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MPHTU 34.33.23
P.M. Vanuena', K.K. Axmeros ', C.B. XKanrazun 2
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IIpomnecc dbopMupoBaHusi CKOpPJyHnbl dUll Ha IpuMepe TpeMaToabl Dendrithobilharcia
purverulenta (Braun, 1901)

Aunnorammsa: B wmacrosmeir pabore mokazaH mporecc (hOPMUPOBAHUSI CKOPJIYIIBI SIAIl Ha
npumepe Tpemaroisl Dendrithobilharcia purverulenta (Braun, 1901). ®opmupoBaHHe CKOPJIyIIbI
Aul, CBaA3aHO ¢ MOPGODYHKIMOHAILHBIMU OCODCHHOCTSIMHU JKEJITOYHUKOB U 2Keje3bl Mesuca.
2Kenrodnble IpaHysibl B OOTHIIE WJIH IIPOKCHUMAJBHOM OTJIE/Ieé MATKH BBICBODOXKIAIOT OEJIKU ST
nybnmenus mon neiictBueMm areHToB. lembiie Memuca tpematonst Dendrithobilharcia purveru-
lenta — MHOrOMYHKIIMOHAJBLHBIN OpraH, 00eCIIeUnBAIONINN: AKTUBAIUIO ITPOIECCA BBHICBODOXK ICHUST
CKOPJIYIIOBOI'O MaTepHaJia, U3 XKeJTOYHBIX KJIEeTOK; (POPMUPOBAHNE PE3UCTEHTHOH SillieBoii 000/I0UKN
B pe3yJIbTaTe HACJIAWBAHUS Ha Hee CKOPJIYIIOBOI'O MaTepuaJsa; obJierdeHue MpoIecca IepeMeIeHust
SIAIL 110 TEeTJSIM MaTKHA 3a CYeT <«MYKO3HBIX» BEIEeCTB, BBIJIEJSIIONINXCS KJIETKAMH BTOPOTO
Tumna. Takum o0pasoM, KeJaTovuHble (OJIUKY/IbI 1 Tejbie Mesmca Tpemaronsr Dendrithobilharcia
purverulenta TpPeCTABISIOT eIUHBIH (DYHKIIMOHAJIBHBII OJIOK, KOTOPBI obecriednBaeT obpa3oBaHue
PE3UCTEHTHO CKOPJIYIIBI SIUII.

KunrodueBbie cjoBa: reJIbMUHTBI, TPEMATOIbBI, KEHCKasl PEITPOAYyKTUBHAS CUCTEMA, YKEJITOUHUKH,
JKeJITOYHbIe KJIeTKH, Tejbiie Mesuca.

DOI: https://doi.org/10.32523/2616-7034-2019-126-1-90-95

Nssecrro, uro Kiace Trematoda BKIOYaeT MCKIIOYUTEIHHO MapasUTUIECKHEe (POPMbBI IJIOCKUX
yepBeii. B cBasu ¢ stmm y HEX cdopMupoBaInCh pPasHoOOpas3Hblie MOPhQOIOrnYecKue u
GYHKIIMOHAJIBHBIE aIalTallid K IapasuTudeckoMy obpasy »km3uu. OIHa U3 HUX — KOJIOCCAJIbHAsI
[LUIOJOBUTOCTD, YTO 0DECIIEYMBAET BOZMOYKHOCTE OBICTPOrO U IITMPOKOI'O PACCE/IEHHUS U OOHAPYKEHU
x03s1eB. B citydae, Korma He Bce SMOPHOHAJIBHBIE CTA MK T'eJIbMIHTOB MOT'YT IIOIIACTh B HEOOXOIUMbIE
VYCJIOBUSI JUIA JTAJIbHEHINEr0 PasBUTHA W IPOJOIKEHNs *KU3HEHHOTO IHKJIA, JJIsi TapasuTUIeCKUX
OPraHm3MOB «paboTaeT» 3aKOH «BOJIBIIOrO YHC/IA MOJIOBBIX IPOILYKTOB» — sull 1|, B pesybrare dero
VBEJIMYINBAETCS BEPOSITHOCTH 3aBepINeHns UK/ PA3BUTUS U IOsIBJIECHUE CJIELYIOIIErO MOKOJJIEHUS.
[TosToMmy gyt TpeMaTo Kak MapasuTUIeCKNX OPraHM3MOB WHTEHCUBHAsSI ITOJIOBasI IMPOILYKTUBHOCTD
nMeeT OOJIbIIoe 3HAYEHNE — ITOMY MOAYNHEHa CTPYKTYPHAd U PYHKIINOHATbHAS OPraHU3aIlnd BCeX
OTIIEJIOB TepMadPOIUTHON IOJOBOM cHCTeMbl MapuThbl. l[loHmMaHme aJalTUBHBIX MEXaHU3MOB,
JIEXKAIuX B OCHOBE ODecledeHust OOJIBINOTO UHUC/IA SIUIl, BAaXXHO C TOYKHU 3PEHUS MMPUKJIATHBIX U
dyHIAMEHTATBHBIX ACIIEKTOB MPOO/IEMBI.

st mcememoBanmnst BeIOpana Tpemaroma Dendrithobilharcia purverulenta, Ha mpuMmepe KOTOPOIX
IOKa3aH Iporecc (GOPMUPOBAHUS CKOPJIYIIBI SIHUIIL.

Marepuajs 1 MeTOAbI UCCJEAOBAHUS

O6bekToM uccseioBanus sijsiercss rpemaroia Dendrithobilharcia purverulenta (Braun, 1901),
oTHOCsIAsACsT K 1oa0Tpsiay Schistosomatata (Skrjabin, Schule, 1937), cemeiicrBy Schistosomatidae
(Loos, 1899) u3 kpoBeHoCHOii cucTeMbl (KpoBeHocHoe pycisio) Kpacuorososoii yepueru (Aythya fe-
rina).

PuUKCHPYIOIINE CMECH U PEXKUM (hUKCAINY ObLIN BEIOPAHDBI B 3aBUCUMOCTH OT TIeJIeil UCCIeTOBAHUSI.
JlJisT  TUCTOJIOTMYECKOTO HUCCJIe0OBaHUsI B KaveCcTBe (PUKCHUPYIOIIEro MaTepuaJia HUCIO0Jb30BaHA
Kugkocth Bysma.  Pabora ¢ MarepmasoM wuccieIoBaHWS Hadajlach C IIOMEIIEHUsT TPeMaTol
B OWOICHiiHBIE KacCCeThl, II0CJe Yero OOBEKT WCCJIeTOBAHUSA IMPOIIET CTAJUI0 OTMBIBKH OT
dukcupyromeit xxuakocru B 70 % cnupre B Tedenne 1-ro aus.

[Tposojika MaTepuajia OCYNIECTB/IIACh ¢ HoMOIIblo rucronporeccopa Medite TPC-15 (Medite,
Tlepmanust), TJie MCCJIEyeMblii MaTepuas MpOIIes CTajuu 00e3BOKUBAHWS ¥ HapadUHUPOBAHUSI
TKaHeil 1o nporpamme Standart 1.

