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B o0030pe mpencraBieHbl JaHHBIE JUTEPATyphl 10 AHTUMHUKPOOHBIM  MeTaboIuTaM,
CHHTE3UpPyeMbIM MoJIoyHOKUCIBIMU OakTepusimMu (MKDB), koTopble M31aBHA HCHONB3YIOTCS IS
IPUTOTOBIICHUST MOJIOYHOKHCIBIX MPOIYKTOB. OOOOIICHBI CBENEHUS MO HU3KOMOJEKYISIPHBIM
AQHTUMHUKPOOHBIM BEIECTBAM, SIBJIAIONIMMCS OCHOBHBIMH HJIM MOOOYHBIMH IPOJYKTaMH
MOJIOYHOKHCIIOTO OpokeHusi. B OTIeNbHBIX I1aBax pacCMOTPEHO MHOT000pasue (pyHTULUIAHBIX
BemectB MKDB 1 GakTepHOIIMHOB B CBSI3M C MX NOTCHUUAJIBHBIM HCIOJIb30BAaHHEM B KaueCTBE
KOHCEPBAHTOB IMUIIEBHIX MPOAYKTOB. bosiee moapoOHO MaHa XapaKTePUCTUKA U KITACCHU(PUKAIHS
0aKTEepUOLIMHOB, MX CHUHTE3 M MEXaHU3M JICUCTBHS PAcCCMOTPEHBI Ha NpUMeEpe HH3MHA A,
otHocsmerocs Kk | kmaccy JlaHTHOMOTHKOB, CHHTE3Mpyemoro Oakrtepusimu Lactococcus lactis
subsp. lactis. Mexanusm aeiictBust OaktepuonnHoB |l kimacca paccMOTpeH Ha mpumepe
JaKTHIMHA. B 3aKi0OYeHMHM TPHUBENEHBl OCHOBHBIC  IEPCIIEKTUBHBIC  HAIMPABICHHS
UCIIOJIb30BaHUS aHTUMHUKPOOHBIX MeTabosinToB MKB B pOMBIIIIIIEHHOCTH U MEMIIMHE.

THE INVOLVEMENT OF Pseudomonas BACTERIA IN INDUCED SYSTEMIC
RESISTANCE IN PLANTS (REVIEW)
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This article reviews the most recent results of studies on the mechanism of induced systemic
resistance (ISR) elicited in plants by non-pathogenic bacteria of the genus Pseudomonas. Several
examples of Pseudomonas strains eliciting resistance against fungal phytopathogens in different
species of crop plants are presented. Literature data dealing with bacterial elicitors and the effect
of their interaction with plant receptors are quoted. Special focus is focused on the controversial
issue of the correlation between the synthesis of pathogenesis-related proteins (PRs) and ISR.



AHTUOKCHUJAHTHASA AKTUBHOCTDb OKCHITPOU3BOJHbBIX KYMAPHUHA
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Nzyuyena »¢hPexkTUBHOCT MHTUOUTOPOB (AHTHMOKCHJIAHTHAS AKTUBHOCTH) OKCHUIIPOM3BOJHBIX
KyMapuHa — OJCKYyJIETHHA, AUKyMapojia U (paKCeTHMHAa B ICEBIONEPOKCUAA3ZHONW cHCTEME
metremManboymMmuaE—H,0,—TteTpameTunoeH3uIuH npu 20°C B 3a0yhepeHHOM
duznonoruueckom pacrBope, pH 7.4, comepxkamem 6% au-metwndpopmamuaa u  0.25%
TUMeTWICYb(hokcuaa. DPPEeKTUBHOCTH HMHTHOMTOPOB KOJMYECTBEHHO OXapaKTepU30BaHA
KOHCTaHTamMu uHTuOupoBanus K; MKM ¥ BeTMUYMHON MHTHOMpPOBaHMS B MpOLEHTaX. Bennuunsl
K; paBubr 9.5, 15 u 26 MkM s 3CKyJleTHHA, TUKymMapoyia U (pakCeTHHA COOTBETCTBEHHO.
OckyiaeTuH U (pakceTHH MHTUOMPYIOT TceBaonepokcuaaznoe okuciaenue TMb 1o
OECKOHKYPEHTHOMY THIy, a JHMKyMapoil — IO cMmemaHHoMy. WHrubupymoias akTUBHOCTb
ackynetuHa npu okuciaeHun TMDB B nepokcupazHoi cucteMe xapakrepusyerca npu pH 6.4
BenmunHON Kj paBHod 1.15 MM, a WHruOMpoBaHWE HOCUT KOHKYPEHTHBIH XapakTep.
OcKyneTuH — caMblii 3()()EeKTUBHBIA aHTHOKCUIAHT PACTUTEIHLHOTO MPOUCXOKICHHUS M3 BCEX
paHee UcCIeI0BaHHBIX B OMOXMMHUYECKHUX MOJIEJIbHBIX CUCTEMAX.

