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PROCHLOROTHRIX HOLLANDICA — ITPOAYILHEHTA
MUPUCTOJIEMHOBOUN KHUCJIOTHI
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Xitopoduiut b-comepxkaiiast uaHooakrepusi Prochlorothrix hollandica xapakTepusyeTcsi BLICOKMM COIEp-
KaHWeM B MEMOpPaHHBIX JIMTTHIAX 3TepUPUIIMPOBAHHBIX XXKUPHBIX KUCTOT (XKK) ¢ 14 u 16 atomamu yrite-
poza. B 3aBUCUMOCTH OT YCIOBUI1 KyJIbTUBUPOBAHUSI OTHOCUTEIbHOE KOJIMYECTBO MUPUCTUHOBOM (Ciy4.0)
1 MUPUCTOJIENHOBOI (Cy.1) KUCIOT MOXET focTurath 35%, a nanbMuTuHoBOM (Cg.0) ¥ NAIBMUTOIEUHO-
Boit (C4.1) — 60% OT CyMMBI BCeX XKUPHBIX KUCIIOT B KiieTKax. MoHoHeHachieHHble 2KK npencraBieHsbl

14:1> Cie:109» @ Takxke Cq.; € 01e(DUHOBOI CBA3bIO, MPEANONOKUTENLHO HaXosIIelics B moaoxeHun A,
M1 KJIOHMpPOBaIY reH auuia-aunuaHoit A9-necatypassbl, desC 1, uz Prochlorothrix hollandica v oxapakTepu-
30BaJIM €ro CIeun(PUIHOCTD K IJIMHE CyOCcTpaTa IyTeM IeTepoIOrMYHO 9KCIpeccuy B KieTkax Escherichia
coli ¢ nobasneHueM C .o uau creapuHoBOi (Cg.g) KMCIOT B KAYECTBE K30T€HHbIX CyOCTpaToB. Pesynbra-
TBI ITOKa3KBIBaloT, 4TO A9-necarypasa DesC1 mpumepHo ¢ onuHaKoBOI 3¢h(eKTUBHOCTHIO 00pa3yeT ojiepu-
HoBble cBsI3U B KK ¢ niauHoit ot 14 mo 18 aToMoB yriiepoaa. 3To CBUAETEILCTBYET O TOM, UTO IJIMHA LIeTIU
KK P, hollandica onpenemnsieTcst akTUBHOCTBIO cuHTa3bl JKK, a mecatypauys B onoxernu A° aToit menu
MPOUCXOIUT HecTelIM(UUHO MO OTHOIIEHUIO K ee JJIMHE.

Kimouesble cioBa: Prochlorothrix — necatypasa — XXUPHbIE KUCIOTHI — JIUITUIbI

DOI: 10.7868/S0015330317040145

BBEAEHUE

IMnankTOHHAas1 ((UIIaMEeHTHasT IIMaHOOAKTEepUs
Prochlorothrix hollandica xapaxTepusyeTcst OUeHb BbI-
COKUM OTHOCUTENIbHBIM coiepxaHueM C,- u
C¢-xupHbix kuciaoT (KK) B ntununax mem6bpan [1].
B 3aBHCHMOCTH OT yCJIOBUMII BhIpalllMBaHUS KJICTKU
3TOTO LITaMMa MOIYT COAEPKaTh 10 33% MupucroJe-
nHOoBOI (14:1A%) 1 23% nanbmutonenHoBoit (16:1A%)
KHCJIOT, B TO BpeMsl KaK J0Jis1 OJIEMHOBOIT KUCJIOTHI
(18:1A%) cocrasisietr Bcero 5—6% [2]. Apyrue mram-
Mbl IIMAHOOAKTEpUii, HATIPUMEDP, OTHOKJIETOUYHDII
Synechococcus elongatus 1PPAS B-267 wim duna-
MeHTHast Arthrospira platensis IPPAS B-256, coaep-
KaT, COOTBETCTBEHHO, 20 1 12% 18:1A? [2, 3].

Jnuna uenu KK nerepMuHUpyeTcsT TUOICTEpa-
3aMU, BXOISIINUMU B cOCcTaB cMHTa3bl 2KK — MynbTH-

Coxpawenus: AT1b — atmn-niepeHoCSIINIT GETOK.

