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Tém tat. Cac hop chdt hydrocarbon thom da vong duoc str dung trong nhiéu nganh cong nghiép da gay
6 nhiém moi truong va anh hudng dén strc khoe con nguoi. Naphthalene, hop chat hydrocarbon thom
da vong don gian nhét, duoc stt dung nhu la hgp chdt mo hinh d€ nghién cttu qua trinh phan huy sinh
hoc ¢ vi khuén. Enzyme 1,2-dihydroxynaphthalene dioxygenase, enzyme phan cit vong benzen, chuyén
héa cac hgp chat trung gian trong qua trinh phan hiy naphthalene thanh cac hgp chat it d6c hon. Trong
nghién ctu nay, gen nahC ma héa 1,2-dihydroxynaphthalene dioxygenase tit vi khuin wa nhiét
Paenibacillus naphthalenovorans 4B1 duoc tao dong vao vector pGEM-T Easy. Sau khi xac nhan trinh tu
DNA chinh xéc, gen nahC duoc ghép néi vao vector biéu hién pCold™ II va bién nap vao vi khuan
Escherichia coli BL21. Két qua dién di SDS-PAGE cho thay gen nahC da dwgc bi€u hién thanh céng trong
E. coli BL21 ¢ diéu kién cam tng 0,5 mM IPTG. Enzyme tai t6 hop thu dugc ¢6 trong lugng phéan tie xdp
xi 35 kDa. Két qua nay 1a co sé cho viéc nghién ctru tinh sach va x4c dinh cac déc tinh ctia enzyme.
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Abstract. Polycyclic aromatic hydrocarbon compounds used in many industries have caused
environmental pollutions and left consequences to human health. Naphthalene, the simplest polycyclic
aromatic hydrocarbon, is widely used as a model compound for biodegradation studies in bacteria. The
1,2-dihydroxynaphthalene dioxygenase, a benzene ring-cleavage enzyme, converts intermediate
compounds in the naphthalene degradation pathway into less toxic compounds. In this study, the nahC
gene encoding 1,2-dihydroxynaphthalene dioxygenase from the moderate thermophilic Paenibacillus
naphthalenovorans strain 4B1 was cloned into pGEM-T Easy vector. Subsequently, the gene after
confirming the correct DNA sequence was ligated into pCold™ II expression vector and transformed to
Escherichia coli BL21. The SDS-PAGE results showed that the nahC gene was successfully expressed in E.
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coli BL21 with 0.5 mM IPTG. The molecular weight of resulting recombinant enzyme was approximately
35 kDa. These results are the basis for enzyme purification and characterization.

Keywords: cloning, nahC, 1,2-dihydroxynaphthalene dioxygenase, Paenibacillus

1  Datvan dé

O nhiém méi truong do cac hop chat
hydrocarbon thom da vong (PAH) ngay cang tro
nén nghiém trong, do cac hgp chit nay duoc st
dung rong rai trong nhiéu nganh céng nghiép khac
nhau [1]. Cac hgp chat PAH c6 kha nang hoa tan
trong nudc thap, nén lang dong trong dat va tram
tich trong thoi gian dai dan dén gay hai cho moi
treong va sttc khée con nguoi [2]. Naphthalene,
hop chat thom da vong don gian nhét, duwgc Co
quan Bao vé moi treong My phan loai 1a chat gay
6 nhiém ddc hai [3]. Hop chat nay ciing dwoc st
dung nhu la hop chat md hinh dé€ nghién ctu co
ché€ phéan hay sinh hoc ¢ vi khudn [4].

Nhiéu nghién cttu da dwgc tién hanh dé€lam
sang to cac gen va enzyme lién quan dén qua trinh
phan hay naphthalene cling nhu cac gen ma hoa
ching, nhung cht yéu duoc nghién cttu rong rai &
cac vi khudn wa &m (mesophiles). Sy phan huy
naphthalene duwoc bat dau bang viéc oxy hda
naphthalene xac tadc boi naphthalene 1,2-
dioxygenase (NDO) (enzyme NahA), chuyén hoa
naphthalene thanh cis-1,2-dihydroxy-1,2- dihydro-
naphthalene (DDNP). Tiép theo, DDNP bi kht
nudc va chuyén thanh 1,2-dihydroxy naphthalene
(DHNP) bdi 1,2-dihydroxy-1,2-dihydronaphthale-
ne dehydrogenase (enzyme NahB). Sau d6, DHNP
bi phan cat & vi tri meta trén vong benzen béi
enzyme cat vong, 1,2-dihydroxynaphthalene
dioxygenase (enzyme NahC), chuyén DHNP
thanh 2-hydroxychromene-2-carboxylic acid. Buwdc
ti€p theo, cac san pham duoc chuyén hoa thanh
salicylate, va salicylate c6 thé bi phan huy théng

qua catechol hodc gentisate [5-8].

