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XAC DINH POAN GIEN MA HOA DIOXYGENAZA CUA
CHUNG XA KHUAN PHAN HUY DIBENZOFURAN
RHODOCOCCUS SP. HDN3 PHAN LAP TU PAT NHIEM
CHAT DIET cO CHU'A DIOXIN TAI BA NANG

NGUYEN BA HUPU, BANG TH| CAM HA

I. PAT VAN DE

-

Trong khoang thoi gian tir 1961 - 1971, quin di My da rai khoang 100 triéu lit chit di¢t co
(hén hop cua 2,4- dichlorophenoxyacetic acid (2,4-D} va 2,45 -trichlorophenoxyacetic acid
(2,4,5-T)) chira dioxin (DD) xuéng nhiéu viing & mién Trung v Nam Viét Nam [12]. Dt tai
mét sb “diém néng” & céc cin cir quén sy trude ddy ciia My van bj 6 nhidm nang céc chét diét
¢d ké trén, DD, dibenzofuran (DBF) va cac hop chét twong ty. Tdy doc dat nhim tai “diém
néng* san bay Da Ning bfing phuong phap phan hay sinh hoc dang tién hanh va cho két qua rat
kha quan [2] Tuy nhién, dé nang cao higu qua md rong qui md xr li va 4p dung rdng rii & cac
“didm nong > khac can cb céc nghién clru sdu vé da dang, kha nang phén huy sinh hoc va cac gien
tham gia qua trinh phan hity cAc chit ddc trén clia vi sinh vat ban dja. Cac hop chét DD va DBF duge
chii y dic biét do tinh ddc cao cua ching, dic biét 1a 2,3,7,8-TCDD/DBE. Vi sinh vit hiéu khi tn
céng DBF va DD theo hai co ché oxy hoa vi tri bén va vi tri gé¢ cta nhan thom [1, 3, 10]. Trong dé
oxy hoa diu tién & vi tri géc dugce thuc hién bai tidu don vi alpha angular dioxygenaza dugc quan
tn hon ca do con duomg nay dan dén chuyén hoa hoan toan DBF va DD [1, 3, 10, 14). Mot sb chi
xa khuin Terrabacter, Janibacter, Microbacterium va Rhodococcus c6 kha ning str dung DBF va
DD theo mdt hodic hai co ché oxy hoa ké trén [3, 4, 6-10]. Trong nghién ciru néy ching xa khudn
HDN3 sir dung DBF duoc phén lapg dinh tén dya trén so sanh gen 168 rRNA, Xéc: dmh gien mi hoa
enzim angular dioxygenaza va kha ning phan hity sinh hoc DBF.

IL. NGUYEN LIEU VA PHUONG PHAP

1. Phin lp vi khuin

Pit nhidm chit diét o tai can cir quan sy oii cia My & sén bay Da Ning duge ldy & d6 sdu
tir 5 - 20 cm. Vi khuén sir dung DBF dugc phan Idp theo phuong phap lam giau trén méi truong
khoang chira 3 mM DBF & 30°C voi téc dd lic 200 vong/phat theo nhu mé ta & cbng bb cua
Nguyén Ba Hitu [8, 9].

2. Xac dinh trinh tir gien 168 rRNA

Téch ADN téng so, nhén glen 16S rRNA v6i cap moi 27F va 1492R, lam sach sin pham
PCR, xéc dinh truc tlep trén may x4c dinh trinh ty nucleotide tu dong, xtr li trinh ty trén phan
mém Sequencher version 4.0.5, so sanh mirc 4% tuong dbng ciia doan gien 16S rRNA, dung cay

phat sinh loai theo nhu mé ta cong bb ciia cia Nguyén Ba Hiru [8, 9]. Trinh tu doan gien 16S
rRNA dugc diang ki trén GenBank. : ‘