1Adpec odas koppecnondenyuu: Jloch JIMmutpuii AHaATOJbEBMY.
127276 MockBa, boranuueckas yi., 35. UHcTUTyT husmosno-
ruu pacteHuii uM. K.A. Tumupsizea PAH. DaekTpoHHast mou-
Ta: losda@ippras.ru

KOMIIOHEHTHOTr0o (D€ pMEHTHOI'0 KOMILJIEKCa, UCIOJIb-
3ylo111ero MatoHnI- KoA B KauecTBe IBYXyTJIEpOTHO-
ro 0Jjioka misg KoHaeHcannu [4]. [1epBas onedpmHoBas
cBs3b B anudarmyeckmnx nensax KK mMeMOpaHHBIX
JIMINIO0B IIMaHOOaKTeprii o0pa3yeTcs B ITOJIOXKECHUN
A° ¢ moMoLIBIO auMI-TUNUIHBIX A9-necatypas [4],
KOTOpbIE MOTYT OBITh pa3lieieHbl Ha TPU TPYIIIHL.
ITepBasg rpymma — DesCl1 mpencraBineHa ¢pepMeHTa-
MU, cneuPUIHBIMU K su- 1 mmomoxkeHmio 2KK. Bropast
rpyma — DesC2 cnenmguyHa K MOJOXEHUIO sn-2.
Tpetbs rpynma A9-gecaTtypa3 OTIMYACTCS OT IIEPBBIX
JIBYX CTPYKTYPHO, OOHAKO (PYHKIUM U creuuduy-
HOCTb 3THX (DePMEHTOB MOKa 3KCIEPUMEHTAbHO He
yctaHoBJIeHHI [5]. Kpome Toro, necatypassl MOTYT 00-
JagaTth crieuaHoCcThIO K JuHe KK 1 mpenmyiiie-
CTBEHHO M CIIOJIb30BaTh LIEHY C TEM MJIM MHBIM YUCIIOM
YIJIEPOIHBIX aTOMOB B Ka4eCTBE CyOCTparoB [4].

Takum 00pazoM, CUHTE3 OOIBIINX KOJIMYECTB MO-
HOHeHacbleHHbIX 14:1A° u 16:1A°, mo cpaBHEHUIO
co cteapuHoBoOii kuciaotoit (Cs.), v P. hollandica mo-
XKET OMpeaesIThCS KaK CIIeM(pUYHOCTHIO AecaTypas
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K JJIMHE YTJIEBOJOPOAHOI 1Lienu, TaK U TUOICTepas3-
HOI aKTUBHOCTBIO cuHTa3bl 2KK.

Ilenbo 3TOI pabOTHl OBLIO KJIOHUPOBAHMWE TeHa
ami-manuaHoil A9-mecarypasel U3 Prochlorothrix
hollandica n xapakTepucTUKa €ro Cneln@UIHOCTHA K
miiHe uenu KK myTeM reTeposoruyHoi skcrpec-
cuu B KieTkax Escherichia coli c nodaBneHueEM MUAPU-
CcTUHOBOU KUCHOTHI (C4.9) Mu C 5.y B KaueCTBE 2K30-
reHHBIX cyOCTpaToOB. B pe3ynbTaTe HaM ynanoch KJo-
HUpoBaTh reH A9-nmecaTypasbl TiepBoro turna, desCl.
CootBerctBytomuit - pepment, DesCl, o6pa3syer
nBoliHbele cBsI3u B KK ¢ pasHoit miauHON 1enu
(C,4—13) IPUMEPHO C ONUHAKOBOH 2D (HEKTUBHOCTHIO.
DTO CBUIETEIBCTBYET O TOM, UTO minHa 1ernu KK y
Prochlorothrix hollandica omipenensieTcss akKTUBHO-
ctbio cuHTasbl KK, a necarypauus B nonoxeHuu A’
IIPOUCXOAUT HECIELM(PUIHO IO OTHOIIECHUIO K IV~
He KK.

MATEPUAJIBI 1 METOJbI

Kironupoeanue eena A9-oecamypa3sol
u3 Prochlorothrix hollandica

ILtamm Prochlorothrix hollandica PCC 9006 ObLt
W3HavYaJIbHO ToJiydeH oT mpod. George S. Bullerjahn
(Bowling Green State University, Bowling Green,
Ohio, CIIIA). IIITamM BelpammBanu Ha cpeae Ph [1].