Enzyme 1,2-dihydroxynaphthalene

dioxygen-ase (DHNDO) thu¢c nhém enzyme
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dioxygenase xtic tac phan tng phéan cat vong
thom. Cac enzyme nay duwoc chia thanh hai nhom,
intradiol va extradiol, duta vao cach phan cat vong
caa chung. Enzyme DHNDO, thuéc nhdém
extradiol, phan cit vong & vi tri gitta mot carbon
da duwgc hydroxyl héa va mot carbon lién ké néd
khong hydroxyl hoéa. Enzyme DHNDO chiju trach
nhiém cdt vong thom tht nhat cua 1,2-

dihydroxynaphthalene [9].

Mot s6 nghién ctru vé enzyme DHNDO da
duoc cong bd, trong d6 hau hét la cac loai thudc chi
Pseudomonas [10-15]. Enzyme DHNDO tte P. putida
NCIB 9816 da dwoc tinh sach va xac dinh hoat tinh,
két qua cho thdy enzyme nay can ion Fe2+ cho hoat
dong. Enzyme DHNDO tinh sach cé thé xuc tac
qud trinh oxy héa 1,2-hydroxynaphthalene, dan
dén su xudt hién 2-hydroxychromene-2-carboxylic
acid [10]. Kim va cs. da tao dong gen nahC ma héa
DHNDO ttt P. fluorescens SM11 d€ nghién cttu cau
tric, chirc nang va co ché cam ting ctia enzyme. Két
qua cho thdy rang gene nahC tlr chung SM11 dwoc
biéu hién di chung trong E. coli nhung & murc do
yéu [11]. Enzyme DHNDO khong chi tham gia vao
qua trinh chuyén hoéa naphthalene ma con xtc tac
cac phan tng trung gian trong con dwong phan
huy ctia nhiéu hgp chat PAH khac; nhw carbaryl ¢
vi khuan Pseudomonas sp. C4, C5 va C6 [12],
sp. PP2 [13],
naphthalenesulfonate & Pseudomonas sp. BN6 [14]
xenophaga ~ BN6  [16],
acenaphthylene 6 Stenotrophomonas sp. RMSK [17],

phenanthrene & Pseudomonas
va  Sphingomonas

dibenzofuran va dibenzothiophene & Comamonas
sp.JB [18].

Cho dén nay da c6 mét vai nghién ctu vé
qua trinh phan huty naphthalene cling nhu enzyme
DHNDO 06 vi khudn wa nhiét (thermophiles), nhw
Geobacillus sp. G27 chuyén hoa naphthalene thong
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qua protocatechuic acid bang con duong phan cét
ortho- khac v6i cac con duong chuyén hoa da biét &
vi khuan wa am [19]. Enzyme DHNDO cua
Geobacillus sp. JF8 ¢6 trinh ty amino acid twong
dong chi 20-22% véi DHNDO cua cac vi khuan P.
putida G7, P. stutzeri AN10, Ralstonia sp. U2 [20].
Trong nghién cttu trudc, chiing toéi da phan lap vi
khuén wa nhiét Paenibacillus naphthalenovorans 4B1
c6 kha ndng phan hay dibenzofuran va
naphthalene [21], cac gen lién quan dén qua trinh
phan hay naphthalene ¢ chung 4B1 c6 trinh tu
amino acid twong dong 66-86% véi cum gen nah
cua chung Geobacillus sp. JE8 [22]. Trong nghién
ctru nay, chung t6i nghién cttu tao dong va biéu
hién gen nahC ma héa enzyme DHNDO, tao co s&
cho viéc xac dinh, phéan tich dac tinh cua enzyme
nham cung cap thém thong tin vé cac enzyme lién
quan dén qua trinh phan huay naphthalene ¢ vi
khuan wa nhiét.

