ceaunmMokaa. Fysa TyHnamu gyKKKanu JOHMap uumga HyxaTHu
XYL Kypaau.

Xynocanap. Knwnok Xy>Kanuk SKWHNapUHUHT U4UAa 3HT
okcmsra 6o yeuMnK xmcobnarraH HyxaT AOH SKUHWUAAH FoKOpK
XOCUM OnuL WapTnapuaaH oupn yHUHT 3apapkyHaHganapura
KapLum camapanu Kypaw onmb 6opuwgaH nboparamp.

Hyxart akmHura kynnab 6yFumoéxnunap 3apap eTkasvb Lwynap-
HUHT MYMA@ 3HT acOCMIANapy AOHXYP KyHFManapamp. Y36ekncToH

LuaponTMaa acocaH Hyxat [OHXYPW, NOBUS AOHXYPW, TYPT OOFNU
[OOHXYP SKMHMNapra Ky4nu 3apap Kentupaau.

Baxop cdhacnu GownaHuwy GunaH xaBo WAULLMHK Ha3ap-
na TyTnb [oH caknaHaétraH OMOOPXOHAHMWHT KWLLTU CamnKuH
XxapopaTvH/W UMKOH Kagap caknab Typuw xampa ombop
MaxcynoTnapvHvu OOHXYP KYHFM3napAaH caknalija KOMMMeKkc
OMNAVHM ONWLL Ba KMPYBYM KypaLl YopanapwHm Kynnaw makcaara
MyBoduK, feb xmcobnanmma.

napw.TowwkeHT. — 2019
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UIMAK KYPTU 30TJIAPUHUHI' TEXHOJOI'MK
KYPCATKUYJIAPUTA TYPJAU TYT HABJAPUHU TABCUPU

FodypoBa MadTyHa AGaycanomoBHa,
Mnakumnuk nnMmnn-TagkMkoT MHCTUTYTU 1-60CKMY TastHY JOKTOPaHTW.

Annomayusn. Yuwoby maxonaoa mymuune siHeu Ha8IuKKa Homso0 5 ma cenexyuon nomepaapu: Nel-11, Ne2-11, Ne3-11,
Ned-11, No5-11 ea kuécnosyu Toxcukucmon ypyacus Hagu 6aperapu ounran Unaxyu 1, Unaxuu 2, I'yzan, Mapsapuo mo3a
30MAAPUMU3 NAPEAPUL KUT2AHOA, MEXHOI02UK KYPCAMKUULAPHUHS Y32apuul 0apalcacu aHUKIAH2AaH.

Annomauusn. B 0annou cmamoe npueoosImes pe3yibmantvl U3y4eHull ypOosHs USMEHeHUs MEXHOL02UYECKUX NPUSHAKOS
mymoeo2co uienkonpsoa, maxkux nopoo kax Mnaxuu 1, Unaxyu 2, I'yzan u Mapsapuo, npu 8blkopmKe JUCMbAMU HOBbIX
cenexyuonnvlx Homepos weakosuywvl Nol-11, Ne2-11, Ne3-11, Ne4-11, Ne5-11. Konmponem caysicust Tucm weakoguybl CoOpma

Taoorcuxckas beczemMannasl.

Annotation. In this article there are 5 selection numbers of mulberry candidates for the new variety: Nel-11, No2-11,
Ne3-11, Ne4-11, Ne5-11 and comparative Ipakchi 1, Ipakchi 2, Guzal, When our pearls are cared for by purebreds, the
degree of change in technological performance is determined.

Kanum cyznap: mym dapaxmu, 6ape, unax Kypm 30m, nuuid, myxym, undax.

Kupwuw. Pecny6nnkamma axonmcuHUHT TypMyLL Tapaun SXLIK-
naHraH capy yH1 Tabumnii unakgaH TYKuirad Typnv kuiauMnapra
oynraH axTuéxm xam optub Gopmokaa. Tabuuit unakaaH
KMMMaTNV NULIKK raznamanap Tykunub, yHaaH aBuauusi, Koc-
MOHaBTUKa caHoaTuaa, Tabobataa, paamoTexHuKa Ba alHmkca
X03MPru KyHAa MAMMUA TMNamMyniiuruMmM3Hm pUBOXIaHTMPULL-
Ja keHr chongananunagn. TapMOKHUHI 3KCMOPT CarnoxXUaTUHA
OLIMPULL YYYH Mwnab ynkapunaéTraH mnak XoM awé€CUHWHT
TEXHOMOMK XYCYCUSITIapuHU xaxoH 603opu Tanabnapu aa-
paxacura eTkasuw WapT. BYHUHT y4yH SHr aBBano TyT unak
KypTnapu T03a 30Tnapw yparaH nunnanapHUHr Maxcynaopnuk
Ba TEXHOMOTWK KYpcaTKUUYNapuHU I0KOpU fapaskara ormb YnkuL
Tanab aTunagu.