I'enomuyro JHK Beiaensiiu mo Metony Bunbsimca
[6] u obpabaTeiBanu pecTprkTaszoit Sau3A (“Thermo
Scientific”, JIurBa) 1Ipu KOMHATHOI TeMIlepaType B
teueHue 5—10 MmuH. PparmeHTsl pasaensiu B 0.7%
arapo3HoOM rejie U BbIpe3ajyd Y4acTKU araposbl, CO-
nepxamue ¢pparmentsl JIHK co cpenauM pazmepom
15—25 1.m.H. @parMeHThbI TIOUPOBATIU C UCITIOJIb30-
BaHueMm Habopa GeneClean III (“Qbiogene Inc.”,
Kanana).

I'eromuyto 6ubmoreky P. hollandica KoHcTpymn-
pOBaJIv C UCIOJIb30BaHUEM BbIACJIEHHBIX (DParMEHTOB
renomHoit JIHK u ¢parosoro Bekropa A-DASH 11, ripe-
nobpaboraHHoro pecrpukrasor BamH 1, B cooTBeT-
CTBUM C MPOTOKOJIOM mpousBoautesist (“Stratagene”,
CIIA). ITpoba mist CKpMHUHTAa TeHOMHOI OMOIMOTEKI
P. hollandica monyyamm myreM amMrmmaduKan ¢par-
MeHTa reHoMHoi JIHK ¢ BeIpoxkIeHHBIMM IpaiiMepaMu
5'-CA(TC)GA(TC)(TA)(GC)NAA(TO)AAAG)GG-
NTT(TC)GT)NTGG — npsamoii, 5S'- TT(TC)GGN-
GAAG)GGNTGGCA(TC)AA(TC)AA(TC)CA(TC)-
CA(TC)GC — obparssiit. [TpaiiMepbl COOTBETCTBOBAIA
KOHCEPBAaTUBHBIM aMMWHOKHWCIOTHBIM I1OCJI€IOBA-
TEJILHOCTSIM M3BeCTHBIX A9-ecaTypa3 LimaHOOaKTe-
puii Tuna DesC1 — HDSNKGF(W/L)W u FGEGW-
WHNNHHA [5]. AMiumndpnmpoBaHHBIN parMeHT
penmunHoil 360 m.H. kiIoHuUpoBaiu B pl7Blue
(“Novagen”, CIIIA). CexBeHUpoOBaHUE BCTaBKU
MOATBEPAMJIO TOMOJIOTHIO aMILIM(UIIMPOBAHHOTO
¢dparMeHTa ¢ U3BECTHBIMU A9-mecaTypa3amMu I1Iv-
aHoOaKkTepuii. DTOT parMeHT paguOaKTUBHO METH-
JIA C UCIOJb30BAaHUEM KOPOTKMX CIyJdalHBIX Mpai-

CTAPUKOB wu np.

MepoB 1 dparmenTa Kinenosa JIHK-mmonmmmepassr n
HCITOJIb30BaJIN I CKpMHMHTIA OubanoTeku. Boioe-
JieHue peKoMOouHaHTHOM darosoit JIHK npoBoaunu
¢ nomoibio Habopa Lambda DNA purification kit
(“Qiagen”, I'epmaHust).

AHanu3 KJIOHOB peKOMOMHAHTHBIX ¢haroBs, NaB-
IIUX TMOJOXUTENbHBIA CUTHAJI TIPU CKPUHUHTE
(puc. 1a), mokasay, YTO BC€ OHU MPEANOJOXKUTEIbHO
conepxar reH A9-mecarypaswl Prochlorothrix. Pe-
CTPUKTHBII aHaJIW3 B COYETAHUM C OJOTTUHIOM IO
Caysepny [7] noka3zan, yto ¢pparmeHT JJHK pasme-
POM ~3 T.I1.H., MOJIyYeHHBbII MOCJe MOJTHOM pecTpUK-
o JJHK pexomMOmHaHTHBIX ¢daroB ¢GpepMeHTOM
BamHI1 (“Fermentas™), conep>XuT IMOJTHOpPa3MePHBbIit
reH A9-necatypasbl P. hollandica (puc. 16, B) OToT
¢dparmenT ki1oHMpoBaiu B masmuae pUC19 1o caii-
Ty BamHI 1 onipenessiiv HyKJICOTUAHYIO MOCIe0Ba-
TEJIbHOCTb C UCMOJIb30BaHUEM CUHTETUYECKUX OJIU-
ronykiieotunoB (“Jlmrex”, Poccmsa) B KadecTBe
npaiiMepoB [8] u cekBeHatopa ABI Prism 310
(Applied Biosystems, Foster City, CA, CIIIA). AHa-
JIN3 HYKJIEOTUIHOH TMOC/Ie10BaTeIbHOCTH OCYIIIECTB-
Js ¢ nomolublo Takera Lasergene ver. 14.0
(“DNASTAR”, CIIIA). HykiieoTuaHas TocJjenoBa-
TeapHOCTh TeHa desC1 P. hollandica i COOTBETCTBYIO-
11asi aMMHOKMCJIOTHAsI MocjiefoBaTe/IbHOCTh A9-ne-
catypasbl  JIETIOHUPOBaHBI B  0a3zy  JaHHBIX
DDBJ/EMBL/GenBank moxg HomepoMm AY007573.