2 Vat liéu va phuong phap nghién
ciru

21 Vatliéu

Trinh te gen nahC ma hdéa 1,2-
dihydroxynaphthalene dioxygenase tit genome
cua chung vi khudn Paenibacillus naphthalenovorans
4B1 (DDBJ: BJCS01000001-BJCS01000057) [18]
duoc sit dung dé thiét ké€ moi cho phan tng PCR.
Céac moi st dung trong nghién ctru duoc tong hop
boi cong ty CO phan Phu Sa Genomics, Viét Nam.
Vector tao dong pGEM-T Easy (Promega, MY),
vector biéu hién pCold™ II (Takara, Nhat Ban) va
cac chung vi khuan Escherichia coli TOP10, BL21 do
phong thi nghiém Vién Nghién cttu hoat chét sinh
hoc, truong Pai hoc Khoa hoc, Dai hoc Hué cung

cap.
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2.2  Phwong phap nghién cttu
Tao dong gen nahC va phan tich trinh ty DNA

Trén co so trinh ty DNA ma hoa 1,2-
dihydroxynaphthalene dioxygenase ctia chung vi
khuéan 4B1, chung toi da thiét ké cdp moi dac hiéu
dé khuéch dai doan gen nahC tit DNA genome ctia
vi khuan. DNA t6ng s8 dugc tach chiét bang CTAB
theo phwong phap ctia Wilson c6 diéu chinh [23].
Cap moi dugc bd sung thém trinh tw nhéan biét ctia
enzyme cat han ché BamHI & dau 5 (mdi xudi
NahC_F: 5-GGATCCTTGATTCTAAGACTGG-3")
va Sall & dau 3 (m6i nguoc NahC_R: 5'-
GTCGACAATCCATTGATTATTG-3") d€ thuin
tién cho viéc ghép ndi gen vao vector biéu hién
pCold™ II. Phan tng PCR dwgc thyce hién voi
thanh phan: 0,5 pL Q5 High-Fidelity DNA
Polymerase, 10 uL. 5X Q5 Reaction Buffer, 10 pL 5X
Q5 High GC Enhancer (New England BioLabs,
M¥), 2,5 uL. mdi mdi (10 uM), 1 uL ANTP (10 mM),
50 ng DNA khudn mau, b8 sung nudc cat dé dat
thé tich 50 pL. Phan tng PCR duoc thuc hién véi
churong trinh nhiét nhu sau: 98°C/30 giay, 35 chu
ky: 98°C/10 giay, 55°C/30 giay, 72°C/30 giay, hoan
chinh san pham PCR ¢ 72°C/2 phut. Dién di kiém

tra san pham trén gel agarose 1%.

San phdm PCR dugc tinh sach bang
GeneJET Gel Extraction kit (Thermo Scientific,
M¥). Sau d6, duoc gan dudi A bang phan tng gom
25 pL san pham PCR, 25 pL DreamTaq Green PCR
Master Mix (Thermo Scientific, My), i & 72°C trong
10 phut. Tiép theo, tinh sach mot lan nita bang
Gene]ET Gel Extraction kit (Thermo Scientific, M)
va tao dong vao vector pGEM-T Easy. Hon hop
dung dich gén duwoc 4 & nhiét do 24°C trong 2
tiéng, sau do6 bién nap vao t&€ bao E. coli TOP10 kha
bién bang phuong phap sdc nhiét [24]. Thé bién
nap duwgc nuoi cdy chon loc trén méi truong LB rin
bd sung 50 mg/L ampicillin trong 16 gio ¢ 37°C.
Sang loc cac t€ bao E. coli TOP10 mang plasmid tai
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t6 hop pGEM-T/nahC bang phan ting PCR khuan
lac v6i cadp moi dac hiéu [25]. Plasmid tai to hop
dugc tach chiét biang FavorPrep Plasmid
Extraction Mini Kit (Favorgen, Dai Loan) va kiém
tra bang phuong phap enzyme cét han ché. Trinh
tw DNA chinh xac ctia gen nahC duwgc xac nhan
bang phuong phap Sanger ctia cong ty TNHH
DNA Sequencing (Viét Nam) véi hai moi M13-F:
5-TGTAAAACGACGGCCAGT-3" va M13-R: 5'-
CAGGAAACAGCTATGAC-3. Trinh tu@ DNA
dugc phan tich bang phan mém SnapGene 7.1

(Www.snapgene.com).

