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TOM TAT

Naphthalene la hop chat don gian nhét trong 16 loai hydrocarbon thom da vong
duoc xép vao nhém cac chat 6 nhiém doc hai bén viing trong mdi truong.
Paenibacillus naphthalenovorans 4B1 1a vi khuan wa nhiét c6 thé sit dung naphthalene
nhu la ngudn carbon va nang lwgng chinh. Trong nghién cttu nay, chiang toi tién
hanh tao dong gen nahB ma hoa enzyme cis-dihydrodiol naphthalene
dehydrogenase tham gia xtc tac phan tng thi hai trong con duong chuyén héa
naphthalene. Két qua phéan tich trinh t¢ DNA cho thdy trinh tu gen nahB trong
vector tao dong hoan toan twong dong voi trinh tu gen nahB ctia ching vi khuén
4B1. Sau d6, gen nahB dugc tao dong vao vector biéu hién pColdIl. Két qua dién di
san pham phan tng cat han ché vector tai t& hop bang hai enzyme BamHI va Sall
chiing to6 gen nahB da dwgc tao dong vao vector biéu hién. Vector pColdll/nahB
duoc ti€p tuc bién nap thanh cdng vao vi khuan Escherichia coli BL21 d€ tao co so

cho viéc nghién ctru bi€u hién va xac dinh cac dc tinh cia enzyme téi to hop.

Twt khoéa: cis-dihydrodiol naphthalene dehydrogenase, nahB, Paenibacillus, tao
dong.

1. MO PAU

Trong vai thap ky qua, cdc chat 6 nhiém hydrocarbon thom da vong (PAH), tir
nhiéu ngudn khac nhau nhw cong nghiép dau mo, san xuat gidy, cong nghiép dét
nhudm, san xudt thudc trir sdu..., da phat tan lwong 16n vao moi truong trong qua
trinh van chuyén hodc luu trit. Naphthalene la mét trong nhitng PAH duoc tim thay
pho bién trong moi truong va da duoc xem 1a chat doc c6 anh hwong doi véi stee khoe
con nguoi nhu gay dot bién va ung thu (theo co quan bao vé moi treong My, US-EPA)
[1, 2, 3]. Phuwong phéap phan hty sinh hoc bang vi sinh vat 1a bién phép xt Iy 6 nhiém
6 tiém nang dugc st dung d€ loai bd naphthalene vi ¢ hiéu qua cao, chi phi thap va
than thién véi moi treong [4, 5].
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Su phan hay naphthalene va cac gen lién quan da dugc nghién cttu rong rai &
cac vi khuan Gram am nhuw Pseudomonas sp. [6-8] va Ralstonia sp. [9]. O chung
Pseudomonas putida G7, cac gen ma hoa cac enzyme phan hay naphthalene dwoc tim
thay trén plasmid pNAH? va pDTG1 [8]. Vi khudn Pseudomonas sp. MC1 chita plasmid
pYIC1 mang cac gen phan huy naphthalene. Cac gen nag ctia chung Ralstonia sp. U2
ma héa cho tit ca cc enzyme va nim trong mot operon [10, 11]. O cac loai vi khudn
nay, enzyme cis-dihydrodiol naphthalene dehydrogenase tham gia vao phan tng thit
hai trong con duong phan huy sinh hoc naphthalene, khir nwdc cis-1,2-dihydroxy-1,2-
dihydronaphthalene tao thanh 1,2-dihydroxy naphthalene. Sau d6, cac hop chat tiép
theo dugc chuyén hoa thanh salicylate. Salicylate bi loai bét carbon d€ tao thanh
catechol va bi chuyén héa cat vong & vi tri meta- hodc ortho-. Salicylate cling c6 thé bi
chuyén hda theo mot con duong khac thanh gentisate bdi enzyme salicylate-5-
hydroxylase [4, 12].

Mot s6 nghién cttu vé enzyme cis-dihydrodiol naphthalene dehydrogenase
(DDH) nhw nghién cttu tinh sach enzyme nay tiv Pseudomonas putida NP cho két qua
gom 4 tiéu don vi véi khdi luong phan tir 25,500 mdi tiéu don vi [13]. Gen ma héa
DDH (narB) tit Rhodococcus sp. NCIMB12 da dugc tao dong va biéu hién & Escherichia
coli. Protein NarB c6 trinh tu gom 271 amino acid va c6 dd tuong dong thap (39%) véi
trinh tw enzyme nay ctia P. putida G7 [14]. Ngoai ra, mdt s& nghién cttu cho thdy rang
enzyme NahB ddc hiéu véi nhiéu loai co chat va thé hién kha nang oxy hda cac hop
chét cis-dihydrodiol khac nhau ngoai co chat tw nhién cua chung [13, 15]. Nghién ctru
cdu trac tinh thé cua enzyme NahB tir chuing Pseudomonas sp. MC1 da cho thdy vung
lién két co chat linh hoat cho phép xtc tac da dang cac co chat khac nhau [16].

