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ENZYME ACTIVITY OF CELLULAR EXTRACTS
OF TRANSPLASTOMIC STRAINS OF Chlamydomonas CARRIED
WITH GENETIC INSERTS St-gluB AND St-chta2

Abstract. The use of modern genetic engineering methods for the production of biofungicidal preparations
based on microalgae is a new and topical direction with a great perspective along with widely used microbial
recombinant preparations. Hydrolytic enzymes are part of a complex system of plant protective response to the
effects of pathogens. It is proved that the activity of chitinases increases significantly when the plant interacts with
the pathogen. The aim of the study was to determine the level of enzymatic activity of recombinant St-g/uB and
St-cht42 in cell extracts of transplastic Chlamydomonas strains and optimize the conditions for cultivation of
promising transformants. The level of enzymatic activity of recombinant St-g/uB and St-cht42 in cell extracts of
transplastic Chlamydomonas strains was determined and conditions for cultivation of promising transformants were
optimized. As a result of the studies of enzyme activity, 8 transformants Chlamydomonas reinhardtii TN 72-4 with
St-gluB insert and 4 with St-cht42 insert showed that the extracts from lyophilized biomass, which are subject to
finer purification, are more active than the coarse cellular extracts. Based on the obtained data on the activity of
recombinant enzymes, the two most promising transformed strains — Chlamydomonas reinhardtii TN 72 - CHI and
GB4 — were selected.
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OEPMEHTATUBHASA AKTUBHOCTDB KJIETOUHBIX DKCTPAKTOB
TPAHCITVIACTOMHBIX HITAMMOB Chlamydomonas,
HECYHIUX TEHETUYECKUE BCTABKMU St-giuB U St-chta?

Annortamus. VIcrionb30BaHNe COBPEMECHHBIX TEHHO-HHKCHEPHBIX METOA0B UL MOMYUYEHH OHO(YHI HIHTHBIX
MPENapaToB Ha OCHOBE MHKPOBOJOPOCICH SBILIETCS HOBBIM AKTYAIBHBIM HANPABJICHHEM, HUMCIOIIUM OOJIBIIYIO
MIEPCIIEKTHUBY HAPSAAY C IMHPOKO HCIOJIB3YEMBIMH MHKPOOHBIMH PEKOMOWHAHTHBIMH IIpemapaTamMu. [ mapomuru-
YyeCcKHe (DEPMEHTBHI SIBIFOTCSL YACTBHEO CIIOKHOM CHCTEMBI MEXAHH3MA 3AIMUTHOTO OTBETA PACTCHHH HA BO3ACHCTBHC
maTroreHoB. /I0OKa3aHO, YTO aKTMBHOCTh XMTHHA3 3HAUMTEIHHO BO3PACTACT MPH B3AMMOJCHCTBHH PACTCHHSA C MATO-
reHoM. Llenbro mccenoBanms ObLIO OTPEICIUTh YPOBCHD (DEPMEHTATHBHON aKTHBHOCTH PEKOMOMHAHTHBIX St-gluB
u St-cht42 B KIETOUHBIX SKCTPAKTAX TPAHCIUIACTOMHBIX ITaMMOB Chlamydomonas W ONTHMH3HPOBATh YCIOBHA
KyJIbTHBHPOBAHUS MIEPCIICKTUBHBIX TpaHC(hopMaHToB. OnpeaeicH ypoBeHb (DepMEHTATHBHON aKTHBHOCTH PEKOMOH-
HAHTHBIX St-gluB u St-cht42 B KIETOUHBIX SKCTPAKTAX TPAHCIUIACTOMHBIX mTaMMOB Chlamydomonas M ONTHMU3H-
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POBaHBI YCIOBHS KYJIbTUBHPOBAHUS MEPCIICKTHBHBIX TPAHC()OPMAHTOB. B pesynbraTe MPOBEICHHBIX UCCICAOBAHUI
(epmenTaTuBHOM akTHBHOCTH 8 TpaHcopmanToB Chlamydomonas reinhardtii TN 72 — 4 co BcraBkou St-gluB u 4
CO BCTaBKOM St-cht42 ObLIO TMOKA3aHO, YTO HAWMOOJBHICH AKTHBHOCTBEO OOMANAIOT IKCTPAKTHI W3 JTHODHIH3HPO-
BAHHOM OMOMACCHI, TOABCPKCHHBIC 00JICE TOHKOH OYHMCTKE, IO CPABHECHHUIO C IPYOBIMH KJICTOYHBIMH 3KCTPAKTAMH.
Ha ocHoBaHMM TMOJNYYCHBIX JAHHBIX 00 AKTMBHOCTH PEKOMOWHAHTHBIX ()epMEHTOB, ObLTH OTOOpaHbI 2 Hamboiee
TIEPCIIEKTUBHBIX TPaHCHOpMHUpOBaHHbIX mramMa — Chlamydomonas reinhardtii TN 72 — CH1 u GB4.