Ghép néi gen nahC vao vector biéu hién

Gen nahC va vector pCold™ II Ian luot duoc
cit bang hai enzyme han ché BamHI va Sall
(Thermo Scientific, M§). San phdm cat duoc phan
téch trén gel agarose 1% va tinh sach bang GeneJET
Gel Extraction kit. Tién hanh gan gen nahC vao
vector pCold™ II bang T4 Ligase (Thermo
Scientific, My), hdn hop gan dugc t & nhiét d6 24°C
trong 2 gio, sau d6 duoc bién nap vao té€ bao E. coli
TOP10 kha bién va nudi cdy chon loc thé bién nap
trén moi truong LB agar c6 b6 sung 50 mg/L
ampicillin. Kiém tra plasmid tai t6 hop pCold™
1I/nahC bang phan tng PCR khuén lac va cit véi

enzyme han ché& BamHI va Sall.

Bié€u hién gen nahC

Cac plasmid tai t6 hop pCold™ II/nahC sau
khi tao dong thanh cong duoc tach chiét va bién
nap vao t& bao E. coli BL21 kha bién bang phuong
phap soc nhiét. Ti€p theo, thé bién nap dwgc chon
loc trén moi truong LB ran bd sung 50 mg/L
ampicillin, 50 mg/L streptomycin va 34 mg/L
chloramphenicol. Tach chiét plasmid pCold™
II/nahC t cic khudn lac E. coli BL21 béng

FavorPrep Plasmid Extraction Mini Kit va kiém tra
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s¢ hién dién cta gen nahC bang phuong phép

enzyme cat han ché tuong tw nhuw trén.

Té€ bao vi khuan E. coli BL21 mang vector
biéu hién pCold™ II chita gen nahC duoc nudi tang
sinh qua dém trong 5 mL méi truong LB bd sung
50 mg/L ampicillin, 50 mg/L streptomycin va 34
mg/L chloramphenicol & 37°C, lac & tdc do 190
vong/phut. Sau 12-15 gio, cdy chuyén 1 mL dich
nudi cdy vao 50 mL moi truong LB long bo sung
cac loai khang sinh twong tu. Tiép tuc nudi cdy lac
190 vong/phut ¢ 37°C cho dén khi ODew dat 0,4-0,5.
Dich nu6i cdy duwgc lam lanh 6 4°C trong 10 phat,
sau d6 dugc t1 6 15°C trong 20 phtt (khong 14c). B&
sung 0,5 mM IPTG va tiép tuc nudi cam tng trong
24 gid & 15°C véi t8c do 1ac 190 vong/phit. Thu
sinh khdi t& bao vi khuan bang cach ly tam 13.000
vong/phut trong 1 phut. Tai huyén phu t€ bao voi
nudc cat, bao quan 6 -20°C cho cac thi nghiém tiép
theo [26].

bién di SDS-PAGE va phan tich Western blot

Céac mau t&€ bao vi khuan duoc tron véi dém
SDS loading buffer 6X, bién tinh ¢ 100°C trong 10
phat. Mau dugc nap va cic giéng trén gel
polyacrylamide khong lién tuc (stacking gel 5%,
separating gel 12%). Tién hanh dién di 6 60 V trong
30 phtt va 80 V trong 1,5 - 2 gid. Mau duoc phan
tich trén hai gel polyacrylamide, mot gel duoc
nhudm vdi Coomassie Brilliant Blue R250 (Nacalai
Tesque, Nhat Ban) trong 2 pht, sau d6 rira lai bang
dém rra. Gel con lai dwoc lai véi mang
nitrocellulose (Novex™ — Thermo Fisher Scientific,
My) trong dém chuyén (50 mM Tris, 40 mM
glycine, va 20% methanol) trong 3 gio v6i cuong
d6 dong dién 145 mA béng thiét bi Mini Trans-Blot
(Bio-Rab, My). D€ tranh cac lién két khong dic
hiéu, mang duoc xtt ly bang 5% skim milk
(Himedia, An Do) pha trong dém TBST (100 mM
Tris pH 7,5, 0,9% NaCl, 0,1% Tween 20) trong 1 gio
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437°C, c6 lac nhe. Rira mang bang dém TBST 3 Ian,
mbi [an 15 phit. Sau d6, t mang véi khéng thé thir
nhat (mouse anti-His tag antibody, BioLegend,
My) dwoc pha loang véi ty 1€ 1:2000 trong dém
TBST chtta 5% skim milk trong 2 gid & 37°C, lac
nhe. Rtta mang véi dém TBST 3 Tan, mdi lan 15
phit. U mang trong dém TBST véi 5% skim milk
khang thé 2
conjugated goat anti-mouse IgG antibody, Enzo
Life Sciences, M¥) ty 1€ 1:5000 trong 2 gio ¢ 37°C c6
14c nhe. Sau khi rtra mang bé“mg dém TBST 3 Ian,
can bang mang trong dém TMN (100 mM Tris pH
9,5, 100 mM NaCl, 5 mM MgClz) trong 10 phut.
Cudi cung, phét trién mau bang cach b sung co
chat NBT/BCIP (BioFX, My), u trong t6i 3 phuat &
37°C, 1ac nhe [26, 27].