E. coli PROPIONYL-CoA SYNTHETASE IS REGULATED in vitro BY AN
INTRAMOLECULAR DISULFIDE BOND
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The E. coli propionyl-CoA synthetase (PCS) was cloned, expressed, purified, and analyzed.
Kinetic analyses suggested that the enzyme preferred propionate as substrate but would also use
acetate. The purified, stored protein had relatively low activity but was activated up to about 10-
fold by incubation with dithiothreitol (DTT). The enzyme activation by DTT was reversed by
diamide. This suggests that the protein contains a regulatory disulfide bond and that the
reduction to two sulfhydryl groups activates PCS while the oxidation to a disulfide leads to its
inactivation. This idea was tested by sequential mutagenesis of the 9 Cys in the protein to Ala. It
was revealed that the C128A and C315A mutants had wildtype enzyme activity but were no
longer activated by DTT or inhibited by diamide. The data obtained indicate that two Cys
residues could be involved in redox-regulated system through formation of an intramolecular
disulfide bridge in PCS.
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Uccnenosan cocrap sk3ononuMepHbix komiuiekcoB (JIIK), cuHTE3upyeMbIX MOHOKYJIBTYpaMH
Desulfovibrio sp. 10, Bacillus subtilis 36, Pseudomonas aeruginosa 27 u MHKpOOHBIMH
accolManusMH, NPUHUMAKOLMMU YYacTUE€ B KOPPO3UM METAJUIMYECKUX IMOBEPXHOCTEH.
Metonom razoxuakoctHor xpomartorpaduu (I'2KX) mpoBeneH aHaliM3 MOHOCAXapHIHOTO
COCTaBa YIJIEBOAHBIX KOMIIOHEHTOB M >KMPHOKHCIOTHOrO cocrtaBa aunuaHod uactu OIIK.
YCTaHOBIIEHO, YTO B YCJIOBUSX OHMOIUICHKH OAaKTEpUU CHUHTE3UPOBAIH IOJIMMEPBI, B KOTOPHIX
npeobiiagana riaoKo3a, a MPU POCTe B CYCIIEH3MHU OTMEUYEHO BBICOKOE COAEpKaHHe pamMHO3bl. B
cocrae DIIK B. subtilis 36, P. aeruginosa 27 BbIIBICHBI T'€KCYPOHOBBIC KHCIOTHI H
rekco3amMuHbl.  OOHapy>KeHbl ~ KaueCTBEHHBIE  OTJIMYUS  JKUPHOKHUCIOTHOTO  COCTaBa
HK30I10JINMEPOB B OMOIUIEHKE U B OakTepuanbHOU cycneH3uu. [lokasaHo, 4To nmpu mepexoie K
OuoreHoyHo (GopMme pocTa, CTENEeHb HEHACBHIIIEHHOCTH >KUPHBIX KHUCIOT B IK30IMOJIMMEpax
aCCOIIMAaTUBHBIX KYJIBTYp Bo3pocia. [lomydenHslie pe3yabTaTbl MOTYT OBITh MCITOJIB30BAHBI IS
pa3paboTKu METOJ0B OOPHOBI ¢ MUKPOOHON KOPPO3UEH METAJUTMUECKUX MTOBEPXHOCTEH.

