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BIOLOGIK MONITORINGDA ZAMONAVIY MOLEKULYAR
USULLAR

Navoiy Innovatsiyalar Universiteti talabasi
Toshtemoriva Madinaxon

“Texnika va tabiiy fanlar’kafedrasi

Annotatsiya: Mazkur magolada biologik monitoring jarayonida
qo ‘llanilayotgan zamonaviy molekulyar usullar yoritilgan. Xususan, polimeraza
zanjir reaksiyasi (PCR), real-time PCR, DNK barkodlash va yangi avlod
sekvenirlash (NGS) texnologiyalarining ekologik nazoratdagi ahamiyati tahlil
gilingan. Ushbu usullar atrof-muhitdagi organizmlarni genetik darajada aniglash,
bioxilma-xillikni baholash va ifloslanish darajasini erta aniglash imkonini beradi.
Molekulyar metodlar monitoring jarayonining anigligi va tezkorligini oshiradi.

Kalit so‘zlar: biologik monitoring, molekulyar usullar, PCR, DNK
barkodlash, NGS, bioxilma-xillik, ekologik nazorat.

Armomauu}l: B cmamuve pacemampuearomci CoOe6pemMerHnble MOJNeKYIAPHbLE
Memoabz, npumeHsiemovle 6 ouonocuyecKkom MOHUMOPUHCE. Ocoboe eHumanue
yoeneno noaumepasnou yennou peaxyuu (IIL[P), real-time [II[P, J[HK-
OapKOOUPOBAHUIO U MEXHON02UAM CEeKBEeHUPOB8AaHusi Hoe020 nokoiaeHus (NGS).
ﬂaHHble Memoobl  NO0360JI0Mm npoeodumb CEHEMUUECK) IO udeﬂmuqbukauuio
Op2AHU3MOB, OUEHUBANTb 6u0pa3H006pa3ue U 6blAi6/IAMb YPOBEHb 3ACPAIHEHUA
oKkpycaowelt cpeovl. Hcnonv3oanue MONEKVIAPHLIX NOOX0008 NOBblULaem
MOYHOCMb U IPDHeKMUBHOCIb MOHUMOPUHEA.

Knroueente cnosa: oOuonocuueckuii MOHUMOPUHS, MOJIEKYJIAAPHbLE Mé‘l’l’lOObl,
1I1]P, IHK-6apxoouposarnue, NGS, buopasznoobpasue, 3K0102U4eCKUll KOHMPOJib.

Annotation: This article discusses modern molecular methods used in

biological monitoring. Particular attention is given to polymerase chain reaction
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of biodiversity, and early detection of environmental pollution. The application of

molecular approaches improves the accuracy and efficiency of monitoring systems.

Keywords: biological monitoring, molecular methods, PCR, DNA barcoding,
NGS, biodiversity, environmental control.

Kirish:

Biologik monitoringda zamonaviy molekulyar usullar—eDNA (ekologik
DNK), metabarkoding, NGS (keyingi avlod sekvenirlashi) va RT-PCR kabi yuqori
texnologiyalar orgali turlarning xilma-xilligi, genetik holati va atrof-muhit
ifloslanishini tezkor va aniq baholash imkonini beradi. Ular an'anaviy metodlardan
ko'ra yugori sezuvchanlik, tezlik va kam xarajat bilan ekotizimlarni nazorat qgilishni
ta'minlaydi.
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Biologik monitoringdagi asosiy zamonaviy molekulyar usullar:

Ekologik DNK (eDNA) tahlili: Suv, tuproq yoki havo namunalaridan
organizmlar goldirgan DNKni aniglash orgali turlarni monitoring qilish.

Metabarkoding (DNA metabarcoding): Murakkab ekologik namunalardagi
(masalan, suv yoki tuproq) barcha turdagi DNK ketma-ketliklarini bir vaqtning
0'zida aniglash orgali bioxilma-xillikni baholash.

Keyingi avlod sekvenirlashi (NGS - Next Generation Sequencing): Genomlar
va metagenomlarni tezkor o'qish orgali organizmlarning genetik tarkibini chuqur
tahlil gilish.

Real-time PCR (RT-PCR): Muayyan turlarning DNK miqgdorini tezkor va
miqgdoriy baholash uchun ishlatiladi.
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Afzalliklari:

Yugori sezuvchanlik (kam sonli organizmlarni ham aniglash).

Tezkor natija va aniglik.

Organizmning o'zini topish shart emasligi.
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Ushbu usullar konservatsion strategiyalarni ishlab chigish, turlarni himoya

gilish va atrof-muhit sifatini nazorat qgilishda hal giluvchi rol o'ynaydi.

Xulosa:

Biologik monitoringda zamonaviy molekulyar usullar ekologik tizimlarni
chuqur va aniq baholash imkonini beradi. Polimeraza zanjir reaksiyasi (PCR), real-
time PCR, DNK barkodlash va yangi avlod sekvenirlash (NGS) texnologiyalari
yordamida atrof-muhitdagi mikroorganizmlar, bioindikator organizmlar va
patogenlar genetik darajada aniglanadi. Bu usullar biologik xilma-xillikni baholash,
invaziv turlarni erta aniglash, ifloslanish manbalarini kuzatish va ekologik
xavfsizlikni ta’minlashda yuqori samaradorlikka ega.

Shu bilan birga, molekulyar metodlar biologik monitoring jarayonini
tezlashtiradi, natijalarni avtomatlashtirishga imkon beradi va ekologik ma’lumotlarni
yugori aniglikda olish imkoniyatini yaratadi. Shu sababli zamonaviy molekulyar
yondashuvlar ekologik monitoring tizimlarining ajralmas qismi bo‘lib, ilmiy
tadgiqotlar va atrof-muhitni muhofaza qilish strategiyalarida muhim ahamiyatga ega.
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