chira (alkaline phosphatase-

A B
10 kb

10 kb 5kb

2kb
1kb
500 bp

M1 1

M2 NC

3 K&t qua va thao luan

3.1 Tao dong va phan tich trinh ty gen nahC

Tao dong gen: Doan gen nahC duoc tong hop
bang phuong phap PCR dua trén khuén mau DNA
genome (Hinh 1A) cua chiung Paenibacillus
naphthalene 4B1 véi cdp moi dac hiéu. Két qua kiém
tra san pham PCR trén gel agarose 1% cho thdy chi
c6 1 bang DNA dac hiéu véi kich thwdc khoang 950
bp phu hgp véi kich thude tinh toan ly thuyét
(Hinh 1B). San pham PCR sau tinh sach (Hinh 1C)
dam bao vé nong do va dod sach duoc gén thém
dudi A va st dung dé€ tao dong vao vector pGEM-
T Easy.

S 950 bp 1kD

2 M2 3

Hinh 1. Khuéch dai PCR va tinh sach gen nahC. M1: thang chuan DNA (GeneRuler 1kb DNA Ladder, Thermo
Scientific); M2: thang chuan DNA (1Kbp Plus 100 bp DNA Ladder Marker, Elpis Biotech); 1: DNA tong sd dung lam
khu6n mau (A); 2: san ph&m khuéch dai gen nahC (B); 3: gen nahC sau khi tinh sach (C)

Két qua kiém tra sy hién dién cta gen nahC
trong thé E. coli TOP10 tai t6 hop, da duoc sang
loc bang phan tng PCR khuan lac (Hinh 2A),
bang phan tng cat han ché DNA plasmid cho
thay xudt hién 2 bang DNA c6 kich thude [an luot
xap xi 3,1 kb va 950 bp twong ting vdi kich thude
ly thuyét ctia vector pGEM-T Easy va gen nahC
(Hinh 2C). Két qua nay cho thdy vector téi t6 hop
da duoc bién nap vao E. coli.

Gidi trinh tw gen: Sau khi tao dong doan gen
nahC vao vector pGEM-T Easy, trinh tit DNA ctia

DOI: 10.26459/hueunijns.v133i1C.7401

nahC dwoc xac dinh bang phuong phép Sanger.
Két qua cho thdy trinh tu gen nahC da tao dong
vao E. coli TOP10 tuong doéng 100% véi trinh ty
khuan
naphthalenovorans 4B1 da cong bd trén DDBJ
(BJCS01000005), chting t6 khong c6 18i sai trong
qua trinh PCR gen nahC. Trinh ty gen gom c6 954
bp (bao gom trinh ty cit han ché) ma héa cho 315

amino acid.

gen nahC cta vi Paenibacillus
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10 kb

3 kb

1kb
500 bp

M1 PC NC 1 2 3

~950bp 1kb

B

10 kb
5 kb

2kb

500 bp

M2

Hinh 2. Két qua tao dong gen nahC vao pGEM-T Easy. M1: thang chuan DNA (GeneRuler 1kb DNA Ladder, Thermo
Scientific), M2: thang chuan DNA (1Kbp Plus 100 bp DNA Ladder Marker, Elpis Biotech). A: Khuéch dai PCR gen
nahC tl khuén lac E. coli TOP10 véi cip moi dic hiéu; PC: DNA genome; NC: E. coli khéng bién nap; 1-3: cadc khuan
lac E. coli TOP10 bién nap. B: Tach chiét plasmid pGEM-T Easy/nahC (4), C: San pham cit han ché plasmid pGEM-T
Easy/nahC bf?mg BamHI va Sall (5-6)

3.2 Ghép ndi gen vao vector bi€u hién

Gen 1,2-
dihydroxynaphthalene dioxygenase duoc tach

nahC ma hoa

dong tit vector pGEM-T Easy/nahC va chen vao
vung MCS cua vector biéu hién pCold™ II (Hinh
3).

