28(2): 63-67

Tap chi SINH HOC

6-2006

VAI TRO CUA POT BIEN KEP G HAI VI TRI D260E VA Y230V
TRONG ENZIM EPOXIT HYDROLAZA CUA HAT PAU TUGNG

Epoxit hydrolaza (EH) 12 mot enzim phan
b6 rong rai ¢ nhiéu doi tuong nhu nguoi [1, 12],
dong vat [2, 7], con trung [5] va vi sinh vat [8,
9]. Enzim ndy c6 chdc nang xic tic dé thly
phan vong époxy thanh mot sian phdm cé 2
nhém hydroxyl (diols) ndm gén nhau, khi thém
mot phan tir nuée (H,0). Nam 1995, Katsube va
cs. da cong bo trinh tu cia cDNA ma héa cho
enzim EH [3]. Sau d6, Michael va cs. da chi ra
rang bo ba Asp® (axit aspactic & vi tri 333),
Asp® va His’” trong EH & chuot [7], hoac
Asp'”, Asp™® (tuong duong véi vi tri Asp™® &
hat dau tuong) va His*” trong EH & vi khuén [8]
da tao thanh bd ba xtc tdc clia enzim EH dang
hoa tan. O ngudi, vi tri clhia Tyr’® va Tyr'®
(tuong duong véi vi tri Tyr'> va Tyr*° & hat dau
tuong) c6 vai tro nhiat dinh trong tam xuc tic
[12]. Masaomi va cs. (2000) cling da thong bao
két qua biéu hién va lam sach duoc enzim nay
trong hat dau tuong & dang hoa tan [6]. 0 hat
dau tuong, trong chudi axit amin cta EH, vi tr{
Asp™ (D260) va Tyr™° (Y230) ciing c6 thé
dong mot vai tro nhat dinh trong viéc duy tri
hoat tinh enzim cua chiing. D€ nghién ctu vai
tro cuia dot bién kép & ca vi tri D260 va Y230
trong EH cuta hat dau tuong, dua trén viéc so
sdnh cédc chubi axit amin va so liéu vé cdu tric
tinh thé ctia enzim EH, ching t6i da tao dot bién
kép truc ti€p bang cach thay th€ dong thoi Aps &
vi tri 260 bang Glu (D260E) va Tyr & vi tri 230
bang Val (Y230V) nhd k¥ thuat PCR. Dong thoi
thiét k& va thir kha niang biéu hién enzim dot
bién & dang hoa tan trong E. coli.

I. PHUGNG PHAP NGHIEN CUU

1. Nguyén liéu

DNA plasmit c6 mang trinh tu cDNA cua
gien EH binh thuong & hat dau tuong (ding lam
khuon cho phan tng nhan ban-PCR), nhan tir
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phong thi nghiém cta GS.TS. Fukazawa, Vién
nghién ctu thuc phim quéc gia Nhat Ban.
Takara Ex taq™ Kit ctia hang Takara Shuzo co.,
LTD. Nhat Ban: dung trong phan tung PCR, Kit
TA Cloning® ¢6 vecto pCR2.1, T4 DNA ligaza,
t€ bao kha bién cua ching E.coli INV F' cla
hang Invitrogien™ dung dé nhan dong cho doc
trinh tu. Kit doc trinh tu: Thermo Sequenase
fluorescent labelled primer cycle sequencing kit
with 7-deaza-dGTP (RPN2438/RPN2538) cua
hang Amersham pharmacia biotech. Cic enzim
gi6i han Nde 1, EcoR 1, t€ bao kha bién cla
chung JM109 nhan cua hang Wako/NIPON
GIENE va chung BL21 (DE23) cua hang
Novagien.

Vecto biéu hién pET 21A (+) dung dé biéu
hién trong E. coli nhan tir hang Invitrogien. Cac
cap moi dot bién duoc thiét k& dua trén trinh tu
cDNA (& cdc vi tri bao thu) cta gien EH & dau
tuong co trinh tu nhu sau:

D260E: AACAGGTGAGTTGGAGATGGT
AT ACAACTC.

Y260V: ACTGGACCCTTGAACTACGTC
AGAAATTTC.

EH-Star-Sense2: ATATACATATGGAGC
AAATAAAGCACAGAAC.

EH-End-Anti2: GTTGAATTCGTTTTTGG
ACAGATCAGAACTTG.

Mdy doc trinh ty DSQ 1000 automatic
DNA-SEQUENCER cua hang Shimadzu-Nhat
Ban.

2. Phuong phap
+ Phuong phap PCR di duogc st dung dé
nhan gien EH dot bién.

+ Phuong phép tach chi€t DNA plasmit theo
Sambrook va cs. [10].
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+ Phuong phdp nhan dong (dugc ti€n hanh
theo hudng dan trong TA Cloning® Kit).