90



P.M. YanuneBa, K.K. AxmeroB, C.B. 2Kanra3zux

O06e3BOXKEHHBINT U TPONUTAHHBIN HapadrHOM MaTepuaJ ObLI 3aJuT B HapadUHOBBIE OJIOKH.
Toukue cpe3bl TOMNUHON 5-7 MUKDPOH TOJIYYAIH C IIOMOIIBIO POTAIMOHHOTO MuUKporoma. Oxpac
HOJIy Y€HHBIX CPE30B OCYIIECTBIISICH NeMATOKCHINH-03UHOM 110 MeTOLy Dpiuxa [2].

[Tonydennble rucTOJOTUYECKHE MUKPOIPENAPATHl PACCMOTPEHBI Ha CBETOBOM MHKPOCKOIIE
Keyence Bz-9000 (Keyence, fAnonus) ¢ mampeitmum dbororpadupoBaHneM Cpe3oB Ha Pa3HBIX
YBEJIMYEHUSIX.

Jast  2JIEKTPOHHO-MUKPOCKOIIUYIECKOI'O — UCCJIEIOBAHUS  COOPAHHBIN  T'eJIbMUHTOJOTUYECKUI
marepuas Obl1 3adukcupoBan B 3abydepennom 0,1M kakogunarabim Gydepom (pH 7,4) 3 %
PaCcTBOPE TIIIOTAPOBOTO AJBJEIH/IA, ITIOCAEe HYero IMocTGuKCupoBaH B 1% pacTBope 4eThIpexokucu
ocvus (ma 0,1 M kakommiarnom Oydepe). Marepuan nermaparuposaan ypanuiamnerarom B 70 °
cuupre. B kKadecTBe 3aJMBOYHON CPeJIbl UCIOJIB30BAJIN CMOJIBI aPAJIUT U 310H 812. YiabTpaToHKue
cpesnl Tosmuaoi 60-100 HM TOTOBH/IN CTEKJISTHHBIM HOXKOM Ha yiabTpamukporome «Ultrotome ITI»
(LKB, HIsenus). Cpesbl konTpactuposaau murparom cutna no Reynolds E. [3]. Ilosyuennbie
mpernaparsl mpocMaTpuBaiun u (ororpadupoBan Ha 3JeKTpoHHOM MuKpockore «JEM-100 CXII»
(«JEOL», dnonus).

PesynbraTsb! ucciieqoBanus

3pesible  xeaTouHble KieTku Dendrithobilharcia purverulenta tupeacTaBieHbl KPYITHBIME
pasMmepamu.  Zapo YacTO CMEIEHO K KpAaeBOoll 30HE KJIETKH PA3POCIIUMCSI YHCJIOM 3PEeJIbIX
ZKEeJITOYHBbIX I‘.HO6y.H. CHGLH/I&.HI/I3I/IpOBaHHbIe KJIETKU CoJepzKaT IIJIOTHO yIIaKOBaHHbIE 3JIEKTPOHHO-
IUIOTHBIE CKOPJIYIIOBBIE TJIOOYJIBI. T'obymbl  cosep:KaT KpPyIHBIE CKOPJIYIIOBBIE T'DAHYJIBI,
KOJINYECTBO KOTOPBIX YMEHBIAeTCs 3a CYeT CJUSHUS HOCJIEJIHUX JPYyr ¢ Jpyrom (pucyHok 1).
KomuaectBo MuTOXOHIApPUil yMeHbIaeTcst. Mexk iy 1yiobysiaMu paciojioKeHbl CEeTH T'PAHYJISIPHOTO
SHJIOIIA3MATUIECKOTO PETUKyJIyMa. KoyimaecTBO CBOOOMHBIX pHOOCOM U ITOJHCOM YMEHBIIEHO.
I'iukoreH He BBISBJIEH. 3peJible  ClieNUAIU3UPOBAHHBIE KEJITOYHBIE KJIETKH ITOCTYIAT IO
JKEJITOYHBIM IPOTOKAM B 00JIACTh OOTHIIA, TJi€ CKOPJIYIOBBIA MaTepuasj HIeT Ha MTOCTPOECHUE
000JIOUKH sIiiIa.

Knerku renbma Mesuca 1iepBoro Tuira, paciiojiOyKEHHbIE BO3JI€ OOTHUIA, UMEIOT OBAJILHYIO UJIU
yIyInHeHHYI0 opMy, OJIM3KO DPACHOJIOKeHbl Jpyr K apyry (pucynok 1). 2Kenesucrbie KieTku
BTOPOI'O THUIIA JIOKAJTUZYIOTCHA JUCTAIBHO OT OOTHIIA.

B dopmupyromemces stitiie Tpemaromnst Dendrithobilharcia purverulenta mo ero KpaeBoil 30He
PACIIOJIOXKEHBI CKODJIYIIOBbIE TJIOOYJIbI, CHHTE3UPYIONINECcs: B YKEITOYHBIX KJIeTKaX (PUCYHOK 2).
[noGyitb comepzkat O0JIBIIOE KOTUIECTBO CKOPJIYIIOBBIX I'PAHYJI MAJIEHBKOIO pa3Mepa, 10 CPABHEHUIO
C UMEIONIUMHUCS B JKEJITOYHBIX IJIOOYJIaxX 3PeJIbIX CIeNUaJu3UPOBAHHBIX JKEJITOYHBIX KJIETKaX,
PaCIONIOKEHHBIX BOm3n dopmupytomierocs siina (pucyHok 1 u 2). Bosie cKOp/ymoBbIX 1oy,
HAXOJIAIIUXCA B siille, HAOIIONAIOTCH €JIUHUYHbIE CKOPJIYIIOBbIE I'paHysibl. Mexmay rpaHysiamMu B
rJ100yIax yKe HET SJIeKTPOHHO-CBETJIOTO IIPOCTPAHCTBA U YETKOW 0DOJIOUYKH y CKOPJIYIIOBBIX IVIO0YJI
(pucynok 2). Io6yabl HAXOMATCS HA CTAIUHM PA3PYIIEHWUs] W BBIJIEJICHHUs] CKOPJIYIIOBOIO CEKpETa,
obpazys mo mepudepun sina, B obsacTy ero oDOJIOYKHM TOMOTeHHOe cojepxkumoe. lluTomaasma
i@ UMEET BBIPAXKEHHYIO 3€PHUCTOCTb U IPEJICTABIEHA COJIEPKUMBIM CPEJIHENH 3JIeKTPOHHOI
IUIOTHOCTH. B nuroriasme BuIHBI OKPYIVIbIE CKOIJIEHUS BEIIECTB, OT/IEJEHHbIE OT MATPUKCA TOHKO
obosoukoit. [lo-Bugmmomy, mamnnble 0Opa30BAHUS COJEPKAT T'PYIILY BEIECTB OEJIKOBON ITPUPOILI
(dbepmeHTBI, SH3UMBI), YCKOPSIIOIIUE POIECC Pa3pylleHusl CKOPJIYIOBOro Marepuasa (PUCYHOK 2).
JlaHHBIE KOMILIEKCHI BCTPEYAIOTCsI 110 BCEMY CEUEHHUIO siila, 0COOEHHO B 00JIACTH PAa3pyIIAIONIUXCS
CKODJIYIIOBBIX TVIOOYJI.

