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NHAN DONG VA PHAN TICH TRINH TU'NUCLEOTIDE
VUNG MA ITS-rDNA CUA CHUNG NAM PHAN HUY SINH HQC CELLULOSE

TOM TAT

Trinh Dinh Kha~
Truong Pai hoc Khoa hoc — DH Thai Nguyén

Trong nghién ctru nay, chung t6i mo ta két qua nhan dong va phan tich trinh ty ving ma ITS-
rDNA ciia chung ndm NDVNO1 phan huy sinh hoc cellulose. Ving ma ITS-rDNA da dugc phan
1ap bang phan ung PCR va nhan dong vao vector pJET1.2/blunt dé doc trinh ty nucleotide. Trinh
tu nucleotide ving ma ITS-rDNA ciia ching NDVNO1 ¢6 kich thuéc 808 bp va co do twong dong
cao v6i mot sb dai dién cua chi nAm dam Peniophora (92,1 — 99,3%). Trong d6, trinh ty nucleotide
tuong ddng cao nhét vai loai Peniophora sp. M104-3B (M s GenBank: HM595565). Trinh tu
nucleotide ving md ITS-rtDNA cia chiung nay di duoc ding ky trén GenBank véi ma sb
JF925333. Chiing nim NDVNO1 duoc dit tén 1a Peniophora sp. NDVNO1.

T kKhéa: Nhdn dong, gidi trinh tu, phdn hiy sinh hoc cellulose, Peniophora, vung ma ITS-rDNA

MO DAU

Cellulose 1a dang hop chat hiru co phd bién
nhét trén trai dat duoc tong hop nhd qué trinh
quang hop cua thyc vat. Cellulose dugc phan
huy sinh hoc boi enzyme cellulase do cac
chung vi khuan, vi nAm va nim dam sinh tong
hop [9]. Viéc chuyén hoa sinh hoc cellulose
boi enzyme cellulase thanh duong c6 nhiéu y
nghia quan trong va dugc Gng dung trong
nhiédu linh vuc: cong nghiép thuc phim, san
xuét thire dn chan nudi, san xuét bia, bot giéy,
nganh cong nghiép chat tdy rira, nganh cong
nghiép dét may, nhién lidu va héa chit, quan
1y chét thai va xtr 1y 6 nhiém mai trudng [2],
[5]. Mot trong nhitng cong viéc can tién hanh
khi nghién ctru cac ching vi sinh phan hiy
sinh hoc cellulose 1a phai phan loai ching vi
sinh d6. Hién nay, dé phan loai chung vi sinh
vat nguoi ta co thé dua vao nhiing dic diém
hinh thai, sinh 1y sinh héa va phéan loai phan
tr. Trong do, phan loai hoc phan tir dya vao
trinh tu nucleotit ciia gen ma hdéa rRNA dang
la mot cong cu hitu hi€u trong phén loai va bd
sung cho quéa trinh phan loai bang cac dic
diém hinh thai, sinh 1y sinh hoa.

ITS-rDNA 1a vung trinh ty nucleotide dac
trung nam giita gen ma hoa 18S rRNA, 5,8S
va gen ma héa 28S rRNA. Vung ITS-rDNA
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c6 trinh tu tuong ddi bao thu nén co thé dugc
st dung lam chi thi phan tr trong phén loai
phan tir [4]. Cap mdi ITSIF, ITS4B dugc
thiét ké dwa trén trinh ty ving cudi cta gen
18S rRNA va ving dau cua gen 28S rRNA
(hinh 1) d4 duoc nhiéu tac gia sir dung trong
nghién ctru phan loai hoc phan tir cac ching
nam [3], [6], [7]. St dung cip mdi ITSI-F,
ITS4-B s€ nhan dugc doan DNA bao g@)m
mot phan trinh ty gen mi hoa 18S rRNA,
vung ITS1, gen md hdéa 5,8S rRNA, vung
ITS2 va mdt phan trinh ty gen ma hoa 28S
rRNA. Trong nghién ctru nay, chung t6i cong
b6 két qua nhan dong va phan tich trinh ty
ving ITS-tDNA cua ching nim dam
NDVNO1 c6 kha nang sinh tong hop cellulase
tuyén chon & Viét Nam.