+ Doc trinh tu cia DNA bang phuong phép
dideoxynucleotit cia Sanger va cs. [11].

+ Phuong phdp SDS-PAGE theo Laemmli
1970 [4].

+ Phuong phép biéu hién va lam sach enzim
EH dot bién trong E.coli: chung E.coli BL21
(DE3) mang vecto biéu hién pRSET (c6 chita
gien EH dot bién) va pKY260 dugc nuoéi lic &
37°C, 200 vong/phit qua dém (khoang 12-14
gid) trong moi trudng LB ¢6 bé sung ampixillin
va tetraxyclin. Nhitng t€ bao nuoi cdy qua dém
(mat do quang hoc OD khoang 0,5-0,8) dugc
thu nhan bang ly tam & 4°C, 6000 vong/phit va
hoa tan trong 60 ml dung dich dém axetat pH
6,0 (50 mM dém axetat, 0,1 M NaCl, 1 mM
EDTA), sau d6 dugc phd mang dé giai phéng
protein bang cach st dung siéu am. Ly tam dung
dich nay & 10000 vong/phit, trong 30 phut &
4°C, loai bd cian xéc t€ bao. Kiém tra dich biéu
hién trén gel SDS-PAGE.

+ Céac phuong phép dién di trén gel agaroza
polyacrylamit [10].

IL KET QUA VA THAO LUAN

1. Tao gien EH dot bién 6 vi tri D260E

a. Tao sdn phdm PCR ldn 1 c¢é chita dot bién
D260E trong gien EH

Cap mdi dot bién D260E va moi EH-End-
Anti2 (¢6 chita vi tri cét ctia enzim EcoR I va vi
tri két thdc phién ma TGA) da duoc st dung dé
nhan mot doan gien c6 kich thuée khoang 210
bp (trong d6 bao gébm ca vi tri dot bién D260E)
bang k¥ thuat PCR. Két qua da nhan dugc mot
bang DNA c6 kich thuéc khoang 210 bp kha
dac hiéu. Bang DNA nay dugc cat va tich ra
bang cich dung tdi thdm tich va dién di mot
chiéu trong gel agaroza & 100 V vdéi thoi gian la
30 phat. Sau d6, DNA nay dugc lam sach va hoa
tan trong dung dich TE (pH = 8) v6i nong do 1
nmol/pl.

Poan DNA c6 kich thuéc khoang 210 bp
(san phdm PCR lan 1) vd méi EH-Star-Sense 2
(c6 chita vi tri cat ctia enzim Nde I va vi tri khoi
dau phién ma ATG) dugc dung dé nhan mot
doan gien c6 kich thuéc khoang 1 kb, trong d6
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g6m toan bo chiéu dai cua gien EH (cDNA) ¢6
vi tri dot bién D260E béng ky thuat PCR (nhiét
do 0 1a 62°C, tién hanh trong 30 chu ky). Két
qua da nhan dugc 1 bang DNA c¢6 kich thudc
khoang gan 1 kb kha dac hiéu. Poan DNA nay
duoc ct, 1am sach va kiém tra trén gel agaroza
1% (hinh 1).

bp
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Hinh 1. Poan DNA (san phdm PCR l4n 2) sau
khi dugc cét va 1am sach
Giéng 1: micko M4; giéng 2: sén phdm PCR lian
2 ctia gien EH dot bién & vi tri D260E.

b. Nhdn dong va xdc dinh trinh tu cua gien EH
dot bién o vi tri D260E

Sén phdm PCR Ian 2 (di dugc cat va lam
sach) dugc gan vao vécto pCR* 2.1 nhd enzim
T4-DNA ligaza. Sau d6, vécto nay dugc bién
nap vao chung E. coli INV F' va dugc chon loc
trén moi truong LB dac c6 chia 50 mg/l
ampixyllin, 80 mg/l X-Gal va u & 37°C qua dém.

Két qua, ching t6i da nhan duoc nhiéu
khuan lac trang xen ké véi céc khudn lac xanh.
Mot s6 khudn lac tring da duogc chon dé tiach
DNA plasmit. Sau d6, DNA plasmit nay da duoc
cat bang enzim EcoR 1 & 37°C trong 3 gid va
kiém tra san phiam béng dién di trén gel agaroza
1%. Két qua, ching t6i da nhan dugc nhiing
bang DNA c6 kich thuéc khoang 1 kb. Mot vai
plasmit c6 mang doan DNA khoang 1 kb d6 da
duoc 1am sach véi s6 lugng 16n va dung dé doc
trinh tu nucleotit.

Sau khi két thiic doc trinh tu, xr 1y va chon
loc két qua, ching toi da nhan dugc nhiing trinh
tu ding cua gien EH c6 vi tri dot bién D260E



nhu mong muoén. Poan DNA nay (1 kb) da duogc
st dung 1am khuon dé tao dot bién thd hai
Y230V.