I'en desCl ammiuduuupoBaii W3 TEHOMHOM
JHK P. hollandica ¢ nomomnipio ITHP ¢ ncronp3oBanm-
€M CMHTETMYECKUX HYKJICOTHUIOB B KayeCTBe MpaiiMe-
poB: 5'-TTCCATGGCCGTAGCTACTGCTG (A B
noyioxeHnu +3 3ameHeHa Ha G 11 co3IaHUsI caiiTa
pectpukiiuu  Ncol) u  5'-ATCTGCAGCTA-
AGCTTCACTGATTAAC (Ha KoHLIe mpaiiMepa co-
30aH calT y3HaBaHus Pstl). AMImumupoBaHHBIN
dparmenr JHK, comepxkammii moaHOpasMepHBIN
reH desCl xioHupoBaii B BekTtope pl7Blue
(“Novagen”, CIIIA), utamm Escherichia coli IM109.
I'er desC1 BBIpe3any W3 TUIA3MUOBI PECTPUKTA3aMU
Nco 1 u Pst I 1 mepeKJIOHMPOBAIN B BKCIIPECCUOHHbIM
BeKTOp pITc99A [9] ¢ coxpaHeHUEM paMKU CUMTHIBA-
Hust (puc. 1r). IloayyeHHass KOHCTPYKLMS ST 3KC-
npeccun obo3HaueHa Kak pIrc99A-desC 1. B kauecTBe
HOCHTEIS1 McIonb3oBaim mraMmM E. coli DHS5o.

Onpedenerue cyocmpamuoii cheyuguuHocmu
A9-decamypaswvr P. hollandica

TpaHcdopMaHTEl BHIpaIIMBaId OO ONTUYECKOM
rutotHocTH 0.5 mpu 660 vM nipu 37°C Ha cpene M9 [7]
¢ nobapnenueM IMxM MgSO,, 0.5 Mr/Mia BUTaMHHa
B,, 0.2% rmmoko3sl, 0.1% Ka3aMUHOBBIX KUCJIOT,
100 mxr/mn amnuuuinuda, 10 MkM FeCls, a Takke
HaTtpueBbie cosiv C 4. WK C gy B KOHEYHOU KOHIIEH-
Tpauuu 1 MM. 3aTeM B KyJbTypy KJIETOK AOOABIISLITA
nHIyKTop n3onpomarrnoranakro3un (UITTT) mo ko-
HeuHOoM KoHueHTpannu 100 MKM m mMHKyOMpoOBaIn
®U3UOJIOTUI PACTEHUN Ne 4
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(6) (8)

Nco 1 Pst1
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Puc. 1. Knonuposanue reHa desC 1, konupyioiero A9-necarypasy Prochlorothrix hollandica. (a) CkpuHuUHT haroBoit 6ubaro-
TEKH C IOMOIIbIO PAAMOAKTUBHOIO 30H1a, COOTBETCTBYIoMIEero ¢parMmeHTy reHa desC1 P. hollandica. Slpkue yepHbIe TOYKH CO-
OTBETCTBYIOT CUJIbHBIM CUTHaJIaM TuOpunu3anui. (6) Diekrpodoperpamma parmentoB JJHK, nonyueHHbIX rocie 06paboT-
ku (arosoit ITHK pectpukraszoit BamH 1. [loka3zaHbl ¢hparMeHTHI TPeX pa3HbIX U30JATOB ((harm /—3) B IBYX MOBTOPHOCTSIX.
O6genensl pparmentsl JHK, koTopsie Beipe3anu u3 rens ajs kiaonupoBaHusi B pUC19. M — mapKep MOJIEKYISIDHBIX BECOB.
(B) Paguoasrorpad rudpunuzaunu ¢parmentoB JJHK ¢ panroakTHBHBIM 30HAOM, COOTBETCTBYIOIIUM (hparmeHTy reHa desC 1
P, hollandica. (r) ®parMeHT peKOMOMHAHTHOTO BEKTOPa 3KCIPECCHM, HECYIIINI KIIOHUPOBAHHBIM 1O caiiTaM pecTpuKLuu Nco
I u Pst1ren desC1 P. hollandica, non xoHnTposieM npomotopa Py, 1 1akTosHoro onepatopa LacO. Bekrop Takxe Conep:KuT reH
penpeccopa JlakTo3Horo onepoHa Lacl9, He mokazaHHBII Ha pUCYHKeE.

