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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.
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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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Yangi bioaktiv ikkilamchi metabolitlarni topishning asosiy
jinatlaridan biri tekshirilayotgan oprganizmlarning haqiqiy
biosintetik salohiyatining ochilishidir. Ikkilamchi metabolit
biosintezini faollashtirishning bir gator samarali usullari mavjud.
Ular turli xil o’sish sharoitlarida mikroorganizmlarni yetishtirish
yoki jim klasterlarni qo’zg’atish uchun genetik modifikatsiyalarni
kiritishni 0’z ichiga oladi. Genetik manipulyatsiyalar ogilona va
magsadli yo'lni faollashtirish uchun muvaffagiyatli qo’llanilsa
o’stirishga asoslangan strategiyalari ikkilamchi metabolit ishlab
chigqgarishga olib keladigan genlarni qo’zg’atuvchi atrof-muhit
signallarini qayta yaratishga qaratilgan. Ikkilamchi metabolizmni
go’zg’atishning umumiy usullaridan biri hujayralarni stressga

duchor qilishdir (masalan oksidlochi yoki osmotik stress). Bu
ikkilamchi metabolit ishlab chigarish bilan birga ko’plab molekular
himoya mexanizmlarini keltirib chigarishi mumkin. Kultivatsiyaga
asoslangan va genetik muhandislikka asoslangan yondashuvlarni
bir-birini to’ldiruvchi sinfda ko’rish mumkin. Labaratoriyada o’sish
tajribalari davomida ma’lum bir BGC to’plamini uyg'otish uchun
zarur bo’lgan signallarning kombinatsiyasini uchratish mumkin
bo’lmasa, hatto bir gator sharoitlarni 0’z ichiga olgan keng gamrovli
skrining protsedurasi ham o’rganilayotgan zamburug’ning metolik
salohiyatini aniglash uchun yetarli bo’lImasligi mumkin. Bunday
hollarda zamburug’ kimyoviy xilma-xilligini o’rganish uchun
genomik manipulyatsiyalash qo’llaniladi.

Space Station”
4. Berdy J. Bioaktiv microbial metobolitlar. 2018-04-02
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YCUMITUKNAP XUMOSCH
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BUOYCYJI BA BUOBOCUTAJAPHUHT CAMAPAJTOPIUTUHU
TYFPU AHUKJALLITA JJOUP MYJIOXA3AJIAP

XyxaeB LWomun TypcyHoBMY,
YK Ba XUTW nabopatopus Myavpw, k/x.d.A., npodeccop.

Mabnymky, YyCUMNUKNapHU 3apapkyHaHZanapaaH XMMos
Kunuwzga 6uonoruk ycynHu kynnaw 6ynvya Tagkukotnap yTraH
aCpHUHT 65-85-HumM Mrnnapu Te3 cypatnap Guna (wy xymna-
naH Y3bekncTonaa) YTkasunraH. Acocuil Ba KyHWid HaTxanap
cucbatmaa: onguMHIM YMYMUIA XUMOS KAMULL TU3MMU YpHUTa
YIFyHNaLraH xmmost kunui Tmanmn (YXKT) Tawwkunnasnt amanra
XKOpUI aTUNULLIN; BYHWHT y4yH aca, Bruonorvk ycynra kKopu aa-
paxaga axamusT 6epunub, pecnybnukammusga 61onoruk Kypatw
nHaycTpusicn Bapno atunraHnurn acoc 6yna onagu. AnbatTta
6uoycyn Te3 Ba lOKOpW camapa kypcaTa onaguraH KuMEBuii
YCYIHVHI YPHUHU TynuK 6oconmainam Ba Oy oHagek pasluaH.
Ammo By nporpeccuB ycyn y3uHWHr adh3annuknapu Tydannm
pecnybnvka KULNOK Xy>Xanuruaa nectUuuanap XaXxMmy KECKUH
kamangu. Arapga 1975 nnu xap rekrap £y3a akunraH MangoHra
4,5-5 mapTa nHcekTMLmMA Ba akapvumanap 6unax uwnos 6epurn-
raH 6ynca, 1987 iinnra kenunb 6y aturm 0,5-0,8 mapTaHu Tawwkun
kunav xonoc. Y3-yanaaH MabnyMKku, By SKMHMAp XOCUIAOPIUIMHM
kucmaH 6yncaga, 3apapkyHaHganap xucobura ozaiumwiumra inyn
KynmnraHnurm 6unan 6ornukamp. VkknHum TapadpgaH, 6uoycyn-
HUHI camapafopnurmHm “6ypTTmpunb” kypcatuw xucobura xam
amanra owupungu. by HUMa perann, oepcus.