2. Tao gien EH dot bién & cac vi tri D260E
va Y230V

a. Nhdn dong gien EH dot bién kép

Poan DNA (1kb) chia vi tri dot bién D260E
lam khuon, cap mdi Y230V va EH-End-Anti2
da dugc sir dung dé nhan mot doan gien c6 kich
thude khoang 304 bp (trong d6 bao gom ca céac
vi tri dot bién D260E va Y230V) bang k¥ thuat
PCR. Két qua da nhan dugc mot bang DNA c6
kich thudc khoang 304 bp. Bang DNA nay duoc
cat va lam sach qua céc buéc tuong tu nhu &
muc 1 va dugc st dung lam méi cho phan tng
PCR lan hai.

Ndel

Poan DNA c¢6 kich thudc khoang 304 bp
(san pham PCR lan 1) vd mé6i EH-Star-Sense 2
(c6 chita vi tri cét ctia enzim Nde I va vi tri khoi
ddu phién ma ATG) duoc st dung dé nhan toan
bo gien EH c¢6 kich thude khoang 1 kb (trong d6
c6 thé da gém ca cac vi tri dot bién D260E va
Y230V).

Bang cédc buGc ti€n hanh tuong tu nhu &
phén trén, cic dong t€ bao mang plasmit chia
gien EH dot bién kép da nhan dugc va caic DNA
plasmit nay da dugc tdch va tinh sach dé doc
trinh tu.

b. Xdc dinh trinh tu cua gien EH dot bién kép

Sau khi doc trinh tu, xr Iy va chon loc két
qua, chiing t6i dd nhan dugc trinh tu cha gien
EH dot bién hoan chinh (hinh 2).

ATATACATAT GGAGCAAATAAAGCACAGAACAGT TGAAGT GAATGGCATAAAAAT GCATGT TGCAGAGAAAGG
AGAGGGTCCAGTGGTGT TGT TCCTCCACGGCT TCCCTGAGCT CTGGTACT CATGGCGCCATCAGATTCTCTCT
CTCAGCTCCCT CGGCTACCGCGCCGT CGCTCCCGAT CTCCGT GGCTACGGT GACACCGAGGCACCACCTTCAA
TCAGCAGCTACAACTGCTTCCACATAGT GGGTGATCTCGTTGCGCT TATTGACT CTCTGGGT GT CCAACAAGT
GITCCTTGTGECTCATGACT GGGGAGCCATCATAGGT TGGTATCTATGCATGT TTCGCCCTGACAAAGT TAAG
GCCTATGTCTGCCTCAGT GTCCCTCTCCTCCGCAGAGACCCAAACATCAGAACGGTGGATGECATGCGTGCTT
TGTATGGAGACGACTACTATGT CTGCAGAT TTCAGAAACCAGGGEGAAATGGAGCCTCAGATGECTGAAGT TGS
CACTGAGTATGI TCTCAAAAACATCCTTACAACT CGCAATCCTGGT CCTCCAATTCTTCCCAAGGGAAGGTTT
CAATTCAATCCAGAAAT GCCCAACACCT TGCCCTCTTGGCTCACAGAAGAAGATCTCGCCTATTATGI CTCCA
AATTTGAGAAAACCGGAT TCACT GGACCCT TGAACTACGT CAGAAATTTCAACT TAAAT TGGGAGT TGACGGC
ACCATGGACAGGAGEECA Y230V

AATCAAGGT GCCCGTAAAATACATAACAGGT GAGT TGGAGAT GGTATACAACT CGCTGAACT TGAAGG

D260E

AGTATAT CCACGCECGCGAGGEGT TCAAGCAAGAT GT GCCAAAT TTAGAACAAGT GATTGT GCAGAAAGGAGT GEC
TCACTTCAATAATCAAGAAGCAGCAGAGGAAATCGATAATTACATATACGATTTTATCAACAAGT TCTGATCT
TGTCCAAAAACGAATTCAAC St op codon

Hinh 2. Trinh tu nucleotit cua gien EH dot bién & cac vi tri D260E va Y230V
(Asp & vi tri 260 déi thanh Glu va Tyr & vi tri 230 déi thanh Val)

K&t qua & hinh 2 cho thdy chiing t6i da nhan
duoc gien EH hoan chinh bi dot bién, trong d6
axit aspatic & vi tri 260 bi thay thé bdi glutamin
(D260E) va tyrosin & vi tri 230 bi d6éi thanh
valin (Y230V) ding v6i muc dich cua thi
nghiém dat ra.

