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e ThS. Trinh Dinh Kha®, Nguyén Thi Huyén

Tém tit

Trong nghién citu nay, chiing t6i mo td két qud nhan dong va phan tich trinh tu gen 28S rRNA ciia
chiing ndm so DKVNOI sinh tong hop cellulase. Phan doan gen 28S rRNA da dvoc phdn ldp bang phdn
ing PCR va nhédn dong vao vector pJET1.2/blunt dé doc trinh tu nucleotide. Trinh ty phdn doan gen
28S rRNA ciia chiing DKVNOI c6 kich thudc 625 bp va cé dé tuong dong cao vdi mot s6 dai dién ciia
chi ndm dam Pleurotus (90,5 - 100%). Trong dé, trinh ty gen tuong dong cao nhdt véi loai Pleurotus
ostreatus (Ma sé' AB733315). Chiing DKVNOI duoc ddt tén la Pleurotus ostreatus DKVNOI. Trinh tu
phan doan gen 28S rRNA ciia chiing nay da dugc ding ky trén Genbank véi ma s6' JX987096.

Tut khoa: cellulase, nhdn dong, gen 28S rRNA, gidi trinh tu, Pleurotus ostreatus.

1. Pat van dé

Cellulase 1a hé enzyme c6 kha ning thiy
phan lién két B-1,4-glycoside trong phan tit cel-
lulose tao thanh céc polysaccharide mach ngén,
dextrin va glucose. Do d6, cellulase dugc ting
dung trong cong nghiép thuc pham, san xuat thic
dn chin nudi, sdn xudt bia, bdt gidy, nganh cong
nghiép chit tiy ri¥a, nganh cong nghiép dét may,
nhién liéu va héa chit, quan 1y chat thai va xt 1y
0 nhiém moi trudng [1], [2]. Cellulase dudgc sinh
t6ng hgp bdi cac ching vi khudn, vi nim va nim
d&dm [9]. Mot trong nhitng cong viéc cin ti€n hanh
khi nghién cttu cic chiing vi sinh sinh téng hgp
enzyme la phdi phan loai ching vi sinh d6. Hién
nay, d€ phan loai chiing vi sinh vat ngudi ta c6
thé dwa vao nhitng dac di€m hinh théi, sinh Iy sinh
héa va phén loai phén tit. Trong d6, phén loai hoc
phin tr dya vao trinh ty nucleotide clia gen ma
héa rRNA dang 1a mot cong cy hitu hi€u trong
phén loai va bd sung cho qué trinh phan loai bing
cic dic di€ém hinh thai, sinh 1y sinh héa.

Gen 28S rRNA Ia gen md héa dédc trung cho
rRNA ciia tiéu phin 16n ribosome ctia cc chiing
nam. Gen 28S rRNA c6 kich thugc khoang 2,9 kb.
Trén gen 28S rRNA c6 cic viing bdo tdn c6 thé
dudc st dung lam chi thi phan t& trong phan loai
phan t&t. Trong d6, viing trinh ty D1, D2 & phan
diu cla gen 28S rRNA c6 do bao tdn cao, do d6
trinh ty viing nay thudng dugc dung trong phan
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loai phan tif [6]. Cap mdi NL1, NL4 dugc thiét
k€ duya trén trinh ty ving D1, D2 d€ nhan mot
phén clia gen 28S rRNA di dugc nhiéu téc gia sit
dung trong nghién ctu phan loai hoc phan tr cac
ching nam [3], [4], [5]. Trong nghién cifu nay,
chiing t6i cong bd k&t qua nhan dong va phan tich
trinh ty ving D1, D2 cta gen 28S rRNA thudc
chling nAm s6 DKVNOI1 c6 kha ning sinh téng
hdp cellulase tuyén chon tif bd suu tap ching
giong clia Phong thi nghiém Sinh hoc - Trudng
bai hoc Khoa hoc - Pai hoc Thai Nguyén.