3. X4c dinh trinh ty doan gien mi hoa enzym dioxygenaza

Phan img PCR nhan doan glen mi hod enzim dioxygenaza tir ching HDN3 dugc thue hién
véi thé tich 50 ul gdm 2,5 pl mdi mbi loai (10 uM), 1 ul hén hgp ANTP 12,5 mM, 5 ul dém PCR
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10 lan, 0,4 pl enzim Tag polymeraza (5 don vi/pl), 5 ul ADN téng s6 vi khuan. Phan tmg dugc
thuc hién trén may PCR, san phdm PCR dugc daen di, nhuom vai EtBr, quan sit dudi tia UV,
lam sach san phdm PCR, xé4c dinh trinh ty tryc tiép voi cap mdi DIOX-F va DIOX-R, xir li, so
sanh trinh tir va dung cdy phat sinh nhu mé ta ctia Nguyén B4 Hiru [8, 9]. Trinh ty doan gien va
trinh tu axit amin suy dién (theo http://www.expasy.org) dugc ding ki trén GenBank.

III. KET QUA VA THAO LUAN

1. Phén lap va dinh loai vi khuin

Hink I. Khuén lac ching HDN3

Terrabacter sp.YK-3 ¢

R. coprophilus DSM 43347

R. zopfii ATCC 519347

Rhodococcus ruber DSM 433387

HDN3

R, pyridinoverans PDB9T

R. rhodochrous ATCC 2717

- R. rhodnii ATCC 350717

R. erythreus DSM 430667

R. ervthropolis DFA9

R. equi ATCC 69397

—— R. wratislaviensis NCIMB 13082T

Hinh 2. Céy phat sinh ching loai chiing HDN3
Thuéc do thé hién 1 nucleotid khac nhau trén 100 nucleotid so sanh
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Chung vi khudn HDN3 sir dung DBF dugc phan 13p theo phuong phap lam giau. Sau 7
ngdy nudi cay chiing HDN3 trén méi trudng mudi khoang dich chira DBF, mdi truong chuyén
sang mau ndu chimg 6 c6 sy phéan hiy sinh hoc DBF. Trén méi trudng mudi khoang thach chira
DBF khuin lac ching HDN3 mau da cam, 15i nhe, tron tron, kich thuéce khoang 2 - 3 mm sau 7
ngdy nudi cay (hmh 1). Chiing HDN3 thude nhém vi khuan Gram ducmg

ADN tdng sb dugc tach chiét v nhin doan gien 168 rRNA gan 1500 bp, lam sach va xac
dinh trinh tur. Sau khi thuc hién ghép cac trinh tu x4c dinh tryc tiép véi 6 méi 27F, 530F, 945F,
S18R, 1087R va 1492R, doan gien 16S rRNA cia chang HDN3 ¢6 kich thudc 1490 bp. Trinh tur
nay dwoc dang ki trén ngan hang GenBank v6i mé sé EF065609.

Hién nay cac cong bd cho thdy cac vi khuln sir dung DD, DBF va cac hgp chét tuong tu
phan bd trong cac 10p Alphaproteobacteria (Novosphingobium, Porphyrobacter, Sphingobium,
Sphingomonas), 10p Betaproteobacteria (Burkholderia, Ralstonia (Wauteria), Comamonas), 16p
Gammaproteobacteria (Erwinia, Klebsiella, Pseudomonas, Xanthomonas), 10p Actinobacteria
(Arthrobacter, Brevibacterium, Micobacterium, Nocardioides, Rhodococcus, Terrabacer-
Janibacter), nganh Fimicutes (Bacillus megaterium, Bacillus sp. BU3) [2, 3, 5, 9, 13, 14]. Géan
day, lida va cong su, Nguyén Ba Hitu va Ding TC Ha da phan 1ap dugc mét sé ching vi khuén
sir dung DBF thudc chi Paenibacillus tir mt mau dit mép nude sbng va hd quén Saitama va
Yamanashi & Nhat Ban va dit nhiém chit diét co chira dioxin & Pa Nang, Viét Nam [4, 8]. V
khuin sir dung DD va DBF thudc chi Rhodococcus bao gdm cac ching Rhodococcus
erythropolis SBUG 271, Rhodococcus opacus SAQO101, Rhodococcus TUTS81, Rhodococcus
sp. YK2 [3, 7]. Ddc biét chung Rhodococcus opacus SAO101 cé kha nang sir dung MCDD va
DCDD (hai hop chét DD chira 1 va 2 nguyen tr clo) [7] Két qua so sanh trinh tr gien 168
rRNA cho thdy chiing HDN3 ¢6 quan h¢ gin gili vai cac vi khudn Gram duong cua chi xa khuén
Rhodococcus. Ching HDN3 c6 mirc twong ddng gien 16S rRNA cao nhit 98,4% véi chiing
Rhodococcus rhodochrous ATCC 2717, 97,3% v&i Rhodococcus sp. PA va Rhodococcus sp. P7,
96,7% vd&i Rhodococcus pyridinivorans PDB9". Ngoai ra, so sanh trinh ty doan gen 16S rRNA
ctia ching HDN3 con cho thiy su tuong dong cao 94% vé&i cac chung Rhodococcus opacus
SAO101, Rhodococcus sp. YK2 sir dung DBF va DD.