Kimouessie cnioBa: Chlamydomonas, mukposogopocin, pekomouHanTHeie PR2, PR3 6enku ¢epMmeHTaTHBHAS
AKTHBHOCTH, KJICTOUHBIC IKCTPAKTHI.

OyHIaMeHTANBHBIC UCCICAOBAHNUS B 0071acTH (POPMUPOBAHNS €CTECTBCHHOIO HMMYHHTETA PACTCHHAN
cOKYCHPOBAHHI I'NIABHBIM 00Pa3oM HAa OZHOM H3 OCHOBHBIX HalpaBJICHUHA Mo O0pbOe ¢ QyHTraabHBIMU
matorcHaMu — moaydeHnn MO pacrenuii kaprodens ¢ NpHOOPETCHHOW MyTEM BCTPAUBAHHS TCHOB
Pa3NUYHBIX KIACCOB XHTHHA3 U TJIIOKAHA3 YCTOWYHMBOCTBIO K (yHrambHeIM matorcHam |1, 2], a tawke
nepeHoc reHa P-1,3-rmrokanasel kaprodens B apyrue pacteHus [3]. YkazaHas cTpaTerds OCHOBAHA Ha
ToM, uTo PR-Oenxu pacrenuii (xutuHas u 3-1,3-rmrokaHas) UrparoT BRKHYIO 3AIMUTHYIO POJIb B (HUTO-
MMMYHHOM OTBCTC Ha ACUCTBHC marorcHa [4, 5.

IMuapomurryeckue GEpMEHTHI SBIAIOTCSA YACTBIO CIOKHOU CHCTEMbl MEXaHHU3Ma 3alIUTHOTO OTBETA
pacTeHUH Ha BO3ACHCTBHE MAaTOrcHOB. JlOKazaHO, YTO aKTHBHOCTh XHTHHA3 3HAYHTEIBPHO BO3PACTACT
[PpH B3aUMOJCHCTBUM pacTeHus ¢ naroreHoM [6]. Yuactue xurunas (EC 3.2.1.14) u B-1,3-rarokanas (EC
3.2.1.39) B 3aI0UTHOM OTBETEC MOATBEPXKAACTCA JAHHBIMH O TOM, YTO OYHINCHHBIC MpenapaTbl PacTH-
TENBHBIX XHTHHA3 CIOCOOHBI B COYCTAHMM ¢ AcHcTBHeM [-1,3-rimokaHa3 paspymiarbh H30THPOBAHHBIC
KJICTOYHBIC CTCHKH Ipuda U 3HAYUTEILHO HHTHOUPOBAT i1 VifFo POCT MaTOreHHbIX rpudos |7, §].

Hexoroprie wmzodopMer ruaponuTHyeckux (PEpPMEHTOB MOTYT HAKAIUTHBATHCS KOHCTUTYTHBHO,
OJHAKO, TIPH 3aPAKCHUU UX VPOBCHb BO3PACTACT B HECKOIBKO pa3 [9] U HHAYLUPYETCsl KOOPAUHUPOBAHO
[10] — 3TO CocTaBIACT BAXKHYIO YACTh 3AIMUTHOM PCAKIIUN PACTCHHUH, HAMPABICHHON HA YTHCTCHHUC POCTA
rpubOB.