Plasmid pGEM-T Easy/nahC va vector
pCold™ II dugc Tan lwot cdt mo vong dong thoi

pCeld-F (208 .. 226)

—— sall (1258)
pCold-R (1209 ., 1318)

pCold™ II/nahC
5322 bp

Hinh 3. Vector pCold™ II mang gen nahC (mau do).
AmpR: gen khang ampicilin (mau xanh luc); ori:
vung khoi dau sao chép (mau vang); lacl: lac
repressor; cspA promoter: promoter cia gene cspA
ma hoa protein s6c lanh; TEE: nhan t6 ting cuong
dich ma cua E. coli
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bang 2 enzyme han ché& BamHI va Sall (Hinh 4).
K&t qua kiém tra trén gel agarose 1% cho thay san
phdm cit gom 2 bang DNA c6 kich thudc phu
hop vo6i vector pGEM-T Easy va gen nahC lan
lwot xap xi 3,1 kb va 954 bp. Phan ting cét vector
pCold™ II cho két qua san pham 1 bang 6 vi tri
khoang 4,3 kb diang vdi kich thudc cua vector.

M 1 2

Hinh 4. Két qua dién di san phdm cit cdc vector pGEM-
T Easy/nahC va pCold™ II bang BamHI va Sall. M:
thang chuén DNA (GeneRuler 1kb DNA Ladder,

Thermo Scientific); 1: pPGEM-T Easy/nahC; 2: pCold™ II
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Gen nahC va vector pCold™ II sau khi tinh
sach duoc ghép ndi tao thanh vector tai t6 hop
pCold™ II/nahC va bién nap vao t€ bao E. coli

TOP10. D¢ kiém tra su hién dién cua gen nahC

10 kb

3 kb

1kb
500 bp

M1 PC NC 1 2 3

~ 954 bp
500 bp

trong t€ bao E. coli tai t6 hop, cac dong khudn lac
duoc chon ngau nhién dé thuc hién phan tng
PCR (Hinh 5A). Két qua thu dwgc cac bang DNA
v6i kich thude dung nhu tinh toan ly thuyét (954
bp).

B C
10 kb 10 kb
5kb ~53kb 5kb

1kb L~ 954 bp
500 bp

M2 4 M2 5

Hinh 5. Két qua tao dong gen nahC vao pCold™ II. M1: thang chudn DNA (GeneRuler 1kb DNA Ladder, Thermo
Scientific), M2: thang chudn DNA (1Kbp Plus 100 bp DNA Ladder Marker, Elpis Biotech). A: Khuéch dai PCR céc
gen nahC tir khuan lac E. coli TOP10 v6i cdp moi déc hiéu, PC: pGEM-T Easy/nahC, NC: E. coli khong bién nap, 1-3:
cac khudn lac E. coli TOP10 bién nap. B: Tach chiét plasmid pCold™ II /nahC tit E. coli TOP10 (4); C: San phdm cit han
ché plasmid pCold™ II/nahC béng BamHI va Sall (5-6)

Dé xac nhan gen nahC da duoc ghép noi vao
vector pCold™ I, dién di san pham phan tng cat
plasmid tai t6 hop v6i 2 enzyme BamHI va Sall trén
gel agarose 1% cho két qua xudt hién 2 bang DNA
6 kich thwde xap xi 4,3 kb va 954 bp twong tng véi
kich thuée ctia vector pCold™ II mach thang va
gen nahC (Hinh 5C).

Vector biéu hién pCold™ II mang gen nahC
duoc bién nap vao t€bao E. coli BL21. Thé bién nap
duoc nuoi cay trén moi truong chon loc va duoc
chon ngau nhién dé tach chiét plasmid, tiép theo
thuec hién phan tng cat kiém tra véi 2 enzyme han
ché. Két qua dién di (Hinh 6) cho thdy san pham
cat gom 2 bang DNA c6 kich thuéc lan luot 1a 4,3
kb va 954 bp phu hop véi kich thudc cua vector
pCold™ II va gen nahC. Nhu vay, vector pCold™
II/nahC da dwoc bién nap thanh cong vao t€ bao E.
coli BL21, sdn sang cho viéc biéu hién protein
NahC.