Duya trén céc dic diém hinh thai va két qua so sanh trinh ty doan gien 16S rRNA trén RDP
cho thdy ching HDN3 ¢6 thé dugc xép vao chi Rhodococcus va ¢6 tén la Rhodococcus sp.
HDN3. Két qua phan lap va dinh tén chimg HDN3 cho thay day I ching vi khuin thude chi
Rhodococcus sit dung DBF dau tien dugc phan 1ap tir d4t nhiém cac chét di€t c6 chira dioxin.
Tuy nhién, dé c6 két luan chinh xac hon vé vij tri phan loai cba ching HDN3 can c6 thém nghién
ctru dac didm sinh li-sinh hoé va lai ADN-ADN.

2. Xac dinh trinh ty doan gien ma hoa enzim dioxygenaza

Oxy hoa ¢6 sur tham gia cha hai nguyén tir oxy (dioxygenation) la mét trdmg cac phan irng
dau ti€n, quan trong cua phén hay sinh hoc cac hop chit nhén thom bdi vi khuén. Hai kiéu chu
yéu oxi hoa cc hep chit thom boi enzym dioxygenaza la gén hai nguyén tiroxy & vj tri bén
(lateral dloxygenatlon) 1,2 va doi khi & céc vi tri 2,3 hodc 3,4 cia mdt nhan thom va gin hai
nguyén tir oxy & vi tri géc (angular dloxygenatlon) 4 va 4a cla nhan thom lién ké cdu ndi ete
(ether) [1, 3, 6, 10, 14]. Trong thoi gian qua, céc nghién ciru tip trung nhién vdo cic gen va
enzim tham gla gin hai nguyén tir oxy & vj tri goc clia cac hop chat DD va DBF [1, 10, 14]. Cac
gien tham gia md hoa DD/DBF dioxygenaza duge nghién ctru nhiéu & vi khudn thudc cac chi
Sphingomonas, Terrabacter, Rhodococcus, Janibacter, lodi Pseudomonas resinovorans,
Pseudomonas stutzeri. Cic gien ndy gdbm dbf4] va dbf42 mi hoi DBF- 4,4a dioxygenase, va
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dbf43 va dbfA4 ma hoa dioxygenaza tham gia vao hé thdng vén chuyén dién tir, dfdB mi hoa
extradiol dioxygenaza, car4Ac mi hoa carbazol 1,9a-dioxygenaza [1, 4, 8,9, 10, 11, 14].

Cip mdi DIOXY-F (5- TGY ASN TAY CAY GGV TGG- 3°) va DIOXY-R (5~ TBV
GGN CCV YKN GGV TGC C- 3°) d duge thiét ké va tong hop dé nhin doan gen mi tidu don
vi alpha clia enzym dioxygenaza tlr cac chiing vi khuén hiéu khi sir dung DD, DBF va céc hop
chét nhan thom va hop chét tuong tir [9]. San phdm PCR nhan doan gien ma hoa dioxygenaza tir
chang HDN3 v6i cip mdi trén duge [am sach va xdc dinh trinh tu tryc tiép (hinh 3). Trinh ti
doan gien ndy va trinh ty axit amin suy dién dwoc dang ki trén ngén hiang GenBank vdi sé dang
ki EF200065 va ABM92931.

