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XAC DINH GIEN MA HOA CATECHOL 2,3-DIOXYGENAZA TU BA CHUNG VI
KHUAN SU DUNG HYPROCACBON THOM DA NHAN
PHAN LAP TAI KHE CHE, TINH QUANG NINH

Hién nay, hydrocacbon thom da nhan (PAH)
phan b6 rong réi trong moi trudng bién dugce
xem nhu 1A cdc chat gy 6 nhiém. Ngudi ta udc
tfnh hing ndm khoang 2,3.10° tan cdc hop chét
ndy di duge xam nhp vdo cdc h¢ sinh thédi nude
[1]. Sy 6 nhiém PAH dugc quan tam dic bi¢t do
chiing 12 tdc nhan gy ung thu d6i véi dong vat
cling nhu con ngudi [1]. Sy phan hiy PAH bdi
vi khudn bin dja c6 ¥ nghia quan trong trong
qué trinh logi bd cdc chét gy 6 nhiém PAH.
Thong thudng, qud trinh phan hiiy PAH bdi vi
khuéin c6 sy tham gia clia hé¢ enzym da thanh
phén xtc tdc sy hydroxyl héa cdc hop chdt PAH
tao ra dang cis-dihydrodiol. Budc ti€p theo I
qué trinh cét vong thom, loai vdng va tgo ra
catechol; ddy 1a mot trong nhitng san phém trung
gian phé bién nhdt cia qud trinh phan hiy PAH.
Qud trinh cht vong cua catechol bdi enzym
dioxygenaza c6 thé xdy ra hai vi tf meta va
ortho. Tuy nhién, cét vong tai vj trl meta dugc
thye hién bdi enzym catechol 2,3-dioxygenaza
(C230); day duge coi Ia qud trinh phé bién nhét
trong sy phan hity PAH b&i vi khuén. Do vj trl
quan trong VA trung tam clia catechol nén gien
m& héa cho enzym catechol 2,3-dioxygenaza
duge nghién ctu dénh gid va phét hién khd nang
phan hity PAH clia céc vi sinh vat tai cdc diém 0
nhiém hydrocacbon ddu moé [4, 7).

Xudt phdt tir vj trf quan trong clia gien ma
héa enzym C230 trong qda trinh phan hiy
hydrocacbon thom don nhan va da nhan, nén
gien ndy di duge chon nhim myc dich tim hiéu
stt da dang vi khudn sir dung PAH cling nhu bin
chat 1am sach 6 nhiém déu tai Khe Ché & mitc
do phan tir va dénh gid kha néng phan hiiy sinh
hoc PAH clia vi sinh vat bin dja tai cdc viing 0
nhiém va khong 6 nhiém. Cédc két qui vé phan

LA THI THANH PHUONG, NGUYEN BA HOU,
DANG THI CAM HA

Vién Cong ngh¢ sinh hoc

lap, tich dong va doc trinh ty gien catechol 2,3
dioxygenaza tir céic ching KC-3, KC-7, KC-8
phan 1ap tai Khe Che, tinh Quéng Ninh s& duge
trinh bay trong bai bdo nay.

1. PHUONG PHAP NGHIEN CUU

1. Nguyén li¢u

Céic chiing vi khudn KCP-3, KCP-7, KCP-8
sit dung PAH dugc phan 1ap tir khu thir nghi¢m
phan hiy sinh hoc xir 1y 6 nhiém déu tai Khe
Che, Cira Luc, tinh Quang Ninh.

Moi trudng LB, plasmit pBluescript KS va
chiing E.coli DH5c dugc diing trong nghién citu
dé tdch ddng v doc trinh ty clia gien m@ hda
enzym C230.

2. Phuong phédp

C4c ching vi khu&n KCP-3, KCP-7, KCP-8
dugc nudi l4c qua dém trén moi trudng LB long,
ly tam thu sinh khéi va tich chiét ADN téng s6
theo phuong phép ctia Becker va cs. [2].

Poan gien mé héa enzym C230 duge nhan
bing k§ thuat PCR nh¥ sir dung ciip méi dic
hiéu C230- 1 va C230- 2 [7]. C4p mdi c6 trinh
ty nhu sau:

Méi C230-1 (xudi): 5'- ATGGAT(AGT)T
(AGT)ATGGG(AGT)TTCAAGGT-3'

Méi C230-2 (ngugc): 5'-AC(AGT)GTCA
(AGT)GAA(AGT)CG(AGT)TCGTTGAG-D'

PCR duge thye hién v6i chu trinh nhi¢t nhu
sau: 95°C: 3', (94°C: 1', 50°C: 1', 72°C: 1') lap lai
4 chu k¥, (94'C: 1', 55'C: 1', 72°C: 1') ldp lai 30
chu ky; 72"C: 8. San phdm PCR dugc béo quan
& 4°C vh duge kiém tra bing di¢n di trén gel
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agaroza 1,5%, nhuom bdn gel véi ethidium
bromit va xem dién di dé du6i dnh séng cla dén
cue tim.