Vi khuan wa nhiét Paenibacillus naphthalenovorans 4B1, phan 1ap tir dat nhiém
dioxin & A Lwdi, Thtra Thién Hué, c6 kha nang chuyén héa naphthalene va mot s6 hop
chat PAH khac [17]. Qua trinh phan htuiy naphthalene va cac gen lién quan ¢ vi khuan
wa nhiét (thermophile) it dwoc nghién ctru. Mot vai nghién ctu rai rac cho thdy con
dwong phan hiy naphthalene va cac enzyme lién quan c6 su khac biét so véi vi khuan
wa a&m (mesophile). Vi khuan Geobacillus sp. SH-1 phan hay naphthalene thong qua 1-
naphthol [18]. Cac hop chat trao d6i duoc tim thdy trong qua trinh phan huay
naphthalene & Geobacillus thermoleovorans Hamburg2 khac véi cac con duwong chuyén
héa da biét, nhu 2,3-dihydroxynaphthalene, 2-carboxycinnamic acid, phthalic acid va
benzoic acid [19]. Phan tich phat sinh chung loai trinh tu amino acid cho thay enzyme
NahB ttr chang Geobacillus sp. JE8 khong thudc nhom cis-dihydrodiol dehydrogenase
cua cac con duong phan hay naphthalene c6 dién [20]. Trong nghién cttu nay, gen
nahB ma hda enzyme cis-dihydrodiol naphthalene dehydrogenase tir vi khuan 4B1
dugc tao dong vao vector pColdll, tao nguyén liéu cho nghién ctru biéu hién va phan
tich hoat tinh enzyme, ttr d6 c6 thé gitp ich cho ky thuét enzyme trong ting dung xt ly
sinh hoc cac hop chat PAH.

62



TAP CHI KHOA HOC VA CONG NGHE, Truong Pai hoc Khoa hoc, DH Hué
Tap 24, S5 2 (2024)

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctitu

Chung vi khudn wa nhiét P. naphthalenovorans 4B1 [17] dwoc st dung d€ tach
chiét DNA téng s6. Gen nahB ma hoa cis-dihydrodiol naphthalene dehydrogenase tir
genome cua chung 4B1 (DDBJ: BJCS01000005) [17] duwgc sit dung dé thiét k&€ moi cho
phan tng khuéch dai chudi (PCR). Vector tao dong pGEM-T Easy (Promega, My),
vector biéu hién pColdIl (Takara, Nhat Ban) va cac chung vi khudn Escherichia coli
TOP10 (Invitrogen), BL21 (DE3) (Agilent) duoc cung cap bdi phong thi nghiém Vién
Nghién ctru hoat chét sinh hoc, treong Pai hoc Khoa hoc, Pai hoc Hué.

2.2. Méi treong va diéu kién nudi cdy

Chung vi khuan 4B1 dugc nudi cdy trong moi treong Luria Broth (LB) ¢ 45°C;
chung E. coli TOP10 duoc nudi cdy trén mdi truong LB b6 sung 50 mg/L ampicillin &
37°C; mdi truong LB b6 sung 50 mg/L ampicillin, 50 mg/L streptomycin va 34 mg/L
chloramphenicol duoc stt dung cho nuoi cdy chiung vi khudn E. coli BL21 véi nhiét do
nudi cdy 37°C.

2.3. Phuong phap nghién cttu
2.3.1. Tao dong gen nahB vao vector pPGEM-T Easy

Tach chiét DNA tdng s6 ctia vi khudn bang CTAB theo phuwong phap c6 diéu
chinh ctia Minas va cs [21]. Thiét k&€ cdp mdi ddc hiéu dé€ khuéch dai doan gen nahB véi
trinh tu nhan biét cua enzyme cat han ch& BamHI o6 dau 5 (NahB_F: 5'-
GGATCCTTGACAAAGCGCTTAGC-3) va Sall ¢ dau 3 (NahB_R: 5'-
GTCGACAACGATCGTCAATCCTC-3') véi kich thudce san phdm du kién khoang 770
bp. Gen nahB dwoc phan 1ap bang phan tng PCR st dung Q5 High-Fidelity DNA
Polymerase (New England BioLabs, My). Thanh phan va chwong trinh phan ting PCR
dwgc thyce hién theo hudng dan cua nha san xut, véi 35 chu ky va nhiét do g:fm moi &
55°C.