2. Vat liéu va phuong phap

2.1. Vit liéu

2.1.1. Chiing gidng

Ching ndim s0 DKVNO1 ¢6 khd ning sinh
t6ng hop cellulase dugc cung cip tir b suu tip
ching gidng cia Phong thi nghiém Sinh hoc -
Khoa Khoa hoc Sy song - Trudng Pai hoc Khoa
hoc - Bai hoc Thai Nguyén. Chung E. coli DH10B
dudc cung cap bdi hiang Invitrogen (MY).

2.1.2. Héa chat

Kit nhan dong pJET1.2/blunt, Xhol, Xbal, T4 -
DNA ligase dugc mua tir hang Fermentas, CMC
(carboxymethyl cellulose) tur Sigma, Peptone, cao
ndm men, agarose tif Bio Basic (Canada).

2.2. Phuong phap

2.2.1. Phuong phdp xdc dinh hoat tinh cellulase

Chilng ndm so (Hinh 1A) dugc 1én men trong
moi trudng PDA dich thé c6 bs sung 1% CMC &
30°C, 13¢ 200 vong/phit trong 4 ngay. Dich en-
zyme ngoai bao dudc thu hdi bing céch ly thm
10000 vong/phiit trong 10 phiit & diéu kién 4°C
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dé xac dinh hoat tinh. Hoat tinh cellulase dugc x4c
dinh bing phuong phdp khué€ch tdn trén mdi
trudng thach agar c6 bs sung 0,5% CMC véi cac
thé tich dich 1én men khéc nhau 30-50 ul. Sau 24h
i 6 37°C, vong phan giai co chat CMC dudc x4c
dinh biang phuong phdp nhudm dic hiéu véi dung
dich lugol 1%.

2.2.2. Phuwong phdp tdch chiét DNA tong sé

Ching nAm DKVNOI dugc nudi cdy trong
moi trudng PDA dich thé sau 3 ngay thu sinh khéi
t€ bao. Sinh khdi t& bao nam dugc nghién nhanh
trong nito 16ng thanh dang bdt min. Miu dudc
chuyén vao tube 2 ml, bd sung 1 ml dung dich pha t&
bao (CTAB 2% (w/v); NaCl 1,4 M; 2-mecaptoethanol
0,2% (v/v); EDTA 20 mM; Tris-HC1 100 mM; pH
8,0) va 50 pl protease K (200 mg/ml) trong 3 giG
& 56°C, thinh tho&ng d4o nhe. Sau d6, mau dugc
b& sung 200 pl dung dich 5 M potassium acetate
U 10 phat trong da. Sau khi ly tam 10 phdt & 4°C
v6i 10000 vong/phiit, dich ndi chita DNA tié€p tuc
dugc chi€t bing chloroform: isoamyl alcohol
(24:1) @€ loai protein va tia DNA bing 100%
isopropanol. DNA dudgc hoa trong dém TE, pH 8,0
dién di kiém tra va bdo quan & -20°C [5].

2.2.3. Phan tich trinh tu gen 28S rRNA

Cdp mdi NL1 (5- GCA TAT CAA TAA
GCG GAG GAA AAG-3) vaNL4 (5- GGT CCG
TGT TTC AAG ACG G - 3) [4] dugc st dung dé
nhin phin doan gen 28S rRNA c¢6 kich thudc
khodng hon 600 bp ctia ching nAm DKVNOI.
Hoén hgp phdn ttng gom 1,5 ul (50 ng) DNA
khuon; 1 ul (10 pmol) mdi mdi loai; 2 ul MgCl,
25 mM; 2 ul ANTP 2,5 mM; 0,25 pl Tag poly-
merase 5U; 2,5 ul d&m PCR 10x; nudc cat khi
ion dén 25 ul. PCR dugc tién hanh theo chu trinh:
95°C/ 5 phut, 30 chu ky (95°C/1 phuit, 50°C/1 phiit,
72°C/1 phut), 72°C/10 phuit.

Sdn pham PCR dugc lai vao vector
pJET1.2/blunt bing T4 ligase theo kit ctia hang
Fermentas. San pham lai dugc bi€n nap vao t& bao
E.coli ching DH10B va chon loc trén mdi trutng
LB c6 bd sung ampicillin nudi cily § 37°C qua dém.
DNA plasmid dugc tdch chiét va tinh sach theo
phuong phép cia Sambrook va Russell (2001) [8].