ux etie 4 4. [TonyyeHHYIO0 KyIbTypy ABaXKIbI IIPOMBI-
BaJIi TUCTUJIJIMPOBAaHHOM Bomoii. MeTtuiioBsie 3¢pu-
pol KK monyyanyd U3 JUOUIOB KYJIbTYpbl MPSIMbIM
KaTaTUTUIECCKUM METAHOJHM30M M Pa3mesIssii MeTO-
noM I'XKX [2]. OnipeneneHne KadeCTBEHHOT'O COCTaBa
M KOJIMYECTBEHHOTO COllep>XKaHUsI UHAWBUIYATbHbBIX
BugoB KK KyabTyp MpOBOOWIM IO paHee OMMCAH-
HoOI MeTonuke [2].

PE3VJIBTATBI 1 OBCYXIEHHUE

Ipoxmopodur Prochlorothrix hollandica xapaxre-
pU3yeTCsI BEICOKUMM OTHOCUTEILHBIMUA KOHIIEHTPa-
uusiMu MoHOHeHachleHHBIX KK (14:1A° 1 16:1A°%) B
Jmunuaax MeMmOpaH [1]. OueBmmHO, 4TO OBOITHAS
cB3b B 91X KK 00pasyercsa B pe3ysibTaTe aKTUBHO-
ctu A9-pgecatypas(bl). Y LIMaHOOAKTEepUii UMEIOTCS
anI-IMIuaHbIe aecartypasbl 2KK, o6pasymolire cBou
nepBble 0JIe(PUHOBBIE CBSA3M B TeX allMJIbHBIX LIETISIX,

®U3NOJIOTUI PACTEHUM  Tom 64 Ned 2017

KOTOpBIE CBSI3aHbI HEITOCPEACTBEHHO C OCTATKAMU
DIMLIePUHA JTUMUIHBIX MOJIEKYJ 3TUX OaKTepUIA.

M3BecTHbIe K HacTosieMy BpemeHu A9-necarypa-
36l IIMAHOOAKTEPU MOXKHO pa3IeinTh, 10 KpaitHei
Mepe, Ha Tpu Tpyrmbl: DesC1l — (hepMeHT ¢ BhIpaXKeH-
Hoii criertnguyHocThIO K KK, aTeprduimpoBaHHbBIM B
noygoxkenuu sn-1 [10]; DesC2 — depMeHT ¢ BbIpa-
KeHHoM crienduiHocThIo K KK B mosoxeHuu sn-2
[11]; DesC3 — cepMeHTBI ¢ HEU3YYEHHOM TTOKa CIie-
IU(DUYHOCTHIO, HO CWJIBHO OTJIMYAIOLIMECS OT Tep-
BBIX IBYX TPYMIT 110 aMUHOKUCIOTHBIM TMOCJIea0Ba-
TEJILHOCTSIM [5]. ¥ HeKOTOpBIX LIMaHOOaKTepUii neca-
Typassl DesC1-Ttuira mpencraBlIieHBI B TeHOME TOJIBKO
omHuM TeHoM (Synechocystis sp. PCC 6803 [11],
Anabaena sp. PCC 7120 [12]) y npyrux ke — IByMs 1
ooisiee [4]. Oprann3mel, nMmeromne DesC2, o0bI9HO
uMeloT u DesCl, Kak HampuMep, aHTapKTUYECKUIA
Nostoc sp. SO-36 [11] wim TepmodunbHbIit Thermo-
synechococcus elongatus [[13]]. B To ke BpeMs1 u3BecT-
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KUpHOKUCIIOTHBI cocTaB oO1IMX TUNUIOB KieTok E. coli DH50., TpancdopmupoBantbix reHoM desC1 u3 P. hollandica