Awnanus pe3ysabTaToOB MCCJIE€TOBAHUS

AHaTOMI/I“IeCKaH CB4A3b 2KeEJIE3bI MGHI/IC& n 2KEJITOYHBIX KJIETOK C IITPOKCHUMAJIbHBIMHU OTJAC/IaMA
JKEHCKOH  PenponyKTuBHON cucteMbl TpemaTtonbl Dendrithobilharcia purverulenta saBisiercs
JIOKA3aTeJILCTBOM, YTO JAHHBbIE CTPYKTYPBI yYacTBYIOT B IIporecce (hOPMUPOBAHUS SIHAIIEBOI
CKODJIYIIBI.

IIponecc obpazopanust siina y Dendrithobilharcia purverulenta npoxomur B oOTHIE, Kyla
OTKPBIBAIOTCSI YKEJITOTHBIE TTPOTOKHU, TMOCTABJISIIOIINE 3PEJIble YKeJITOYHbIE KJIeTKUH. Kak onmcano B
KJIACCUYECKUX MCTOYHUKAX, CIOJIA YKe MOCTYIIAT CIEePMATO30M bl U3 CEMSITPUEMHUKOB U TOCTYIIAET
U3 sSMYHUKA sTieKieTKa [4].
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PucyvHok 1 — Yuactok B paiione ooruna Dendrithobilharcia purverulenta (x10000)
Vc — xkearodHas kierka; Mg — kierka Teqabna Meauca; E — dopmupyromeecs siiino; O — oorun

oo,

E .
i

Pucvhaok 2 — 3pesasi »xkesqTouyHasi Kierka Bo6smsu dopmupylomerocs siina Dendrithobilharcia purverulenta
(x10000)

Vc — xkxearoyHasi kierka; E — dopmupyromieecst siio; Vg — CKOPJIYyNOBBIE IVIODYJIbl; VE — CKOPJIYIIOBBIE
rpaHyJIbl; €n — SH3UMbI

CKOpJIyTIOBBIE TJIOOYJIBI, COJEPIKAIINE CKOPJIYHOBBIE TPAHYJ/bI, JOKATH3YIOTCS Ha Mepudepu,
MIpUMBIKAs K I[EepBUYHON MeMmOpane siiitta. lluromsiasma OIJIOJMOTBOPEHHOTO SIHIA y W3YYEeHHOIT
TPEMATOIbl WUMEET €JIMHBbIE YIbTPACTPYKTYPHbIE XapaKTEPUCTUKU U TPEJCTaBICHA 3EPHUCTON
CTPYKTYPOIl yYMEpPEHHOI 3JIeKTPOHHOI MmIoTHOCTH. OKPYKEHHBbIE TOHKOU O0OJIOUKO# CTPYKTYPHI B
[ATOILIaA3Me MbI MHTEPIPETUPYEM KaK CTPYKTYPBI, cojiepxKaiiue 3H3uMbl. OHU BCTPEYAIOTCS 110
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BCEMY CEUYEHUIO siiilla, B TOM 4YKCJe BOJU3M CKOPJIYIIOBBIX II00y/a. 1o HameMy MHEHHIO, UMEHHO IO
JIeiCTBUEM BBIIIEONNCAHHBIX SH3UMOB IIPOUCXOINT YCKOPEHUE MPOIECCca pa3pyIleHnsl CKOPJIYIIOBBIX
rpaHy.I. CKOpJIYIIOBBIE BEIIECTBA, BBIAESIONMINECS IPU Pa3pyIIeHuH TIPaHysl yJIacTBYIOT B
ITOCTPOEHUN CKOPJIYIIBI SIUII, TPEMATOI.

Poap Tenbma Mesmmca npm dopMmMupoBanum u cuHTe3e OOOJOYKH Siilla, HUCXOAd W3 paHee
IIPOBEJIEHHBIX HAINX HCCIeI0BaHnii, odenb Bakna [5-6]. 2Kemesa Mesmnca B cocraBe KEHCKOI
[TOJIOBO# CHCTEMBI BBITIOJIHSAET TPU OCHOBHBIE (DYHKIIAN:

1) mnaktusupyer pH cpesibl MATKE ¥ CIBUT €r0 B IIEJOYHYIO CTOPOHY;

2) obecrneunBaeT (HOPMUPOBAHIE IIEPBUYHON MeMOpAHbI, Ha BHYTPEHHEIl MOBEPXHOCTH KOTOPOIi
AKKYMYJIIPYETCsT MaTepHUaJI CKOPJIYIIOBBIX TJI00YJT;

3) coszmaer cpefy st seficTBust (PepMEHTOB, 0OECHEINBAIONNX TyOJeHNEe OEKOB CKOPJIYIIOBBIX
r100yJT 1 POPMHUPOBAHIE PE3UCTEHTHON CKOPJIYIIBI SIUII.

MyKouHasT COCTABJIAMONIAs CeKpeTa Tejiblla Mejuca obJjierdaer MPOJBUXKEHUE SIUI] [0 IETJISIM
MAaTKHU, BBIIOJIHsISA POJIb cMas3Ku [5-6].

OCHOBBIBa.HCb Ha pe3yHbTaTaX QJIEKTPOHHO-MUKPOCKOITNYICCKUX I/ICC.HG,ZLOB&.HI/H'_/'I KEJITOUYHUKOB U
tesbiia Menuca Tpemaronst Dendrithobilharcia purverulenta , cocraBuim OOIIYIO CXeMy IIPOIECCA
06pa30BaHusi CKOPJIYIIbL sAUIL (PUCYHOK 3).

Ha cxXeMe IIpeCTaBJIEHbI KJIETKH 2KeJIe3bl MeHI/IC& ABYX TUIIOB, 3peJiasd 2KeJITOYHasd KJIeTKa u
yaacTok opmupyromerocst stita. Kierka rmebiia Mejuca mepBoro THIa CTEMYJIUPYET IIPOIECC
BbICBO60)K,ZLeHI/IH CKOPJIYIIOBBIX F.HO6y.H U3 3peJIbIX 2KECJITOYHBIX KJIETOK. CKOp.HyHOBI)II;'I MaTepuaJ B
OO0THUIIE HaYMHaACT Pa3pyHIaTbCs IIOI ,ZLQI'?'ICTBI/IGM BellleCTB-areHToB, Mbl Ha3blBaeM HUX IH3MMaMH, B
pe3yJabTaTe Yero BBIIEJISIETCS CKOPJIYIIOBOe cojiepxkumoe. lloj meiicTBrueM cekpera KJeTKH TejIbIa
Meuca mepBOro THila IPOUCXOAUT MHaKTHBaIus pH comep:KMMoro MaTky B IIEJIOYHYIO CTODPOHY,
CKOPJIYIIOBOE BEIIECTBO O0beIUHSEeTCs: ¢ 00pa30BaHUEM TOHKOM siiitieBoil 0b6os10ukn. Cekper KJIeTOK
2KeJie3bl Mesrca BTOporo THIa yYacTBYeT B YCKOPEHUHU IPOJBUYKEHUS CIIEPMATO30UI0B K OOTHILY U
obJrerdaer MpoIece MPOJABUKEHHUs SHIL 10 METJIAM MATKH.

