REDISCOVERING CYANOBACTERIA AS VALUABLE SOURCES OF
BIOACTIVE COMPOUNDS
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Cyanobacteria are a simple, but primitive and diverse group of microorganisms, with characteristics in common to
both bacteria and algae. Their success as a group in a wide range of habitats has been attributed to their unique
physiological characters and high adaptive ability under a wide range of environmental conditions. The potential of
cyanobacteria as a source of a variety of compounds such as polysaccharides, lipids, proteins, vitamins, sterols,
enzymes, pharmaceuticals and other fine chemicals is well recognized, and their demand is now on an increasing
trend. This compilation reviews the salient advances in the discovery of bioactive compounds from cyanobacteria and
their significance in agriculture and industry.
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UzyyeHo BimsHHME JEIWTHHA, MIHPOKO HCIONB3YEMOTO B KaueCTBE MUIIEBOW M00aBKH, Ha 3()(HEKTHBHOCTH
WHTUOUPYIOIIETO JCUCTBHSA MPUPOJHBIX AHTHOKCHIAHTOB (KBEPIETUH, IUTHIPOKBEPICTUH, O-TOKOdepon) B
3aBUCUMOCTHU OT CKOpPOCTU TCHCPUPOBAHUS CBO6OIIHI)IX paaukKajioB B MOJCJIIBHBIX PCAKIHUAX OKHCICHUA.
YcTaHOBNIEHO, YTO TPH WHULIHUHPOBAHHOM M aBTOOKHCICHHH METHJIONEAara JICHUTHH YMCHBINAT aHTHOKCHIAHTHYIO
3(pPEKTUBHOCTh (HITABOHOWIOB, BEIMYHHA J(PQPeKTa yBETUMYHBATACh C POCTOM KOHIECHTPAIMU JeIUTHHA. B
AHAJIOTMYHBIX YCIOBUSAX MPU MHTMOMPOBAHUN OKUCICHUS CMECAMH 0-TOKOo(eposa U JICIUTHHA TOCICAHUM 1100 He
BN Ha AHTHOKCHIAHTHYIO J(QQEKTHBHOCTh TOKO(epona (IIUTHUBHOCTh), JIMOO TPHUBOIWI K YBEITUYCHUIO
3¢ ($eKTUBHOCTH HHTUOUPOBAHUS (CHHEPTH3M).

KIIOHUPOBAHUME U MOJIEKYJ/IAPHAS OPITAHU3AIIUSA 'EHA
MOJIUTNAPOKCHUAJTKAHOAT-CUHTAS3BI (phaC) Ralstonia eutropha B5786
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KnonupoBan u oxapaxrepu3oBaH reH noiuruapokcuankanoar (IIIA)-cuntasel kimacca 1 (phaC) OGaxrepwmii
Ralstonia eutropha B5786, XapaKTepH3YIOUIMXCS PEAKOH CIOCOOHOCTHIO CHHTE3UPOBaTh Ha MOHOYIJIEPOIHOM
cyoctpare MHOrokoMmroHeHTHbie II[A, comepikaliude KOPOTKO- M CpelnHelernodeyHble MoHoMepbl. [IpoBeneHo