Kupnbie kucaotsl (Moi. %)
[Tnazmunoa UITTT 3KK
14:0 14:1 A° 16:0 16:1 A° 18:0 18:1A° | 18:1 Al

pITc99A — — 4 0 49 26 2 0 19
pITtc99A + — 3 0 50 25 2 0 20
pITtc99A — 18:0 4 0 24 6 60 0 6
pIrc99A + 18:0 3 0 23 7 61 0 6
pITtc99A — 14:0 61 0 24 6 2 0 6
pITtc99A + 14:0 61 0 23 7 2 0

pIrc99A-desC1 — - 4 0 49 27 2 1 17
pITc99A-desC1 + - 2 2 38 39 1 4 14
pITc99A-desC1 — 18:0 3 0 22 7 60 1 7
pITtc99A-desC1 + 18:0 3 1 28 9 44 7 8
pIrc99A-desC1 — 14:0 50 0 29 11 2 1 7
pITc99A-desC1 + 14:0 40 9 25 15 1 2 8

Ipumeuanune. UTITT — nzonponmiaTroraiakro3n B KoHeuHoit KoHneHTpanuu 100 MkM; 32KK — sk3orenHbie 2KK B KoHeUHOIT KOH-
neHtpamuu 1 MM. (+) — peareHT nobaBiieH; (-) — peareHT He no6aBieH. [IpencTaBiaeHbl TaHHBIE 2 GUOJIOTMYSCKUX U 4 aHATUTUYECKIX
noBTopHOcTeil. OTHOCUTE IbHASI CTaHAAPTHAs olInbKa coctasisiia 2—4% nist npeodnanaomux KK u ve 6osee 0.1—0.5% — nis mu-

HOPHBIX KOMITOHCHTOB.

HO, uto eguHcTBeHHass DesCl us Synechocystis sp.
PCC 6803 ormaer mpearodreHue sn-1 MOJIOXKEHUIO
[10, 14], B To Bpemsi Kak enuHcTBeHHast DesCl u3
Synechococcus elongatus PCC 6301 [15] viu PCC
7942 [16] moxet mecarypupoBath KK kak B sn-1, Tak
U B Sn-2 MOJOXEHUSIX, U UCMOJb30BaTh B KaUyeCTBE
cybctpara kak C¢-, Tak U C5-KK [17].

B BhICIIMX pacTeHMSIX IPUCYTCTBYIOT KaK allu-
ymnunHble, Tak u amwi-Allb A9-mecarypaser 2KK
[18], koTOpBIe HApPSIIY CO CIEIM(PUIHOCTBIO K $/1-TT0-
JIOXKEHUIO, 00JIafaloT MPEaITOYTEHUSIMU B y3HaBaHUU
IUIMHEL yriaeBogopoaHoit uerm 2KK [19].

Panee mbl mokazanu, uto DesCl u3 repmModimib-
HOM LmaHoOakTepuu Synechococcus vulcanus, KOTO-
pas y3HaeT C,4. [20], Takke MposIBISIET aKTUBHOCTD
1 Ha apyrux cyocrpatax — Cieo U Cig [21]. B o101
paboTte ¢ Lebl0 U3YYEeHUSI CIIeUIM(PUIHOCTU STOTO
depmenTa K mrHe ey KK Mbl KIOHUpOBanu TeH
9-necarypassl niepBoro tuia (DesC1) u3 nmmaHobak-
tepun P, hollandica, HakatumBaroteit o 35% 14:1A°.

st aToro B KJieTKax E. coli, He UMeroIIMX AecaTy-
pas KK u o6pasyrommx MoHoeHoBble 16:A1° u
18:1A" ¢ momomnisio cuHTassl XKK, skcrnpeccuposany
reH desC1 w3 P. hollandica. B cpeny nist pocra E. coli
no6asisiin HatpueBble conu Ciyo U Cig, TIONATA,
410 C 6.0 COAEPKUTCS B ITUX KJIETKAX B IOCTATOYHOM
KoJimuecTBe (puc. 2). B KiieTkax, K KOTOPbIM HE TO-
6asisiin MHAYKTOp TpaHckpunuum MIITI, Hakor-
nenue KK ¢ 1BOITHOIA CBA3BIO B ITOJOXEHUU ° [IOYTU
He3aMeTHO. OgHaKo, HeOobIIne KonmndecTsa 18:1A°
BCE XXe ObUIM 0OHapyXkeHbl. BEeposiTHO, 3TO CBS3aHO C
HEXECTKUM KOHTpPOJIEM ITPOMOTOpa PENpeccopoM
Lacl9. B mpucyrctBMM WMHOYKTOpa TPaHCKPUIIIIHNU,