Vecto pBluescript KS " duge mg vong bing
EcoRV. Diém cit clia enzym EcoRV ndm trén
viing cfit da vj clia vecto, sau khi dugc cét s& tao
ra sdn phdm c6é ddu bing va ti€p d6 sin phém
PCR duge gén vao vj trf ndy clia vecto,

Céc k§ thuat ADN tdi t6 hgp va tdch chiét

ADN plasmit dugc ti€n hanh theo Sambrook va
cs. [6]. .
Xdc dinh trinh ty gien duge tién hanh theo
phuong phép chu ky nhiét véi by héa chét chuén
clia hing Pharmacia; doc két qua trén mdy xdc
dinh trinh ty ADN ty d¢ng (ALFexpress
Pharmacia).

Trinh ty gien dugc so sdnh trén ngén hang
dit lieu gien EMBL va s6 liéu duge xir 1y béng
chuong trinh PC/GENE.

I KET QUA VA THAO LUAN

1. Téch chlét ADN téng s6, nhan doan glen
nho PCR va gén vao vecto pBluescript KS*

Ba chiing vi khuén KCP-3, KCP-7 va KCP-8
sir dung PAH duge phan 14p tir cdc méu biin cdt
Khe Ché theo phuong phép lam gidu trén moi
trung khodng chita hén hgp PAH 1a nguén
cacbon va néing lugng duy nhat. Hén hgp PAH
bj phan hily bdi cdc ching la: ching KCP-8
phan hily 76,12%, ching KCP-7 (69,08%),
chiing KCP-3 (63,13%) [6].

HAu hét cdc con dudbng phan hity sinh hoc
hi€u khl hydrocacbon thom don nhan'va da
nhan déu qua sin phdm trung gian la catechol.
Nhiéu cong b6 gidn day cho thdy gien m& héa
catechol 2.3-dioxya;enaza duge sir dung nhidu dé
dénh gid vi khuan sir dung PAH. Cip méi
C230-1 va C230-2 dugc thiét k& khd dac hieu
nén d& dugc ding dé khuéch dai gien ma héa
catechol 2,3-dioxygenaza tir cdc miu moi
truding béng k¥ thuat PCR khohg thong qua nubi
cdy vA ddnh gid sy 6 nhiém ddu tai ving d6.
Trong nghién ctru ndy, ADN téng s6 clia 3
chiing vi khuén d& dugc tdch chiét va lam sach
ARN, PCR dugc tién hanh trén ADN hé gien
(genom) tinh khi€t v6i cdp méi C230-1 va
C230-2, Két qua dién di kiém tra sin phdm
PCR trén gel agaroza 1,5% dugc trinh bay trén
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hinh 1.

800

Hinh 1. Phé dien di sén phdm PCR tir cdc chiing
KCP-3, KCP-7, KCP-8

Ghi ¢lui: M: thang ADN chuén (200 bp)
2: sén phdm PCR cla chiing KCP-3
3: sén phdm PCR ciia chiing KCP-7
4: sdn phém PCR ciia chiing KCP-8

Két qué dién di cho thdy sin phdm PCR
nhan tir cip méi C230 khd dic higu, c6 kich
thuéc khoang 800 bp, gdn véi kich thudc cla
gien md héa catechol 2,3-dioxygenaza. Sin
phdm trén c6 thé 1a cdc gien m& héa catechol
2,3-dioxygenaza. D& khing djnh mot céch chinh
xdc cdc san phdm trén c6 phai 1a gien m& héa
cho enzym catechol 2,3-dioxygenaza hay
khong, cdc nghién citu tdch dong va doc trinh ty
céic san phdm trén da duge tién hanh,

2. Téch dong |

Vecto: pBluescript KS 1a mét loai vecto
plasmit tdch dong cé kfch thude 2,96 kp duge
ding dé gin sdn phdm ADN la. Phan tng ghép
néi clia san phdm PCR v vecto pBluescript KS
dién ra ¢ 14'C, 1a nhiét d¢ thich hgp cho sy hoat
dong clia enzym T4-ligaza gén céc diém n6i trén
sgi ADN. Céc kha néng bt cép c6 thé xay ra
trong qud trinh n6i ghép 12 mot doan ciia san
phdm PCR n6i véi plasmit tao ra sin phdm lai
nhu mong muén, hodc cdc plasmit ty néi véi
nhau, hoic cdc sén phdm PCR tu néi véi nhau.