DOI: 10.26459/hueunijns.v133i1C.7401

Hinh 6. K&t qua dién di san pham cét han ché plasmid
pCold™ II/nahC tl E. coli BL21 bang BamHI va Sall. M:
thang chuédn DNA (GeneRuler 1kb DNA Ladder,
Thermo Scientific); 1-3: San pham cit han ché plasmid
pCold™ II/nahC bang BamHI va Sall

3.3  Biéu hién protein NahC trong t& bao E. coli
BL21

Ba thé bién nap E. coli BL21 dwgc chon ngéu
nhién va dugc cam Gng biéu hién véi 0,5 mM IPTG.
Protein hoa tan tong s& dwoc phéan tich bang dién
di SDS-PAGE, két qua cho thdy protein dich duoc
biéu hién manh (Hinh 7A). Bang protein biéu hién
c6 khoi luong phan tir khoang 35 kDa, hoan toan
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phu hop véi khdi luong tinh todn ly thuyét cta
protein NahC, tuwong tng véi trinh ty amino acid
suy dién (315 amino acid). Phan tich Western blot
v6i khang thé anti-His tag cho thdy chi xuat hién
mot bang protein dac hiéu ¢ khdi lwong phan tw
khoang 35 kDa, tuwong tng véi protein NahC, ma
khong thdy xuat hién tin hiéu lai ¢ cac t€ bao E. coli
BL21 khong cam tng (Hinh 7B).
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Hinh 7. Két qua phan tich biéu hién protein NahC & t&
bao E. coli BL21 bf‘mg SDS-PAGE (A) va Western blot
(B). M: thang chuén protein (ExcelBand 3-color Pre-
stained Protein Ladder, SMOBIO); 1,3,5: mau khong
cam tng; 2,4,6: mau cam tng véi 0,5 mM IPTG

Mot s6 bdo cao trude day cho thdy gen ma
hoa enzyme 1,2-dihydroxynaphthalene
dioxygenase tir cac chung vi khuan khac nhau da
dwoc tao dong va nghién cttu. Vi dy, Kim va cs. da
biéu hién gen ma hoéa cho enzyme DHNDO tir
chung P. fluorescens SM11 trong t€ bao E. coli
NM522. Enzyme nay c6 khoi luong phéan tir 34,2
kD (308 amino acid), gom c6 8 tiéu don vi gidng hét
nhau [11]. Theo Trivedi va cs., enzyme 1,2-

dihydroxynaphthalene dioxygenase, tte
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Pseudomonas sp. C5pp, gom cd 275 amino acid
(khéi lwong phan te xap xi 30,5 kDa), twong dong
véi cac enzyme extradiol dioxygenase type II [28].
Miyazawa va cs da thu enzyme NahC (35 kDa) ctia
Geobacillus sp. JF8 tix t& bao E. coli JM109 tai t6 hop

va xac dinh hoat tinh ctia enzyme [22].

4  Kétluan

Céc két qua nghién cttu trén cho thiy ching
toi da tao dong gen nahC tiv vi khuan P.
naphthalenovorans 4B1 vao vector pGEM-T Easy,
trinh tw DNA chinh xac cua gen cling duoc xac
dinh. Gen nahC tiép tuc dugc ghép ndi vao vector
biéu hién pCold™ II. Céc plasmid tai t& hop
pCold™ II/nahC sau d6 dwgc bién nap vao t&€ bao
vi khuan E. coli BL21 d€ tiép tuc bi€u hién protein
dich. Két qua cho thay protein NahC da duoc biéu
hién thanh cong 6 E. coli BL21 dua trén phan tich
SDS-PAGE va Western blot. Cac protein tai t6 hop
nay sé dugc tinh sach cho cac nghién cttu tiép theo

vé hoat tinh va chitc nang cta enzyme.

Loi cdm on

Nghién cttu nay duoc tai tro tit Dai hoc Hué
qua dé tai khoa hoc va cong nghé cap Pai hoc Hué&
vdi ma s6 DHH2021-01-180.
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