POJIb CYIEPOKCUJTHOT'O AHUOH-PAITUKAJIA B BAKTEPUAJILHOI
KOPPO3UHN METAJUIOB
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VYcraHoBneHa crnocoOHOCTh 7 MITaMMOB OaKTepuil y4acTBOBaTh B KOPPO3ZMOHHOM MOBPEXKIAECHUN
AJIFIOMHMHUs, €TI0 CIIZIaBOB, 4 TAKXKC IIMHKA. Haunbonee akTUBHBEIMU 110 OTHOIIEHHIO K HN3y4aCMbIM
Mmetayuiam Owblk OakTepuu Proteus vulgaris 1212 u Pseudomonas aeruginosa 969. Iloka3ana
POJib  CYIICPOKCUAHOTO AHUOH-paJiluKajia B HWHUIHUUPOBAHUU KOPPO3HMOHHOTO PA3PYLICHUS
AJIFOMHUHUA U ITMHKA, a TaKXKE 3K30MeTad0IINTOB 6aKTepHﬁ — OpPraHU4Y€CKUX KHUCJIOT B Pa3BUTHUU
9TOrO Iponecca.
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BJIUAHUE JIETYUUX METABOJINTOB ITPOPACTAIOLIUX CEMSH
HA PASMHOKEHUE BAKTEPHM Listeria monocytogenes
M Yersinia pseudotuberculosis
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I/I3yqua OHOJIOTHYECKasT aKTUBHOCTH JICTYy4YHnX MeTa0O0IUTOB ImpopacTaromux CEMIH KallyCThI
(Brassica oleacia), mopkosu (Daukus carota), canara (Lactuca sativa), kykypyssl (Zea mays L.)
B ortHomeHun Listeria monocytogenes u Yersinia pseudotuberculosis, sBasromumxcs s
IIOCIICIHUX Q)aKTOpaMI/I nepcaadu. HOKa3aHO, 4To JICTYy4UueC MeTa0O0IUTEI IIpopacTarommx CEMsH
MOT'YT 6BITB JJI1 OTHUX 6aKTepI/Iﬁ CAVMHCTBCHHBIM MCTOYHHUKOM YIJICPOJAa U DHCPIUH. OCHOBHBIM
BCIICCTBOM, BJIMAKOIINUM HaA UX POCT U PASMHOKCHUC, ABJIACTCA MCTAHOJI.

CUHTE3 AYKCHUHA BBICIIUM I'PUBOM Lentinus edodes (Berk.) Sing B
IMPUCYTCTBUU HU3KUX KOHIIEHTPAIIUH COEI[I/IHEHI/Iﬁ
I'PYIIIbBI HHAOJIA
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HccnenoBano oOpa3oBaHHE ayKCHMHA B TIIyOMHHOW KyNbType KCHJIOTPO(QHOro OazuauoMHUIIETa
Lentinus edodes (Berk.) Sing [Lentinula edodes (Berk.) Pegler] (mmurake). BisiBieHs
OMOJIOTHYECKH AKTUBHBIE BELIECTBA HHJOJBHOW HPUPOABI, ">PQPEeKT Manbix 103" KOTOPBIX
3aKJIF0YAETCsl HE TOJBKO B CTUMYJIMPOBAHUH POCTa MUIETHS (MHIOIHI-3-YKCYCHAsI KHCIIOTa, 2 X
10—2 x 10 r/1), HO ¥ B WHIYIMPOBAHWM TPUNTODAH-HE3ABHCHMOrO MYTH OHOCHHTE3a
ayKCHHA. YKa3aHHBIN MyTh pealn3yeTcsl B MPUCYTCTBUH 3K30r€HHOro nHaoxna (1 x 10°—1x 107
* ©/m), a TakKe NpPH HHAYLMMPOBAHHH OHOCHHTE3a HHIOMMI-3-YKCYCHON KHCTOTH ee
Mukponobaskamu (1 x 10°—1x 10°® /1), 1 COMpPOBOXKJaeTcsi 00pa3oBaHUEM aHTPAHUIIOBOM
KACIOTHl (10 1.5 wmr/m). BblsiBIeHa HMHAYKUMS Te€HEPATHMBHOM CTaJuu DPa3BUTHs IIHUTAKe
WHJAOJbHBIM TMPOU3BOAHBIM. YCTAaHOBJEHO, YTO CpPEOd W3YYEHHBIX COEJUHEHHH TOJIBKO
MHJIONAIETAMH/] B KOHLEHTparmy mopsiaka x10™ r/m B kynerypamsroit xuakocts L. edodes
OKa3bIBAaeT SPKO BBIPAKEHHOE CTUMYJUpYIOLIEE BIHUSHHE Ha (OPMUPOBAHUE KOPUUHEBOMU
MULENHATIBHON MIJIEHKH LINUTAKE.



