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O zMU dotsenti, PhD Sh.Qo Zziyev taqrizi asosida

HYPHOMICROBIUM FACILE BAKTERIYASINI AJRATISH VA IDENTIFIKATSIYA QILISH
Annotatsiya

Ushbu maqolada Toshkent qog‘ozni qayta ishlash korxonasining oqava suvlaridan metilotrof bakteriyalarni ajratib olishga
qgaratilgan tadgiqot natijalari keltirilgan. Namunalardan Hyphomicrobium facile bakteriyasi ajratib olingan bo‘lib, sarg‘ish-qaymoq
rangli, bo‘rtma yuzali, grammanfiy tayoqchasimon bakteriya ekanligi ma’lum bo‘lgan. 16S rRNK genlari asosida molekulyar
genetik usulida identifikatsiya gilingan va NCBI GenBank ma’lumotlari ba’zasidagi H. facile turiga 100 % o‘xshashligi ma’lum
bo‘lgan.

Kalit so‘zlar. Metilotrof bakteriyalar, Hyphomicrobium facile, metanol, 16S rRNA, molekulyar identifikatsiya, metanol,
metabolizm, biotexnologik produsent, filogenetik tahlil, SCP (bir hujayrali organizm ogsili)

BBIJIEJIEHUE U WITEHTU®PUKALIUSI BAKTEPUU HYPHOMICROBIUM FACILE
AHHOTALIUSA
B nanHO# cTaThe pUBENCHBI PE3YNIBTATHI UCCIIEOBAHIA, HAITPABICHHOTO Ha BBIICICHIE METHIIOTPOMHBIX OaKTepHil N3 CTOYHBIX
Boj TamkeHTCKOrO 3aBOja 1Mo Tepepaborke Oymaru. 13 obpasmos Obuta Beimenena 6akrepus Hyphomicrobium facile, kotopas
MPEACTAaBISET COOOH TPaMOTPHLATENFHYIO MAIOYKOBHIHYIO OAKTEPHIO C BBIMTYKIOW MOBEPXHOCTBIO M IKENTOBATO-KPEMOBBIM
1BeToM KoyoHHHA. C TOMOIIBI0 MOJEKYJIIPHO-TEHETHYECKOTO METOJa, OCHOBAaHHOTO Ha aHamm3e reroB 16S pPHK, Gbuia
npoBejieHa uaeHTuduKarms, u ycranosieHo 100%-uoe cxoactso ¢ Bugom H. facile o 6aze nanapix NCBI GenBank.
KunroueBnie ciioBa: mermwioTpodusie 6akrepun, Hyphomicrobium facile, meranon, 16S pPHK, mMonekyssipaas uaeHTHOUKALMS,
METaHOJI, METa00JIM3M, GHOTEXHOJIOTHUESCKHI MPOAYIEHT, hrnoreHeTuueckmii anau3, SCP (6e0k OMHOKIETOUHBIX OPTaHU3MOB)

ISOLATION AND IDENTIFICATION OF HYPHOMICROBIUM FACILE BACTERIUM
Annotation

This article presents the results of a study aimed at isolating methylotrophic bacteria from the wastewater of the Tashkent paper
recycling plant. From the collected samples, the bacterium Hyphomicrobium facile was isolated. It was identified as a Gram-
negative, rod-shaped bacterium with a convex surface and yellowish-cream colored colonies. Identification was carried out using
a molecular genetic method based on the analysis of 16S rRNA genes, revealing a 100% similarity to H. facile according to the
NCBI GenBank database.

Keywords: methylotrophic bacteria, Hyphomicrobium facile, methanol, 16S rRNA, molecular identification, methanol,
metabolism, biotechnological producer, phylogenetic analysis, SCP (Single Cell Protein)

Kirish. Bugungi global ozig-ovqgat xavfsizligi sharoitida ogsilga bo‘lgan talab tobora ortib bormoqda. Aholi sonining
o‘sishi, urbanizatsiya, chorvachilik mahsulotlariga bo‘lgan ehtiyojning ko‘payishi oqibatida an’anaviy ogsil yetarli bo‘lmay
golmogda. Aynigsa, chorvachilikda ozuga sifatida qo‘llaniladigan arzon va samarali ozuqa ogsili manbalarini topish muammosi
dolzarb bo’lib qolmoqda.