COTIOCTABIICHHE MOJEKYISIpHOH cTpykTypsl II[A-cuHTa3 ¢ cyOCTpaTHOH CHEIU(PUIHOCTHIO U CIIOCOOHOCTEHIO
mTaMMOB akkymyiauposath 1A Toit unu uHoii cTpykTypbl. [omonorus I1I'A-cuHTa3bl UCCIIEIOBAHHOTO IITaMMa R.
eutropha B5786 u depmenta OnuskopoiacTBeHHOro mramma R. eutropha H16, cnocobHoro Brmrouats B [ITA
CPEIHELEeNOYeYHbII MOHOMEpP THIPOKCHUIEKCaHOAT TOJBKO NPH HAJMYUMU B cpelle TekcaHoaTa B KauecTBE KO-
cyoctpara, cocraBuwia 99%. ConocraBienue cTpykrypel II[A-cuHtassl mramma B5786 ¢ cuHTazamu
MUKPOOPTaHU3MOB, CHHTE3UPYIOIIUX KOPOTKO- U cpeanenenodyeynsie [1I'A, mokazanao ypoBeHb TOMOJIOTHH OT 26 110
41%: romonorusi ¢ cuHTa3zol Rhodospirillum rubrum — 41%; Ectothiorhodospira shaposhnikovii — 26%,
Aeromonas punctata — 40%, Thiococcus pfennigii — 28%, Rhodococcus ruber — 38% u ¢ cuntazamu PhaCl u
PhaC2 Pseudomonas sp. 61-3 — 34 1 37% cOOTBETCTBEHHO. DTO MO3BOJISICT CUUTATH, YTO OTCYTCTBYET MpPsIMasi CBSI3b
MEXIy MOJEKyIsapHOi opranu3anueii II[A-cuHTa3 W WX (YHKIMOHAIHHBIMH OCOOCHHOCTSMH, & WMEHHO
crocoOHOCTRIO cuHTe3upoBarh [1I'A Toi nim MHOU CTPYKTYPHI.

FUNCTION ANALYSIS OF ANEW TYPE I PKS-SAT DOMAIN BY SAT-EAT
DOMAIN REPLACEMENT
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The function of a new starter unit acyltransferase (SAT) domain SAT-EF080951 (GenBank accession number)
encoded in a new type I polyketide synthase (PKS) gene cluster EF568935 (GenBank accession number) isolated for
this study was analyzed by domain replacement with an extender unit AT (EAT) domain of avermectin PKS. It was
shown that the SAT-EF080951 incorporated malonyl-CoA specifically in vivo, which contradicted the specificity that
we had previously determined by substrate binding test in vitro. The result of this study indicates that type I PKS-SAT
can alter its specificity in vivo and functions well in extender units and proved the feasibility of the SAT-EAT domain
replacement in type I PKS. We propose that SAT-EAT replacement strategy could be a novel route for increasing the
diversity of new polyketides combinatorially biosynthesized. The new type I PKS-SAT-EF080951 studied herein may
be further employed for related studies on enzymology or combinatorial biosynthesis of polyketides.

FEHETUYECKHA KOAUPYEMAS FRET-IIAPA HA OCHOBE
TEPBUUCBA3BIBAIOIIEI'O IEIITUJIA 1 KPACHOI'O
OJIYOPECHEHTHOTI O BEJIKA
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Paspaborana renernyecku kommpyemas FRET-mapa Ha ocHOBe TepOMHCBS3BIBAIONIETO TENTHAA W KPacHOTO
(dryopecuentHoro Oenka DsRed2. Jlns u3ydeHus WHAYKTHBHO-PE30HAHCHOTO TiepeHoca sHepruu BHyTpy FRET-mapbt
MOJy4YeHa TEHHO-WH)KCHEPHAsh KOHCTPYKIHUS, COAEpKamias B €AWHOH paMKe CUUTHIBAHUS MOCICIOBATEILHOCTH,
KOJUPYIOIIHe TePOUHCBA3BIBAIONIN MTENTHT U KpacHbIN (uryopectieHTHBIN Oemok DsRed2. M3ydena skcnipeccust SToi
KOHCTpyKuuu B mramme E. coli BL21 (DE3) m onTUMH3HpOBaHBI YCIOBHSI CHHTE3a, BBIICICHUS M OYHCTKH
pexoMOuHaHTHOTO Oenka. MeToooM JHMHAMHUYECKOTO CBETOPACCESIHHs ONpENeNeH THIPOAUHAMHYECKUHA paauyc
rudpugHoro Oenka. MetogamMu (OCOpPECHEHTHOH CHEKTPOCKOIMH TOATBEPKACH IEPEHOC HHEPTrHH MEXIy
CEHCHOWIM3UPOBAHHBIM TepOMEM U KpacHBIM ¢uryopeciieHTHBIM OenkoM DsRed2. ITomyuennyto FRET-mapy moxHO
HCTIONIF30BaTh KaK JJIsl UCCICIOBAHUH in Vitro, Tak M B KAYECTBE PEMOPTEPa B KUBBIX KIETKAX.