Nnakunnuk nmMun-TagkukoT UHCTUTYTUHWUHT HACNUYUIMK,
TYyTUnnuk nabopatopusinapuza y3ok iunnap 4aBoMuaa Tax-
pubanap onnb 6opunrax.

Nnakynnuk coxacuHuHr 6up kaHya onumnapu [1, 2]tyT
unak KypTUHWHI XOCUNAOPNUIMHU OWUpULIAA HaBnu TyT
JapaxTnapvHuUHr axamusti katta aeb xucobnangunap. Tyt

unak KyptTnapuHu katta éwmuaa wo-TyT Gaprnapu Gunad
6okunraHga, nunanapHWHE MNakYaHNUrn Ba TEXHOMOTUK
KypcaTknyinapv axwunaHraHu KysatunraH.

TyT nak KypTUHWUHI MaxCynaopnuk Ba penpoaykTue b6enru-
napw KypcaTtkuynapwvra o3yka Mukaopu Ba cudpatu TyFpuaaH-
TYFpU Tabeup kypcatagu. bowka xawapotnapaaH dapknu
ynapok unak Kyptv moHodar 6ynub, dakat TyT 6aprnapu 6u-
naH o3uknaHagw. Tyt 6aprnapugaru o3yka mogaanap MUKaopu
TYT HaBW Ba yHU MapBapunalwl wapouTtnapura 6oFnmMknmri
aHvknaHraH. Onumnap [3]TOMOHMAAH TYT HaBNAPVIHWHT 03yka
mopaanap 6yiuya 100 Ta kypTra 6epunran 6apr Tapkubuaaru
Mukaopu (rpammaa) bup-6upuaan apk KUNMLWM aHUKMaHraH.
TapkukoTumnap [4] o3yka Mukaopm Ba cudpaty, KypT 6okuwaaru
rMrpoTEPMUK XONaT Xxama BUMNOATAAPHUHT UKMUM LLIAPOUT-
napwv anbatTta TyT unak KypTUHUHT Maxcyngopnvri Ba Tyxym
MUKOOpUra cesunapnu Tabeup KypcaTULLNHU aHuKnaraHnap.

TapkukoT matepuanu Ba ycnyoustn. 2020 vmn 6axopru
mMaBcymaa Mnakumnuk nMun-tagkukoT UHCTUTYTUHUHT “TyT
cernekumusicn Ba arpoTexHukacu naboparopusi’cu Taxpuba
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Jana maigoHnapuga Haenukka
HOM30Z TYTHUHI SIHTW Cenekum-

1-xadearn.

To3a 3oTNapHUHI TEXHONOMMK K)'(pcaTKquapM.