Mikroorganizmlardan olingan ogsil - ya’ni mikrobial ogsil (Single-Cell Protein, SCP) zamonaviy biotexnologiyaning
istigbolli yo‘nalishi bo‘lib, u ozig-ovqat, dori-darmon va aynigsa, chorva ozuqasi sanoatida keng qo‘llanilmogda [1]. Ushbu
yo‘nalishda foydalanish uchun Hyphomicrobium facile bakteriyasi alohida ahamiyatga ega hisoblanadi. H. facile - metilotrof
bakteriyalardan biri bo‘lib, metanol va boshqa bir karbonli birikmalarni o°zlashtirish xususiyatiga ega. Bu bakteriya metanol va
formiat kabi arzon uglerod manbalarini samarali metabolizatsiya gilib, hujayrasida 60—70% gacha yuqori sifatli ogsil to‘playdi [2].

H. facile - grammanfiy, tayoqchasimon shakldagi aerob bakteriya bo‘lib, suv va tuproq muhitlarida keng tarqalgan. Uning
eng muhim biokimyoviy xususiyati - bu metanol va formiat kabi oddiy uglerod birikmalarini metabolizatsiya qilish orgali o°sib,
yugqori sifatli ogsil to‘plash qobiliyatidir. Bakteriya 30-35 °C harorat va 6.5-7.5 pH sharoitida yaxshi rivojlanadi, bu esa uni sanoat
miqyosida yetishtirish uchun qulay holga keltiradi [3].
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H. facile - bu Hyphomicrobium avlodining eng ko‘p o‘rganilgan vakillaridan biri bo‘lib, ularning genetik va metabolik
xususiyatlari haligacha to‘liq o‘rganilmagan. Ushbu tadgiqotning magsadi - H. facile bakteriyasini ajratib olish, morfologik-
kultural xususiyatlarini o‘rganish, molekulyar genetik usulda identifikatsiya qilish va uning filogenetik o‘rni haqidagi
ma’lumotlarni taqdim etishdan iboratdir.

Tadqgiqot materiallari va usullar. Metilotrof H. facile bakteriyasini ajratib olish uchun Toshkent qog‘ozni gayta ishlash
korxonasi ogava suv namunalaridan foydalanildi. Bakteriya izolyatlarini ajratib olish uchun “K” (g/1): KH2PO4 — 2,0; (NH4)2S04
—2,0; MgS04-7H20 - 0,025; NaCl — 0,5; FeSO4-7H20 - 0,002; H20 dist. — 1 I.; metanol — 1%; pH-7,2 tarkibli ozuga mubhiti
tayyorlandi [4]. Suv namunalari 1 ml dan olinib, 1% li metanol solingan "K" ozuga muhitida, 35°C haroratda, chaygatgichda (200
rpm) aylanish tezligida 5 kun davomida o‘stirildi. So‘ngra suyuq ozuqa muhitida o‘stirilgan namunalar Petri chashkasiga 1%
metanolli, agarli "K" ozuqasiga ekib olindi. O‘sgan bakteriya koloniyalari alohida — alohida kolbalarda xuddi shu ozuga muhitida
va sharoitda o‘stirildi. Shu usulda sof bakteriya izolyatlari ajratib olindi. Uglerod manbai sifatida foydalanilgan metanolli muhitda
yaxshi o‘sadigan bakteriyalarni tanlab olish uchun ozuga muhiti tarkibidagi metanol miqdori 2% gacha oshirildi. 2% metanolli
"K" ozuqasida 24 soat mobaynida faol o‘sib, ko‘p miqdorda biomassa to‘plagan bakteriyalar tanlab olindi.

Alohida ajratib olingan izolyatlar koloniyasining morfologiyasi va mikroskopik ko‘rinishi o‘rganildi. Bakteriyalar Gramm
usulida [5] bo‘yaldi. Bakteriya hujayrasining morfologiyasini o‘rganish “Axiolab 5” Zeiss (Germaniya) fazali kontrast optik
mikroskop yordamida (10x100 marta kattalashtirilgan) amalga oshirildi.

Molekulyar genetik usulda identifikatsiya qilish. Bakteriya "K" suyuq ozuga mihitida o’stirildi, DNK ajratish va 16S
rRNA genini PCR orqali ko‘paytirish amalga oshirildi.