San phdm PCR duoc tinh sach, gan dudi A, tao dong vao vector pGEM-T Easy
va bién nap vao t€ bao E. coli TOP10 theo phuwong phap ctaa Trang va cs [22]. Nudi cay
t€ bao E. coli trén moi truong chon loc trong 16 gio va kiém tra thé bién nap plasmid tai
t6 hop bang phan ttng PCR khudn lac véi cdp moi déac hiéu [23].

2.3.2. Gidi trinh tw DNA

Tién hanh tach chiét plasmid pGEM-T Easy/nahB bang GeneJET Plasmid
Miniprep Kit (Thermo Scientific, My), sau d6 cat han ché& bang BamHI va Sall (Thermo
Scientific, My) d€ xac nhan sy hién dién cua gen. Giai trinh tw DNA cua gen nahB béng
phuong phéap Sanger, phan tich trinh te DNA bang phan mém BioEdit. Tiép theo, trinh
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tw gen nahB duogc sap gidng cot vai trinh ty ly thuyét d€ xac nhan s chinh xac bang
cong cu BLAST (NCBI).

2.3.3. Tao dong gen nahB vao vector biéu hién pColdIl

Gen nahB duoc tach dong tir vector tai t6 hop pGEM-T Easy va duoc ghép noi
vao vector biéu hién pColdII theo phwong phap da duoc trinh bay trong nghién cttu
ctia Trang va cs [22]. Sang loc thé tdi t& hop bang PCR khuan lac véi cap mdi déc hiéu
va thuc hién phan tng cit han ché d& xac nhan gen nahB da duwoc gén vao vector
pColdIl. Tiép theo, plasmid tai t& hop pColdIl mang gen nahB dwgc bién nap vao t&
bao E. coli BL21 kha bién bang phuwong phap sdc nhiét [24]. Khuan lac E. coli BL21
mang plasmid pColdIl/nahB xuat hién trén moi treong nudi cdy chon loc dwgc sang loc
va kiém tra bang phuong phép cat han ché véi enzyme twong tmg nhu trén.

3. KET QUA VA THAO LUAN
3.1. Tao dong gen nahB vao vector pPGEM-T Easy

DNA téng s6 cua vi khudn P. naphthalenovorans 4B1 duwoc ki€ém tra trén gel
agarose 1%, két qua ¢ hinh 1A cho thdy DNA t6ng s6 dat yéu cau vé nong do va do
sach d¢ st dung 1am khudén mau cho phan tmg PCR. Doan gen nahB khuéch dai bang
cdp moi ddc hiéu duoc dién di kiém tra va két qua thu duoc 1 bang DNA 6 kich thwée
770 bp dang kich thudc ly thuyét (Hinh 1B), gen nahB sau d6 duoc tinh sach (Hinh 1C)
dé tiép tuc tao dong vao vector pGEM-T Easy.
bp
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~ 770 ~ 770

M1 1 2 M NC 1 M 2

Hinh 1. San pham khuéch dai PCR va tinh sach gen nahB. M1: thang chuan kich thuéc DNA 1
kb (Thermo Scientific, My); M2: thang chuén kich thuéc DNA 1 Kbp Plus (Elpis Biotech, Han
Qudc); 1-2: DNA tdng s6 (A); 3: san phdm khuéch dai gen nahB trudce (B) va sau khi tinh sach (C).

Té€ bao E. coli TOP10 sau khi bién nap duoc nuodi cdy chon loc trén mdi truong
LB b6 sung 50 mg/L ampicillin, phan ting PCR cac khuan lac tai t& hop dwoc tién hanh
v6i cdp moi dac hiéu. K&t qua & hinh 2A cho thdy xudt hién cac bang DNA dang véi
kich thudc du doan (770 bp). Plasmid téi t& hop duoc tach chiét (Hinh 2B) va cat bang
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2 enzyme han ché& BamHI va Sall (Hinh 2C). Hinh anh dién di san pham cét cho két qua
2 bang DNA ctia vector pGEM-T Easy va gen nahB voi kich thuwde Ian lwot 1a 3,1 kb va
770 bp. Nhu vay, c6 thé xac nhan la gen nahB da dwgc tao dong vao vector pGEM-T
Easy trong E. coli TOP10.

