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

Trinh Dinh Kha ' 
Trucmg Dgi Ape Kfioa hpc — DM Thai Nguyen 

TOM TAT 

Trong nghien cuu ndy, chung toi mo ta kit qua nhan dong va phan tich Uinh tu viing ma ITS-
rDNA ciia cbiing nim NDVNOl phan hiiy suih hgc cellulose. Vdng ma ITS-rDNA da dugc phan 
lap bang phan ling PCR vd nhan ddng vdo vector pJET1.2/blunt dl dpc Uinh tir nucleotide. Trinh 
tir nucleotide vung ma ITS-rDNA ciia chiing NDVNOl c6 kich thudc 808 bp vd co do tuong ddng 
cao vdi mdt so dgi di?n cua chi nim ddm Peniophora (92,1 - 99,3%). Trong do, frlnh tu nucleotide 
tuong dong cao nhit vdi loai Peniophora sp. M104-3B (Ma s6 GenBank: HM595565). Trinh tir 
nucleotide vimg ma ITS-rDNA cua chiing nay dd duac dang ky Uen GenBank vdi ma s6 
JF925333. Chiing nim NDVNOl dugc d̂ t ten la Peniophora sp. NDVNOl. 
Tir khoa: Nhdn ddng, gidi trinh lif, phdn hiiy sinh hgc cellulose, Peniophora, vung md TTS-rDNA 

MdDAU 

Cellulose la dgng hgp chit hiiu co pbd biln 
nhat tren trai dit dugc tong hgp nhd qua trinh 
quang hgp ciia thyc vat. Cellulose duge phdn 
huy sinh hgc bdi enzyme cellulase do cdc 
chiing vi khuan, vi nam va nam ddm sinh tong 
hgp [9]. Vice chuyln hda sinh hgc cellulose 
bdi enzyme cellulase thdnh dudng cd nhilu y 
nghTa quan trgng vd dugc iing dyng trong 
nhieu ITnh vyc: edng nghiep thyc phim, san 
xudt thiic an chan nudi, san xudt bia, bgt giiy, 
nganh cdng nghiep chat tiy rua, nganh cdng 
nghiep det may, nhien li^u vd hda chit, qudn 
Iy chdt thai va xii ly d nhiem mdi trudng [2], 
[5]. Mgt Uong nhOug cdng vi^c cdn tien hdnh 
khi nghien cuu cac chung vi sinh phan hiiy 
sinh hgc cellulose la phdi phdn logi chiing vi 
sinh dd. Hien nay, dk phdn loai chiing vi sinh 
vdt ngudi ta ed the dya vao nhu'ng ddc diem 
hinh thdi, sinh ly sinh hda va phan loai phan 
tii. Trong dd, phan logi hgc phan tii dya vdo 
trinh ty nucleotit cua gen ma hda rRNA dang 
la mdt edng cu hiru hi?u trong phdn loai vd bd 
sung cho qua trlnh phan logi bdng cdc dac 
diem hinh thai, sinh 1;̂  sinh hda. 
ITS-rDNA la vung trinh ty nucleotide dac 
trung nam giiia gen ma hda 18S rRNA, 5,8S 
va gen ma hda 28S rRNA. Viing ITS-rDNA 

cd trinh ty tuong ddi bdo thii nen cd thi duge 
sir dyng lam chi thi phdn tir trong phan logi 
phan tu [4]. Cap mdi ITSIF, ITS4B dugc 
thiet ke dya tren trinh ty vung cudi cua gen 
ISS rRNA vd viing dau cua gen 288 rRNA 
(hinh 1) da dugc nhieu tac gia su dung trong 
nghien cuu phan loai hpc phdn tit cac chiing 
nim [3], [6], [7]. Su dung cap mdi ITSI-F, 
ITS4-B se nhan dugc dogn DNA bao gdm 
mot pban trinh ty gen ma hda 188 rRNA, 
viing ITS I, gen ma bda 5,88 rRNA, viing 
ITS2 vd mdt phan Uinh ty gen ma hda 28S 
rRNA. Trong nghien eiiu nay, chiing tdi cdng 
bo ket qua nhan ddng va phan tich trinh tu 
viing ITS-rDNA cua chiing nam dam 
NDVNOl cd khd nang sinh tdng hgp cellulase 
tuyen chgn d Viet Nam. 
VAT LIEU VA PHUONG PHAP 
Vat lieu 
- Chiing giong 

