S M IIETMHOK. B
1IeJIOM, 3Ta pa3HooOpas3Hasl TpYyIa HYXIAeTCd B CEpbE3HOM PEBU3NM C
yI€TOM MOP(OIIOTUYECKNX W  MOJEKYISIPHO-TEHETUIECKNX JTaHHBIX U
JOMOJIHUTEbHBIX MCCIEIOBAHUSIX TUIIOBOro Marepuana M. matvienkoae.
HecomHeHHO, nmajgbHeHIMe WCCIeIOBaHUS ITO3BOJNSIT BEHIIBUTH W OIMCATH
HOBBIE BUIBI U3 OTOIO KOMILIEKca.

Aeémop evipaxcaem 61a200apHOCMb COMPYOHUKAM UEHMPA KOAAEKMUBHOO
noav3oeanus anekmponuoll muxpockonuu UBBB PAH 3a nomouwp 6 pabome c
mukpockonamu,  compyonuxkam  Coemecmnoeo  Poccuiicko- Beemuamckoeo
Tponuueckoeo HayuHO-UCCAE008aMENBCKO2O U MEXHOAOSUHECK020 UeHmpa 3a
nomowpb 8 nposedenuu 3Kcneduyuil (6 pamkax memvl Ikosan 3.2). Paboma
noddepucana epanmamuy PODOU No 14-04-93001 evem_a u Nol5-04-04181 a.
Ilpu  uccaedosanusx  uUCNOAb308AAU — WMAMMbL  UeHmMpa N0 UBVHEHUIO,
KYAbMUBUPOBAHUI U XPAHEHUIO 800HbIX a8momporuix opeanuzmoe UBBB PAH,
gunancupyemoeo 6 pamkax npoexkma PODHU 15-29-02739 ocpu_m.
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A NEW SPECIES OF THE GENUS MALLOMONAS (SYNURALES,
CHRYSOPHYCEAE) FROM VIETNAM

Mallomonas paragrandis E.S. Gusev sp. nov. is described from Zua River, located in Khanh
Hoa Province, Central Viet Nam. The description is based on silica-scale morphology
studied by means of transmission and scanning electron microscopy. New species has oval
or obovoid scales with evenly distributed large pores in proximal half of the scales. Distal
part is covered with hexagonal reticulation with minute pores inside each mesh and papillae
in the angles of the meshes. New species belongs to the Section Planae and closely related
to Mallomonas sorohexareticulata Jo, Shin, Kim, Siver & Andersen, M. hexareticulata Jo, Shin,
Kim, Siver & Andersen and M. matvienkoae Asmund & Kristiansen var. grandis Durrschmidt &
G. Cronberg. Results of morphological comparison were approved by molecular analysis on
the basis of nuclear 18S and 28S rDNA and plastid rbcL genes.

Key words: Synurales, Mallomonas, new species, morphological and molecular studies.
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