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TAO POT BIEN G VI TRI AXIT ASPACTIC 101 (D101) CUA ENZYM EPOXIT
HYDROLAZA G HAT PAU TUONG BANG KY THUAT PCR

Epoxit hydrolaza (EHs) la nhitng enzym kha
phé bién c6 chitc nang xiic tic dé thiy phan
vong epoxy thanh mot sian phidm c6 2 nhém
hydroxyl (diols) gan nhau khi c6 mat mot phan
ta nudc (H,O). Trong nhiing nam gan day, mot
s0 phong thi nghiém da quan tdm nghién ciu tGi
célu trdc, vai tro va chiic nang clia enzym nay &
nguoi [1, 2], dong vat [3, 11], con trung [4] va vi
sinh vat [5, 6].... Trong hat thuc vat cé chia
mot s6 axit béo khac nhau cé vong epoxy va
nhitng din xuét cta ching, c6 thé ¢6 chic nang
khang ndm tu nhién [7, 8]. Nam 1995, Katsube
cs. da cong bo trinh tv cDNA ma hoa cho
enzym EH [9]. Sau d6, Masaomi va cs. cling da
thong bdo két qua biéu hién va 1am sach duoc
enzym nay trong hat dau tuong & dang hoa tan
[10]. Trong chubi axit amin cta EH, axit
aspactic & mot s6 vi tri nhu D103 cua
Arabidopsis, D101 cua thudc 14, D334 cua
ngudi... 1a mot axit amin kha bao thi va c6 thé
¢6 vai tro nhit dinh trong viéc duy tri hoat tinh
enzym cua ching. D€ nghién ctu vai trd ctua vi
tri D101 cia EH & hat dau tuong, ching toi da
tién hanh tao cic dot bién truc ti€p & vi tri nay
(D101E, D101Q, D101C, D101T, DI0IH,
D101S) bang kj thuat PCR dé phuc vu cho
nhiing nghién cttu vé miic do biéu hién va mot
s0 tinh chat khac clia enzym nay.
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I. PHUGNG PHAP NGHIEN CUU

1. Nguyén liéu

ADN plasmit c6 mang trinh tu cDNA cua
gien EH binh thuong & hat dau tuong (ding lam
khuon cho phan tng PCR), 1dy tir phong thi
nghiém cua Dr. Fukazawa- Nhat Ban.

Takara Ex taq™ Kit cia hang Takara Shuzo
co., LTD. Nhat Ban: dung trong phan ting PCR,
TA Cloning® Kit c¢6 vécto pCR2.1, T4 DNA
ligaza, t€ bao kha bién E. coli INV F' clia hang
Invitrogien™.

Kit doc trinh tu: Thermo Sequenase
fluorescent labelled primer cycle sequencing kit
with 7-deaza-dGTP (RPN 2438/ RPN 2538) clia
hang Amersham pharmacia biotech. M6i doc
trinh tu: Fluorescein-Labeled Primer M4 (5'-
CGCCAGGGTTTTCCCAGTCACGAC-3") va
Fluorescein-Labeled  Primer RV-M  (5-
CGCCAGGGTTTTCCCAGT CACGAC-3) clia
hang Takara Shuzo co., LTD. Nhat Ban.

Céc enzym giGi han Nde T va EcoR 1 cua
hang Wako/ NIPON GIENE.

Céc cap moi dot bién duoc thiét k& dua trén
trinh tu cDNA cta gien EH & hat dau tuong cé
trinh tu nhu sau:

DI01E: AT GAT GGC TCC CCA CTC ATG AGCCAC AAGG
D101Q: AT GAT GGC TCC CCA TTG ATG AGC CAC AAG G
D101G: AT GAT GGC TCC CCA GCC ATG AGC CACAAG G
D101S: AT GAT GGC TCC CCA GGA ATG AGC CACAAGG
D101C: AT GAT GGC TCC CCA GCA ATG AGCCACAAGG
D101H: AT GAT GGC TCC CCA GTG ATG AGC CACAAGG
DI101T: AT GAT GGC TCC CCA GGT ATG AGC CAC AAG G
EH-Star-Sense2: ATATACATATGGAGCAAATAAAGCACAGAAC
EH-End-Anti2: GTTGAATTCGTTTTTGGACAGATCAGAACTTG
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2. Phuong phap
Phuong phap PCR da dugc st dung dé nhan
gien EH dot bién

Diéu kién cua phan tng PCR 14an 1 duoc tién
hanh nhu sau:

H,O khtr ion da khir tring: 31,5ul
Dung dich 10x Ex Tag™ 5ul
Hén hop dNTP 4l

EH-DNA khuon (template) (10ng/ pl) 1 pl

Moi EH-Start-Sense 2 (20pmol) 4l

Moi dot bién (20pmol) 4l

(g6m 1 trong 7 loai da dugc téng

hop)

Ex Taq: 05u
Tong cong: S0 pl

Nhiét do 0 la 62°C, tién hanh trong 30 chu
ky.