AHTUMHMKPOBHBIE CBOVCTBA ®EHOJIBHBIX JINTIAIOB
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Iloxazana cBs3p AHTUMUKPOOHOH 3((EKTMBHOCTH  (PEHOIBHBIX JMIKAOB € HX T'HAPO(POOHOCTHIO
(pacTBOPUMOCTBIO) W THIAPOGOOHOCTHIO TOBEPXHOCTHBIX CTPYKTYp KJIETOK MHKPOOpPTraHu3MoB. HawOombieit
s dexTuBHOCTRIO TIPOTUB  Staphylococcus aureus, ¢ THIAPOPHILHON KJIETOUYHON CTEHKOW, 00namana cMmech
aMmpuuIbHEIX IU(OKCU(EHMN)-QeHII-MeTaHoB, AeHCTByomas Oakrepuocrarnuecku npu 15 wr/m. IIpoTtus
Mycobacterium smegmatis, ¢ TuapoPoOOHON KIETOUYHOW CTEHKOH, ObUT Ooyiee ApdeKTHBeH TUAPOPOOHBIH 2,4-
muankunokcuoenson 70 mr/a. Texcunpesopuu (I'P) ocranaBmuBan pa3BUTHE TPaMITOJIOKUTEIBHBIX OAKTEpUil IPH
KoHLeHTpauusax 20—50 mr/a, rpamoTpuuarenbHbIX Oaktepuil — npu 65 mr/m, M. smegmatis — npu 70 mr/iu,
JIpoxoku U rpuObl — 1ipu 300 mr/im. ['P mpenoTepamnian npopactanue OalMUIAPHBIX CTIIOP NMPU KOHIEHTPANUIX 25—
100 mr/n. UccnenoBana 3aBUCUMOCTD aHTHOAKTEPHATIBHOTO NEHCTBHSI H30MEPOB U TOMOJIOTOB ANKHIPE30PIIHHOB, OT
UX CTPYKTYPBI — YHUCIIA, PACTIONIOKCHHUS U JITTHHBI ATKWIBHBIX 3aMECTHTEIICH.

METHUJIOBBIA D®UP CTEAPUHOBOM KUCJIOTHI - HOBBIN
BHEKJIETOUYHBINM METABOJIUT OBJIUTATHOM METHWJIOTPO®HOM
BAKTEPHHU Methylophilus quaylei
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B KynbeTypanbHO# )HUAKOCTH U B COCTABE KIETOUHBIX JIHUITHI0B OONMUTraTHON MeTHIIOTPpOdHON GakTeprn
Methylophilus quaylei B ONTUMAINBHBIX AJISI POCTA YCIOBUSIX U YCIOBUSIX OCMOTHUYECKOTO CTpecca 00HaAPYKEHBI
METUIIOBBIE 3(HUPHI )KUPHBIX KUCIIOT, CBOOOTHBIEC KHUPHBIE KUCIIOTHI, YIIIEBOZOPObl. OCHOBHOI BHEKJIETOUHBII
ruapopoOHbIiE MeTabonuT — MetuicTeapar. CBoboaHbIe xupHbIe KUCnoTsl C, —C o 1 UX METUIIOBbIE YU,

J00aBJICHHBIC 3K30TCHHO, CTUMYJIUPOBAIN POCT, MPOAYKIIMIO IK30TIOJIMCaXapyu/a U BEKUBaeMoCTh Methylophilus
quaylei B yCIOBHAX OCMOTHYECKOTO M OKUCIUTEILHOTO CTPECCOB, BHITIONHSISA (GYHKIUH (HaKTOPOB POCTa U
ananToreHoB. I10 cioCOOHOCTH CTUMYTUPOBATH POCT OakTepuii ruapodobHbEIe NobaBKK pacnoiaramick B psany Ci§:1

> C18:0 > C16:0 > MeTHnonear > MeTuicTeapar > 6e3 106aBok > C14:0 > C12:0. O6cyxnaercst MeXxaHH3M
HPOTEKTOPHOTO JEHCTBUS KUPHBIX KHCIIOT ¥ MX METHIIOBBIX d(UPOB.