KYLHM TOXMKUCTOH pecnybrnvkacuaa yon aTunrad Hawpnapga
xam (KosanenkoB, MaxmyzoB, 1985) kypuwimmmns mymkuH. by
KypcaTmanapra pvosi KWnuHca, fanara TpuxorpammaHu fy3a
TYHMaMUWHWHI aBMOAM pYBOXIaHa GownaraH nawtga, xap 100
yeumnukga 1-2 Ta (1) Tyxym aHuknaHra-suga (1:5 Hucbatna)
6owunaw kepak amuw (Mupsanuesa, 1986). Xucobnab kypunca,
6y neranu 1 rektap navikanra aturn 400 foHa KyluaHza TapkaTuLL
kepak 6ynagwm (?). Kynuunuk onumnap dwukpura kypa kabyn
KunuHraH capg-mebep aca: 60x80x80 MUHr foHa/rekTapra TEHT.
ByHun kaHzai TyLuyHMOK Kepak?

TpuxorpammaHu 6ruonorvk camapagopnurnkm (%) aHvuknaiura
KenraHga aca KyllaHaa TapkatunraHugaH 3, 7 Ba Golika KyH
yTraHuaaH KenvH, fanara kupub sapapkyHaHaa TyXyMuHu Tepmb
YMKNG, ynapHUHI opacuia HevTacy KopawraHnuriHW aHvknatl
opkanu 6enrunaHap amuw... bupuHungan, 6yHu amanuii 6a-
xapub 6ynmacnukHu cu3 xam TylmnHuG Typubecus xypmatnu
YKYBYM, YYHKU TyHNam TyxymuaaH o4mb YvKkaH KypT GUpuH4M
ranga TyXyM MyCTNofuHM €0 yHOaH n3 xam Konaupmanau, uk-
KUHYMZAH 3apapnaHmaraH TyXyM Xam muupa KypT Liaknnadca
Kopasiav Ba y4MHYMAaH, TYHaM xap aBNOAVHUHT Kananaknapu
Kyvran Tyxymnapu opacuga 45-55% Tu nyy (Hacncva) Kkonuim

Fy3aHu kycak KypTuaaH G1MONOrMK XMMOS KUMULAA TYXYMXYP
— Tpuxorpamma (2) xamza KypTrnapura kapm 6pakoH (1) Ky-
WaHganapy uwnatunagu. AKyHui HaTuka ganaga KypTnapHUHr
ozanuura (3-4) kapab 6axonaHuwmn kepak.

YCUMAnKNapH1 XIMOs KUMWLL COXacuaa camapafopiK, SibHU
OonMHaguraH wxobuii HaTuxa, 3apapKyHaHOaHWHT YCUMIMKKa
3UEH KENTUPULLM MYMKWMH GYNraH LaknvMHW (4aBpyiHK) RYKOTULL
6unan 6ofFnukaup. Mucon yuyH, kananaknapHUHT KypTiauK Lua-
KMMHW; WMPa, TPWNC, YpruMyakkaHa Ba X.K. YCUMIMK KaHuanmk
03 LUMKacTMaHca, 3apapany xallapoTtnapra kapliv KynnaHraH
ycyn (BocuTa) WwyH4anuk camapanuaup. AMMo amanvétaa
kaHgan? by ycynHuHr 6ronorvk camapagoprniy aHuknaLaa
Kaiicu ycyngaH donganadHunmokaa? Adcycku y xakukataaH
Hapu. by makcagda KywaHAaaHuHr 6uonoruk xycycustnapu-
HW nabopaTopus LWapoutnapuaa ypraHuwra myrxannaHraH
ycynnap vwnatunmokaa. AuvHapnuri Wy epaaku, by ycynnap
KOHyHnawwTm-punrad (Mupsanuesa, 1986; Agunos Ba 6., 1988;
Anumyxamepnos Ba 6., 1989 Ba 6.). byHgan kypcaTtmanapHu

kynnab kysatyBnapumusga aéd 6ynrad. [Jemak, 6y nyn 6unan
TpUXorpaMMaHvHr caMapagopnuriHm (chornaanunmuriimn) aHnknab
6ynmangu.
3.K.AgunoB Ba 6owkanapHuHr 1988 nunru 6aéHnaa

Kypcatuwmnya, fganagaH MMFub KenuHraH Kysru TyHnam KyuraH
TyXymnapuHuHr 62-80% Tu Tpuxorpamma GunaH 3apapnaHraH
aMuwUrK adpcoHara Yxwanau, YyHKM acocaH TynpokK caTxura
KYynMG KeTunraH TyHnam TyXYMWUHW KaHZan kunub aHuknawl Ba
ANFULL MYMKWH?..

3apapKyHaHZanapHVHT KypTnviK 4aBpuaa cvpTaaH napasuTivk
KunaguraH 6pakoH KyllaHaacuHuHr (Bracon hebetor Say) ca-
MapafopnuriHu aana wapovTmaa aHuknawra X.P.Mupsanvesa
(1986) acocaH TyFpu €HAoLraH. AbHKW, KyllaHaa TapkatunraH
KyHOaH KEWWMHIW KyHNapAa HasopaT HaTuxacuia aHuknaHraH
KypT chapku KypcaTkuim 6yiinya aHvknaLw:

A-B
C= x 100 (%), kaiicuku:
A
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