Sin phém lai ndy d& dugc bién nap vdo E.
coliDHSa.,

D kiém tra két qua bién nap, céc t€ bao sau
khi bién nap dugc cfly trdi trén dia thach chita

moi trudmg LB c6 bd sung X-gal va IPTG, i qua .

dam & 37" C va sau d6 chon céc khudn lac trdng.
Plasmit tdch tir céc khudn lac ndy d& dugc kiém
tra s0 bo biing dién di agaroza 0,8% va chi chon
cdc plasmit cé kich thuée 16n hon véi plasmit
d6i chitng (khong chita ADN la). Tuy nhién, két
qué nay chua khing dinh duge céc plasmit cé
mang dogn gien mong muén hay khong. Dé
kiém tra gia thuyét trén, sir dyng ADN plasmit
dd chon lam khuon va thyc hi¢n PCR véi cép
méi C230- 1 vk C230- 2. Két qua kiém tra di¢n
di dugc trinh bay ¢ hinh 2,

2000 = oo
1200 — &
800 —
400 —

Hinh 2. Phé dién di san phdm PCR tir céc
plasmit clia céc chiing KCP-3, KCP-7, KCP-8

Ghi chl: M: thang ADN chudn(200 bp)
1: san phém PCR tir plasmit cita chiing KCP-3
2: sin phédm PCR tif plasmit clia chiing KCP-7
3: sdn phém PCR tir plasmit clia chiing KCP-8

K&t qua dién di & hinh 2 cho thdy sin phém

PCR v6i ADN plasmit 1am khuén c6 kich thudc
khoang 800 bp nhu kfch thudc clia sén phdm
PCR nhén lén tir ADN téng s6 (hinh 1). Nhu
vay, céc plasmit chon dugc trong nghién citu
ndy c6 mang sin phdm ADN nhan lén bing k§
thuat PCR véi ADN téng s6. Tuy nhién, dé
khing dinh céc sdn phdm d6 c6 phai 1a gien méd
héa cho catechol 2,3-dioxygenza hay khong cén
phdi xdc dinh trinh ty nucleotit clia céc sén
phdm PCR nay.

3, X4c dnh trinh ty nucleotit

Trong nghién ctu ndy, do céc diéu ki¢n k¥
thugt v& thiét bj, nén chi san phdm PCR nhan lén
tit ADN téng s6 clia chling . KCP-7 duge xdc

. djnh trinh ty nucleotit. Két qua dgc trinh ty
nucleotit trén mdy ALFexpress va phan tich s6

lieu bing chuong trinh PC/GENE, dugc trinh
bay & hinh 3.

Trinh ty céc nucleotit clia cdc gien mé héa
catechol 2,3- dioxygenaza trong céc chiing trong
ciing mot chi va gilta céc chiing thuge céc chi
khéc nhau rdt khéc nhau, Céc két qua cong bS
truée day cho théy sy khdc nhau gitta trinh ty
nucleotit cia gien nay trong céc chiing thuge chi
Pseudomonas khéc nhau tir 5- 25% va trong céc
chiing thu¢c chi Sphingomonas 1a 24% [7].
Ngodi ra, ¢6 sy khdc nhau rét 16n (50%) gifta
trinh ty nucleotit clia -gien m& héa cho C230

. trong céc chi Pseudomonas va Sphingomonas

(3, 71.