B C
bp bp
10000 10000
3000 3800 3000 3100
1000 1000 770

500 500

M1 4 M2 5

Hinh 2. Tao dong gen nahB vao pGEM-T Easy. M1: thang chuan kich thuéc DNA 1 kb (Thermo
Scientific, My); M2: thang chuan kich thuéc DNA 1 Kbp Plus (Elpis Biotech, Han Quéc). A: San
pham PCR khuan lac; PC: DNA tdng s6; NC: E. coli TOP10 khong bién nap; 1-3: E. coli TOP10
bién nap. B: Tach chiét plasmid tai t8 hop; 4: plasmid pGEM-T Easy/nahB. C: Cat han ch&
plasmid tai t& hop; 5: San phdm cat han ché plasmid pGEM-T Easy/nahB bang BamHI va Sall.

3.2. Phan tich trinh tu DNA

Hinh 3 thé hién mot phan bidu d6 sic ky giai trinh te DNA cta doan gen nahB
trong plasmid téi to hop, cac peak thu duwoc phan tach ro rang, két qua giai trinh tu ¢
dd chinh xéc cao, trinh ti doan gen phan lap dugc gom c6 777 bp. Két qua sap giong
cOt gitra trinh tw gen nahB tao dong vao E. coli TOP10 va trinh ti gen nay trong genome
da cong b6 cua vi khuan 4B1 (hinh 4) cho thay hai trinh tu twong dong 100%.

\CACGGATTCCTTTTTTCGCATACGATGCAGCGACTTGACGAGTAAACGAGATAATGGCCCCCTTTGAAGCGGAATAGGAAGGACCGCCT

T L A e

Hinh 3. Biéu d6 sac ky giai trinh tw gen nahB
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nahB 1 GGATCCTTGACAAAGCGCTTAGCAAACAAAGTTGCGTTTATTACTGGGGCAGCAGGAGGCATGGGGAGAGCAGCTGCCGTTGTTTTTGCCCGTGAAGGAG
nahB-481 1 ------ TTGACAAAGCGCTTAGCAAACAAAGTTGCGTTTATTACTGGGGCAGCAGGAGGCATGGGGAGAGCAGCTGCCGTTGTTTTTGCCCGTGAAGGAG
nahB 101 CGAAAGTGGCAGTCATCGATTTGGATGCAAAAGAAATCGAAAAAACCGCCAGTCTAGTGACTGAAGCAGGCGGCGAAGCCATCGCAATTCAATGCGACGT

nahB-4B1 95 CGAAAGTGGCAGTCATCGATTTGGATGCAAAAGAAAT CGAAAAAACCGCCAGTCTAGTGACTGAAGCAGGCGGCGAAGCCATCGCAATTCAATGCGACGT

nahB 201 TTCCGATGAAGAGCAAGTGAAGCAAGCGATTCAAAAAACGATCGATACTTTTGGGAAGCTAACTACGGTTTATAATAATGCAGGGATTGCTCATAAGAAC
nahB-4B1 195 TTCCGATGAAGAGCAAGTGAAGCAAGCGATTCAAAAAACGATCGATACTTTTGGGAAGCTAACTACGGTTTATAATAATGCAGGGATTGCTCATAAGAAC

nahB 301 TTTATGATTGCTGTAGAAGAAATAAGTGCGGAAGAATGGGATAAAATCCAGAATATAAACACAAAAGGTATGTTCCTTGTGGTGAAGCATAGTATTCCTG
nahB-4B1 295 TTTATGATTGCTGTAGAAGAAATAAGTGCGGAAGAATGGGATAAAATCCAGAATATAAACACAAAAGGTATGTTCCTTGTGGTGAAGCATAGTATTCCTG

nahB 401 AACTTTTACGAGCCAACGGTGGAACGATTATCAATAAAGCATCGACTGCTGCCTTAATCAACAGCCCAGGCGGTCCTTCCTATTCCGCTTCAAAGGGGGC
nahB-4B1 395 AACTTTTACGAGCCAACGGTGGAACGATTATCAATAAAGCATCGACTGCTGCCTTAATCAACAGCCCAGGCGGTCCTTCCTATTCCGCT TCAAAGGGGGC