s
- / _ \ Vg o
YCKOpEHHE [ \
TIPOJIBHKCHHA |
) CIIEPMATO30H]T \ /
Sg 0B K OOTHITY !
B L _ -
o - —~
ve = b T CTHMYJTHPOBaHHE
/ 2 W' 0CBOGOIKTEHHSA
/ = i
f 5 7

CKOPIYIIOBBIX TII0GYT mporecc

pazpyIIeHns
CKOPTYHOBBIX
rpany1

)
| o0nerdeHne Iponecca

TPOABIKEHUA AU 110

TETIIAM MaTKH

HHakTHBalHA pH
COJEPKHAMOT0 MATKH

v
=

B 0OBEAHHEHHEE CKOPIIYIIOBOTO e
o /  BemecTBa H 00pa30BaHHE TOHKOH T~
/ 0GOJIOYUKH PH GOPMHPOBAHHE
__— CKOPJTYIIBI A

Pucyhnok 3 — Cxema nporecca GopMUPOBAHUS CKOPJIYHbI SIUL, TPEMATOL
Ve — xkearoyHas KJieTka; S1 — kierka Teabua Menuca nepsoro tumna; S2 — KjeTrka Tejblia Mesnca BToporo
Tuna; E — dopmupyromieecs siiino; Sg — ceKpeTOpHbIE IPaHyJIbl; V€ — BE3UKYJIbI; €N — SH3UMbI
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Dendrithobilharcia purverulenta (Braun, 1901) Tpemarozacs! Herizinae >KyMbIPTKa KaObIFbIHBIH, TY3i1y
nporeci

Anparna: Ocer xymbicta Dendrithobilharcia purverulenta (Braun, 1901) TpemaTomace! HerisiHAe *KYMBIPTKA KaOBIFBIHBIH
Ty3imy mpoueci kepcerinren. 2KyMbIpTKa KaOBIFBIHBIH TY31JIy IIpOIecci capblybl3 6e3/1epi MeH Menc ieHemniriniy dyHKIMOHAIIb
epexinesikrepine GaityianbicTel.  Capblybl3 TYHIPHIIKTEPI OOTHIITE HEMeECE >KATBIPJbIH IIPOKCUMAJIALI OOIIMiHIE areHTTep/IiH
9CepiHeH »KYMBIPTKA KAOBIFBIHBIH KAJIBIITACYbI VIIH aKybI3gapabl bocaranusl. Dendrithobilharcia purverulenta TpemaTomaHbIH
Menc JgeHemniri — MyJabTU(DYHKIMOHAJALI MYIIEe, OJI »KYMBIPTKAa KaOBIHBIH aJIFalllKbl MeMOpaHACBIHBIH, Ty3iayiH; 6e3
CEeKPeTTEPiHIH areHTTepi »KYMBIPTKA KaOBIHBIH MaTepUaJsIapblH Capblybl3 IpaHaJIapblHAH OOCAI MIBIFYbIH; »KYMBIPTKA KAObIHBIH
Ty3iy ypaicrepin Kamramachid ereni. Ocwunaiiinbl, Dendrithobilharcia purverulenta TpeMaToOJaHBIH TPEMATOIAHBIH CAPBLYbI3
donnukynasapel MeH Mesuc JieHenniri }KyMbIPTKa KaObIHBIH, PE3UCTEHTT] OOJIbII TY3LIyiH KaMTaMachl3 eTeTiH, (OyHKIMOHAJI I
xKyitte. Takum obpasoMm, kejrTouHble (oOIUKYIbI U Teablle Menuca tpemaroms Parastrigea robusta mpeacraBiisiroT equHbIR
byHKIHOHAJIBHBIN OJI0K, KOTOPBIN obecriednBaeT 00pa30BaHUE PE3UCTEHTHON CKOPJIYIIBI SIHII.

TyitiH ce3aep: reJbLMUHTTED, TPeMATOAAJap, YPFAIlbl KOO »Kyiieci, capblybl3IblIap CapblybI3/bl yKacymaaap, Memauca
JIeHEIIIIri.
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The process of egg shell formation by the example of trematode Dendrithobilharcia purverulenta (Braun,
1901)

Abstract: This paper shows the process of egg shell formation on the example of the trematode Dendrithobilharcia purveru-
lenta (Braun, 1901). It was established that the process of egg shell formation is associated with morphofunctional features of
vitelline glands and Mehlis’ glands. Vitellines’ granules in the ootype or proximal uterus, release proteins for tanning under
the influence of agents. Mehlis’ glands of trematode Dendrithobilharcia purverulenta is a multifunctional organ that provides:
activation of the process of release of the shell material from vitelline glands; the formation of a resistant egg shell as a result of
layering the shell material on it; facilitating the process of moving eggs through the uterus loops due to "mucosal" substances
secreted by the second type of cells. Thus, the vitelline follicles Mehlis’ glands of trematode Dendrithobilharcia purverulenta
represent a single functional unit that ensures the formation of a resistant egg shell.

Keywords: helminths, trematodes, female reproductive system, yolk gland, yolk cells, Mehlis’ gland.
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Aemop(nap)deiy, amui-stcomni

Mexemenin, moavix, amayst, Karacvl, memaexemi (erep aBTopJsap opTYypJli MeKeMeJie KYMbBIC KacaiTelH 60sica, OHJa
op aBTOP MEH OHBIH ’KYMBIC MEKEMeCI KachbiHaa Oipaeil Gesri KOHBIITY Kepek)

Aemop(nap)dvr, E-mail-vt

Maxana amaywe

Andamna (100-200 ces; dopmysnacels, MakalaHbIH aTayblH MeHiHIIe KafiTasaMmaybl Kaxker; onebuerrepre ciiaremesep
GoMaybl KaykeT; MaKaJaHbH KyPbUIBICHIH (Kipiclle /MaKaJIaHbIH MaKCaTbl/ MiHIETTepl /KapacThIPBUILII OTBIPFAH CYPAKTHIH
TapuXbl, 3ePTTEY OAIiCTEpPl, HOTUKEJIEP/TAJKbLIAY, KOPBITHIHIBI) CAKTail OTBHIPHIN, MaKAJAHBIH KBICKAIIA Ma3MyHbI Gepiayi
KaKeT).

Tydin ceadep (6-8 ces me ce3 ripkeci. Tyilin cesmep Makasa Ma3MYHBIH KODCETIN, MeHJIHIIE MaKajJa aTaybl MEH
AHHOTAIMSIAFBl CO3/EP/l KaliTajmamail, Makajia Ma3sMyHBIHJAFbl ce3/epii KoJijgaHy kKaxkeT. COHBIMEH KaTap, aKIapaTThbIK-
i3mectipy »Kyitesiepinjie MakaJIaHbl KeHia Tabyra MYMKIH/IIK GepeTiH FhUIBIM CaslaapblHbIH TEPMHUH/EPIH KOJIJAAHY KAXKeT).

Heeiz2i Mmomin MakaJaHbH MakcaTbl/ MiHJIeTTepi/ KapacTbIPBUIBII OTBIPFAH CYPaKThIH TapuXbl, 3epTTey
o/1icTepi, HoTHKEIED / TATIKBLIAY, KOPBITBIHIBI GOIIMAEPIH KAMTYbI KAXKeT.