BUOCHHTE3 BUOITPOTEKTOPA SKTOUHA ADPOBHBIMH
METUJIOTPO®HBIMU BAKTEPUAMU U3 METAHOJIA
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Brnepsrie mokazaHo, uto HeWTpoduiIbHbIE MeTHI00aKTepuu Methylophaga thalassica n M. marina uMerot 0osee
BBICOKHE CKOPOCTH POCTa M YPOBHH HAKOIUICHHsS JKTOMHA MO CPAaBHEHHIO C rajoaikano()UIbHbIMH BHIaMHU M.
alcalica, M. natronica, a Taxxe MeTanoTpopamu Methylomicrobium alcaliphilum w M. kenyense. ONTUMU3NPOBAHBI
YCJIOBHS KYJIBTUBHPOBaHUS M. thalassica Ha cpene ¢ MeTaHOJIOM. JJOCTHIHYTHI MOKa3aTelH Iponecca: abCoNI0THO
cyxas buomacca — 60 r/i ¢ comepkanueM s3kronHa 15—19% (9—11 r/m). Pa3paborana cxema 3KCTPaKI[HOHHOTO
BBIJICTICHHS M OYUCTKU SKTOMHA U3 OMOMACCHI, TO3BOJISIFOLIAS TTOIYYaTh MPEnapaThl Pa3HON CTEMEHN YHCTOTHL.



MMPOTEKTOPHOE U PEAKTUBUPYIONIEE JEHCTBHUE BEJKOBOI'O
IK30METABOJIMTA HA KIIETKH APOXKEU, THAKTUBUPOBAHHBIE
YIABTPA®UOJIETOBBIM U3JTYYEHUEM
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YcTaHOoBIICHO, UTO MITaMMBI Saccharomyces cerevisiae, Kluyveromyces lactis v Candida utilis 00pa3yrorT OenKoBbIe
AK30META0O0UTEI, TPOSBISIIONINE MMPOTEKTOPHOE M peakTHBUpYIOIIee aeiicTBie Ha oOmydeHHble YO KieTkn
Ipoxokeid. 3amuTHBIA  dQQekT mnpensaputesibHo ob6aydeHHoro Y@  ("akTHBHpOBaHHOTO") OENKOBOTO
9K30MeTaboInTa BCEX IITAMMOB YBEIMYMBAICS B 2—3 paza, a €ro peakTUBHPYIOIAs aKTMBHOCTh MPH 3TOM HE
m3MeHs1achk. Knerku npoxoxeit Yarrowia lipolytica, BeifieneHHbIE U3 apealloB C BBICOKOW CYTOYHOW paaualyei, u
Endomyces magnusii — oOnUraTtHple MapasuTbl T'PHOOB, OTIMYAIUCH HAHOOJee BBHICOKOW YCTOWYMBOCTBIO K
JedictBuio Y D-u3IyueHHs, M0 CPaBHEHHIO C JPYTUMH HMCCIEJOBAaHHBIMU INTAMMaMH, HO HE OOpa3OBbIBAJIM
9K30MeTa0OJIMTOB C AHTHCTPECCOBOM aKTUBHOCTHIO. PeaktuBupyromuii ¢dakrop (PD) Luteococcus casei
MPOSIBIBUT TIEPEKPECTHOE 3alIUTHOC M PEAKTHBHPYIOMIEe NEHCTBHEC B OTHOIICHHH OONMydeHHBIX Y® Kierok S.
cerevisiae, K. lactis n C. utilis v He ObUT aKTUBEH B OTHOIICHWH Y. lipolytica u E. magnusii. C MCTIONb30BaHUEM
KIWUIEPHOTO ¥ HEKWIIEPHOTO IMTaMMa S. cerevisiae TIOKa3aHO, YTO aKKyMYJISIHS MENTHIHOTO SK30METa00INTa

HE CBA3aHa C TOKCI/IH006p3.30BaHI/I€M.