Trinh ty gen 28S rRNA dudc doc trén hé thong
gidi trinh ty ty dong bsi Cong ty Macrogen -

72

Han Qudc. Trinh ty nucleotide dudc xtt Iy va phan
tich bing phan mém DNASTAR (Winscosin,
USA) va Blast (http://blast.ncbi.nlm.nih.gov/
Blast.cgi) d€ x4c dinh hé s6 tuong dong va dung
cay phan loai.

3. K&t qua va thdo luan

3.1. Tach chiét DNA tong so va khuéch dai
gen 28S rRNA

Ching nam s0 DKVNO1 da dudc khao sat
kha ning sinh tdng hop cellulase bing phuong
phap khuéch tén trén thach. K&t qua cho thay
chiing DKVNOI ¢6 khé ning sinh tdng hgp cel-
lulase ngoai bao manh (Hinh 1B).

A B

Hinh 1. Khuén lac ching ndm so DKVNO1 (A)
va hoat tinh cellulase ngoai bao (B)

Chii thich: 0: 50 ul dich moi truong trudc khi lén
men, 30: 30 ul dich sau lén men; 40: 40 ul dich sau lén
men; 50: 50 ul dich sau lén men.

DNA tdng s6 ctia chiing nim DKVNO1 dugc
tdch chi€t theo phuong phidp di mo ta. K&t qua
dién di trén gel agarose cho thdy DNA khong bi
dut gy, c6 thé diing cho cic nghién cttu vé nhan
dong gen (Hinh 2A). St dung cip modi NL1, NL4
thi€t k& dya trén trinh ty viing bdo thi D1-D2 ctia
gen 28S rRNA chiing t6i dd nhan dugc sin pham
PCR twong ddi dic hiéu c6 kich thuéc khodng 600
bp (Hinh 2B). K&t qua nay phu hgp véi tinh todn
ly thuyét vé kich thu6c ctia phan doan D1-D2 clia
gen 28S rRNA va tuong duong v4i nhitng nghién
ctu trudc day vé phan doan gen nay cida céc
chiing nim Aspergillus fumigatus, Emericella sp.
DTQ-RM1.5 va Penicillium sp. DTQ-HK1 [5],
ching Aspergillus niger VTCC-F021 [7], ching
Peniophora sp. NDVNO1 [10].
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Hinh 2. Hinh anh dién di DNA tong s& (A)
va san pham PCR (B)
Chii thich: M: Marker 1kb; 1: DNA téng so; 2:
San phdm PCR.

3.2. Nhian dong

Sdn phim PCR dugc lai vao vector
pJET1.2/blunt va bi€n nap vao t€ bao E. coli
chiing DH10B. Plasmid t4i t6 hgp da dudc tinh
sach va dién di ki€m tra. K&t qua cho thiy dong
plasmid s6 2 cao hon d6i chitng Am (Hinh 3A), rat
c6 thé sdn phaim PCR da dugc lai vao vector
pJET1.2/blunt. P& khing dinh, chiing toi da ti€n
hanh cit plasmid t4i t§ hgp bing enzyme gidi han
Xhol va Xbal. K&t qud dién di cho thdy c6 sdn
phim cit kich thudc khoang 600 bp (Hinh 3B) phit
hdp v6i tinh toan 1y thuyé&t. Nhu vay, sén PCR da
dudc dugc nhan dong bing vector pJET1.2/blunt.

3 M bp
dc 1 2

<3000
<2000

«1000
750

~= 600bp—
500

B

A

Hinh 3. Hinh 4anh dién di plasmid (A) va san
pham cit biing enzyme gidi han (B)

Chii thich: dc: déi chitng pJETI1.2/blunt; M:
Marker 1kb; 1: plasmid khong mang doan chen; 2:
plasmid c6 mang doan chen; 3: san phdm cdt plasmid
tdi t6 hop bang enzyme Xhol va Xbal.