VAT LIEU VA PHUONG PHAP

Vat liéu

- Chiing giéng

Ching ndm NDVNOI c¢6 kha ning sinh tong
hop cellulose phan 1ap tir g6 muc dugc cung
cAp tir bo suu tap ching gidng cua phong thi
nghiém Sinh hoc — Khoa Khoa hoc Su séng —
Truong Pai hoc Khoa hoc — Pai hoc Thai
Nguyén. Chung E. coli DHI0B dugc cung
cap boi Phong Cong nghé Sinh hoc enzyme —
Vién Cong ngh¢ Sinh hoc — Vién Khoa hoc
va Cong nghé Viét Nam.
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Hinh 1. So' d6 cdu triic gen ma héa rRNA va viing thiét ké cdp moi ITSIF, ITS4B [3], [6], [7]

- Héa chat

Kit nhan dong pJET 1.2/blunt, enzyme Xhol,
Xbal, T4 — DNA ligase dugc mua tir hang
Fermentas (Litva), CMC (carboxylmethyl
cellulose) tir Sigma (M¥), Peptone, cao nim
men, agarose tur Bio Basic (Canada).

Phuong phap

- Xdc dinh hoat tinh phan huy cellulose

Chung nam NDVNO1 dugc 1én men trong
mdi truong PDA dich thé co6 bo sung 1%
CMC & 30°C, lic 200 vong/phut trong 4
ngay. Dich ngoai bao duoc thu hdi bang cach
ly tam 10000 vong/phut trong 10 phut & diéu
kién 4°C dé xac dinh hoat tinh thuy phan
cellulose. Hoat tinh thiy phan cellulose dugc
x4c dinh bang phuong phap khuéch tan trén
moi trudng thach agar c6 bd sung 0,5% CMC
véi céc thé tich dich 1én men khac nhau 20-80
pl. Sau 24h u ¢ 37°C, vong phan giai CMC
dugc xac dinh bang phuong phap nhudém dic
hi€u véi dung dich lugol 1%.

- Téch chiét DNA tong s6

Ching ndm NDVNO1 dugc nudi ciy trong moi
truong PDA dich thé sau 5 ngay thu pellet.
Pellet nim duogc nghién nhanh trong ni to 1ong
thanh dang bdt min. Mau dugc chuyén vao
tube 2 ml, bd sung dung dich pha té bao va 50
pl protease K (200 mg/ml) trong 3h & 56°C,
thinh thoang dao nhe. Sau d6, mau duoc bd
sung 200 ul dung dich 5SM CHzCOOK u 10
phut trong da. Sau khi ly tdm 10 phut ¢ 4°C
v6i 10000 vong/phut, dich ndi chira DNA tiép
tuc dugc chiét bé“mg chloroform : isoamyl
alcohol (24:1) dé loai protein va tuia DNA bfmg
100% isopropanol. DNA duoc hoa trong dém
TE (pH 8,0), sau d6 dwoc dién di kiém tra va
bao quan ¢ -20°C [1].
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- Phdn tich trinh tw nucleotide ving ma ITS-
rDNA

Cap moi ITSIF (5'- CTT GGT CAT TTA
GAG GAA GTA A-3) va ITS4B (5'- CAG
GAG ACT TGT ACA CGG TCC AG - 3)
[3], [6], [7] duoc sur dung dé nhan ving ma
ITS-tDNA ciia ching ndm NDVNOI. Hon
hop phan tng gém 1,5 pl (50 ng) DNA
khuon; 1 pl (10 pmol) moi mdi loai; 2 ul
MgCl, 25 mM; 2 ul dNTP 2,5 mM; 0,25 ul
Taqg polymerase 5U; 2,5 ul d&m PCR 10x;
nude cat khir ion dén 25 pl. PCR duoc tién
hanh theo chu trinh: 95°C/ 5 phut, 30 chu ky
(95°C/1 phat, 50°C/1 phat, 72°C/1 phat),
72°C/10 phut.