OH HOMepnapu Ba KI/IéCJ'IOBHM o - e E_ - - _
TOXWKUCTOH YpyfCU3 HaBM s = . | EE 2 N | 2g5|Ex o ¢35
6 g e E | EE 2 B SEE|IEEE| ES
aprnapu 6unaH Mnak4ynnuk = ES|EE = Y= | 2EE = <
, = z ZE |SER|ISER| E28|ESE|E2E| &
UNMWA-TAAKUKOT UHCTUTYTUAA > = g = =] = % S8 | EaZ|= ;; o
22} = o S = SE | S nS|SEE 2=
apatunrad Wnakun 1, Unakun 2 Z E = = XE | > T plETE e
2, I'ysan, MapBapua 3oTnapu =
napTBapanaHnw. (Nel-11) 0,929 | 82,7 | 4135 | 49,99 850 990 | 2685
aaAkuKkor hatipkanapu. (Ne2-11) 0900 | 866 | 42,60 | 49,19 | 7525 | 1083 | 2717
TagkukoT mwnapu gasomuaa -
FHTU CENeKUMOH HOMEpNapHUHT | & (Ne3-11) 0,970 | 83,9 | 418 49,79 805 1025 | 2705
Ne1-11, Ne2-11, Ne3-11, Ned-11, | g (Ned-11) 0916 | 84,7 | 40,82 | 4821 795 1012 | 2689
NeS-11 8a Knécnosum Toxukn- | = Nes-11 0920 | 822 | 3978 | 4837 | 689 | 989 | 2697
CTOH ypyFfcu3 HaBu Gapru GunaH (=) > > > >
To3a 3oTnapumns 1-éwungax Kuécnosuu Tox.ypyr | 0,925 73,9 35,50 48,00 613 950 2674
arpoTexHuk Komaanap acocuaa (Nel-11) 0,885 | 82,0 | 3942 | 48,07 812 892 | 2661
Gokunam. Xap bup GokunraH Ne2-11 0,882 | 79,0 | 3887 | 4922 817 827 | 2770
nnak KyptnapuMmus gacTtara | (Ne2-11) 2 2 2 2
YMKraH KyHuaaH 8 KkyH yTub nun- E (Ne3-11) 0,874 77,1 38,21 49,54 808 854 2765
nanap Tepu6 onuHay. Xap bup | g (Ned-11) 0878 | 753 | 36,67 | 4871 801 | 836 | 2755
30T Ba BapuMaHTNapHW TexHo- | ™~
ROMUK KJpCaTKNINAPH JpraHue (Ne5-11) 0,863 | 74,5 | 36,89 | 49,54 806 856 | 2687
YynkKunan. Kuécnouun Tox.ypyr | 0,855 67,1 33,02 49,18 788 817 2611
_1-xansanpa kentupunras (Nel-11) 1,021 | 94,0 | 4474 | 47,60 993 1258 | 2779
KypCaTKM4napHu Taxnun kunap
OKAHMU3, KypyK MUANAHUHT Baa- (Ne2-11) 1,014 | 91,0 | 43,68 | 48,11 1283 | 1283 | 2724
HU Byinya Mapsapug 3otu | 5 (Ne3-11) 1,008 | 90,6 | 43,17 | 47,64 1129 | 1245 | 2635
o
(Ne1-11) sapuantuna (1,025 | = (Nod-11) 0994 | 890 | 41,67 | 4687 | 1256 | 1255 | 2642
rp) Ba 'ysan 3otn (Ne1-11) Ba-
puantga(1,021 rp) HY TaLKUN (Ne5-11) 0,987 | 90,4 | 42,89 | 4745 1185 | 1265 | 2667
aTraH. Mapsapug Ba 'y3an 30T- Kuécnosun Tox.ypyr | 0,976 | 87,5 | 4042 | 46,22 783 1225 | 2584
NAPUHMHT Xamma Bapuaxtnapn (Nel-11) 1,025 | 900 | 4879 | 5430 | 1296 | 1412 | 2994
6ynnya vysanuw 87-94 douns
3KaHINMN KYPUHNUG Typrbam. Xom - (Ne2-11) 1,017 90,2 46,58 51,66 1123 1467 | 2933
vnaK YMKMLLY Ba Unak Maxcynor- | £, (Ne3-11) 0,987 | 90,0 | 46,78 | 52,08 1220 | 1424 | 2968
niapn sukywm Oyinsa Mapsapus |- £ (Ned-11) 0956 | 900 | 454 | 5054 | 1164 | 1454 | 2957
301 Ne1-11 sapuaHtnaa 48,79- | < - ’ > ’ >
54,30 %, Ne2-11 pa (46,78- (Ne5-11) 0,944 | 90,0 | 44,78 | 49,91 1026 | 1435 | 2938
52,08)% SHr nacT kypcaTkudHu Kuécnosun Tosk.ypyr | 0,974 | 90,0 | 4450 | 4941 | 1013 | 1445 | 2932

Mnakum 2 30TUHMHI KMECNOBYM
TOXWKUCTOH ypyFCM3 HaBmaa
(33,02%) pa KypuLLIMMMN3 MYMKMH.

NnakHUHT y3nyKcm3 y3yHnurn 6ynmnya okopu KypcaTkuy
MapBapug 30TuHuHr Ne1-11 BapuaHTuga kysatunmnd, 1296 m
HW TaLlKuN 3TAN. QHF NacT KypcaTkuyHn Mnakim 1 30TUHMHT
Knécnorun TOXMKUCTOH ypyFcm3 HaBuaa (613m) kypuwmmns
MYMKUH. Taxpuba BapuaHTnapugarun nunnagaH onuHrad
UNaKHWUHT yMYMWUA y3yHnurn 817-1467 m ra TeHr 6yngu.