nahB 501 CATTATCTCGTTTACTCGTCAAGTCGCTGCATCGTATGCGAAAAAAGGAATCCGTGTCAATGCCATTGCTCCAGGGTATGTGATTACGCCGATGACAAAG
nahB-4B1 495 CATTATCTCGTTTACTCGTCAAGTCGCTGCATCGTATGCGAAAAAAGGAATCCGTGTCAATGCCATTGCTCCAGGGTATGTGATTACGCCGATGACAAAG

nahB 601 GCCATGGAAGAAGTGTTACCTGAGTTAGATAAAGTGGCTTCCGAAGCAACGCCCCTTGGTCGAGGAGCGCAGCCGGAAGAGATTGCGAATATTGCTCTCT
nahB-4B1 595 GCCATGGAAGAAGTGTTACCTGAGTTAGATAAAGTGGCTTCCGAAGCAACGCCCCTTGGTCGAGGAGCGCAGCCGGAAGAGATTGCGAATATTGCTCTCT

nahB 701 TTTTGGCGTCTGACGAATCATCATTTGTCACAGGCTCAGTGATTGTCGCCGACGGAGGATTGACGATCGTTGTCGAC
nahB-4B1 695 TTTTGGCGTCTGACGAATCATCATTTGTCACAGGCTCAGTGATTGTCGCCGACGGAGGATTGACGATCGTT-——-—-

Hinh 4. Két qua sap giéng cot trinh tw gen nahB trong plasmid tai t& hop pGEM-T Easy/nahB véi

trinh ty gen nahB trong genome cta chung 4B1.
3.3. Tao dong gen nahB vao vector biéu hién

Gen nahB duoc tich dong tit vector pGEM-T Easy bang 2 enzyme han ché
BamHI va Sall, vector pColdIl cling duoc md vong voi cap enzyme tuong tir. Hinh 5A
thé hién hinh anh dién di san phdm phan tng cét cho thdy xuat hién cac bang DNA c6
kich thudce 3,1 kb; 777 bp va 4,3 kb lan lugt twong tng véi kich thudce ly thuyét cua
vector pGEM-T Easy, gen nahB va vector pColdIl mach thang. Gen nahB va vector
pColdIl mo vong duwoc tinh sach bang GeneJET Gel Extraction Kit, kiém tra bang dién
di trén gel agarose 1% cho thdy san phdm dam bao nong do va do sach dé€ tién hanh
phan tng gan (Hinh 5B).

A B
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M1 1 2 M2 3 4

Hinh 5. Hinh anh dién di san pham cat vector pGEM-T Easy/nahB va pColdIl bang BamHI va
Sall (A). M1: thang chudn kich thuéc DNA 1 kb (Thermo Scientific, My); 1: pGEM-T Easy + gen
nahB; 2: vector pColdIl. San pham tinh sach vector pColdII mé vong va gen nahB (B). M2: thang

chuan kich thuéc DNA 1 Kbp (Elpis Biotech, Han Qudc); 3: vector pColdll; 4: gen nahB.

St dung enzyme T4 Ligase d€ ghép ndi gen nahB va vector pColdll, vector tai
t6 hop sau d6 duoc bién nap vao t€ bao E. coli TOP10. Su hién dién ctia gen nahB trong
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thé tai t& hop duoc kiém tra bang phan ting PCR tir cac khudn lac sinh trieong trén moi
truong chon loc (Hinh 6A). Két qua dién di cho thdy san pham PCR c6 kich thude 777
bp ding véi kich thudc ctia gen nahB.

Plasmid téi t8 hop pColdIl/nahB dugc tach chiét va thuc hién phan tng cit han
ché. Két qua ¢ hinh 6B cho thdy xuat hién bang DNA c6 kich thudc khoang 5,1 kb
twong tng véi kich thudc ctia plasmid tai t6 hop. Hinh anh dién di san pham cat han
ché plasmid tai t6 hop (hinh 6C) cho thiy cé su xuat hién cdc bang DNA c6 kich thudce
phtt hop véi vector pColdlI (4,3 kb) va gen nahB (777 bp). Két qua nay cho thdy doan
gen nahB da duwoc tao dong thanh cong vao vector biéu hién pColdll trong E. coli
TOP10.