UIITI, craHOBUTCS OOCTOBEPHBIM 3HAYUTEILHOE
HakoIjieHue TpoaykKToB necatypauun KK B moso-
xenum A%: 14:1A°, 16:1A%, 18:1A° (puc. 26, 1, €).

IMonpo6Hsiit aHanu3 coctaBa KK TpanchopmaH-
ToB E. coli npuBeneH B Tabauiie. KoHTpobHbIE Bapy-
aHTbl TpaHCHOPMAHTOB (TpaHchopMalKsl BEKTOPOM
0e3 reHa desC1) TOBOPST O TOM, 4TO KJIeTKH E. coli
CIIOCOOHEBI HaKaruIMBaTh 3K30reHHble 2KK B 3HauM-
TeJIbHBIX KOJMYECTBAX, OAHAKO OHU HE CIIOCOOHBI
JecaTypUpOBaTh UX B MOJIOXEHUHU A°. DTO OTHOCUTCS
B IepByIo odepenb K Cyo U Cig.o (TabIUIIA).

V E. coli obpa3oBaHue 0ie(pMHOBOM CBSI3U B LIEMTU
KK mpoucxoguT myTteM OeruapaTaldy ITPOMEXY-
TOUHOTO ITpoaykTa cuHTe3a KK 3-rumpokcuaekaHo-
naa ¢ oopa3oBaHUEM yuc-3 T-CBSI3U, KOTOpasi coxpa-
HsIeTCSI HEU3MEHHOIT B MOCJICAYIOIINX LINKJIaX YT~
HeHMs uenu Ha nBa aroma C [22]. JIBoiiHas1 CBSI3b
BBOJIUTCSI B PACTYIIYIO allMJIbHYIO 1IeIb (hepMeHTOM
FabA, cnocoOGHBIM Kak K geTHapaTaluu B—rI/Iz[pOK—
cunekanowmwna-Allb B mpanc-2-npenenonn-Allb, Tak
U K M30MEepU3alluU TIOCIEIHETO B YUc-3-NeLIeHOMII-
AIlB. Ina ynmmHeHus yuc-3-aeueHomi-AllB, momy-
yeHHOTo ¢ Iomoinbio FabA, HeoOxomuM (epMeHT
B-keroaumn-Allb-cunraza 1 (FabB), aktuBHOCTH
KOTOPOI'O ONpeelIsieT colepKaHne HeHACHIIIIEHHBIX
KK B kietke. Ha aToM a3Tane nojs yuc-HeHaChIIIEeH-
HbIX KK ompenensercss KOHKYpeHIIMEH MEXIy HC-
Mnmoyib3oBaHueM uyuc-3-neueHouwn-Allb depmeHTom
FabB m wucnonb3oBanue mparc-2-aeueHomwi-Allb
depmenTom Fabl [23]. DTu nBa 6enka, FabB u Fabl,
y4JacTBYIOlL1e B OMOCUHTe3¢ HeHachlleHHBIX 2KK mo
aHa’poOHOMY IyTHU, HAIIPABJISIIOT CUHTE3 Ha (DOPMU-
poBaHME OBYX OCHOBHBIX HeHachIeHHBIX KK —
16:1A° 1 yuc-pakueHosoii (18:1AM).
®U3UOJNOTUSI PACTEHUI Ne 4
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Bpewmst ynepxkuBaHusT, MUH