3.3. Phan tich trinh ty

S4n phdm plasmid tdi t6 hgp mang phin
doan chén da dugc doc trinh ty bdi hing
Macrogen - Han Qudc. K&t qua doc trinh ty cho
thdy phdn doan gen 28S rRNA cida chiing
DKVNOI c¢6 kich thude 625 bp (Hinh 4).

gcatatcaat aagcggagga aaagaaacta acaaggattc ccctagtaac tgcgagtgaa 60
gcgggaaaag ctcaaattta aaatctggtg gtctttggcc atccgagttg taatctagag 120
aagtgttatc cgcgctggac cgtgtacaag tcccctggaa tggggcegtca tagagggtga 180

gaatcccgtc tttgacacgg actaccaggg ctttgtgatg cactctcaaa gagtcgagtt 240
gtttgggaat gcagctcaaa atgggtggta aattccatct aaagctaaat attggcgaga 300
gaccgatagc gaacaagtac cgtgagggaa agatgaaaag aactttggaa agagagttaa 360
acagtacgtg aaattgttga aagggaaacg cttgaagtca ctcgcgtctg ccagggatca 420
accttacttt tgtgaggcgt acttcctggt tgatgggtca gcatcagttt tggtcgctgg 480
ataaaggtca gagaaatgtg gcaccttcgg gtgtgttata gtctttgatc agatacagtg 540
gctgggactg aggaactcag cgccgcaagg ctgtcttagg atgctggcaa aatggcttta 600
atcgacccgt cttgaaacac ggacc 625

Hinh 4. Trinh ty nucleotide phian doan gen
28S rRNA cua ching DKVNO1

Phan doan gen 28S rRNA ciia chling nim sd
DKVNO1 ¢6 179 nucleotide loai A (28,64%), 178
nucleotide loai G (28,48%), 151 nucleotide loai
T (24,16%) va 117 nucleotide loai C (18,72%).
S6 nucleotide loai A va T chi€m 52,8%, sd nucle-
otide loai G va C chiém 47,2%. TV 1& (A+T/G+C)
biang 1,12. St dung phan mém Blast so sanh vdi
cac trinh ty gen da cong bo trén Genbank, chiing
t6i nhan thdy trinh ty phan doan gen 28S rRNA clia
chiing DKVNOI1 c6 do tuong ddng cao v6i mot so
loai thudc chi ndim dam Pleurotus. St dung phan
mém DNASTAR, chiing tdi di tinh dudc hé s&
tuong ddng di truyén ctia chting DKVNO1 véi mot
s0 chling thudc chi Pleurotus da cong bd (Bang 1).

K&t qua Bing 1 cho thdy, hé s6 tuong dong
di truyén vé trinh tu gen 28S rRNA cia chling
DKVNOI1 tuwong ddng 100% v&i chiing Pleurotus
ostreatus (ma sO trén Genbank: AB733315); tuong
ddng 99,9% v6i mot s6 chling Pleurotus ostreatus
dd cong bd (ma sd trén Genbank AB733316;
AB733317; EU165506). Do d6, chiing DKVNO1
da dugc dat tén l1a Pleurotus ostreatus DKVNOI1 va
trinh tv phan doan gen 28S rRNA da dugc diang ky
trén Genbank v6i ma s& JX987096.

Bang 1. Hé so tuong dong di truyén cia
chiing DKVNO1 véi cac chiing da cong bo

Percent Identity

4 5 6 7
.5/100.099.9/99.9/99.9
.21 95.7|95.5[95.5[95.7
90.5|90.3]|90.6[90.5
99.9/99.9

DKVNO1.seq

Pleurotus dryinus_PDU04158.seq
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St dung phan mém DNASTAR, ching toi
da dung dugc ciy phan loai cia ching DKVNO1
véi mdt s6 chling thudc chi Pleurotus (Hinh 5).