San pham PCR dugc lai vao vector pJET 1.2
bang T4 ligase theo kit cia hing Fermentas.
San pham lai dugc bién nap vao té bao E. coli
chung DH10B va chon lgc trén méi trudng
LB c6 bd sung ampicillin nubi ciy ¢ 37°C
qua dém. DNA plasmid duoc tach chiét va
tinh sach theo phuong phép cua Sambrook va
Russell (2001) [8].

Vung md ITS-rDNA cua ching NDVNOI
dugc giai trinh tw bang may giai trinh tu ty
dong boi cong ty Macrogen - Han Qudc.
Trinh ty nucleotide dugc xir Iy va phan tich
bang phan mém DNAstar (Winscosin, USA)
va  Blast  (http://blast.ncbi.nim.nih.gov/
Blast.cgi) dé xac dinh hé sd twong dong va
dung cay phan loai.

KET QUA VA THAO LUAN

Tach chiét DNA téng s6 va phan lap ving
ma ITS-rDNA

Chung nim NDVNOI di dugc khao sat kha
ning phan huy cellulose bang phuong phap
khuéch tan trén thach. Két qua cho thay dich
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Ién men ngoai bao cua chung NDVNOI1 co
kha ning phan hiy co chdt CMC manh voi
duong kinh vong thuy phan co chit CMC
tang theo néng d6 dich 1én men thtr nghiém
(hinh 2).

d

Hinh 2. Hoat tinh phdn hity cellulose cua dich lén

men ngoai bdo ciia ching nam NDVNOI
0: 80 wl dich méi truong trudc khi lén men; 20: 20 ul
dich sau lén men; 40: 40 ul dich sau lén men, 60: 60
wd dich sau lén men; 80: 80 ul dich sau lén men
DNA tong s6 ciia ching ndam NDVNO1 duogc
téch chiét theo phuong phap da mé ta. Két qua
dién di trén gel agarose cho thdy DNA khong
bi durt gdy, c6 thé dung cho cac nghién ctru vé
nhan dong gene (hinh 3A). Phan ung PCR
duogc thyc hién voi cdp moi ITSIF, ITS4B dé
phén lap ving md ITS-rDNA. Két qua dién di
trén gel agarose 0,8% cho thiy san pham PCR
tuong ddi dic hiéu co kich thudc khoang 800
bp (hinh 3B). Két qua nay phu hop véi tinh
toan 1y thuyét va tuong duong véi nhiing
nghién ctru trude day vé ving ITS-rDNA cua
cac chung nim dam [4], [6].

1 M bp bp M 2
10000 3000
3000 1000

1000 500

A B

Hinh 3. Hinh dnh dién di DNA téng s6 (A) va san
phédm PCR (B)
M: Marker; 1: DNA tong so; 2: San phdam PCR

Nhén dong

San pham PCR dugc lai vao vector pJET 1.2
va bién nap vao té bao E. coli ching DH10B.
Plasmid tai to hop da dugc tinh sach va dién di
kiém tra. Két qua cho thay dong plasmid sb 1
cao hon dbi chimg am (Hinh 4A), rat c6 thé
san pham PCR di duoc lai vao vector pJET
1.2. Bé khang dinh chiing toi da tién hanh cat
plasmid tai t6 hop bang enzyme giéi han Xhol
va Xbal. Két qua dién di cho thay c6 san pham
ct kich thude khoang hon 800 bp (hinh 4B)
phu hop véi tinh toan. Nhu vay, san PCR da
dugc nhan dong bang vector pJET 1.2.

2 M bp

3000

~800 bp ; 880

Hinh 4. Hinh anh dién di plasmid (A) va san
phdm cdt bang enzyme giGi han (B)
DC: doi chimg pJETI.2; M: Marker; 1: plasmid
c6 mang dogn chén; 2: san pham cat plasmid tdi
t6 hop bang enzyme Xhol va Xbal

Phan tich trinh tw

San pham plasmid tai to hgp mang doan chén
da dugc doc trinh ty boi hang Macrogen -
Han Qudc. Két qua cho thdy ving ma ITS-
tDNA cua ching nim NDVNOI cé kich
thude 808 bp (hinh 5).