DNK ajratish: H. facile bakteriyasining genom DNKSsi modifikatsiyalangan Marmur usuli asosida [6] ajratildi. PCR uchun
universal primerlar: Boshlang’ich praymer (27F): AGAGTTTGATCMTGGCTCAG, tugallangan praymer (1492R):
GGTTACCTTGTTACGACTT PCR reaksiyasi tarkibi (20 pL hajmda, GenPak® PCR MasterMix yordamida): 10 pL MasterMix
, 8.2 puL ikki marotaba distillangan suv , 0.4 pL har bir primer , 1 pLL. DNK namuna, PCR sharoitlari:

1) Boshlang‘ich denaturatsiya: 94 °C da 3 daqiqa, 2) Denaturatsiya: 94 °C da 40 soniya

3) Primer birikishi: 55 °C da 40 soniya , 4) Uzaytirish: 70 °C da 90 soniya (35 sikl)

5) Yakuniy uzaytirish: 70 °C da 7 daqgiqa , 6) Natijani aniqlash: PCR mahsulotlari 1% agaroz gelida, etidium bromid bilan bo‘yalib
elektroforez gilindi.

PCR mahsulotini tozalash va ketma-ketlikni aniglash. PCR mahsuloti geldan ajratib olinib, QIAquick® Gel Extraction
Kit yordamida tozalandi. Tozalangan DNK miqdori NanoPhotometer® N60 (Implen) qurilmasida o‘lchandi. Sekvenlash jarayoni
BigDye Terminator v3.1 va Applied Biosystems 3130 sekvenator (Thermo Fisher Scientific, AQSH) yordamida bajarildi. Olingan
ketma-ketlik NCBI BLAST bazasi bilan solishtirildi. 16S rRNA geniga asoslangan fylogenetik daraxt MEGA-X dasturi (v10.1.8)
yordamida tuzildi (7).

Tadgiqot natijalari. Olib kelingan suv namunalaridan jami 10 ta izolyat ajratib olindi, shulardan 1ta bakteriya izolyati
metanolni yaxshi o‘zlashtirish qobiliyatiga ega ekanligi ma’lum bo‘ldi. Chunki ushbu bakteriya 2% metanolli ozuqa muhitida ham
juda yaxshi osishi ya’ni 48 soat davomida o‘stirilganda, hujayralar titri 10% KHB/ml ni tashkil gilishi aniglandi.

Ajratib olingan bakteriya koloniyasining morfologiyasi o‘rganilganda, doirasimon, sarg‘ish-qaymoqrangda ekanligi,
chetlari tekis, usti silliq, yuza qismi bo‘rtganligi ma’lum bo‘ldi. Mikroskop ostida o‘rganilganda, hujayra shakli tayoqchasimon,
o‘ziga xos ipga o‘xshash shaklli grammanfiy ekanligi aniqlandi (1-jadval, 1-2 rasmlar).

1-jadval
Ajratib olingan bakteriya izolyatining morfologik xususiyatlari
1zolyat Koloniyasi Hujayrasi
ragami Shakli Rangi Relyefi Koloniyaning cheti Struktu rasi Shakli Gram bo‘yicha bo‘yalishi
T-1 oval sarg‘ish-qaymoq bo‘rt gan tekis Eg::a:gor tayogcha simon manfiy
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2-rasm. Ajratib olingan bakteriya izolyatining mikroskopik ko‘rinishi (100x10 marta kattalashtirilgan)
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Bakteriya molekulyar genetik usulda identifikatsiya qilindi va filogenetik daraxt tuzish uchun NCBI ma’lumotlar
bazasidagi ma’lumotlar bilan solishtirildi. DNK ketma-ketligi Sanger usuli yordamida aniglandi:
1 H. facile
AGACGGGTGAGTAACACGTGGGAACCTTCCCTATAGTACGGAATAGCCCAGGGAAACTTGGAGTAATACCGTATA
CGCCCGAGAGGGGAAAGATTTATCGCTATAGGATGGGCCCGCGTAGGATTAGCTAGTTGGTGAGGTAATGGCTCA
CCAAGGCGACGATCCTTAGCTGGTTTGAGAGAACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGAGTGATGAAGGCCT
TAGGGTTGTAAAGCTCTTTTGCCGGGGACGATAATGACGGTACCCGGAGAATAAGTCCCGGCTAACTTCGTGCCAG
CAGCCGCGGTAATACGAAGGGGACTAGCGTTGTTCGGAATCACTGGGCGTAAAGCGCACGTAGGTGGATTTGTAA
GTCAGGGGTGAAATCCCGGGGCTCAACCTCGGAACTGCCTTTGATACTGCAAGTCTTGAGTCCGATAGAGGTGGGT
GGAATTCCTAGTGTAGAGGTGAAATTCGTAGATATTAGGAAGAACACCGGTGGCGAAGGCGGCCCACTGGATCGG
TACTGACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGG
ATGCTAGCCGTCGGATAGCTTGCTATTCGGTGGCGCAGCTAACGCATTAAGCATCCCGCCTGGGGAGTACGGCCGC
AAGGTTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGACGCAACGCGA
AGAACCTTACCAGCTCTTGACATTCACTGATCGCCTGGAGAGATCCGGGAATTCCAGCAATGGACAGTGGGACAG
GTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTCGCCATTA
GTTGCCATCATTAAGTTGGGCACTCTAGTGGGACTGCCGGTGATAAGCCGGAGGAAGGTGGGGATGACGTCAAGT
CATCATGGCCCTTACGGGCTGGGCTACACACGTGCTACAATGGCGGTGACAATGCGCAGCCACCTAGCAATAGGG
CGCTAATCGCAAAAAGCCGTCTCAGTTCAGATTGAGGTCTGCAACTCGACCTCATGAAGTCGGAATCGCTAGTAAT
CGCGCATCAGCATGGCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGTCTT
ACCCTAAA.