MunnagaH onuHraH UNakHUHT METPUK HOMepwu Gyinmnya sHr
toKopm KypcaTkny MapBapua 30TUHUHT xamMmMa BapuaHTnapuaa
KYPULLMMUN3 MYMKVH.

Xynoca kunub awTraHga, TyT unak KypTuaaH myn Ba
cuatnun, TEXHONOMMK KypcaTknyinapu tokopu XOCus OnuLl
hakaTrmHa YHUHr 30T Ba AyparanfnapuHUHI Maxcyngopnuk
KypcaTkuynapurarmHa amac, 6ankm 6okuww arpoTexHukacura
Ba acocuii o3yka cudpatura xam 6ornuk 6ynaam.

3ooBeTepuHapus.—TalwkeHT, 2015. 34-c.
Arpounm. — TowkeHT, 2015 a. - Ne4. 45-46 6.
nnmMun nwnap Tynnamu.-TowkenT, 1976.-Ne19. 113-116 6.

12-14.
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YVT: 632.

ZAMBURUG’LARDA IKKILAMCHI METOBOLITLAR
HOSIL BO’LISHINING MOLEKULYAR ASOSLARI

Otajonova Dilobar Baxtiyor qizi, magistr,
Xalmuminova Gulchehra Quimo’minovna, katta o’giyuvchisi, PhD,
Toshkent davlat agrar universiteti,

Annotatsiya. Zamburug 'larning ikkilamchi metabolitlari- bu organizmning o sishi, rivojlanishi va ko payishida bevosita
ishtirok etmaydigan past molekular birikmalardir. Ammo ular himoya, raqobat v a turlarning o ’zaro ta siri kabi bir nechta
qo shimcha funksiyalar uchun muhim hisoblanadi. Ikkilamchi metabolitlarning biosintezi fazaga xos bo’lib, o sish bosqichi
tugagandan so 'ng, idiofazada sodir bo ladi. Ikkilamchi metabolitni ajratish, ishlab chiqarish va tavsiflash qobiliyati BGCni
aniqlash uchun algoritmlardan, strukturani bashorat qilishda yordam beradigan qo shimcha bioinformatika vositalaridan,
genetik ekspressiya va induksiya usullaridan foydalanish talab qilinadi.

Kalit so’zlar: idiofaza, genlar klasteri, BGC, muhim genlar, biosintetik genlar, bo shliq genlar; stress omillar.

Abstract. Secondary metabolites of fungi are low-molecular compounds that are not directly involved in the growth,
development and reproduction of the organism. But they are important for a few additional features such as protective
competition and the self-impact of the species. The biosynthesis of the secondary metabolite is phase —specific and occurs
in the idiophase after the end of the growth phase. The ability to produce and characterize the separation of a secondary
metabolite is one of the algorithms for determining BGC additional bioinformatics, genetic expression and inductive methods
are required to help predict structure.

Keywords: idiophase, gene cluster, BGC, important genes, biosynthetic genes, gap genes, stress factors.

Annomamuyuu. Bmopuunvie memadonumel 2pud08 npeocmasiarm coool HUSKOMONEKVIAPHIUE COeOUHEHUs, He YUaACcm8)-
rouyue HenocpeOCMEeHHO 8 POCHied PA3BUMUY U PASMHOXMCeHUY opeanusma. Ho onu 8axCHbI 015 HECKONLKUX OONOTHUMENb-
HbIX (OYHKYUU MAKUX KAK 3AWUMHAA KOHKYPeHYUs u camosozoeiicmsue euda. buocunmes emopuunozo memaboruma @pazo-
cneyuguien u npoucxooum 8 uouogaze nocie okonuanus gazei pocma. CnocobHocmsd npou3o0Umsd U XapaKmepuso8ams
sblOeeHUe BMOPULHO20 Memabonuma agniemcs 00HuM u3 anreopummos onpeodenerus bI'C. Jlononnumenvras 6uourgopma-

MUKA 2eHeMU4ecKas SKCAPeccust i UHOYKIMUBHbBLI MemoObl He0OX0OUMbL YMOoObl NOMOYb NPEOCKA3amsb CHPYKMYypY.

Kniwouesvie cnosa. Houogasa, knacmep 2enos, BI'C, sadichvle 2enbl,,eenbl OUOCUHMESA, CMPECCOBbIE AKMOPLL.