Tabauua, cypemmep — aTagraHHAH KeHiH OpHAJIACTHIPBIIAALI. Op TabJIHIA, CyPeT KAChIHIa OHBIH aTajIybl OOIybl KarKeT.
Cyper aflKpIH, CKAaHEDJEH OTIIEreH OOJIybl KEPEK.

Maxkasagarbl popmy.aaaap TEK MITIHJE OJlapFa ciireMe Gepijice FaHa HOMIpJIEHEI].

2Kanmer kosganeicTa 6ap abbpesuamypaaap MeH KwvicKapmyaapdar Gackajaapbl MiHIETTI Typ/ie ajFall KOJITaHFaH1a
Tycinaipinyi 6epinyi Kaxker. Kapotcoinall kemerx mypaast aknapar OipiHini 6Gerre Kepceriei.

ddebuemmep Mizimi

Morinie o1ibuerTepre ciaremMesep TiKXKakIIara ajJblHaabl. MoTiHeri oiebuerrep TisiMiHe ciaTemesnep/in HOMepJIeHy1 MaTiH e
KOJIJJAHBLILYbIHA KATBICTBI »KYPrisiiige: MoTiHIe Ke3/ieckeH onebuerke aramkel ciareme [1] apkpuibl, exinmi cisrreme [2] apKpLibt
T.c.c. kyprisimeni. Kiranka »KacasaTbelH ciiaTeMesepie KOJJaHbUIFAH Gerrep e KeopceTiayi kepek (mbicasbi, [1, 45 Ger]).
?Kapustanbaran enoexrepre cinremesnep xkacanmMaiinsl. COHBIMEH KaTap, PeleH3usAnaH OTIeHTiH 6achlIbIMAapra Ja cliremesnep
>KacasIMaiipl (omebuerTep Ti3iMiHiH o3ipJey yirisepin TeMeHzeri MakajJaHbl POCiMey YITiCiHEH KapaHbi3).

MaxkaJsia COHBIHIAFBI debuerTep TiziMiHeH Keitin 6ubauozpaPuaibiy, Maaimemmep OpbIC XKoHE arbLIIbIH TiiHge (erep
Makaja Kasak TITiHJe »Ka3blica), Kasak, *KOHe arbUIIbIH TidiHge (erep MakaJja OpBIC TiTiHJIE »Ka3blIca), OPLIC YKOHE Ka3ak,
Tiniage (erep MakaJsia arbUIIBIH TLTiHIE Ka3buiran Gosica) 6epirtei.

Asmopaap mypaasvt MaATMeM: ABTOPJbIH ATbI-?KOHI, FHIJIBIMA aTarbl, KbI3METI, YKYMBIC OPHBI, >KYMBIC OPHBIHBIH MEKEH-
2Kaibl, TesedoH, e-mail — Ka3ak, OpPbIC XKOHE AFBLIIIBIH TLIIAEPIHIE TOITHIPHLIAIbI.

6. Koirkazba MyKHAT TekcepijireH 6oJiybl KaykeT. TeXHUKaJIbIK TajalTapra cail KeJIMereH KoJKaszbajap KaiiTa eHJeyre
Kafitapsutagsl. Kosmkas6anbln KalTapblIybl OHBIH 2KypHaJILa OachlIybiHa XKibepityin 6inaipmeiisi.

7. Penaknusra TycKeH Makaja KaOblk (aHOHMMI) Tekcepyre »kibepineni. Bapublk perensusiiap aBropJapra »Kibepinesi.
ABTOD (peneHseHT MaKaJaHbl TY3eTyre YChIHBIC GEepreH YKaraiia) yiil KyH apaJibIFbIHIA KalTa Kapall, KOJKa3OaHbIH TY3eTiIreH
HYCKACBIH DpeJlaKIusra KaiTa >Kibepyi kepek. PeleHseHT »kapaMchl3 Jlell TaHbIFaH MakaJja KaiiTapa KapaCThIPbLIMAaliIbl.
MakaJjiaHblH, TY3€TiINeH HYCKAChl MEH aBTOP/IbIH PEIeH3eHTKe »KayaObl pelakiusira, »Kibepinei.

8. Tenemakpi. BacbuibiMra pyKcaT eTijireH MakaJia aBTOpJIapblHa TOJIEM 2Kacay TypaJibl eckeprisieni. Tesmem kememi 4500
Tenre — EYY kbiamerkepJiepi yiin »xone 5500 Tenre 6acka yHbIM KbI3METKepJepiHe.

PexBusursr:

PT'II ITXB "Espa3suiickuii Hannonanbubiii yausepcurer uMenu JI.H. I'ymuiesa MOH PK
AO "Bank IlearpKpemur"

BUK 6anka: KCJBKZKX

NNK: KZ978562203105747338

Ko6e 16

Kmu 859- 3a crarsio

PT'II ITXB "Espasuiickuit Hannonanbubii yausepcurer uMenu JI.H. I'ymuiesa MOH PK AO "Bank RBK"
Buxk 6anka: KINCKZKA

NNK: KZ498210439858161073

Kb6e 16

Kunu 859 - 3a crarbio
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PT'II ITXB "Espa3suiickuii nannonasibHelii yausepcurer uMmenu JI.H. I'ymuiesa MOH PK AO "ForteBank"
BUK Banka: IRTYKZKA

NHK: KZ599650000040502847

Ko6e 16

Kmu 859 - 3a crarbio

PI'II ITXB "EBpaguiickuii Harmonanbubiit yausepcurer nmenu JI.H. I'ymumesa MOH PK AO "Hapogusiit Bank Kazaxcran"
BUK Banka: HSBKKZKX

NNK: KZ946010111000382181

K6e 16

Kun 859.
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National University.
BIOSCIENCE Series"

1.Purpose of the journal. Publication of carefully selected original scientific works in the fields of Biochemistry, Molecular
Biology, Biotechnology, Bioinformatics, Virology, Biophysics, Bioengineering, Physiology, Botany, Zoology, Evolutionary Biology,
Genetics, Microbiology, Biomedicine.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version) in one copy,
signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan, Astana, Satpayev St.,
2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail eurjourbio@enu.kz in Word, PDF
and Tex format. At the same time, the correspondence between Tex-version, PDF-version and the hard copy must be strictly
maintained. Article template in tex-format you can find on the journal web-site bulbio.enu.kz. And you also need to provide
the cover letter of the author(s).

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right of the
Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and the re-publication
of it in any foreign language. Submitting the text of the work for publication in the journal, the author
guarantees the correctness of all information about himself, the lack of plagiarism and other forms of improper
borrowing in the article, the proper formulation of all borrowings of text, tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

GRNTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put the same
icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it should not
contain bibliographic references, it should reflect the summary of the article, preserving the structure of the article - introduction/
problem statement /goals/ history, research methods, results /discussion, conclusion).

Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from the article,
as well as terms that define the subject area and include other important concepts that make it easier and more convenient to
find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research methods,
results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should be followed by an
inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used in the
text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the mention
in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc. The reference
to the book in the main text of the article should be accompanied by an indication of the pages used (for example, [1, 45
p.]). References to unpublished works are not allowed. Unreasonable references to unreviewed publications (examples of the
description of the list of literature, descriptions of the list of literature in English, see below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and English
(if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh languages (if the
article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work address,
telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for revision.
Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial office)
are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the proof of the article
within three days. Articles that receive a negative review for a second review are not accepted. Corrected versions of articles
and the author’s response to the reviewer are sent to the editorial office. Articles that have positive reviews are submitted to
the editorial boards of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.

8. Payment. Authors who have received a positive conclusion for publication should make payment (for ENU employees -
4,500 tenge, for outside organizations - 5,500 tenge).
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ITosoxkeHne 0 PyKONUCSX, IPECTABIsIeMbIX B >KypHaJ «BectHuk EBpasmuiickoro HaigmoHaJIbHOIO YHUBEPCUTETA
umenn JI.H.I'ymuneBa. Cepusi Buosiornvueckue Hayku»

1. Iens >xkypHaJa. [ly6Gaukarust TIIATEJBHO OTOOPAHHBIX OPUIHMHAJIBHBIX HAyIHBIX paboT IO CJIEAYIONNM
HallpaBJIEHUsIM:  OHOXUMMHSI, MOJIEKYyJIApHAs OwuoJiorusi, OHoTexHOJOrusl, OnomHdOPMATUKA, BUPYCOJIOTHsI, OMOPU3UKA,
OnonHxKeHepusi, (HGU3NOJIOTHsI, GOTAHUKA, 300JIOTH, SBOJIOIHOHHAS OHOJIOTHS, TeHETHKA, MUKPOOUOJIOT ST, OHOMEIUIINHA.

2. ABTOpy, K€JAIIEMYy OILyOJIMKOBATH CTATHIO B KypHaje HEOOXOAUMO IIPEJICTABUTH PYKOIUCh B TBEPAOH KoIuu
(pacnedyaraHHOM BapHaHTE) B OJHOM 3K3EMIUISpE, IMOANMCAHHOM aBropoM B OtTies HaydHbIX u3faHuii (mo agpecy: 010008,
Kazaxcran, r.Acrana, yi. Carnaesa, 2, EBpasuiickuii HAIMOHAJILHBIA YHUBEPCUTET WM. JI.LH.I'ymusieBa, YuebHO-
aJIMMHUCTPATUBHBIN KopIryc, kab. 408) u o e-mail eurjourbio@enu.kz B dopmare Tex u PDF . IIpu 3TOM J10J12KHO GBITH CTPOro
BBIJIEPXKAHO COOTBETCTBHE MexKAy Tex-daitsiom, PDF-daitiom u TBepmoit konueit. [1labiaon crareu B (popmare tex npuBeseH HA
caiite >KypnaJsia bulbio.enu.kz. ABrop A Tak:ke aBrOpy(aMm) HEOOXOAUMO NPEJIOCTABATH CONPOBOJUTENBHOE MICHMO.

S3bIK MyGaMKAUi: Ka3aXCKUuil, pyCCKuil, aHTJIMACKAN.

3. OrnopasiieHme crtaTeil B peJaKIyio O3HAYaeT coIjlacue aBTOpoB Ha mnpaso Msnarensi, EBpasmuiickoro
HanUoHaJbHOro yHuBepcurera umenum JI.H. I'ymuneBa, usgaHusi crateil B >KypHaJjle U NEepEeU3JaHUs UX HA
sgr06oM mHOCTpaHHOM #s3bike. IIpeacraBisisi TeKcT paborshl aJs nyGauKamuyu B >KypHaJie, aBTOpP rapaHTUpyeT
NpPaBUJIBLHOCTH BCEX CBEAEHUI O cebe, OTCyTCTBHE ILIATAATA U APYTruX (POPM HENPABOMEPHOrO 3aMCTBOBAHUS B
pykomnucu, Hajiexkainee opopmiieHrne BCEX 3aMMCTBOBAHMI TEKCTa, TAabGJIUL], CXE€M, UJIJIIOCTPALMNA.

4. O6beM cTaTby HE JIOJIZKEH IIPeBbIIaTh 18 crpanury (0T 6 cTpaHui).

5. CxeMa IOCTPOEHUs CTATbU

I'PHTMH http://grnti.ru/

Hnuyuanst u Pamuaurto asmopa(os)

IToarnoe HaumenosaHue opzanudayuu, 20pod, cmpara (ecau aBTopbl paboTAIOT B PA3HBIX OPraHU3ALUAX, HEOOXOIUMO
[IOCTABUTH OJIMHAKOBBIIl 3HAYOK OKOJIO (haMHJIMKM aBTOPA ¥ COOTBETCTBYIOIIEH OpraHn3alyn)

E-mail asropa(os)

Haseanue cmamovpu

Annomayus (100-200 cnoB; HE AOMKHA COmep:KaThb (OPMyJbI, HE [OJDKHA IOBTOPATH IO COAEPYKAHHWIO HA3BAHHE
cTaThby; He JOJIKHA COAEp:KaThb Oubinorpaduveckue CCbUIKH; JOJIXKHA OTPayKaTb KPATKOE COJEPXKAHUE CTATbH, COXPAHSIS
CTPYKTypy CTaTbU — BBEJEHHE,/ INOCTAHOBKa 3aJadd/ Ieau,/ WCTOPHs, METOABl HCCJICJOBAHUS, DPE3YJILTAThI/00CYKICHUS,
3aKJII0UEHHE / BBIBOJIbI ).

Karowesvie caosa (6-8 cnos/cnosocoderanuii. KiodeBble €10Ba JO/DKHBI OTParkaTh OCHOBHOE COJEP’KAHUE CTATHH,
KCIIOJIb30BATH TEPMUHBI M3 TEKCTA CTATBHH, & TAKXKE TEPMUHBI, ONPEIEJISIONNE IPEIMETHYIO 00IaCTh U BKJIIOYAIONINE JIPyTHe
BasKHBIE TIOHATHS, TO3BOJIAIONMME OOJIErYUTh M PACIINPUTH BO3MOXKHOCTH HAXOXKICHWUSA CTATHU CPEICTBAMH HH(MOPMAIUOHHO-
[IOUCKOBOW CHUCTEMBI).

OchoeHol mexem cmamubu JOJKEH COJEPKATh BBEJIEHHE,/ MOCTAHOBKY 3a/a49u,/ [eJin/ HCTOPHIO, METO/IbI UCCIIEOBAHUS,
pe3yabTaThl/06Cy XK IeHNE, 3aKIIOYeHUE / BBIBOJIBI.

Tabauudbt, pucyrKy HEOOXOAMMO PACIIOAraTh MOCJe YIIOMUHAHMS. KarkI0i WITIOCTPAIUN JOJKHA CJIEI0BATh HAIIINCh.
Pucynku nosKHbI 6BITH Y€TKUMU, YUCTBHIMUA, HECKAHHPOBAHHBIMU.

B crarbe mymepytorcs smmb e POPMYADBL, Ha KOTOPLIE IO TEKCTY €CTh CCHLIKU.