Puc. 2. I'’KX metunosbix acdupoB KK kierok E. coli, akcnpeccupytomnx reH desC1 A9-necarypasbl P. hollandica. Knetku
E. coli, rpancopmupoBaHHbIe T1a3Munoi pIrc99A-desC 1, BeIipaliMBaii HA MUHUMAaJILHOM cpefie ¢ 1o0aBjieHueM HaTpue-
BBIX COJIeii MUPMCTUHOBOM (a, 0) WM CTeapuHOBOIA (B, ) KMCJIOT, a Takxke 6e3 nodasineHus: KK (m, e). BepxHsist yacTb pu-
cyHka nokasbiBaeT cocTaB KK kietok 6e3 nobdaBieHust unaykropa tpanckpurnuuu UIITT (a, B, 1), HUXKHSISI — ¢ 100aBIIe-
Huem UIITT (6, 1, e). 1 — 14:0; 2 — 14:1A9; 3—16:0; 4— 16:1A9; 5 — BHYTpeHHUI cTaHgapT (MaprapuHoBast Kuciorta, 17:0);

6—18:0; 7— 18:1A%; 8 — 18: 1AL,

Knerku FE. coli, TpaHchopMUpOBaHHBIE 9KCIPeC-
CUOHHBIMHM IUIa3MUIaMM, HecyliuMu reH desCl B
OpUCYTCTBUM UHAyKTOopa TpaHckpunuuu WIITT,
CIOCOOHBI 0OPa30BbIBATh NBOMHbBIE CBS3U B TTOJIOXKE-
Hun A’ (tabnuua). B orcyrcrBue sk3oreHHbIX KK
KJIETKU JecaTypupyroT 3HAoreHHy Cq, ¢ o6pa3o-

BaHueM 16:1A°. DTo 3aMETHO MO YMEHBIIEHUIO JOIU
cyoerpara (Cig) ¢ 49 1o 38% um yBeIMYEHMIO 1OJIU
npoaykra (16:1A°) A9-necarypassl ¢ 27 no 39% B
MPUCYTCTBUY UHIYKTOPA.
DOU3NOJIOTUSA PACTEHUN Ne 4
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ITpu nobGaBIeHUM 3K30TeHHBIX HaChIeHHbIX KK
(Ci4:0 1 Cig,9), KOTOpPBIE OOBIYHO MPUCYTCTBYIOT B He-
OOMBIINX KOa4YecTBax B F. coli, BbIpallleHHOM B MU-
HUMAJILHOM cpelie, KJIeTKM HAKATUIMBAIOT UX B JIMITH-
nmax go 40—60%. I[Mocne nobaBneHNsI UHAYKTOpPA TPaH-
CKpMUIILIMK  JOJISI  CyOCTpaToB,  OTHOCHUTE/IbHAS
koHueHTpaius Cy.0 1 Cg.9 BcMecu KK yMeHbllaeTcst
¢ 50 u 60% no 40 u 44%, coorBeTcTBeHHO. OTHOBpPE-
MEHHO, J0JIsI MpoayKToB A9-mecarypasbl yBeJIMYMBa-
ercst: 14:1A° — ¢ Hyna 10 9%, a 18:1A° — ¢ 1 10 9%.
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Takum obpazom, A9-mecarypasa HIaHOOAKTEPUU
P. hollandica, sxcnipeccupoBaHHas B KjieTtkax E. coli
MPOSIBJISIET CIIEU(PUIECKYIO aKTUBHOCTh, KaK B OT-
HOIIEHWX 3HIOreHHoro cyoctpata — Ci4, TaK U B
OTHOLIEHUU IK30T€HHBbIX cyocTpaToB — C 40 U Cg.0,
¢ obpa3oBaHUEeM Tex MOHOHeHachllleHHbIX KK, y
KOTOPBIX 0JIe(DMHOBBIE CBSI3M HAXOOSATCS B ITOJIOXKE-
Huu A%: 14:1A%, 16:1A° 1 18:1A°. D10 CBUIETENLCTBY-
et o ToM, u9to mmmHa nenu KK y P. hollandica ompe-
JensieTcsl akTUBHOCThbIO cuHTa3bl KK, a mecatypa-
uMsg B NOJ0XeHUU A° IMPOMCXOIUT HecreuudUIHO
o orHoueHuo K minHe Henu KK u omnpenensercs
HaJU4ueM CyOCTpaTOB — COOTBETCTBYIOIIMX HAChI-
meHHbIx KK.

Pa6ora mognepxxana rpantamMmu Poccuiickoro Ha-
yuyHoro ¢onaa Ne 14-14-00904 (CunetoBa M.A.) u
Ne14-24-00020 (Jlocy [.A.), a Takxke TpaHTOM
MuwunancrepctBa O06pa3oBaHus 1 HayKn Pecrryommku
Kazaxcran Ne 1582/GF4 (3asinan b.K.).
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