JIUHAMMUKA COIAEP KAHUA HEOPTAHUYECKUX MNOJIUPOCPATOB
IIPU CUHTE3E LIE®PAJTTOCIIOPHUHA C Y Acremonium chrysogenum
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Nzydeno conepkaHue maTH (pakinuidi OoraTbIx 3Hepruedl Heopranmdeckux nonudocdaror (moauP), ATO u

aktuBHOCT, HT-AT®a3sl m1asMaTHueckoil MeMOpaHbl y HH3KOAKTHBHOTrO mposyienTa nedanocnopusa C (uepC)
Acremonium chrysogenum ATCC 11550 W CelleKIMOHMPOBAHHOTO BBICOKOAKTHBHOTO IITaMMa 26/8 mpu
BBIpAlIMBaHWU Trpuda Ha TIIOKO3€ M KOMIUIEKCHOW cpefie, oOecreurBarolleii aKTUBHBIM CHUHTE3 aHTHOMOTHKA.
IToxazaHo, 4TO Ha KOMIUIEKCHOH cpefie mramm 26/8 obpa3syet B 26 pa3 6onsbiue 11edpC, uem mramm ATCC 11550. IIpu
9TOM TMPOHCXOAMIO pe3Koe MaaeHue comepkaHus B KiIeTkax AT® u BBICOKOMONEKYIAPHBIX (pakiuid moiauP2,
nonuP3 u monuP5 ¢ onHOBpeMEHHBIM BO3pAaCTaHHWEM HHM3KOMOJIEKYISpHOH (pakuuu momuPl. Ot naHHBIE

CBHUJICTENIBCTBYIOT 00 y4acTUH MONMHP Kak WCTOYHUKOB SHEpruM, B cuHTe3e ned®C. AKTHUBHOCTH HT-AT®assr mMaio
W3MEHSIACh KaK MPU HU3KOH, Tak W BBICOKOW mpomykiuu nedC. DTo MOATBEpKIACT MPEANOoIoKeHHe, 4To y A.
chrysogenum Hapsny ¢ cefT, mpucyTCTBYIOT U ApYyTHE, albTePHATHUBHBIE, TPAHCTIOPTEPHl aHTHOMOTHKA. [lomy4yeHHbIe
JIaHHBIC MOT'YT OBITh UCIIOJIb30BaHbI TP ONTHUMH3AIHH Mpoliecca OnocuHTe3a 1nedanocnopuia C B MPOMBIIIICHHBIX
Macitadax.



CHARACTERIZATION OF HYDROCORTISONE BIOCONVERSION AND
16S RNA GENE IN Synechococcus nidulans CULTURES
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A unicellular cyanobacterium, Synechococcus nidulans (Pringsheim) Komarek, was isolated from paddyfields and
applied in the biotransformation experiment of hydrocortisone (1). This strain has not been previously tested for
steroid bioconversion. Fermentation was carried out in BG-11 medium supplemented with 0.05% substrate at 25°C
for 14 days of incubation. The obtained products were chromatographically purified followed by their
characterization using spectroscopic methods. 11, 17B-dihydroxyandrost-4-en-3-one (2), 11B-hydroxyandrost-4-en-
3,17-dione (3), and androst-4-ene-3,17-dione (4) were the main bioproducts in the hydrocortisone bioconversion. The
observed bioreaction characteristics were the side chain degradation of the substrate to prepare compounds (2) and
(3) following the 11B-dehydroxylation for accumulation of the compound (4). Time course study showed the
accumulation of the product (2) from the second day of the fermentation and compounds (3) and (4) from the third
day. All the metabolites reached their maximum concentration in seven days. Cyanobacterial 16S rRNA gene was
also amplified by PCR. Sequences were amplified using the universal prokaryotic primers which amplify a ~400-bp
region of the 16S rRNA gene. PCR products were sequenced to confirm their authenticity as 16S rRNA gene of
cyanobacteria. The result of PCR blasted with other sequenced cyanobacteria in NCBI showed 99% identity to the
16S small subunit rRNA of seven Synechococcus species.