Bce abbpesuamypst u coxkpauierust, 3a UCKIIOUYEHUEM 3aBEIOMO ODLIEU3BECTHBIX, JOJIXKHBI OBITH PACIIU(pPOBAHBI [IpU
[IEPBOM YIIOTPEOJICHUH B TEKCTE.

Ceenenus 0 purarcosoti noddepotcke pabOThl YKA3BIBAIOTC HA IEPBOI CTPAHUIE B BUJE CHOCKH.

Cnucox aumepamyput

B Texcre ccbuikm 0GO3HAYAIOTCA B KBAJAPATHBIX CKOOKax. CChUIKM JOJIKHBI ObITh POHYMEPOBAHBI CTPOrO IO IMOPSAKY
YIOMUHAHUSA B TeKCTe. [lepBast CChIIKa B TEKCTE Ha JINTEPATYPY JOJKHA MMeTb HoMep [1], Bropas - [2] u T.n. Cchuika Ha KHATY
B OCHOBHOM TEKCT€ CTATbH JIOJKHA COINPOBOXKJATHCS yKa3aHHEeM HMCIOJIb30BaHHbIX cTpaHul (Hampumep, [1, 45 crp.]). Ccebuikn
Ha HeollyOJIMKOBaHHbIE pabOTHI He JIOIyCKaloTCsl. HerkesaTebHbl CCHUIKM Ha HEpeleH3upyeMble u31aHns (IpUMepbl ONUCAHUS
CIIMCKA JIUTEPATYPbI, OUCAHUS CIINCKA JIUTEPATYPbI CM. HUXKe B obpasue odOPMIICHUsI CTATBH ).

B koHIIe cTaThK, TIOCIIE CIIMCKA JINTEPATY PbI, HEOOXOIUMO yKa3aTh bubauoepapuueckue daHHble Ha PYCCKOM U aHTJIMIACKOM
a3blkax (ecau craTba 0dOPMIICHA Ha KA3aXCKOM fA3bIKE), Ha KA3aXCKOM M AHIVIMICKOM s3bIKax (ecam crarbsa odopMiieHa Ha
PYCCKOM $I3BIKE) U Ha PYCCKOM M Ka3aXCKOM si3bIKax (eciu craTbs oOPMIIEHA Ha aHTVIMACKOM SI3BIKE).

Ceedenus 06 aemopax: damunus, UMs, OTIYECTBO, HAy4IHAs CTENEH, JOJKHOCTb, MECTO PabOTHI, MOJHBIA CJIyKeOHBIN
azapec, TesrledoH, e-mail — Ha Ka3aXCKOM, PYCCKOM U AHIVIMICKOM SI3BIKaX.

6. Pykonuce no/nkHa ObITh TIATEJBHO BBIBEpEHA. Pykonucu, HE COOTBETCTBYIOIME TEXHUYECKUM TPeOOBaHUAM, OyIyT
BO3BpaIlleHbl Ha JopaboTky. BosBpamenne Ha qopaboTKy He O3HAYAET, YTO PYKOIUCH IPUHATA K OIIyOJIMKOBAHUIO.

7. Pabora ¢ 3JIeKTPOHHOII KOPPEKTYPOIi. Crarpu, nocrynupimme B OThes HaydHBIX H3ZaHUN (perakims),
OTHPABJIAIOTCS Ha AaHOHUMHOE PEIeH3NPOBaHIe. Bce pereHsnn no craTbe OTIPaBIIAOTCA aBTOPY. ABTOpaM B TeUYeHHE TpexX JHei
HEOOXO/IMMO OTIPABUTH KOPPEKTYpy craTbu. CTaTbu, MOJIyYUBIINE OTPULATEIBHYIO PEIEH3UI0, K MOBTOPHOMY DAaCCMOTPEHUIO
He IPUHUMAIOTCs. VcnpaBiieHHbIEe BADUAHTHL CTaTell 1 OTBET aBTOPa PELEH3EHTY IPUCHIIAIOTCA B pefaknuio. CTaTby, MMEIONe
[IOJIOYKUTEJILHBIE PEIECH3UH, [IPEICTABIAIOTCA PEIKOJUIETHN YKy PHAJIA JIJIsi OOCYKICHUsI U yTBEPXKICHUS JJIsl IIyOJIUKAIUH.

ITepuomuyHOCTs >KypHaJja: 4 pa3a B rof.

8.Omutara. ABropaMm, HOJIYYUBIIUM I[IOJOXKUTEIHHOE 3aKJII0UEHUE K ONyOINKOBAHUIO HEOOXOIUMO NIPOU3BECTH OIIaTy (s
corpynuaukoB EHY — 4500 renre, ajis1 croporHux opranusanuii — 5500 Tenre).
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L L.N.Gumilyov Eurasian National University, Astana, Kazakhstan
2 Estacion Experimental del Zaidon (CSIC), Granada, Spain
(E-mail: gmukiyanova@gmail.com, a.j.alua@gmail.com, mjpozo@eez.csic.es, romarov@gmail.com,)

Tbsv encoded capcid protein p41 triggers resistance in solanum lycopersicum

Abstract: Efficient infection of Nicotiana benthamiana plants with wild type Tomato bushy
stunt virus (TBSV) is influenced by expression of protein P19, which is a potent RNAi suppressor.
The capsid protein (CP) P41 is required for virion formation and facilitates long distance movement
of the virus. Along with RNAi suppression, P19 protein is involved in the development of severe
disease symptoms in N. benthamiana and elicitation of Hypersensitive Response (HR) in tobacco.
Our results show that wild type TBSV infection of Solanum lycopersicum (cv. Money maker) triggers
resistance to the virus. Despite detectable accumulation levels of P19 protein in leaf and root tissues,
the infection was not accompanied with obvious disease symptoms. Contrastingly, inoculation with
TBSV mutant, lacking capsid protein P41 demonstrated susceptibility to TBSV. Moreover, Chl-FI
analysis of plants infected with virus exhibited significant changes in metabolism. Our data suggests
that in response to CP expression tomato plants have evolved defense mechanisms to resist viral
infection.

Key words: Tomato bushy stunt virus, capsid protein, virions, resistance, Solanum lycopersicum.

TEXT OF THE ARTICLE

- The main text of the article should be divided into clearly defined and numbered sections
(subsections). Subsections must be numbered 1.1, 1.2, etc. Required sections of the article:

1.Introduction should supply the rational of the investigation and its relation to other works in
the same scope.

2. Materials and methods should be detailed to enable the experiments to be repeated. Do
not include extensive details, unless they present a substantially new modification.

3. Results section may be organized into subheadings. In this section, describe only the results
of the experiments. Reserve extensive interpretation for the Discussion section. Avoid combining
Results and Discussion sections.

4. Discussion should provide an interpretation of the results in relation to previously published
works.

5. Conclusion The main conclusions of the study can be presented in a short section "Conclu-
sions".

6.Author contributions should indicate the individual contribution of authors to the manu-
script.

7.Acknowledgments should be brief and should precede the References.

8.Funding the source of any financial support received for the work being published must be
indicated.

Ethics approval Manuscripts reporting animals and /or human studies must that relevant Ethics
Committee or Institutional Review Board include provided or waived approval.

Tables

Tables must be placed next to the relevant text in the article. Number tables consecutively in
accordance with their appearance in the text and place any table notes above the table body.