Chiing ndm NDVNOl cd khd ndng sinh tdng 
hgp cellulose phan lap tir gd muc dugc cung 
cap tii bd suu tap chung gidng ciia phong thi 
nghiem Sinb hgc - Khoa Khoa hgc Sy sdng -
Trudng Dgi hgc Khoa hoc - Dai hgc Thai 
Nguyen. Chung E. coli DHIOB duge eung 
cap bdi Phdng Cdng nghe Sinh hgc enzyme -
Vien Cdng nghe Sinh hgc - Vien Khoa hgc 
va Cdng nghe Viet Nam. 
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-s: IBS Tfsr 
5.8S TTSr 28S 

lS«B 
Hinh I. Sa do cdu trdc gen md hda rRNA vd 

- Hda chdt 

Kit nhdn ddng pJET 1.2/blunt, enzyme Xhol, 
Xbal, T4 - DNA Hgase dugc mua tii hang 
Fermentas (Litva), CMC (carboxylmethyl 
cellulose) tir Sigma (M5>), Peptone, cao ndm 
men, agarose tii Bio Basic (Canada). 
Phuang phap 

- Xdc dfnh hogt tinh phdn hiiy cellulose 
Chiing ndm NDVNOl duge len men trong 
mdi trudng PDA djch the cd bd sung 1% 
CMC d 30°C, lie 200 vdng/phiit Uong 4 
ngdy. Djch ngogi bao duge thu hdi bang each 
ly tdm I OOOO vdng/phiit trong 10 phdt d dilu 
kien 4''C dl xdc djnh hogt tinh thuy phdn 
cellulose. Hoat tinh tbiiy phdn cellulose dugc 
xdc djnh bang pbuang phap khulch tdn tren 
mdi trudng thach agar ed bo sung 0,5% CMC 
vdi cdc thi tich djch len men khac nbau 20-80 
pi. Sau 24h li d 37°C, vdng phdn gidi CMC 
dugc xdc dinh bdng pbuang phap nhudm dac 
hieu vdi dung dich lugol P/o. 

- Tdch chiel DNA ldng s6 

Chiing nim NDVNOl dugc nudi ciy frong mdi 
budng PDA djch thi sau 5 ngdy tbu pellet. 
Pellet nim dugc nghien nhanh Uong ni to long 
thanh dgng bdt mjn. Mau duge chuyln vao 
tube 2 ml, bo sung dung dich pha tl bdo vd 50 
pi protease K (200 mg/ml) Uong 3h d 56°C, 
thinh thodng dao nh?. Sau do, mdu dugc hh 
sung 200 pi dung dich 5M CH3COOK u 10 
phiit bong dd. Sau khi ly tam 10 phiit d 4''C 
voi 10000 vdng/phiit, djch noi chiia DNA tilp 
tuc dugc chilt bdng chloroform : isoamyl 
alcohol (24:1) dl logi protein va bia DNA bdng 
100% isopropanol. DNA duge hda bong dem 
TE (pH 8,0), sau do dugc dî n di kilm tra va 
baoquand-20°C[l]. 

viing ihiil ke cap moi ITSlF, 1TS4B [2], [6], [7] 
- Phdn lich trinh tu nucleotide vimg md ITS-
rDNA 

Cgp moi ITSIF (5'- CTT GGT CAT TTA 
GAG GAA GTA A- 3') va ITS4B (5'- CAG 
GAG ACT TGT ACA CGG TCC AG - i") 
[3], [6], [7] dugc sii diing de nhan viing ma 
ITS-rDNA ciia ehung nim NDVNOl. Hon 
hgp phdn iing gom 1,5 pi (50 ng) DNA 
khudn; 1 pi (10 pmol) mdi mdi loai; 2 jil 
MgCb 25 mM; 2 pi dNTP 2,5 mM; 0,25 1̂ 
Taq polymerase 5U; 2,5 pi d?m PCR lOx; 
nude cat khir ion den 25 pi. PCR dugc tien 
bdnh theo chu trinh: 95°C/ 5 phut, 30 chu ky 
(95X/1 philt, 50°C/1 phut, 72°C/1 phut), 
72°C/I0phut. 

Sdn phim PCR duge lai vao vector pIET 1.2 
bang T4 ligase theo kit cua hang Fermentas, 
Sdn pham lai dugc bien nap vdo te bao E. coli 
chiing DHIOB vd chon Igc Uen mdi trucmg 
LB ed bd sung ampicillin nudi cdy d 3TC 
qua dem. DNA plasmid dugc tdch chiet va 
tinh sgch theo phuang phap eua Sambrook va 
Russell (2001) [8]. 