BUOKOHBEPCUS C - U C, -CTEPOUJI0OB POJUTEJIBCKUM U
MYTAHTHBIMU IIITAMMAMM Curvularia lunata
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Nzydena permo- u crepeocnennUIHOCTh THAPOKCHIUPOBAHHUSA 3-KETO-4-€H-CTEPOUIIOB aHIPOCTAHOBOTO H
MperHaHoBoro psna kynsrypoir Curvularia lunata BKM F-644. TIponykTel TpaHchopMaIy BbIICISIN KOJTOHOYHON

xpomatorpadueil W umaeHTHQUIMpoBamn MeTomamMu BIXX, macc-cnextpomerpum u H SIMP-cnekrpockonuy.
Ilokazano, uto Clg—CTCPOI/I,Z[LI (anmpocTt-4-en-3,17-nuon, anapocra-1,4-nuen-3,17-quon, anapoct-4-en-9a-omn-3,17-
IIFIOH) TIPEUMYIIECTBCHHO ITOJBEPTaIOTCS THIPOKCHIMPOBAHUIO B IOJNOKEHHM 140; Cpeny MHHOPHBIX INPOXYKTOB
BBIBIIEHBI  60-, 6fB-, 7o-ruapokcunponssonnbie. Ilpu  Tpanchopmaumn  C, -CTEPOUIHBIX COCAMHEHUH —

KOPTEKCOJIOHA W €T0 alleTHIMPOBAHHBIX TPOM3BOAHBIX YCTAHOBICHO, YTO BBEICHHE AIETHIHLHOTO 3aMECTHTENS B
MoJIOKeHWE 17 CTePOMIHOTO sapa MOJIEKYIBI KOPTEKCONIOHA CIIOCOOCTBYET CEJCKTHBHOMY oOpasoBaHmio 11[3-
TUIPOKCUTIPOM3BOJHBIX. Pa3paboTaHbl OpUTHHAIBHBIE METOJBI MOMYYEeHHUS MPOTOILUIACTOB, MyTareHe3a U CEeNeKIINU
ITAMMOB TPUOHOM KyNbTyphl. [loydeH MyTaHTHBIH iTaMM M4 ¢ moBbITIeHHOH 11B-rHuIpoKCHIIa3HO aKTHBHOCTHIO
B oTHomreHuu 2l-ametara W 17a,21-muManerara KopTekcojioHa. Beixom 11B-THAPOKCHNIPOU3BOAHBIX —TPHU
Tpanchopmarmu 170,21-quanerara koprekconona (1 /1) MyTaHTHBIM ITaMMoM M4 coctaBun 87%.



BJIUSHUE TOYEUHBIX AMUHOKHNCJIIOTHBIX 3AMEH BO
BHYTPEHHEM o-CITMPAJIA HA TEPMOCTABMJIBHOCTD
INMTIOKOAMMJIA3BI U3 Aspergillus awamori X100
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C mnoMompI0 METOJOB MOJICKYJISIPHOW IWHAMUKH W3y4dadd KOH(GOPMAIMOHHYIO IOIBM)KHOCTB O-CITHpaneit
rokoammitasel (IA) rpuba Aspergillus awamori. CKOHCTPYUPOBAIIM U HCCIIEIOBAIH HECKOJIBKO aMHHOKHCIIOTHBIX
3ameH (G127A, P128A, 1136L, G137A u G139A), onTUMU3UPYIOMIUX BHYTPEHHHE B3aUMOJEHCTBUS B ONHOW U3 O-
ciupaieir (D), pacnonokenHol B ruapodoOHOM sape 3Toro Oenka. OOHApYX UM pa3HOHAPABICHHOE BIUSHUE
OTJIENBHBIX TOUEYHBIX MYTallMi Ha KOHCTaHTH TepMmonHaktuBauuu ['A. B otnuume ot 3amenst AK P128A, 3amenbt
G137A, A246C, 1136L u G139A umenu CHIBHBIN aJIATHBHBIA TEPMOCTAOMITU3YIOIINH 3D (EKT.