100



G.S. Mukiyanova' , A.Zh. Akbassova'l, J. Maria Pozo?, R.T. Omarov !

Tasnuna 1 — Title of table

Prime Nonprime numbers

2,3,5,7,11, 13,17, 19, 23, 29 | 4, 6, 8, 9, 10, 12, 14

Figures

Figures must be saved individually and separate to text. All figures must be numbered in the order
in which they appear in the article (e.g. figure 1, figure 2). In multi-part figures, each part should
be labeled (e.g. figure 1(a), figure 1(b)). Figures must be of sufficiently high resolution (minimum
600 dpi). It is preferable to prepare figures in black-and-white or grey color scale. Figures should
be clear, clean, not scanned (PS, PDF, TIFF, GIF, JPEG, BMP, PCX).

1

Pucynok 1 — Title of figure
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2 Hcnanusanvs yammows sepmmey unemumymot, 1'panada, Hcenanus

Solanum lycopersicum ecimzairinge pe3ucTeHTTiNIIK »kayanTbiH tomato bushy stunt
virus (tbsv) BupyceiabiH p4l KancuAaTiK akybI3bIMEH GesiceHaipinyi

Annoramust.  Tomato bushy stunt virus (TBSV) supyceiven kogramarsin P19 akybisst
PHK wunaTepdepennusauniy, KyaTThl CyHIpeccopbl O0JbIn TabbLaaabl koHe Nicotiana benthami-
ana eCiMIIKTepiHiH BUpPYCIEeH KYKTBIPBLIYBIHIA MaHBI3IbI peJl aTKapaibl. P19 akybI3bIHBIH
9KCIIPECCUSICHI BUPYCIIEH 3aKbIMJIaHybl aflkblH Kepinic Oepemi i€, ©CIMIIKTIH TOJBIK, KOJIJIAIICHIHA
okesrin coKThipasbl. CoHbIMEH Karap cympeccopdiblk P19 akybiser Nicotiana tabacum ecimiriame
TUTIEPCe3iMTANIBIK, PEAKITUICHIH Oesicenaipyre xKkayanTtol. Bupycroin P41 kancuaTik akyb3bl BUPUOH
KYPBLIBIMBIH KAJIBIITACTBIPBII, OCIMIIK OOMBIMEH TapaJiayblH KAMTaMAChI3 eTeli. AJIBIHFaH 3epTTey
wormkesiepi TBSV Bupycbinbiy xabaiibl Tuninig nadeknuscer Solanum lycopersicum (Money maker
cypbIObl) KbI3aHAK OCIMJIriH/E BUPYCKA KAPChl TO3IMILIK KayaOblH TYJLIPATHIHBIH AHBIKTAIBI.
OCIMIIKTIH TaMbIp »KOHE >KAIBIpaK, yJrnackiHga P19 akybI3bIHBIH KUHAKTAJIYBIHA KapaMaCcTaH
BUPYCIIEH 3aKbIMJIAJIYIbIH, CBHIPTKbI Kepiici Hamap Oaiikaygbl.  Agaiiga, Chlorophyll Fluores-
cence Imaging system (Chl-FI) capanramackl BUpyciieH 3akbIMJIaFal ©CIMIIKTEP/IE YKacy Iainmiiik
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MeTabOIIM3MIHIH ©3repyiH aHBIKTaAbl. AJI BUPYCTBIH KAICHJITIK aKybI3bl 9KCIPECCUTIAHOANTHIH
MyTaHTIIEH UH(MEKIUS TYAbIPFaHIa, KbI3aHAK OCIM/IIKTEpl KOFApbhl Ce3IMTaJIIbIK, KOPCETil, Kyhemik
HEKPO3Fa YIIbIPa/Ibl. 3epTTey HoTHKeIepi KbizanakTblH Money maker cypeiobiaia TBSV Bupycoina
KapChl KOPFAHBIC MEXaHU3M/IEP] BUPYCTHIK, KAIICUATIK aKybl3 P41-7i Tamy apKbLIbl OeIceHIipiieTiHin
KopceTe/i.

Tyitia ce3aep: Tomato bushy stunt virus (TBSV), Bupyc, kamncuarik akysr3, BUpuoH, Solanum
lycopersicum, pesucrentrinik, PHK-untepdepentus.
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! Bepasuticxuti navuonarvroiti yrusepcumem umerw JI H. Dymunesa
2 Henanckuti mayuonaionsi ucciedosamenvexuti yenwmp, I'panada, Uenanus

Kanicuguasriii 6e1ok p41 Bupyca tomato bushy stunt virus (tbsv) akrTuBupyer
PE3UCTEHTHOCTh Y pacTeHwuii Buja solanum lycopersicum

Awnnoranms. Kosgupyewmsiit Bupycom Tomato bushy stunt virus (TBSV), 6enok P19 siBisiercs
MotabiM cytipeccopom PHK waTepdepeniiny u urpaer BaXKHYIO POJib P UHMEKITUH PACTEHUIT
Nicotiana benthamiana, Koropasi xapakTepusyercsi SpKO BBIPAYKEHHBIMU CHMITOMAME 3200/ I€BaAHUS
U CHCTeMHBIM KoJutanicoM. Kpowme Toro, 6emok P19 siBisiercss /ucuTOpOM THIIEPYYBCTBUTEIHLHOTO
orBeta y Nicotiana tabacum. Kamcugasriit 6esiok Bupyca P41 ¢popmupyer BUPHOHBI U CIIOCOOCTBYET
pasBUTHIO cucTeMHOI uHpeknuu. llosydeHHble HaMU JaHHBIE [TOKA3AJU, 9TO TPU HUHQMEKITUH
nukuM tuiom TBSV y pacrennit Buga Solanum lycopersicum (copr Money maker) akruBupyercst
pe3ucTeHTHBIN oTBeT. HecMmoTpsi HA CHCTEMHYIO aKKyMyJsiuio Oefika cymnpeccopa P19 B smmcrbsix
U KODHSIX, Y PACTEHHIl He IPOSBJISIOTCS BUJIUMBIE CUMIITOMbBI 3abosieBanus. OJHAKO aHAIU3
Chlorophyll Fluorescence Imaging system (Chl-FI) mokasas, 4uro B wHHUINPOBAHHBIX BHPYCOM
PACTEHUSIX TTPOUCXOIAT SHATUTEIbHbIE U3MEeHeHnsT MeTabom3Ma. Bostee Toro, mHbEKINsT pacTeHmi
myrantoMm TBSV mno kancugaomy OejKy HNPUBOJIUT K CHCTEMHOMY HEKPO3y TI'ubesin pacTeHWUil.
[Tonyuernbre JaHHbIE YKA3BIBAIOT HA TO, YTO ¥ TOMATOB BHIPAOOTAHBI 3AIMUTHBIE MEXAHU3MBI B OTBET
Ha KCIIpeccrio Karcuaaoro 6eiaka P41 supyca TBSV.

KumroueBbie cioBa: Tomato bushy stunt virus (TBSV), kancuausiit 6esok, Bupnon, Solanum
lycopersicum, pesucrenrnoctsb, PHK-unTepdepentms.
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