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NHAN DONG VA PHAN TICH TRINH Ty NUCLEQTIDE
VUNG MA ¥TS-rDNA CUA CHUNG NAM PHAN HUY SINH HQC CELLULOSE

TOM TAT

TFrinh Dinh Kha
Traimg Dai hoc Khoa hoc — DH Thit Nguyén

Trong nghién ctm ndy, ching t3i mé t két qua nhin dong va phan tich trinh ty ving ma ITS-
rDNA cia chiing nam NDVNO1 phén hy sinh hoc cellulose. Viing mé ITS-rDNA 42 duge phin
Iap biing phan mg PCR va nhén dong vao vector pJET1.2/blunt d& doc trinh nr nucleotide. Trinh
twr nucleotide ving ma ITS-rDNA cta ching NDVNOI ¢ kich thuéc 808 bp vi o6 46 twong déng
a0 véi mot sb dai dign cia chi ndm dam Peniophora (92,1 —99,3%). Trong dé, trinh tir nucleotide
tuemg ddng cao nhét véi loai Peniophora sp. M104-3B (M s3 GenBank: HV595565). Trinh tw
nucleotide ving mii ITS-rDNA ela ching ndy di dugc ding ky trén GenBank voi mi sé
JF925333. Chiing ndm NDVNO1 duoe dat tén 13 Peniophora sp. NDVNOIL.
Tir khéa: Nhdn dong, gidi trink tw, phdn hily sinh hoc celtulose, Peniophora, viing ma ITS-rDNA

MG PAU

Cellulose 14 dang hep chit hiru co phé bién
nhét trén trai dAt dugc tdng hop nhir qué trinh
quang hop cia thye vét. Cellulose duge phin
hiy sinh hoc bdi enzyme cellulase do cic
ching vi khudn, vi nm va nim dam sinh t&ng
hop [9]. Viée chuyén héa sinh hoe cellulose
boi enzyme celiulase thanh dudng ¢6 nhidu y
nghia quan trong va duge Gng dung trong
nhidu [inh vue: ¢dng nghiép thye phdm, sin
xuéit thirc &n chain nudi, san xuét bia, bét gidy,
nganh céng nghiép chit tiy rira, nganh cong
nghip dét may, nhién lidy va héa chit, quin
1y chit thai va xir Iy & nhifm méi truong (2],
[5]. Mét trong nhifng cong viée cin ién hanh
khi nghién ctu cic chung vi sinh phin hiy
sinh hoc cellulose 13 phai phan loai ching vi
sinh d6. Hién nay, d& phan loai chiing vi sinh
vit ngudi ta ¢6 thé dua vio nhitng dic diém
hinh thai, sinh 1y sinh hda va phén loai phéin
tir. Trong 46, phin loai hgc phin tir dwa vao
trinh tu nucleatit ca gen ma hda rRNA dang
1i mt cdng cy hifu higu trong phén loai va bd
sung cho qué trinh phdn loai biog cic dic
diém hinh thai, sinh 1y sinh héa.

ITSDNA i ving trinh ty nucleotide dic
trung néim giira gen ma héa 188 rRNA, 5,85
va gen m3 hoa 288 rRNA. Ving ITS-TDNA

" Tel. 0983 034876: Email: khatd@onus.edv.yn

¢ trinh tr tuong dbi bao tha nén cé thé duoc
sir dung lam chi thi phén r trong phin loai
phin tir [4]. Cap mdi ITSIF, ITS4B dugc
thiét ké dya trén trinh tu ving cudi cia gen
185 rRNA va viing diu clia gen 285 rRNA
(hinh 1) di dwoc nhidu tic gid sir dung trong
nghién ciru phén logi hoc phén tir cdc chung
ném [3], [6], [7]. Sit dung cap médi ITSI-F,
ITS4-B s& nhdn duge doan DNA bao ghm
mot ph?m trinh tu gen m3 héa 18S rRNA,
ving ITS1, gen ma héa 5,85 rRNA, ving
ITS2 va mdt phin winh tw gen mi héa 285
rRNA. Trong nghién ciru ndy, ching ti cing
bé két quai nhan dong va phan tich trinh tr
ving ITS<DNA cia ching nim dém
NDVNO1 c6 khé ning sinh tbng hop cellulase
tuyén chon & Viét Nam.