acctacagcaacaacggcgatctaatcggtgtaccgegegcagataccgtctaccatgge
T ¥ 8 N N G D L I G V P R A DT V Y H G
gagcetggacaagtegeggctaggtctgaaggeegttecgegggtggagaactacaagggt
E L D XS R L 6 L K A V P R V E N Y K G
Ltcatcttecgececaattgggacgaggacgccatcocceccgetggtggactaccteggegetgac
F I F A N WD E DA ATI P L V DY L G A D
cagctctggtatctggacctggecttecgaggegecgeteggecgggetecgaggtgatecgge
¢ L W ¥ L D L A F E A P L G G L E V I G
cccacgatgaagttcecggatcaaggeccaactggaagetggeggcggagaacttecgeegyge
P T M K F R I K A N W K L A A E N TF A G
gacgactaccacgtgctctacacacatgggtcggecttccagatecggettecctecocgat
D D Y H, V L ¥ T H G 8 A F @ I GG F L P D
tacgacacgctcggcgactacatcgcatacttcggccacggccacgggatgggcgacatc
Yy b T L. 8 DY I A Y F G H G HUGMUG D I
agcaagcccggecggagectatcagaacgacgtegggatggetcagttectcgggececggag
S K P G R A Y Q ND V G M A Q F L G P E
gcgattcgagtacgtcaacgccgtgecacgageggctcaaggeccgggtctececgetgeag
A I E Y V N AV HEURU LI KA ARV S P L Q
gcggagatgcacgggceteggtcagggcaatatcttcecgaacctgtcatggatcaagttc
A EMHGUL G Q GNTI F P NL & W I K F
ggcgtctteccacgtecttogggetectteccaatggea

G VvV F H VvV F G L F Q W

Hirh 3. Trinh ty nucleotid doan gien ma ho4 tidu don vi alpha cia enzym dioxygenaza va trinh ty
axit amin suy dién nhan 1&n tir ADN chiing Rhodococcus sp. HDN3 va ciip moi DIOXY-F va DIOXY-R

Két qua & hinh 4 cho thdy doan gien nhan I8n tir ching HDN3 ¢6 mic twong ddng cao véi
céc gen tham gia phan hiy DBF & mét sé chiing xa khuan. Trinh tir doan gen nhan [én tir chiing
HDN3 ¢6 mirc twong dong 99% vai gien mi hoa tiéu dom vi alpha angular dioxygenaza cia céc
chiing xa khuin Terrabactér sp. DBF63 (629/635 nucleotid so sanh), Mycobacterium sp. YK18
(265/267 nucleotid so sanh); 98% voi gien ma hoa tidu don vi alpha angular dioxygenaza cua
cac ching xa khuin Rhodococcus sp. YK2 (628/635 nucleotid so $anh), Rhodococcus sp- DFA3
(534/540 nucleotid so sanh). K&t qua so sanh trinh tyr axit amin suy dién tir trinh tu san pham
PCR nhin lén tir chung HDN3 ciing cho két qué twong ty. Chiing HDN3 ¢6 mirc twong dong cao
v6i trinh ty axit amin cta cac enzym dioxygenaza & cc ching xa khuin sir dung DBF nhu
Terrabacter sp. DBF63, Rhodococcus sp. YK2, Rhodococcus sp. YKI1, Rhodococcus sp. DFA3,
Mycobacterium sp. YK18 va Paembacdlus sp. YK5. Nhr vay sir dung cip mdi DIOXY-F va
DIOXY-R di nhin duge mi hoa tiéu don vi alpha angular dioxygenaza tir ADN tdng s6 chang
Rhodococcus sp. HDN3,
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Trong mdt s6 nghién ciru khéc sir dung cap moi DIOXY-F va DIOXY-R ciing da phat hién
s t6n tai cia doan gen méd hoa dioxygenaza trong chung vi khuin Bacillus sp. BU3 sir dung DD
[2] va chiing xa khudn Terrabacter sp. DMA sir dung DBF [9].