Pleurotus ostreatus AB733316.seq
Pleurotus ostreatus_EU165506.seq
Pleurotus ostreatus AB733315.seq
DKVNO1.seq

Pleurotus ostreatus AB733317.seq
Pleurotus dryinus_PDU04158.seq
Pleurotus giganteus_JQ724361.seq

0
Nucleotide Substitutions (x100)

Hinh 5. Cay phan loai ching nAm DKVNO1

4. K&t luan

D4 nhan dong va phan tich trinh tv gen 28
rRNA ctia chiing nim sd6 DKVNO1 ¢6 kha ning
sinh tdng hop cellulase manh tuyén chon & Viét
Nam. Phdn doan gen 28S rRNA cuia ching
DKVNO1 c6 kich thuée 625 bp. Trinh tu nucle-
otide tuong déng 90,5-100% v6i mot sd chlng
thudc chi ndAm Pleurotus. Ching DKVNO1 da
dugc dit tén 1a Pleurotus ostreatus DKVNOI va
trinh ty nucleotide gen 28S rRNA da dugc dang
ky trén Genbank v6i ma s& JX987096./.

Tai liéu tham khao
[1]. Bhat M. K. (2000), “Cellulase and related enzymes in biotechnology”, Biotechnol. Adv., (18), p. 355-383.
[2]. Durre P. (1998), “New insights and novel developments in clostridial acetone/butanol/isopropanol
fermentation”, Appl. Microbiol. Biotechnol., (49), p. 639-648.
[3]. Hennequin C., Abachin E., Symoens F., Lavarde V., Reboux G., Nolard N., Berche P. (1999), “Iden-
tification of Fusarium species involved in Human infections by 28S rRNA gene sequencing”, J. Clin. Microbiol.,

(37), p- 3586-3589.

[4]. Hinrikson H. P., Hurst S. F., Lott T. J., Warnock D. W., Morrison C. J. (2005), “Assessment of ribo-

somal large-subunit D1-D2, internal transcribed spacer 1, and internal transcribed spacer 2 regions as targets
for molecular identi?cation of medically important Aspergillus species”, J. Clin. Microbiol., (45), p. 2092-2103.

[5]. Trinh Pinh Kh4, Quyén Pinh Thi, Nguy&n S§ Lé Thanh (2007), “Tuyén chon va nghién cttu 4nh
hudng clia cic y&u t& moi trudng 1én kha ning sinh tdng hop cellulase clia chling Penicillium sp. DTQ-HK1”,
Tap chi Cong nghé Sinh hoc, (5), tr. 355-362.

[6]. Prasanna D. K., Daisy L. K., David N. F. (2009), “Sequencing and analysis of fungal rRNA operons
for development of broad-range fungal PCR assays”, Appl. Environ. Microbiol., (75), p. 1559-1565.

[7]. Pham T. H., Quyen D. T., Nghiem N. M. (2010), “Optimization of endoglucanase production by
Aspergillus niger VTCC-F021”, Aust. J. Basic Appl. Sci., (6), p. 4151-5157.

[8]. Sambrook J., Russell D. W. (2001), Molecular cloning: A Laboratory Manual, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, New York.

[9]. Saranraj P., Stella D., Reetha D. (2012), “Microbial cellulases and its applications: a review”, Inter-
national Journal of Biochemistry & Biotech Science, (1), p. 1-12.

[10]. Trinh D. K., Quyen D. T., Do T. T., Nguyen T. T. H., Nghiem N. M. (2013), “Optimization of cul-
ture conditions and medium components for carboxymethyl cellulase (CMCase) production by a novel basidi-
omycete strain Peniophora sp. NDVNO1”, Iranian J. Biotech., (11), p. 251-259.

CLONING AND ANALYZING THE 28S rRNA GENE SEQUENCE
OF A CELLULASE-PRODUCING MUSHROOM STRAIN

Summary

In this study, we described the results of cloning and analyzing the 28S rRNA gene sequence of a cellu-
lase-producing mushroom strain. The 28S rRNA gene segment was isolated by PCR reaction and cloned into
the vector pJET1.2/blunt for nucleotide sequencing. The results showed that the analyzed 28S rRNA gene
sequence of the DKVNOI strain is 625 bp and highly homologous to some representatives of the basidiomycetes
genus Pleurotus (90.5-100%). Among them, it has the highest homology with that of Pleurotus ostreatus strain
(coded AB733315). The DKVNOI is named Pleurotus ostreatus DKVNO1, whose sequence of segmenting the
28S rRNA gene has been deposited in GenBank, coded JX987096.

Key word: cellulase, cloning, gene 28S rRNA, Pleurotus ostreatus DKVNO1, sequencing.

74