Trinh ty nucleotide vung ma ITS-rDNA phén
1ap tir ching nam NDVNOI ¢6 200 nucleotide
loai A (24,75%), 206 nucleotide loai G
(25,50%), 196 nucleotide loai T (24,26%) va
206 nucleotide loai C (25,50%). Tong sb
nucleotide loai A va T chiém 49,01%, tong sb
nucleotide loai G va C chiém 50,99%. Ti 1é
(A+T/G+C) bang 0,96. Sir dung phan mém
Blast so sanh v6i céc trinh tu gene da cong bd
trén GenBank chung t6i nhan thiy, trinh tyr
nucleotide phan 1ap dugc c¢6 do twong ddng
cao voi mot sb loai thudc chi nim dam
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Peniophora. Pong thoi phan tich cdu tric
chung t6i nhan thiy trinh ty nucleotide phan
lap dugc bao gém mot phﬁn trinh tu gen ma
hoa 18S rRNA, vung ITS1, gen ma hoa 5,8S
rRNA, vung ITS2 va mdt ph?m trinh tw gen
ma hoa 28S rRNA. Két qua nay phu hop véi
tinh toan 1y thuyét va nhimg nghién ciru trudc

day khi str dung cip mdi ITSIF va ITS4B dé
nhan viing ma ITS-rDNA ctia cac chung nim
dam [3], [6], [7]. St dung phan mém DNA
star ching t6i da tinh dwoc hé sé twong dong
di truyén (bang 1) cua ching NDVNOI1 véi
mot s6 ching thudc chi Peniophora va dung
duoc cay phat sinh ching loai (hinh 6).

GAGACTT GTACACGGTC CAGCACGGAA AACGCTTCTC TAAATTACAA CTCGGACGCC 60
GACGCCA GATTTTAAAT TTGAGCTCAT CCCGCTTCAC TCGCAGTTAC TAGGGGAATC 120
GTTAGTT TCTTTTCCTC CGCTTATTGA TATGCTTAAG TTCAGCGGGT AGTCCCGCCT 280
TCGAGGT CAAGTTGGTA GTGATTGTCC CAGTGGGACG GTTGGAAGCG ACTCCCATAG 240
CGCTAAG CCGAGGCGTA GATGACTATC ACACCAAGGC CGCAAGGGCT TCGCTAATGC 300
CAAGGAG AGCGGATCGA CCAGGGACCC GCAAGCTCCC AAATCCCAGC CCGATACCCT 360
AAAAAGG TAGGGGGTGG AGGAGTTCAC GACACTCGAA CAGGCGTGCC CCTCGGAATG 420
AGGGGCG CAAGGTGCGT TCAAAGATTC GATGATTCAC TGAATTCTGC AATTCACATT 480
TATCGCA TTTCGCTGCG TTCTTCATCG ATGCGAGAGC CAAGAGATCC GTTGTTGAAA 540
GTATTTG TGCGAGTTAA CGCAAGGTAC ATTCAGATAC TTAATCGGGG GTATGTTAAA 600
AGCATGC GAGCTTCCGA TCTCTCTTCT GCTCGCACAC TTGGTTCACA GTGGGGTGGA 660
GAGAAGG GACACCAGCC CAGACGAGCA CATCCCATCG CTGGGCAGCT GCAGTACCGG 720
GGCATTC CGAGCTTCGC AAATGATCCT TCCGCAGGTT CACCTACGGA AACCTTGTTA 780
CTTTTAC TTCCTCTAAA TGACCAAG 808

Hinh 5. Trinh tir nucleotide ving ma ITS-rDNA ciia chiing ndm NDVNO1

Bang 1. Hé s6 twong dong vé trinh tw nucleotide gitta viing md ITS-rDNA ciia ching NDVNOI
véi mét s6 chiing nam thugc chi Peniophora