carAa-Ps. CA10

— dbfAl-Te. DMA

dbfAl-Rh. DFA3

HDN3
dbfAl-Rh. YK2

dbfA-Te. DBF63

phdA-No. KP7

dfdAl-Te . YK3

psbAb-Rd. No.7

bphATl-Co. TK102

dxnAlI2-Sp. RW1

bphAl-Rh. TA412

3 phnAc-Bu.RPOO7

bphA-Ag. IAM12620

Hinh 4. Cly phit sinh ching loai gita mt s6 trinh tyr dai dién gen ma hod tiéu don vj enzym alpha
dioxygenaza va trinh tw nhan 1én tir ching HDN3 sir dyng cip moi DIOXY-F va DIOXY-R.
Thudce do thé hién 5 nucleotid khic nhau trén trinh ty 100 nucleotid so sanh

III. KET LUAN

Dura trén so sénh 16S rDNA va mét sé dac diém hinh thai cho thiy ching vi khuin Gram
duong sir dung DBF phan 13p tir dat nhiém chit diét co chira dioxin tai cin cir quéan sur cii cua
M$ & sin bay Da Ning thudc chi Rhodococcus. Ching vi khuin nay duoc dat tén la
Rhodococcus sp. HDN3. Sir dung cip mbi DIOXY-F va DIOXY-R da nhén dudc doan gien ma
hoa enzym dloxygenaza tir chung HDN3. Trinh ty doan gien md hod enzym dloxygenaza cua
ching HDN3 ¢6 mirc twong ddng cao 99% véi doan gien ma hoa dioxygenaza ciia cac ching xa
khuin Terrabacter sp. DBF63 (629/635 nucleotid so sanh), Mycobacterium sp. YK18 (265/267
nucleotid so sanh); 98% vé&i gien mi hoa tiéu don vi alpha angular dioxygenaza ciia cac ching
xa khuin Rhodococcus sp. YK2 (628/635 nucleotid so sanh), Rhodococcus sp. DFA3 (534/540
nucleotid so sanh).

L&i cam on. Cong trinh nay dwgc thiee hién bdi kinh phi cGa dé tai cap nha nwoc (Nghlén clru,

phat trién céng nghé phan hdy sinh hoc va k§ thuat nha cham lam sach 6 nhiém chéat doc hoa
hoc trong dat) thude churong trinh 33 va quy hoc bdng DAAD (Cong hoa Lién bang Dirc).
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SUMMARY

CHARACTERISATION A PART OF GENE ENCODED DIOXYGENASE OF
DIBENZOFURAN DEGRADADING STRAIN RHODOCOCCUS SP. HDN3 {SOLATED
FROM HERBICIDE/DIOXIN CONTAMINATED SOIL IN DANANG

The dibenzofuran degrading bacterial strain HDN3 was isolated from heavy
herbicide/dioxin contaminated soil in a US former military base at Danang Airport. Colony of
HDN3 is orange, round, slight convex and 2 - 3 mm diameter after 7 days of incubation in
mineral salt medium containing dibenzofuran. Cells of HDN3 strain were Gram-positive.
Analysis of 16S TDNA sequence showed that strain HDN3 was closely related to Rhodococcus
rhodochrous ATCC 271" (98.4%), Rhodococcus sp. PA (97.3%), Rhodococcus sp. P7 (97.,3),
Rhodococcus pyridinivorans PDB9' (96,7%), Terrabacter sp. YK3 (96.7%) and also two dioxin
and/or dibenzofuran Rhodococcus opacus SAQ101 (94%), Rhodococcus sp. YK2 (94%). Based
on morphological characteristics and analysis of 168 rRNA gene sequence, HDN3 strain should
be placed in genus Rhodococcus and named Rhodococcus sp. HDN3. A part of gene encoded
angular dioxygenase were amplified from total DNA of HDN3 strain by using primer pair
DIOCXY-F and DIOXY-R, and showed high similar levels 99% to dfdA gene in Terrabacter sp.
DBF63 and Rhodococcus sp. YK2. All of these Gram-positive bacterial strains are able degrade
débenzofuran.

Dia chi: Nhgn bai ngay 17 thang 1 ndm 2007
Vién Cong ngh¢ sinh hoc, Vién Khoa hoc va Coéng nghé Viét Nam. ,

67