XUTHHA3EL IIHPOKO PACHPOCTPAHCHBI CPEIOH YKHBBIX OPTaHW3MOB U OOHAPY)KHBAIOTCS B IpHOax,
OaxTepusix, pacTeHusX U kUBOTHBIX [11]. OHu aenarcs Ha ceMEHCTBA COTVIACHO KIACCHU(UKAIIMH 0 CXO-
JKECTH X aMHHOKHUCIOTHOH mocneaoBarenbroctTu |12]. XutuHoauTndeckue (hEPMEHTHI TAKKE ACIATCS
Mo Xapaxkrepy (QepMEHTATHBHOrO ACUCTBHS Ha cyOCTpaT. JHIOXUTHHA3B HACHTUULHMPYIOTCH Kak dep-
MEHTBI, KaTAIH3UPYIOLINE CIYYAHHOE PacINCIVICHHE BHYTPCHHUX TOYCK MOJTHMEPA XUTHHA. JK30XHUTH-
Ha3bl KATATU3HPYIOT MACCHBHOC BBIACICHUC AlCTHIXUTOOHO3B MM N-alleTHITIIOKO3aMUHA U3 HE BOC-
CTaHABIMBAIOLIMX KOHLOB XHTHHA M TakuM 00pa3oM OTHOCATCHA K Xutobwosuaazam U [-N-anetwi-
TIFOKO3aMHUHHMAA3aM COOTBETCTBEHHO [13, 14].

XUTHHA3E! JCMOHCTPUPYIOT Pa3IuyuHbe GYHKLIUH B PA3NHIHBIX opraHu3max. B Gakrepusx onu vae
BCETO BOBJICUCHBI B MPOLIECC OOMEHA BEILECTB, B TO BPEMS, KaK B APOACKAX M HEKOTOPHIX rpudax OHU
MPEUMYILIECCTBCHHO 3aJcHCTBOBaHBl B mpouecce Mopdorene3a. Y JKUBOTHBIX M PACTCHHH XUTHHA3BI
WTparoT OCHOBHYIO POJIb B 3all[UTE OpraHU3Ma OT aTaky nmaroreHa [13].

WNuaykums cunre3a PR-6enkos npu mHGUUUpPOBAaHUN BHPYcaMH, GAKTEPUSIMU U rpudaMu ABISCTCS
OJHHM W3 OCHOBHBIX MEXaHHM3MOB 3aI0UTHl PACTCHUH OT (UTONAaTOreHoB. B 3TOMH CBs3H, 0c000C BHH-
MaHHE YACISMIOT THAPOTUTHYCCKUM (depMeHTaM — XUTHHa3aM U B-1,3-rmokaHazaM, 3aliuTHas polb KO-
TOPBIX COCTABIET BAXKHYIO YacTh B ceMeiicTBax PR-6enkos [16].

Hcnonp3oBaHne COBPEMECHHBIX TCHHO-HHXCHEPHBIX METOAOB AN TOIYYCHUS OHO(YHTHIIUTHBIX
MpernapaToB Ha OCHOBE MHKPOBOJOPOCICH SIBISCTCS HOBBIM AaKTVAJIBHBIM HANPABICHHEM, HMCIOLINM
OONBIIYVIO MEPCICKTUBY HAPAAY C ITHPOKO HCMONB3YEMBIMH MHUKPOOHBIMH PEKOMOHHAHTHBIMH Iperia-
paramu. HeobxoammMocTe pa3paboTku cnocoOOB MOBBIICHHS YCTOMYHMBOCTH K MATOTCHAM HA OCHOBC
COBPEMEHHBIX MOJICKYIISIPHO-OHONOTHICCKUX M ONOXHUMHYECKHUX MOAXOJ0B — BBIABICHHS MOJICKY JIPHBIX
1 OMOXHUMHYCCKHX MEXaHU3MOB yuacTmsi PR-OenkoB B ¢GopMHpOBaHHH YCTOWYHBOCTH K NMATOTCHaM U
paspaboTKH HA UX OCHOBE GHONTOTMYCCKUX CPEACTB 3aIUTH OUCBHAHA H HCCOMHCHHA.

O0vekThl U MeToAbl HccaeaoBaHHsl. OOBCKTAMH HCCICAOBAHHA CIYKWIH TPAHCILTACTOMHBIC
IITAMMBI TIOTYUCHHBIC B PE3VJIBTATC MPOBCACHHOH paHee TPaHCHOPMALMH KICTOK OBYX WICHTHYHBIX
KIOHOB MuKposoaopociu Chlamydomonas reinhardtii TN 72 ¢ npUMEHEHNEM JBYX THIIOB TUIA3MHIHOTO
BekTopa pSRSapl — Hecywmero red St-gluB u St-chtA2 6buto nonayueHo § TpaHCcGOpMaHTOB — 4 CO BCTaB-
kot St-gluB u 4 co BcTaBrou St-chtA2.
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