16S rRNK geni ketma-ketligi tahlili shuni ko‘rsatdiki, ajratilgan bakteriya Hyphomicrobium turkumiga mansub bo‘lib,
uning filogenetik yaqginligi H. album bilan DNK ketma-ketligini NCBI ma’lumotlar bazasida taqqoslanganda 98% o‘xshashlik
aniglandi (3-rasm).
@ PV123200 Hyphomicrobium facile strain t1 16 S rRNA gene partial sequence
4 PV123204 Hyphomicrobium facile strain t2 16 S rRNA gene partial sequence
AB222020.1 Hyphomicrobium facile gene for 165 rRNA partial sequence
PP693056.1 Hy phomicrobium facile strain TRA2 16 S rRNA gene partial sequence
Y¥14312.1 Hyphomicrobium facile partial 16 5 rRNA gene strain IFAM B522
96% ABG80579.1 Hyphomicrobium methylovorum 165 rRNA partial sequence strain: NBRC 14180
¥ 14307.1 Hyphomicrobium methylovorum partial 16 S rRNA gene strain DSM 5458
¥14308.1 Hyphomicrobium denitrificans partial 165 rRNA gene strain DSM 1869
AJ854111.1 Hyphomicrobium denitrificans partial 16 S rRNA gene
NR 180916.1 Hyphomicrobium album strain XQ2 16S ribosomal RNA partial sequence
MNGB47626.1 Hyphomicrobium album strain XQ2 16 S ribosomal RNA gene partial sequence
X53182.1 Hyphomicrobium vulgare 165 rRNA (part.)
Y¥14303.1 Hyphomicrobium hellandicum partial 16 S rRMA gene strain IFAM KB-677
¥ 14306.1 Hyphomicrobium zavarzinii partial 165 rRNA gene strain ZV-580

94% U59506.1 Hy phomicrobium zavarzinii strain ATCC 27495 16 S rRNA gene
3-rasm. H. facile ning filogenetik daraxti Maksimal ehtimollik statistik usuli yordamida tuzilgan (Mega4 bioinformatika dasturi
doirasida)

Xulosa. Tadqiqot natijalariga ko‘ra, Toshkent qog‘ozni qayta ishlash korxonasi oqava suvlaridan 2% metanolli ozuga
muhitida juda yaxshi o‘sadigan, faol metilotrof bakteriya ajratib olindi. Bakteriyaning morfologiyasi asosida uning H. facile turiga
o‘xshashligi tasdiqlandi. Molekulyar-genetik usulda identifikatsiya gilinganda H. facile turiga 100% o‘xshashligi aniqlandi. Ajratib
olingan bakteriyaning yagona uglerod manbai sifatida sanoat chiqgindisi ko’rinishida to‘planadigan, arzon xom-ashyo ya’ni
metanolni yaxshi o‘zlashtirish va ko‘p biomassasi hosil qilish qobiliyatiga ega ekanligi muhim ko’rsatkich bo’lib, ushbu
bakteriyadan kelgusida istigbolli biotexnologik produsent sifatida foydalanish mumkin ekanligini ko‘rsatadi.
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