B3AUMOJENACTBHUE PETYJISATOPOB POCTA ITPU KOHTPOJIE _
TPAHCIIOPTA KAJIBIIUSA YEPE3 IIVIASMAJIEMMY KUIIETOK KJIYBHEN
KAPTO®EJIA
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UccnenoBanu B3aumojeiicTBue (PUTOTOPMOHOB (3KACMOHOBOHM, T'HOOEpeNIioBO M aOCHM30BOM KHUCIOT) H
+2

CHHTETHIECKOTO PETYISATOpa pocTa Menadena Ha Tpacrmopt Ca  depe3 MeMOpaHy BE3UKYI IIa3MalIeMMBI U3 KIIETOK
KiyOHeil kapTtodens (Solanum tuberosum 1.) B Tepuoj BBIHYXKAECHHOTO Tmokos. MenadeH, >XacMOHOBasg U
+2 +2

rub0epeIoBas KUCIOTH CTUMYIHPYIOT akTUBHOCTh Ca , Mg -ATda3pl muromia3MaTtnaeckoli MeMOpaHbl, Toraa
KaK aOCI[M30Basi KUCIIOTA HOAABISET aKTHBHOCTE (bepMeHTa HccnenoBanHble COCUHEHUS HE BIMSUTN Ha TACCHBHYIO

+2

MPOHHUIIAEMOCTh MEMOpaHbI IS Ca . Xapakrep geiictBus MenadeHa Ha akTtuBHOCTh Ca |, Mg -AT(IDasz

IUIa3MaJIeMMbl U3MEHSUICSI B 3aBUCHMOCTH OT NPHCYTCTBHS (PUTOrOPMOHOB B cpene uMHKyOaruu. IIpu coBMecTHOM

MpUMEHEHUN MenadeHa W KaxJIoro W3 (UTOTOPMOHOB HE HAONIOMANOCh CYMMHpOBaHHS HX S(PQEKTOB, UYTO
+2

CBUACTCIBCTBYET O B3aMMO3aBHCUMOCTH HeﬁCTBHH HCCIIEAYEMBIX BCIICCTB Ha IMOCTYIIJICHHUC Ca B BEC3UKYJIBL
I1a3MaJICMMBI. O‘ICBI/IILHO, B3aHUMOJICHICTBHE (I)I/ITOFOpMOHOB C KOMIIOHCHTaMH IUIa3MaJICMMbl IMIPUBOIUT K
HU3MCHCHHIO pECAaKIIMU Ha Mena(beH.

NMMYHO®EPMEHTHBI METO/J OITPEIEJIEHUSI
CYJIb®AMETOKCUIIUPUJIASUHA B MEJIE
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[IpennoxxeH MeTon MMMYHO(QEPMEHTHOTO aHAIN3a CyIb(paMEeTOKCHIIUPHUAAa3uHA B MEne, KOTOPLIA pa3paboTaH ¢
HCTIOJIb30BAaHUEM TTOJHKIOHANBHBIX KPOMMYBMX AHTHTEN, IONyYCHHBIX TPOTHB N-CymbhaHmi-4-aMHHOMACISTHOM



KHCJIOTHI, BKJIIOYAIONICH CTPYKTYPHYIO TpYIITy, OOIIyI0 I Cyab(poHaMUIOB. B ONTUMH3HPOBAHHBIX YCIIOBHSX
npenes oOHapykeHus cynb(pameTokcunupuaasuaa cocrasui 0.05 Hr/MiI npu AMUTENbHOCTH aHanu3a 2 4. [IpoBeneHo
TecTHpoBaHue 24 nmpob MEna ¢ UCIONB30BaHUEM IIPOTOKOJIA, OCHOBAHHOTO Ha JICCTUKPATHOM pa3BEeICHUN 00pa3IoB
0e3 JONOIHUTEIHHON TPOOOTIOATOTOBKH.

ACCOIMAIUA-AUCCOINUNAIUA MOJEKYJI I'EMOITIOBUHA "
HOJIMMEPHOI'O TEMOIJIOBUHA B PACTBOPAX

© 2010 . H.II Ky3neuosa, JI. P. I'ynkun, P. H. Mumaesa, E. A. bepe3euxas, M. J.
Bouier:kanuna, T. E. CyxanoBa, E. ®. [Ilanapun

Hucmumym svicokomonexynsapuuix coeounenuti PAH, Cankm-Ilemepbype 199004

e-mail: strelka@imc.macro.ru

Ioctynmna B pemakiro 02.02.2009 1.