Viing md ITS-rDNA ciia chiing NDVNOl 
dugc gidi trinh ty bang may giai Uinh ttr tu 
ddng bdi cdng ty Macrogen - Han Quoe. 
Trinh ty nucleotide dugc xii ly va phan tich 
bing phan mem DNAstar (Winscosin, USA) 
vd Blast (http://blast.ncbi.nlm.nih.gov/ 
Blast.cgi) dl xac dinh he sd tuong dong va 
dyng cdy phdn logi. 
KET QUA VA THAO LUAN 
Tdch chiet DNA tong so vd phan lgp viioB 
ma ITS-rDNA 

Chiing nim NDVNOl da dugc khdo sat kha 
ndng phdn hiiy cellulose bing phucmg phap 
khulch tan tren thgch. Kit qua cho thay dich 

http://blast.ncbi.nlm.nih.gov/
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len men ngogi bao cua chiing NDVNOl co 
kha nang phdn buy co chit CMC mgnh vdi 
dudng kinh vdng thuy phan co chat CMC 
tang theo ndng dd djch len men thii nghiem 
(hinh 2). 

Hinh 2. Hogt tinh phdn huy cellidose cda dich lin 
men ngogi bdo cda chdng ndm NDVNOl 

0: 80 pi djch mdi trudng trudc khi len men; 20:20pi 
dich sau lin men; 40: 40 pi djch sau len men; 60: 60 

pi djch sau lin men; 80:80 pi djch sau lin men 
DNA tdng sd ciia cbiing nim NDVNO1 dugc 
tdch chiet tlieo phuong phap da md ta. Ket qua 
di?n di tren gel agarose eho thiy DNA kbdng 
bi diit gay, cd the dung cho cac nghien cihi ve 
nhan ddng gene (hinh 3A). Phan ling PCR 
dugc thyc hi?n vdi cgp mli ITSIF, ITS4B de 
phdn lgp viing ma ITS-rDNA. Kit qua dî n di 
yen gel agarose 0,8% cho thiy sdn pham PCR 
tuang doi ddc hî u cd ki'ch thudc khoang 800 
bp (hinh 3B). Ket qud nay phii hgp vdi tinh 
todn l^ thuyet vd tuong duang vdi nhung 
nghien ciiu trudc ddy vl viing ITS-rDNA eiia 
cdc chiing nam dam [4], [6]. 

^ H ^ I O O O O 3 0 0 0 ^ H ^ H 

^ • - 3 0 0 0 1 0 0 0 ^ ^ H . 8 o o 

H » H » 
Hinh 3. Hinh dnh diin di DNA tdng sS (A) vd sdn 

phdm PCR (B) ' 

M: Marker; I: DNA tdng sd; 2: Sdn phdm PCR 

Nhan dong 

Sdn phdm PCR dugc lai vdo vector pJET 1.2 
va bien nap vao te bdo E. coli chiing DHIOB. 
Plasmid tai to hgp da dugc tinh sach va dien di 
kiem tra. Ket qua cho thay ddng plasmid sd 1 
cao hon ddi ehiing am (Hinh 4A), rdt cd the 
sdn pham PCR da dugc lai vdo vector pJET 
1.2. De khang dinh ehiing tdi da tien hanh cat 
plasmid tai td hgp bang enzyme gidi hgn Xhol 
va Xbal. Ket qua dien di cho thay cd san pham 
cat kich thudc khoang bon 800 bp (hinh 4B) 
phu hgp vdi ti'nh toan. Nhu vay, san PCR da 
duge nhan ddng bang vector pJET 1.2. 

DC 1 2 M bp 

I ^ ^ ^ 3 0 0 0 

-800 bp^^^B-1000 

^ ^ • ^ 5 0 0 

^1 

Hinh 4. Hinh dnh diin di plasmid (A) vd sdn 

phdm cat bdng enzyme gidi han (B) 

DC ddi chung pJET 1.2; M: Marker; 1. plasmid 
cd mang doan chen; 2: sdn phdm cat plasmid ldi 

Id hgp bdng enzyme Xhol va Xbal 

Phdn tich trinh ty 

San phim plasmid tai td hgp mang dogn chen 
da dugc dgc trlnh tu bdi hdng Macrogen -
Hdn Qudc. Ket qud cho thdy viing ma ITS-
rDNA cua chiing nam NDVNOl cd kich 
thudc 808 bp (hinh 5). 