INDUCTION, PURIFICATION AND MOLECULAR CHARACTERIZATION OF
SULFHYDRYL OXIDASE FROM AN EGYPTIAN ISOLATES OF Aspergillus niger
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The conditions for the sulfhydryl oxidase (SOX) production and activity from an Egyptian
isolate of Aspergillus niger were optimized. Purification and determination of the Kinetic
properties (Kn and Vmax) of the purified enzyme have been done. The possibility for the SOX
induction using L-Cys (as a natural substrate) was studied to determine whether SOX could be
produced as an inducible enzyme in addition to being a constitutive one (i.e. whether induction
leads to increase SOX production and activity or not). The optimum temperature and pH for its
activity were found to be 60°C and 5.5, respectively. The activity of the induced intracellular
SOX, was measured according to Ellman’'s method using the standard GSH oxidation where it
reached 94% while that of non-induced one reached only 27.6%. This wide difference in activity
between the induced and non-induced SOX indicates the successful L-Cys-induction of the SOX
production (i.e. SOX from A niger AUMC 4947 is an inducible enzyme). Molecular
characterization of the pure SOX revealed that it is constituted of two 50-55 KDa subunits. Ky,
and Vmax were found to be 6.0 mM and 100 pM/min/mg respectively.

a-L-RHAMNOSIDASE FROM Aspergillus clavato-nanicus MTCC-9611 ACTIVE AT
ALKALINE pH
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An a-L-rhamnosidase secreting fungal strain has been isolated and identified as, Aspergillus
clavato-nanicus MTCC-9611. The enzyme was purified to homogeneity from the culture filtrate
of the fungus using concentration by ultrafiltration membrane and ion-exchange chromatography
on CM-cellulose. The native PAGE analysis confirmed the homogeneity of the purified enzyme.
The SDS-PAGE analysis of the purified enzyme revealed a single protein band corresponding to
the molecular weight 82 kDa. The a-L-rhamnosidase activity of Aspergillus clavato-nanicus
MTCC-9611 had optimum at pH 10.0 and 50°C. The K, values of the enzyme were 0.65 mM
and 0.95 mM using p-nitrophenyl a-L-rhamnopyranoside and naringin as a substrates
respectively. The enzyme transforms naringin to prunin at pH 10.0 and further hydrolysis of
prunin to naringenin does not occur under these reaction conditions that makes a-L-rhamnosidase
activity of Aspergillus clavato-nanicus MTCC-9611 promising enzyme to get prunin for
pharmaceutical purposes.



BUOCHUHTE3 ®YMUXHUHA30OJUHOB I'PUBOM Penicillium thymicola
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buocunte3 pymuxunazonutos F u G (©X), PC-2 u nurmentor rpudom P. thymicola BKM FW-
869 HampsMyl0 3aBHCHUT OT KOJMYECTBa yriepoiHoro cyocrparta (MaHHHT) B cpene. [Ipu Bcex
U3YYEHHBIX KOHIICHTpAMAX MAaHHUTA TMpeodiiafana MPOAYKLIUS MUTMEHTOB. Y CIOBHEM
nperuMyiecTBeHHoro Ouocuateza ®X rpubom P. thymicola sBiusercs nuMuUTHpOBaHHE
UCTOYHUKOM yriepoaa (mannutoMm) U npucyrctBue NaCl B cpene KyabTHBHpOBaHHs rpuoda.
NaCl oxaspiBacT peryasTopHOE BIWsSHHE Ha OOpa30BaHHWE BTOPUYHBIX METaOOJMTOB,
yBenuuuBas O6uocuHre3 ®X U cHmKasg 00pa3oBaHUE MUTMEHTOB. MaKCHUMalbHbBIE MOKa3aTelH
ouocunte3a ®X W moJaBICHHE MPOAYKIMH IMUTMEHTOB JOCTUTHYTHl HpPHU KOHIEHTpPALUU
manuauTa B cpene 20 r/im u 2.5% NaCl.