A
bp

C

bp
10000

5100 5000 4300

777 777

M1 PC NC 1 2 3 M2 4 M2 5

Hinh 6. Tao dong gen nahB vao vector biéu hién pColdIl. M1: thang chuan kich thuéc DNA 1 kb
(Thermo Scientific, My); M2: thang chudn kich thuéc DNA 1 Kbp Plus (Elpis Biotech, Han
Qudc). A: PCR khuan lac E. coli TOP10 v6i cap moi ddc hiéu.; PC: plasmid pGEM-T Easy/nahB;
NC: E. coli TOP10 khong bién nap; 1-3: E. coli TOP10 bién nap. B: Tach chiét plasmid tai to hop;
4: plasmid pColdIl/nahB it E. coli TOP10. C: Cat han ché plasmid tai t& hop; 5: plasmid
pColdll/nahB xt ly bang BamHI va Sall.

3.4. Bién nap vector pColdIl/nahB vao E. coli BL21

bp
10000

4000 4300

1000 777

500

M 1 2 3

Hinh 7. Hinh anh dién di san phdm cat han ché plasmid pColdIl/nahB tach tir vi khuan E. coli
BL21. M: thang chudn kich thuéc DNA 1 kb (Thermo Scientific, My); 1-3: pColdll/nahB xt ly
bang BamHI va Sall.
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Tiép theo, tién hanh bién nap vector pColdIl/nahB vao t€ bao E. coli BL21 dé
biéu hién protein tai t6 hop. Xac nhan sy hién dién cta gen nahB bang phan tng cat
han ché plasmid tai t6 hop thu duoc tir cac khuan lac xuéat hién trén méi truong chon
loc. Hinh 7 thé hién két qua dién di san phdm cat gom 2 bang DNA c6 kich thuéc
twong tng véi doan gen nahB va vector pColdII (lan luot 1a 777 bp va 4,3 kb). Két qua
nay chung to vector pColdIl mang gen nahB da duoc bién nap vao t&€ bao vi khuén E.
coli BL21. Céc dong t€ bao vi khuan mang vector biéu hién dwgc bao quan ¢ -80°C dé
stt dung cho cac nghién cttu biéu hién va tinh sach protein NahB ti€p theo.

4. KET LUAN

Tt cac két qua nghién cttu trén, chiang toi da khuéch dai, tao dong thanh cong
va xac dinh trinh ty chinh xac cua gen nahB trong vector pGEM-T Easy. Gen nahB tiép
tuc dugc tao dong vao vector biéu hién pColdIl. Cac dong t& bao vi khuan E. coli BL21
mang plasmid tai t6 hop pColdll/nahB sau khi sang loc sé la nguyén liéu cho cac
nghién ctru biéu hién, tinh sach va danh gia hoat tinh ciia enzyme NahB.

LOI CAM ON

Nghién ctru nay dwoc tai trg tir Pai hoc Hué€ qua dé tai khoa hoc va cong nghé
cap Pai hoc Hué vdi ma s6 DHH2021-01-180. Nhom tac gia tran trong cam on Vién
Nghién cttu hoat chat sinh hoc, truong Pai hoc Khoa hoc, Pai hoc Hué vi da cung cdp
mot s6 vat liéu nghién ctru.
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NAPHTHALENE DEHYDROGENASE FROM PAENIBACILLUS
NAPHTHALENOVORANS 4B1

Le Thi Ha Thanh*, Ngo Thi Bao Chau, Hoang Duong Thu Huong
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*Email: lethihathanh@hueuni.edu.vn
ABSTRACT

Naphthalene, the simplest polycyclic aromatic hydrocarbon, is considered as
persistent toxic pollutant in the environment. Paenibacillus naphthalenovorans strain
4B1, a moderate thermophilic bacterium, can utilize naphthalene as its sole carbon
and energy source. The nahB gene encoding cis-dihydrodiol naphthalene
dehydrogenase, catalyses the second step in the naphthalene degrading pathway,
was cloned. The DNA sequence of the cloned nahB gene showed 100% similarity
with the nahB gene from the genome of strain 4B1. The gene was subsequently
ligated into pColdIl expression vector. The restriction reaction by two enzyme
BamHI and Sall indicated that nahB gene was cloned into the expression vector. The
pColdll/nahB vector was successfully transformed to Escherichia coli BL21 the

express and characterize the recombinant enzyme.

Keywords: cis-dihydrodiol naphthalene dehydrogenase, nahB, Paenibacillus,

cloning.
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