Trinh ty nucleotide vung ma ITS-rDNA phan 
lgp tir cbung nim NDVNO I co 200 nucleotide 
logi A (24,75%), 206 nucleotide loai G 
(25,50%), 196 nucleotide logi T (24,26%) va 
206 nucleotide logi C (25,50%). Tong sd 
nucleotide logi A va T chiem 49,01%i, tdng sd 
nucleotide loai G vd C chiem 50,99%i. Ti le 
(A+T/G+C) bdng 0,96. Sii dung phan mim 
Blast so sanh vdi cac Uinh ty gene da edng bd 
tren GenBank ehung tdi nhgn thay, trinh ty 
nucleotide phan lap dugc cd do tuang ddng 
cao vdi mgt so loai thugc ehi nam dam 
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Peniophora. Ddng thdi phdn tich cau triic 

chiing tdi nhgn thay trinh ty nucleotide phdn 

lap duge bao gdm mgt phan trinh ty gen ma 

hda 18S rRNA, vimg ITSl, gen ma hda 5,8S 

rRNA, viing 1TS2 vd mgt phan trinh ty gen 

ma hda 28S rRNA. Kit qua nay phu hgp vdi 

tinh toan ly thuyet va nhOing nghien ciiu trudc 

ddy khi su dung cgp mdi ITSIF vd ITS4B dl' 

nhan viing ma ITS-rDNA eiia cdc chiing nam 

dam [3], [6], [7]. Su dyng phin mim DNA 

star chiing tdi da tinb duac h^ so tuong dong 

di truySn (bang 1) eua chiing NDVNOl vdi 

mgt so chiing thugc chi Peniophora vd dirng 

dugc cdy phdt sinh ehiing loai (hmh 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 800 

Hlnh 5. Trinh tif nucleotide vung ma ITS-rDNA cua chiing ndm NDVNOl 

Bang 1. //e £o tirtmg ddng vi trlnh lu micleotide giua vimg mS ITS-rDNA ciia chimg NDVNOl 

v&i mot so charts nam thuoc chi Peninnhnra 

He so tirffng dong (%) 

H
e
sa

sa
ik

h
a
c
(%

) 1 
2 
3 
4 
5 
6 
7 

1 

7,9 
0.7 
3.7 
3.3 
3,1 
0.8 

1 

2 
92,1 

8,9 
9.3 
6.9 
7,2 
8,3 
2 

3 
99.3 
91.1 

4 
96,3 
90,7 

^ ^ H 97.2 
2,8 
3,8 
3,5 
1,2 
3 

5 1 6 
96,7 96,9 
93,1 92,8 
96,2 1 96,5 

^ ^ H 96,5 1 96,7 
3 ! 5 t a ^ B 99.5 
3.3 
2,3 
4 

0.5 ^ ^ H 
2.9 

5 
2,6 

6 

7 
99.2 
91.7 
98.8 
97.7 
97.1 
97,4 

7 

1 
2 
3 
4 
5 
6 
7 

NDVNOl 
Piii698 

PsM565 
PsM567 
PsV293 
PsV294 
PsX438 

J n 
jl 

NEWOUeq 

ftM565seq 

reK436ffiq 

FSM567seq 

FSV293£eq 

ft\C94.seq 

Rl698seq 

Nucleotide Substitutions (xlOO) 

Hinh 6. Cdy phdt sinh chung logi chung ndm NDVNOl 

Pin698: Peniophora incarnata (EU918698); PsM565: Peniophora sp. M104-3B (HM595565); PsM567: 
Peniophora sp. M48 (HM595567); PsV293: Polyporales sp. Vega601 (EF672293); PsV294: Polyporales 

sp. Vega382 (EF672294); PsX438: Peniophora sp. XL-A26 (EF488438) 
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Ki t qua bang 1 cbo t h i y Uinh ty nucleotide 

viing md ITS-rDNA eiia chiing NDVNOl 

tuang d6ng 92,1 - 9 9 , 3 % vdi mgt so ehung 

thugc chi Peniophora. Trong dd, trinh ty 

tuang ddng eao nh i t (99,3%i) vdi chiing 

Peniophora sp. M104-3B cd ma so GenBank: 

HM595565 (PsM565); tuong ddng 99,2% vdi 

chiing Peniophora sp. XL-A26 cd ma s i 

GenBank: EF488438 (PsX438). Do dd, chung 

NDVNOl da dugc dat ten Id Peniophora sp. 