Hccnenosan mpoliecc accolraluui—maucCOUUaii MOJIEKYJ TeMOrNIoOMHa Ha AUMEPHI €ro CyObeTUHHI B BOJHBIX
U BOJHO-COJICBBIX PACTBOPAaX METOAOM TeJbIIPOHHUKAOmed xpomarorpaduu W yasrpadmrsTpanud. Breprle
MPOBEZICHA KOJIMYECTBEHHAs OLEHKA CTaOMIM3allii YE€TBEPTUUYHOU CTPYKTYphI FeMONIOOMHA B XMMHUYECKH CIIUTOM
MOJTUMEPHOM TPOU3BOIHOM IO CPAaBHEHUIO C HATHBHBIM OEIKOM Ha OCHOBE MOCTpoeHHs AuddepeHLnanbHbIX
KOHIIEHTPAIIMOHHBIX KPHUBBIX. METOJOM aTOMHO-CHJIOBOM MHKPOCKONIMHM H3y4eHa MOp(OoIorus HaHOYACTHUI]
reMOIIO0HHA U eT0 MOTU(PUINPOBAHHBIX TOJIUMEPHBIX TIPOU3BOIHEIX.

OYUCTKA PEKOMBUHAHTHBIX BEJIKOB HA ITIPUMEPE ®AKTOPA
HEKPO3A OITYXOJIEA-TUMO3HH-a1
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I'uOpuanbll Genmok Qaktop Hekposa omyxoned—rtumosuH—ol (PHO-T) B mporiecce OMocHHTE3a B IITaMMe-
nponayuente Escherichia coli SG200-50 ¢ mmasmuaoit pThy315 Bxoaun B coctaB "Tenell BKIIOUSHHH" B OCHOBHOM B
BU/JIE BHICOKOMOJIEKYJISIPHOTO KOMIUIEKCA C IPYTUMH OelKaMH 3a cueT oOpazoBanus S—S-cBs3eil. [Ipennoxen cnocod
ourictkn @HO-T, Bkirouatonuii B ces paspylieHre KOMIIEKca B MPUCYTCTBUH poferwicynbdara Hatpus (ALC-
Na) u qutuorpentona (ATT) ¢ mocienyromniei renb-punsrpanueii Ha cedanexce G-100 1 peHaTypaIuei ¢ TOMOIILI0
yABTpaQUIBTpAllMM Ha ammapare ¢ I[OJbIMH BoOJOKHaMu. Meton mo3BoisieT Bbimenate ®HO-T B Bune
anekTpodopeTnueckun romMmoreHHoi ¢opmbl, Hecomepxkamer JJIC-Na u obnmamaromieil BBICOKOH ITUTOTOKCHYECKON
AKTUBHOCTBHIO B OTHOIIEHUH OIMYXOJIEBBIX KJIETOK MBIIKUHOMN afgeHokapiuHoMbl L-929. Beixogq ®HO-T cocrasnsn 1o
80% ot ero comepxanus B buomacce u g0 30% oT odmiero Oemnka.



ANEW THERMOSTABLE DNA POLYMERASE MIXTURE FOR
EFFICIENT AMPLIFICATION OF LONG DNA FRAGMENTS
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The thermostable DNA polymerases have been used for amplification of DNA fragments since the invention of
PCR. The constraint on the maximum size of the amplified fragments can be solved to certain level by the use of
unbalanced mixtures of non-proofreading and proofreading thermostable DNA polymerases. In this study, we tested
the use of a mixtures of N-terminal deletional variant of 7ag polymerase — Klentaq278 and Tne polymerase from
Thermotoga neapolitana. Klentaq278 and Tne polymerase genes were cloned and expressed in different expression
vectors under fac promoter. The most efficient ratio of Klentaq278/The polymerase for amplification was 10:1. The
polymerase mixture of Klentaq278 and Tne polymerase is very effective in amplification of DNA fragments for up to
8 kb and is useful addition to a DNA polymerases used in long-range PCR.