VAT LIEU VA PHUONG PHAP

Vit ligu

- Chung gidng

Ching nim NDVNO1 ¢6 khé nang sinh tong
hop cellulose phin lip tir pé muc duge cung
cAp tir bd suu tap ching gidng cia phong thi
nghiém Sinh hoc — Khoa Khoa hge Sy séng -
Truong Pai hoc Khoa hoc ~ Pai hoe Thai
Nguyén. Ching E£. coli DHI0B dugc cung
cép béi Phong Céng nghé Sinh hec enzyme —
Vién Céng nghé Sinh hoc — Vién Khoa hoe
va Céng nghé Viét Nam.
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Minh 1. So 46 cdu iriic gen ma héa rRNA va ving thiés ké cdp méi ITSIF, ITS4B (3], [6], [7]

- Héa chdt

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

Phwong phip

- Xdc dinh hoat tinh phdn hiy cellulose
Ching ndm NDVNO1 dugc lén men trang
méi trudmg PDA dich thé ¢ bd sung 1%
CMC & 30°C, lic 200 véng/phit trong 4
ngay. Dich ngoai bao dugc thu hdi bing cich
ly tdm 10000 vong/phit trong 10 phat & diéu
kién 4°C 4& xac dinh hoat tinh thiy phén
cellulose. Hoat tinh thily phén cellulose dwge
xic dinh bing phuong phip khuéch tn trén
méi trudng thach agar c6 bb sung 0,5% CMC
véi cdc thé tich dich 1én men khac nhau 20-30
ul. San 24h @t & 37°C, vong phén giai CMC
duge xédc dinh b%ng phurong phip nhudm dic
higu véi dung dich lugol 1%.

- Tdch chibt DNA 1éng 56

Chiing ném NDVNO1 dwge nuéi edy trong mdi
tradmg PDA dich thé sau 5 ngay thu pellet.
Pellet ndm dwge nghién nhanh trong ni to long
thanh dang bét min. Miu duge chuyén vio
tube 2 ml, bd sung dung dich pha té bao va 50
pl protease K (200 mg/ml) trong 3h & 56°C,
thinh thoing dio nhg. Sau 46, mau duge bé
sung 200 ul dung dich SM CH;COOK 1 10
phiit trang da. Sau khi ly tdm 10 phit & 4°C
vai 10000 véng/phit, dich ndi chira DNA tiép
e duge chift bing chloroform : isoamyl
alcohol (24:1) 8 loai protein vi tia DNA bing
100% isopropanol. DNA duge hoa trong dém
TE (pH 8,0), sau d dugc dién di kiém tra va
bio quan &-20°C [1).
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= Phdn tich trinh tw nucleotide ving mé ITS.
rDNA

Cip mdi ITSIF (5- CTT GGT CAT TT4
GAG GAA GTA A- 3°) va ITS4B (5- CAG
GAG ACT TGT ACA CGG TCC AG - 3)
[3], (6], [7] dwoc sir dung d€ nhén ving mi
ITS-DNA cia chiang nim NDVNOL, Hi
hop phan Gng gdm 1,5 pl (50 ng) DNA
khudn; 1 pl (10 pmoly méi mai loai 2 yl
MgCl, 25 mM; 2 ul ANTP 2,5 mM; 0,25 pl
Tag polymerase 5U; 2,5 pl dém PCR 10x,
nudce cht khir ion dén 25 pl. PCR duge tién
hanh theo chu trinh: 95°C/ 5 phit, 30 chu ky
(95°C/1 phit, 50°C/} phat, 72°C/1 phi,
72°C/10 phiit.

San phim PCR duoc lai vao vector pJET 1.2
bing T4 ligase theo kit ciia hing Fermentas,
San phim lai dwgc bién nap vao té bio E. coli
ching DHI0B va chon loc trén méi truimg
LB ¢b b sung ampicillin nusi cdy & 37°C
qua dém. DNA plasmid dugc tach chiér vi
tinh sach theo phwong phép cia Sambrook v
Russell (2001) [8],

Ving mi ITS-rDNA ciia chiing NDVNOI
duoc gidi trinh tr bing may gidi trinh wtr
dong béi cong ty Macrogen - Han Quic.
Trinh ty nucleotide duge xit Iy va phén tich
bling phin mém DNAstar (Winscosin, USA)
vi  Blast  (http://blast.ncbi.ntm.nih.gov
Blast.cgi) 44 x4c dinh hé s6 twong ddng &
dyng cly phén logi.

KET QUA VA THAO LUAN

Téch chiét DNA tdng s8 va phan igp viog
mi ITS-rDNA

Ching ndém NDVNO1 di dwgc khao sét khé
néing phén hiy celiulose bing phwong phip
khuéch tan trén thach. Két qui cho thiy dich
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Ién men ngoai bao cua ching NDVNOI c6
kha ning phan hity co chit CMC manh véi
dudng kinh vong thity phan co chit CMC
tang theo néng 44 dich lén men thir nghiém
(hinh 2).

Hinh 2. Hoat tinh phdn hiy cellulose ciia dich lén
men ngogi bao cua ching nam NDVNO!