NDVNOl vd Uinh ty viing ma ITS-rDNA dd 

dugc ddng ky Uen GenBank vdi ma sd JF 

925333. 

K E T L U A N 

Da nhan ddng vd phan tich Uinh ty nucleotide 

viing ma ITS-rDNA cua chiing n i m NDVNOl 

ed khd nang phdn buy cellulose. Viing md 

ITS-rDNA ciia ehiing nam NDVNOl ed kich 

thudc 808 bp. Trinh ty nucleotide tuong dong 

92,1-99,3% vdi mdt sd ehiing thugc ehi nam 

dam Peniophora. Chdng NDVNOl da dugc 

dgt ten la Peniophora sp. NDVNOl vd trinh 

ty nucleotide viing ma ITS-rDNA da dugc 

ddng ky tren GenBank vdi ma sd JF 925333. 

Ltri cam oTi: Cdng trinh nay duge hoan thdnh 

vdi sy giup dd mgt sd vat lieu va hda chat tii 

Phdng Cdng ngh? sinh hgc Enzyme - Vien 

Cdng ngh? sinh hgc. 

TAI LIEU THAM KHAO 

1. Trjnh Dinh Khd, Quyen Dinh Thi va Nguyin 
sy Le Thanh (2007), "Tuyen chon va nghien ciiu 
anh hudng ciia cdc ylu t l mot Uudng len kha nang 
sinh tong hgp cellulase ciia chiing Penicillium sp. 
DTQ-HKl", Tap chi Cdng nghi Sinh hgc, 5, tr. 
355-362. 
2. Bhat M.K. (2000), "Cellulase and related 
enzymes in biotechnology", Biotechnol. Adv., 18, 
pp. 355-383. 
3. Buchan A , Newell S.Y., Moreta J.I.L., and 
Moran M.A. (2002), "Analysis of interna! 
Uanscribed spacer (ITS) regions of rRNA genes in 
fungal communities in a Southeastern U.S. saU 
marsh", Microb. Ecol, 43, pp. 329-340. 
4. Coleman A.W. and Mai LC. (1997), 
"Ribosomal DNA lTS-1 and ITS-2 sequence 
comparisons as a tool for predicting genetic 
relatedness ",J. Mol Evol, 45, pp. 168-177. 
5. Dilrre P. (1998), "New insights and novel 
developments in clostridial 
acetone/butanol/isopropanol fermentation", Appl 
Microbiol Biotechnol., A9, pp, 639-648. 
6. Gardes M. and Bruns T.D, (1993), "ITS primers 
with enhanced specificity for basidiomycetes -
application to the indentification of mycorrhizae and 
rusts",A/o/. Ecol.,2,-pp. 113-118. 
7. Prewitt M.L., Susan V.D., Thomas CM., and 
Walter J.D. (2008), "Comparison of general fiingai 
and basidiomyceCe-specific ITS primers for 
identification of wood decay fimgi". Forest Prod. 
J., 58, (4), pp. 66-71. 
8. Sambrook J. and Russell D.W. (2001), 
Molecular cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory Press, Cold Spring 
Harbor, New York. 
9. Saranraj P., Stella D., and Reetha D. (2012), 
"Microbial celluiases and its applications: a review", 
Inl. J. Biochem. & Biotech Sci, 1, pp. 1-12. 



Trjnh Dinh Kha Tgp chi KHOA HpC & CONG NGHE 161 (01): 95 - 100^ 

SUMMARY 
CLONING AND SEQUENCE ANALYSIS OF ITS-rDNA REGION EV FUNGAL 
STRAIN FOR T H E BIOLOGICAL DEGRADATION O F CELLULOSE 

Trinh Dinh Kha' 
College of Sciences - TNU 

In this smdy, we described the result of cloning and sequencing analysis of the ITS-rDNA region 
in fungal strain for the biological degradation of cellulose. Tbe ITS-rDNA region of NDVNOl 
sUain was isolated by PCR reaction and cloned into the vector pJETI .2/blunt for nucleotide 
sequencing. The sequence analysis result has showed that the sequence of the ITS-rDNA region of 
NDVNOl sUain 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. MI04-3B sUain (accession number HM595565). The ITS-rDNA region of 
the NDVNOl strain was deposited in GenBank with accession number JX987096. The NDVNOl 
strain was named Peniophora sp. NDVNOl. 
Keywords: Biological degradation of cellulose, cloning ITS-rDNA region, Peniophora, sequencing. 
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