Hé s0 twong dﬁng (%)
2 3 4 5 6 7
3 1 99,3 96,3 96,7 96,9 99,2 1 NDVNO1
% 2 7,9 91,1 90,7 93,1 92,8 91,7 2 Pin698
=3 0,7 8,9 97,2 96,2 96,5 98,8 3 PsM565
é 4 3,7 9,3 2,8 96,5 96,7 97,7 4 PsM567
\(g 5 3,3 6,9 3,8 35 99,5 5 PsV293
w | 6 3,1 7,2 3,5 3,3 0,5 6 PsVv294
T | 7| 08 8,3 1,2 2,3 2,9 7 PsX438
1 2 3 4 5

_|:ND/I\Dl.seq
Ps\VB65.%2q
— PsX438.%q
PsVB67.%2q
) :Ps\/293.seq
Ps\V2%4.seq
Pn698.seq

42 | |

4 0

Nucleotide Substitutions (x100)

Hinh 6. Cdy phat sinh ching loai ching ndm NDVNOI

Pin698: Peniophora incarnata (EU918698); PsM565: Peniophora sp. M104-3B (HM595565); PsM567:
Peniophora sp. M48 (HM595567); Ps\VV293: Polyporales sp. Vega601 (EF672293); Ps\V294: Polyporales
sp. Vega382 (EF672294); PsX438: Peniophora sp. XL-A26 (EF488438)
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Két qua bang 1 cho thay trinh tu nucleotide
vung ma ITS-rDNA cua ching NDVNO1
tuong ddng 92,1 - 99,3% vo&i mot sd ching
thuoc chi Peniophora. Trong d6, trinh tu
tuong dong cao nhat (99,3%) véi ching
Peniophora sp. M104-3B ¢6 ma s GenBank:
HMS595565 (PsM565); twong dong 99,2% véi
ching Peniophora sp. XL-A26 c6 ma s
GenBank: EF488438 (PsX438). Do do, ching
NDVNOI da dugce dit tén 1a Peniophora sp.
NDVNOI va trinh ty ving ma ITS-rDNA da
dugc diang ky trén GenBank voi ma sb JF
925333.

KET LUAN

ba nhén dong va phan tich trinh ty nucleotide
ving mé ITS-rDNA cua chiing nAm NDVNOI1
c6 kha nang phan huy cellulose. Ving ma
ITS-tDNA cuta chang nim NDVNO1 c¢6 kich
thudc 808 bp. Trinh ty nucleotide trong dong
92,1-99.3% véi mot s6 ching thude chi nAm
dam Peniophora. Chung NDVNO1 da dugc
dat tén la Peniophora sp. NDVNO1 va trinh
tu nucleotide vung ma ITS-rDNA da duoc
ding ky trén GenBank voi mé sé JF 925333.

Loi cam on: Cong trinh nay dugc hoan thanh
voi sy giup do mot sb vat liéu va hoa chat tir
Phong Cong ngh¢ sinh hoc Enzyme — Vién
Cong ngh¢ sinh hoc.
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SUMMARY
CLONING AND SEQUENCE ANALYSIS OF ITS-rDNA REGION IN FUNGAL
STRAIN FOR THE BIOLOGICAL DEGRADATION OF CELLULOSE

Trinh Dinh Kha
College of Sciences — TNU

In this study, we described the result of cloning and sequencing analysis of the ITS-rDNA region
in fungal strain for the biological degradation of cellulose. The ITS-rDNA region of NDVNO1
strain was isolated by PCR reaction and cloned into the vector pJET1.2/blunt for nucleotide
sequencing. The sequence analysis result has showed that the sequence of the ITS-rDNA region of
NDVNO1 strain has 808 bp and high homology to those of some representatives of the
basidiomycetes genus Peniophora (92,1-99,3%). Among them, it has the highest homology with
that of Peniophora sp. M104-3B strain (accession number HM595565). The ITS-rDNA region of
the NDVNOL1 strain was deposited in GenBank with accession number JX987096. The NDVNO1
strain was named Peniophora sp. NDVNO1.

Keywords: Biological degradation of cellulose, cloning, ITS-rDNA region, Peniophora, sequencing.
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