Zamburug'lar turli xil ikkilamchi metabolitlarni ishlab chigara-
di, ular ko’plab foydali biologik faolligi bilan bog’liq bo’lgan past
molekular og’irligidagi birikmalardir. Biotexnologik ahamiyatga
ega bo’lgan zamburug’ metabolitlariga misol qilib penitsillin (
laktam antibiotigi), lovastatin (xolesterinni kamaytiradigan dori).
Hamma ikkilamchi metabolitlarni standart yetishtirish sharoitida
ishlab chigarilmaydi, shuning uchun tekshirilgan shtammlarning
kimyoviy potensialini aniglash ko’pincha bog’langan biosintetik
genlarni uyg’otish uchun induksiya strategiyalaridan foydalan-
ishni talab qiladi. Ikkilamchi metabolik yo’llarni ishga tushirishga
yetishtirish sharoitlari va o’sish muhiti tarkibini o’zgartirish orqali
erishish mumkin. Bakteriyalar va zamburug’larda ma’lum bir
ikkilamchi metobolitning biosintezi uchun mas’ul bo’lgan genlar
ko’pincha genomda birgalikda lokalizatsiya qilinadi va biosintetik
gen klasterlari (BGC) hosil giladi. BGC bir yoki bir nechta asosiy
genlardan bir nechta tikuvchi fermentlardan va tartibga solish va
tashilishida ishtirok etadigan genlardan iborat. Ushbu genlarn-
ing barchasi ikkilamchi metobolit ishlab chigarish uchun zarur
bo’lganligi sababli bu genlar “muhim genlar” deb nomlanadi.
Asosiy genlar asosiy kimyoviy tuzilmani yig'ish uchun mas’ul
bo’lib, u yakuniy ikkilamchi metobolitni beradigan tikuv fermentlari
tomonidan qo’shimcha ravishda o’zgartiriladi. Bu genlarnlari aso-
siy genlar va tikuvchi genlar birgalikda biosintetik genlar deyiladi.
Ishlab chigarilgan ikkilamchi metobolit sinfiga garab asosiy genlar
farglanadi. Zamburug’larda asosiy ikkilamchi metobolit sinflarini
poliketidlar (masalan, xolesterinni kamaytiradigan lovastatin va
mikotoksin aflotoksin) va ribosomlar bo’lmagan peptidlar (ma-
salan, immunosupressant siklosporin va antibiotic penitsillin )

asosiy fermentlar sifatida mos ravishda polikatid sintazalar (PKS)
yoki ribosom bo’'iImagan peptid sintetazalar (NRPS)biloan. Boshga
ikkilamchi ,metabolit sinflari terpenoidlar, alkaloidlar, melaninlar
va ribosomal sintezlangan va posttranslyatsiya qgilingan pepttidlar
(RiPPs), ularning tegishli genlari BGClarda ham tashkil etilishi
mumkin. Yuqgorida aytib o’tiiganidek BGClar, shuningdek trans-
portyorlar, transkripsiya omillari, yoki garshilik genlarni 0’z ichiga
oladi. Ularning gen mahsulotlari ikkilamchi metabolit sintezida
bevosita ishtirok etmasa ham, ular hali ham biosintez  uchun
zarurdir. Bu genlar “keyingi biosintetik genlar ” deb ataladi va
ularni ,biosintetik genlar‘dan farglaymiz. Biosintetik genlar va
boshga muhim genlar mikroorganizmlarda ikkilamchi metabolit
biosintezi uchun zarurdir. Shunisi e’tiborga loyigki zamburug'li
BGC ko’pincha ikkilamchi metabolit ishlab chigarish uchun
zarur bo’lmagan genlarni 0’z ichiga oladi, ular “bo’shliq genlar”
deb ataladi. Bo’shliq genlar ikkilamchi metabolitning biosintezi
regulyatsiyasi yoki tashilishida ishtirok etmaydi, lekin ular bilan
bog’liq bo’lmagan funksiyaga ega. Shuni takidlab o’tish kerakki,
buni fagat gen mahsuloti sinfiga qarab taxmin gilish mumkin
emas. Masalan aflotoksin BGC dagi tashuvchini kodlaydigan gen
aflotoksin sekretsiyasida muhim rol o’'ynamaydi.

Hamma ikkilamchi metabolitlarni standart yetishtirish sharoitida
ishlab chigarilmaydi, shuning uchun tekshirilgan shtammlarning
kimyoviy potensialini aniglash ko’pinch bog’langan biosintetik
genlarni uyg'otish uchun induksiya strategiyalaridan foydalanishni
talab giladi. Ikkilamchi metabolik yo’llarni ishga tushirishga
yetishtirish sharoitlari va o’sish muhiti tarkibini o’zgartirish orgali
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