3. Kha nang biéu hién enzim EH dot bién
kép trong E. coli

Poan cDNA tdi t6 hop ma héa cho enzim

EH dot bién kép da dugc gan vao vecto pRSET
va chuyén vao chiing E.coli BL21 (DE3) dé biéu

hién. Sau d6, vecto pRSET tdi t6 hgp da dugc
tdch va cét bang enzim Ndel va EcoRI dé kiém
tra doan cDNA ma héa cho EH dot bién kép.
Két qua nhan duoc mot doan DNA c¢6 kich
thuée phan tir khoang 1 kb, diéu nay hoan toan
phut hgp vé6i tinh toan 1y thuyét (hinh 3).

Cic dong t€ bao chta vecto mang doan
c¢DNA ma héa cho EH dot bién kép nay da duoc
dung dé biéu hién protein. Tuy nhién, viéc biéu
hién ra dang protein hoa tan khong phai dé
dang. D€ nang cao hiéu suat biéu hién & dang
hoa tan, ching toi da tién hanh biéu hién nhiing
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dong tdi t6 hop cung vé6i su c6 mat clia plasmit
pKY206 (pKY206 mang gien GroEL va GroES
¢6 kha nang hé trg cho viéc biéu hién ra cdc sin
phdm protein & dang hoa tan).

1078

872

Hinh 3. Cic plasmit mang doan cDNA ma héa
cho EH dot bién kép trong chung BL21

MK: méacko M4; gi€ng 1-2: hai DNA plasmit tai
t6 hop dugc cit bing enzim han ché coRI va Ndel.

Sau khi phé t€ bao dé gidi phéng protein
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bang siéu am, dich biéu hién nay dugc kiém tra
trén gel SDS-PAGE (hinh 4).

Két qua & hinh 4 cho thdy, & ca 6 dong t&
bao (tir I dén VI) duoc chon dé biéu hién, déu
khong biéu hién dugc ra dang hoa tan (cdc giéng
s6 1) mac du da phdi hop v6i plasmit pKY 206.
O cdc méu biéu hién ra dang khong hoa tan (cic
giéng s6 2), enzim EH nhan duoc c6 s6 luong
kha 16n va dac hiéu nhung dang enzim nay
khong c6 y nghia trong nghién cttu hoat tinh.
Mot diéu hét sic 1y thd 1a khi chi tao dot bién
don (hodc chi tao dot bién & vi tri D260E hoic
vi tri Y230V) thi cdc enzim dot bién nay déu cé
kha nang biéu hién ra dang protein hoa tan (két
qua khong trinh bay trong bai bao nay).

Nhu vay, khi tao dot bién kép (D260E va
Y230V) trong enzim EH cua hat dau tuong,
enzim dot bién nay khong c6 kha niang biéu hién
ra dang hoa tan. Diéu nay, theo chung t0i, ¢ thé
do bi thay th€ cung mot lic 2 vi tri axit amin
trong trinh tu ctia enzim EH, tir d6 dan dén c6 su
thay d6i nao d6 vé cdu tric khong gian nén
enzim ndy da khong thé biéu hién ra dang
protein hoa tan dugc.
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Hinh 4. Dién di d6-san pham biéu hién clia enzim EH dot bién kép
(D260E va Y230V)

Ghi chii: EH. enzim EH chuén; céc s6 la ma I, II, IIL, IV, V, VI 1a thit tu clia 6 dong t& bao dugc chon dé biéu
hién; giéng s6 1 12 cdc miu biéu hién & dang hoa tan; giéng s6 2 1a cdc mau biéu hién & dang khong hoa tan.
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ROLE OF THE DOUBLE MUTANT AT TWO POSITIONS D260E AND Y230V
OF THE EPOXIDE HYDROLASE IN SOYBEAN SEEDS

NGHIEM NGOC MINH

SUMMARY

The epoxide hydrolases (EHs) are widely distributed among many bodies, including bacteria, fungi,
plants and animals. These enzymes are an interesting group of functionnally related enzymes that catalyse the
addition of water molecule to an epoxide (oxirane moiety), producing the corresponding 1-2 diol. Recent
studies have been provided valuable informations on the molecular structure of these enzymes, as well as the
insight to the enzymatic mechanisms that involved.

To characterize one of the active sites of the epoxide hydrolases (EH), the gene encoding a soybean EH
was modified with the synthetic oligonucleotide primers including the mutated sequence. The double mutant
EH was constructed containing both of D260E and Y230V mutants. This mutant EH was expressed in E. coli
BL21 (DE3) by using the pRSET expression plasmid in the presence of pKY260 but not produced the soluble
EH form. These results have suggested that perhaps the replacement both of the Asp position 260 by Glu and
the Tyr position 230 by Val in the soybean EH has resulted in the change of its space structure and then has
produced the insoluble form.

Ngay nhdn bai: 14-3-2005
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