Trinh ty nucleotit ciia gien mé héa catechol
2,3 -dioxygenaza ¢ ching KCP-7 d& dugc céng
bS trén ngan hang gien EMBL, c6 md 80
AJ492194. So sénh trinh ty nucleotit & ngan
hang gien EMBL va phan tich trén chuong trinh
PC/GENE cho thdy doan gien di dugc doc trinh
ty trong nghién citu ndy c6 cde mifc tuong déng
khéc nhau véi trinh tu cdc nucleotit clia gien mé
héa catechol 2, 3-dioxygenaza & cdc chiing vi
sinh vat khéc (xem béng sau).
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C230-1 .
ATG GAT GTA ATG GGT TTC AAG GTG CTG GAT GAA GCA ACC CTG GAT TCG CTT GAG
MDVMGE‘KV.-LDEATLDSL-E
TGC AGA TCT GCA GGC TGC GGG' CGT CTC AAC TGA AGA GAT TGC GGC CGG TGA TCT
C RS AGC GRIULNILIRDCGRDS
GAA AGA CTG CGG TCG TCG CAT CAG CTT TAC CGT GCC GCA CCG GCC ACC GCT TTG
ER L.RS S HQUL YRAA AP AT AL
AGC TGT TCG CCA CCA AGG AGC AGA CCG GCA AAT GGG GTG TGG GCA ACC GTA ACC
§$ ¢s§ PP RS R P AN GV W AT VT
CTG GAA GCC TGG CCG CGT GAC CTC AAG GGC ATG AAA GCC ACC CGT TTT GAC CAC
L E AWPRDILI K GMIKAT R FDH
TGC CTG CTG TAC GAG CCG GAT GTC GCC CGC GAC CGT GAA ACT GCT CAC CGA CGT

C L L Y EPDV A RDI RETAHRTR R
GCT GGG CAT GGA CCT GGC CGA ACA GGT GGT TGG YCC TGA AGG CAA GAG GCT GGC

A GH GP GR T GGWX L RQA GW

CGG CTT CAT GAC GGC GAG CAT GAA AGC
P A STA
GGA GCC TGC MAA GCT GCA CAN CGC CTC
EP A KL HXA S

GTG TTG AAA GCG GCG GAT CTG ATC TCC
V ES G G.S D L H

TCC GAC CCG TCA CGG-CCT GAC CCA TGG
R PV T AL TP W
CGG TAA CCG CAA TGA AGT GTT CGC TGG

RY R NE V.FA G
AGC CCG TGA CCT NGG ACG CCG AGC AGC
P V T X D A EQ L

C230-2
<

GTC AGC TCA ACG ACC GTT TCA TGA CAG
Q L NDR FMTYV

S MK AH DV AF

ACA CGA TGT TGC GTT CAT TGA GCA CCC
I EE HP
CTT CCT CCC TGG AAA ACC TGG AAC GAC

F L P GK PE RR
ATG ACC GAT CAN TNC CAT CGA TAT TGG

D RY X P 8§ I L V
TCA GAC GAT CTA CTT CTC GGA TCC GTC

S D DLVL L G S V
TGG TGA CTA CCA TTA ACC CCG ATC ATG

G DY H NP D HE
TTG GCA AGG CGG TCT TCT ACC ACG ACC

G K AV F Y HD R

T

Hinh 3. Trinh ty nucleotit clia gien m# héa catechol 2, 3 - dioxygenaza nhan lén bing k¢ thuat PCR
va trinh ty protein suy dién clia chiing vi khuén KCP-7 sir dyng PAH

Gien md héa C230 trong céc ching
Acinefobater sp, v& P. putida c6 mifc tuong
déng cao nhdt 71,28% va 70,67% véi trinh ty
nucleotit clia sdn phdm PCR nhén lén tir chiing
KCP-7. Ngodi ra, cdc gien m& héa C230 da
cong bS trong cdc ching thugc cdc chi
Sphingomonas, Comamonas, Ralstonia,
Pseudomonas déu cé muc tuong déng (véi trinh
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ty gien m& héa C230 cia KCP-7) thdp hon
70%. Chiing toi cling so sénh trinh ty protein
suy dién clia chiing KCP-7, Két qud cho thdy
céc chiing thu¢c chi Pseudomonas déu cé6 mie
tuong déng thap hon 39,84%,

Nhu vay, cé thé khing dinh 1a doan gien
nhén 1én duge tir chiing KCP-7 14 gien m& héa
catechol 2,3-dioxygenaza. Tuy nhién, cdc két



So sdnh trinh ty nucleotit clia gien mi héa
catechol 2, 3 - dioxygenaza & chiing
KCP-7 v céc chiing vi sinh vat khéc