0: 80 yud 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 djch sau tén men
DNA téng sb ctia ching ndm NDVNOI duge
tach chiét theo phwong phap da mé ta. Két qua
dién di trén gel agarose cho thiy DNA khong
bj dirt gy, c6 thé diing cho cac nghién clru vé
nhin dong gene (hinh 3A). Phan ing PCR
duoc thue hign véi cip méi ITSIF, ITS4B dé
phén 13p ving ma ITS-rDNA. Két qua dién di
trén gel agarose 0,8% cho thiy san phdm PCR
tuong ddi dac hiéu ¢6 kich thude khoing 800
bp (hinh 3B). Két qua nay phu hop véi tinh
todn ly thuyét va tuong duong v6i nhiing
nghién ctu trude dy vé ving ITS-rDNA cia

cac ching ndm dam [4], [6].

1 M bp bp M 2
10000 3000
3000 1000 [
1000 500~
A B

Hinh 3. Hirh anh dién di DNA léhg 56 (A) va san
pham PCR (B)

M: Marker; 1: DNA téng s6; 2: San pham PCR

Nhin dong

Sén phdm PCR dugc lai vao vector pJET 1.2
v bién nap vao té bio E. coli ching DH10B.
Plasmid t4i 3 hop d duvc tinh sach va dlen di
kiém tra. Két qua cho thiy dong plasmld sb 1
cao hon d8i chimg am (Hinh 4A), rét c6 thé
san phim PCR di dugc lai vao vector pJET
1.2. Dé khiing dinh chiing toi da tién hanh cit
plasmid t4i t& hop bing enzyme gi¢i han Xhol
va Xbal. Két qua dién di cho thdy c6 san phém
cht kich thude khoang hon 800 bp (hinh 4B)
phit hgp véi tinh toan. Nhu vay, sin PCR da
dugc nhin dong bing vector pJET 1.2,

BC 1 2 M bp

3000
~800 bp- 1(0](010

A B

Hinh 4. Hinh anh dign di plasmid (4) va san
phém edit bang enzyme gidi han (B)

BC ddi chimg pJET1.2; M: Marker; 1. plasmid
6 mang doan chén; 2: san pham cat plasmid tdi
16 hop bang enzyme Xhol va Xbal

Phan tich trinh tw

San phim plasmid tai t& hop mang doan chén
da dugc doc trinh tu boi hang Macrogen -
Han Quéc. Két qua cho thiy ving ma ITS-
rDNA cia ching nim NDVNOI c¢é kich
thude 808 bp (hinh 5).

Trinh tr nucleotide viing ma ITS-rDNA phén
Iap tir ching ndm NDVNOI c6 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%). Téng s6
nucleotide loai A va T chiém 49,01%, tf"mg sb
nucleotide loai G va C chiém 50,99%. Ti 1&
(A+T/G+C) bang 0,96. St dung phin mém
Blast so sanh véi cdc trinh tw gene d4 cong bb
trén GenBank ching toi nhan thiy, trinh tw
nucleotide phén 18p dugc c6 46 twong dong
cao v&i mot sd loai thude chi nim dim
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Peniophora. Ddng thti phin tich chu tric
chiing t6i nhin thiy trinh ty aucleotide phin
lap duge bao gdm mét phén trinh o gen ma
héa 188 rRNA, ving ITS1, gen mi héa 5,88
rRNA, ving 1TS2 va m{t phin trinh ty gen
ma héa 288 rRNA. Két qui ndy phit hop vai
tinh todn Iy thuyét va nhitng nghién ciu truée

day khi sit dung cip mdi ITSIF va [TS4B g
nhén ving ma ITS-rDNA cia céc ching nim
dam [31, (6], [7]. S dung phin mém DNA
star chiing i d3 tinh duoc hé sb hrong ddng
di truydn (bang 1) cha ching NDVNOI v
mét s6 ching thudc chi Peniophora va dung
duge ¢iy phét sinh ching loai (hinh 6).