XHTHH-FJIIOKAHOBBII?'[’KOMHJIEKC B KNIETOYHbBIX CTEHKAX
JIMITAUHMUKA Peltigera aphthosa
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HccnenoBany KIIETOYHBIE CTEHKM W XUTHH-TJIFOKAHOBBIE KOMIUJIEKCHI, W30JMPOBAHHBIE U3
pa3HOBO3pacTHBIX wacTed Tautoma Jumraiiauka Peltigera  aphthosa. C  Bospactom
yBEJIMYUBATach MaccoBasl JOJS KJIETOYHON CTEHKH M XHUTHH-TJIFOKAHOBBIX KOMIIJIEKCOB, HO
YMEHBIIAIOCh COJEPKaHME a30Ta B ITHX CTPyKTypax. Hambombleit MaccoBoi mojied XUTHH-
TJIFOKAHOBOTO KOMIUIEKCAa OT CyXOMl Macchl TajiomMa XapakTepu3oBajach Oa3anbHas 30Ha
TaJUIOMa, arKajibHas — HauOOJBIIEH MacCOBOM /0Jel xuTuHa B komIuiekce. [lokazano, 4to y
P. aphthosa crenensp neaneTHIMpOBaHHWS XUTHHA B KOMILUICKCE B 3aBHCHMOCTH OT BO3pacTa
cocraBnsiia 33 u 54% B anukaiabHOW M 0Oa3albHOM 30HaX cOOTBETCTBEHHO. [IpennoxkeHHas
METOIMKa ()YHKIIMOHATFHOTO aHAIN3a XUTHH-TIIOKAHOBBIX KOMILUIEKCOB Ha MPUCYTCTBUE B HHUX
CBOOOJHBIX  aMHMHOTPYNI  MOXET ObITh TNpPUMEHEHa TMpU  HUCCIEJOBAHUM  JIPYTHX
JTUXEHU3UPOBAHHBIX TPUOOB.
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UccnenoBaiimn 3¢ (HeKTHBHOCTS (EPMEHTATUBHOTO THIPOJU3a MOJUCAXAPUIOB JPEBECHUHBI,
W3MEJIBYCHHONW 110 oOpa3zoBanms yabTpaaucnepcHbix dvactuiy (YAY). VYcra"oBieHo, dYTO
conmepxkanue penynupyronmx CaxapoB (PC) B HW3MeNbueHHOM CHIPhE M BBIXOJ HUX TIPHU
(bepMEHTaTUBHOM THJIPOJIM3E MOIMCAXapUA0B 3aBUCUT OT pazMepa Y/U. Meronamu na3epHoi
uHTEep(HEPEHIIMOHHON MUKPOCKOIIUU U JUHAMUYECKOTO PACCESHUS BBISBIICHO, YTO YBEIIMYCHUE
BpeMeHH u3Menb4YeHus cyocTpatoB oT 20 10 40 MUH IPUBOJIUIIO K MOSBICHHUIO B CPEJie YaCTHI]
or 2 no 200 um. B depmentaruBabIX Tuaposm3arax YU HaOIIOAANOCH HAKOILICHUE B
OCHOBHOM TJIFOKO3bl M TallakTo3bl. HTEHCHBHOCTh W3MeNbYEHHS (CKOPOCTh BpalleHUs
MEJBHHIIBI) W BpPEMs CYIIECTBEHHO BIMSJIM Ha TOJHOTY (EPMEHTATUBHOTO THIPOJIH3a
JPEBECHUHBI.