STT Vi khudn ® 6‘6‘2";‘5

1 |KCP-7
2 | Acinetobacter sp. 71,28
3 | Pseudomonas putida 70,67

"4 | P. putida phh B 68,12
5 | P. stutzeri 67,25
6 | Pseudomonas sp. IC 67,11
7 | Ralstonia sp. KN1 61,48
8 | Sphingomonas paucimob 60,67
9 | Sphingomonas sp. ABAN3 59,53
10 | Sphingomonas yanoikuyae Bl 58,92
11 | Comamonas sp. JS765 LysR 64,39

qua so sénh trén cho thily mic tuong déng gitta
gien ma héa C230 ¢ chiing KCP-7 va cdc chling
da cong bo khong cao 1dm. Dé khing dinh chinh
xdc hon trinh ty clia catechol 2,3 -dioxygenaza
clia ching KCP-7 phan 1ap tir Khe Che, trong
thdi gian téi, chiing toi cAn Iam 10 6 nucleotit
hién con chua doc duge. Theo két qua phan loai
bing kit chuin API-20NE thl ching KCP-7
duoc x&p vao chi Pseudomonas. Cho du sau khi
lam 8 6 nucleotit con lai cé gidng hét véi trinh
ty d cong b6 thl do twong déng clia gien mi
héa catechol 2,3 ~dioxygenaza & chiing KCP- 7
phan 1ap tai Viét Nam véin khdc so véi (catechol
2,3 ~dioxygenaza) céc gien ndy trong cdc chiing

vi khudn di cong b6. Nhimg két qua trén cho

thdy sy da dang cua gien catechol 2,3
dioxygenaza ctia cdc chiing vi khuén sit dung
PAH clia Viet Nam va th¢ giéi. Nhu vay,
catechol thyc hién chiic ning c6 thé giéng nhau
nhung c#u tric c6 thé rét khdc nhau va ciing c6
thé né 1a mot gien hodn toan khdc. Diéu ny céin
phai tiép tuc chimg minh bing cdc nghién citu
dé xdc dinh trinh ty axit amin ciia enzym nly va
hoat tfnh xtic tdc cdt vong thom.

111 KET LUAN

. ADN téng s6 ciia ba chiing vi khuén KCP-3,
KCP-7, KCP-8 di dugc tdch va lam sach. D

nhan duge doan gien c6 kich thude khodng 800
bp bing k§ thuat PCR va sir dung cép méi dic
hiéu ciia gien mé héa catechol 2,3- dioxygenaza.
San phém PCR nhan lén dugc tir 3 ching
KCP-3, KCP-7, KCP-8 di dugc tdch dong.

Xéc dinh tiinh ty sn phdm PCR dic higu
nhan lén tir KCP-7 véi cap méi C230-1 va
(230-2 chinh 1A gien m# héa catechol 2,3-
dioxygenaza.

Gien m& héa C230 phan 14p tir chiing KCP-
7 ¢6 mitc tuong déng cao nhdt 71,28% va
70,67% v6i gien ndy trong céc chlng
Acinetobacter sp. Vi P. putida. Ngodi ra, cdc
gien da cong bd trong cc chiing thuoc céc chi
Sphingomonas, Comamonas, Ralstonia,
Pseudomonas déu c6 mitc tuong déng thdp véi
trinh ty gien m& héa C230 ciia KCP-7 hon 70%.

Trinh ty gien md héa C230 phan l&p tir

chiing KCP-7 dugc cong bd trén ngan hang gien
EMBL v6i mé s6 12 AJ492194
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DETECTION OF THE CATECHOL 2,3-DIOXYGENASE GENE IN THREE
POLYCYCLIC AROMATIC HYDROCARBON-DEGRADING
BACTERIA STRAINS ISOLATED FROM KHECHE,

CUALUC BAY, QUANGNINH PROVINCE

LA THANH PHUONG, NGUYEN BA HUU, DANG THI CAM HA

SUMMARY

Three different polycyclic aromatic hydrocarbon degrading bacteria strains were isolated from
bioremediation treatment plots for cleaning up the oil spill in an intertidal area of Kheche, Cualuc bay,
Quangninh province and designed as KCP-3, KCP7 and KCP-8. In order to study the monitoring
bioremediation, the detection of the catechol 2,3-dioxygenase gene from these strains was carried out by PCR.
The primers C230-1 and C230-2 for specifically amplifying the catechol 2,3-dioxygenase gene (C230) were
used and the PCR products from these strains were apporoximately 800-bp. These PCR products were inserted
into plasmid pbluescribt KS' and finally weré cloned into E. coliDHS5a.. However, there was only one PCR
product amplified from KCP-7 which was sequenced. The result showed that this PCR product was the C230
gene and it had high similarity 71.28% and 70.67% with the nucleotide sequences of the C230 genes from
Acinetobacter sp. and P. putida respectively. The sequence of this gene has been registered in the EMBL/
GenBank with accession number AJ492194,

Ngay nhdn bai: 28-11-2002
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