GAGACTT GTACACGGTC CAGCACGGAA AACGCTTCTC TAAATTACAA CTCGGACGCC 60
GACGCCA GATTTTAARAT TTGAGCTCAT CCCGCTTCAC TCGCAGTTAC TAGGGGAATC 120
GTTAGTT TCTTTTCCTC CGCTTATIGA TATGCTTAAG TTCAGCGGGT AGTCCCGCCT 280
TCGAGST CAAGTTGGTA GTGATTGTCC CAGTGGGACG GTTGGAAGCG ACTCCCATAG 240
CGCTARG CCGAGGCGTA GATGACTATC ACACCAAGGC CGCRAGGGCT TCGCTAATGC 300
CAMAGGAG AGCGGATCGA CCAGGGACCC GCAAGCTCCC ARATCCCAGC CCGATACCCT 360
ARAAAGG TAGGGGGTGG AGGAGTTCAC GACACTCGAA CAGGCGTGCC CCTCGGARATG 420
AGGGGCG CAAGGTGCGT TCAAAGATTC GATGATTCAC TGAATTCTGC AATTCACATT 480
TATCGCA TTTCGCTGCG TTCTTCATCG ATGCGAGAGC CAAGAGATCC GTTGTTGAAAR 540
GTATTTG TGCGAGTTAA CGCARGGTAC ATTCAGATAC TTAATCGGGG GTATGTTAARA 600
AGCATGC GAGCTTCCGA TCTCTCTTCT GCTCGCACAC TTGGTTCACA GTGGGGTGGA 660
GAGAAGG GACACCAGCC CAGACGAGCA CATCCCATCG CTGGGCAGCT GCAGTACCGG 720
GGCATTC CGAGCTTCGC ARMATGATCCT TCCGCAGGTT CACCTACGGA AACCTTGTTA 780

CTTTTAC TTCCTCTARA TGACCARG 80¢
Hinh 5. Trinh ty nucleotide ving md ITS-rDNA ctia ching ndm NDVN(1
Bang 1. Fé s6 tuong dong vé trinh tir nucleotide giita ving md 1TS-rDNA ciia chiing NDYNO!
v&i mét 56 ching ndm thude chi Penionhora
H# s twong dbog (%) ;
1 2 ]| 3 4 5 6 7 )
;\; 1 92,1 9,3 96,3 96,7 96,9 99,2 1 NDVNO1
g 2 79 91,1 90,7 93,1 92,8 91,7 2 Pin698
| b J R OV X 972 | 963 | 96,5 | 988 | 3 | PsMs65
3 4 3,7 9,3 28 96,5 96,7 97,7 4 PsM3567
_‘g 5 33 6,9 3.8 35 99,5 97.1 5 Psv293
o6 3 72 35 33 0, 974 | 6 Psv294
T[7 08 | 83 1,2 2.3 2.9 2,6 7 | PsXd38
[ 2 3 4 s | 6 7

NIVND1 seq

PehESS s2q

PsX438 ceq

PshEST s2q

L j—z P28 g
P8V284 s8q

Pne® =g

2
Hucleotide Substitutions {x100)

4

Hinh 6. Cdy phit sink chiing toai chuing ndm NDVNO1
Pin§98: Peniophora incarnata (EU918698); PsMS65: Peniaphara sp. M104-3B (HM595565); PsMS567:
Peniophora sp. M43 (HM595567); PsV293: Polyporales sp. Vega601 (EF§72293); PsV294: Polyporales
sp. Vega382 (EF672204); PsX438: Peniophora sp. XL-A26 (EF4384138)
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Két qua bang 1 cho thdy trinh twr nucleotide
ving mé ITS-rDNA cia ching NDVNO!
twrong ddng 92,1 - 99,3% véi mét sb ching
thuge chi Peniophora. Trong dé, trinh tr
trong dbng cao nhit (99,3%) vai chung
Peniophora sp. M104-3B <6 m3 s8 GenBank:
HMS595565 (PsMS65); twong déng 99,2% véi
chiing Peniophora sp. XL-A26 c6 mi sé
GenBank: EF488438 (PsX438). Do d6, chung
NDVNO! d3 dugc dit tén la Peniophora sp.
NDVNO1 va trinh tr viing ma ITS-rDNA di
dugc ding ky trén GenBank véi ma sé JF
925333.

KET LUAN

Pa nhin ddng va phin tich trinh ty nucleotide
ving ma ITS-rDNA ciia chiing ndm NDVNO1
¢6 kha ndng phin hiy celiulose. Ving ma
ITS-*DNA ciia chiing nfm NDVNO1 ¢6 kich
thutic §08 bp. Trinh tr nuclectide twong ddng
92,1-99,3% véi mét sd ching thuge chi nim
dim Peniophora. Ching NDVNO1 da duge
dat tén 13 Peniophora sp. NDVNOI va trinh
ty nucleotide viing ma ITS-tDNA dd duoc
dang ky trén GenBank véi mi s JF 925333,
Li cim on: Cong trinh nay dwoc hoéa thanh
véi sy giop 4o mot s6 vt lidu va hoa cht tir
Phong Cong nghé sinh hoc Enzyme — Vién
Cong nghg sink hge.
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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 cellul The ITS-rDNA region of NDVNO!
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
NDVN91 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 HMS595565). The ITS-TDNA region of
the NDVNO! strain was deposited in GenBank with accession number JX987096. The NDVNK
strain was named Peniophora sp. NDVNOL.

Keywords: Biulogical degradation of celiuiose, cloming, ITS-rDNA region, Peniophora, sequencing.
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