Diéu kién cua phan tng PCR 14an 2 duoc tién
hanh nhu sau:

H,O khtr ion da khir tring: 31,5 ul

Dung dich 10x Ex Taq™ S5ul

Hén hop dNTP 4 ul

EH-DNA khuon (template) (10ng/pl) 2 pl

Moi EH-Start-Sense 2 (20pmol) 4 ul

San pham PCR 14n 1 (1 nmol/ul) 3ul

(Pun so6i & 100°C trong 5 phiit, sau

dé6 0 ngay trong da)

Ex Taq: 0.5ul
Téng cong: SO0l

Nhiét do G l1a 64°C, tién hanh trong 30 chu
ky.

- Phuong phép tdch ADN plasmit (Sambrook
va cs. 1989).

- Phuong phdp nhan dong (cloning) dugc
ti€én hanh theo huéng dan trong TA Cloning® Kit
va doc trinh ty ADN.

Diéu kién phan ting PCR cho viéc doc trinh
tu duoc ti€n hanh nhu sau:

H,O khtr ion da khtr trung: 22 ul
M6i M4 (hoac RV-M) 2l
ADN plasmit (3,8 pg/pl) 1l

Téng cong: 25 Hl
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Hén hop phan tng nay dugc chia déu ra 4
ong eppendof (6,1p1/ 1 6ng) da c6 san 2 pl cla
moi mot loai ANTP (G, A, T, C). Sau d6 hon hop
nay dugc chay phan ting PCR véi chu trinh nhiét
trai qua 3 budc nhu sau:

Buéc 1: [95°C/5 phiit]/ 1chu ky.

Budc 2: [95°C/30 giay —% 50°C/ 30 giay —%
72°C/ 1 phut]/15 chu ky.

Budc 3: [95°C/30 giay —% 72°C/ 1 phut]/15
chu ky.

Tru6e khi tra miu vao gel dé doc trinh tu,
hén hgp phan ing duge lam néng 1én t6i 94°C/5
phit rdi lam lanh ngay trong nudc da.

IL. KET QUA VA THAO LUAN

1. Két qua thu nhan san pham PCR lan 1

Ching t6i da s dung nhitng cap moi dot
bién va modi EH-Star-Sense 2 (c6 chita vi tri cat
cta enzym Nde 1 va vi tri khoi dau phién ma
ATG) dé nhan mot doan gien c6 kich thuéc 326
bp (trong d6 bao gdm ca céc vi tri dot bién can
quan tam).

Bang k§ thuat PCR véi cong thiic phan ting
va chu trinh nhiét nhu da néu & phan phuong
phép, ching toi da nhan dugc két qua nhu sau:
sau khi ki€ém tra san phdm PCR lan 1 béang dién
di trén gel agaroza 1% ching toi da nhan duoc
mot bang ADN cé6 kich thuéc khoang 326 bp
kha dac hiéu.

Bang ADN nay duoc cit va thoi ra béing
cach dung tdi thim tich va dién di mot chiéu &
100V v6i thoi gian 1a 30 phat. Sau d6, ADN nay
dugc 1am sach timg buGc bang butanol bao hoa
trong TE, phenol bdo hoa trong TE, hon hop
clorophdc + isoamyl va cudi cung duoc hoa tan
trong dung dich TE (pH = 8) v6i nong do
Inmol/pl.

Nhu vay, sau khi cat va lam sach doan ADN
(326 bp) ctia san pham PCR Ian 1, chiing t0i c¢6
7 doan ADN (mdi doan chda 1 vi tri dot bién
khac nhau) dugc dung lam moéi cho phan ung
PCR lan 2.

2. Két qua thu nhan san pham PCR lan 2

Chiing toi da st dung nhiing doan ADN c6
kich thuéc 326 bp (san phdm PCR Ian 1) va moi
EH- End-Anti 2 (c6 vi tri cét ctia enzym EcoR [



va vi tri két thic phién ma TGA) dé nhan mot
doan gien c6 kich thudc khoang 1kb, trong dé
g6m toan bo chiéu dai cua gien EH (cDNA) véi
nhitng vi tri dot bién can quan tam béing k¥ thuat
PCR. Trong phan tng PCR lan 2 nay, do st
dung san phdm PCR I4n 1 ¢6 trong lugng phan
ta khéd 16n (326 bp) lam mdi ma chiing toi da
phai tang nhiét do 0 lén 64°C dé tao diéu kién
cho viéc bt cap gitta moi va sgi khuon xay ra
duoc tot hon. Két qua ching toi da nhan dugc
bang ADN c6 kich thudc khoang gan 1kb kha
dac hiéu.

Nhitng doan ADN c6 kich thudc khoang 1
kb (tir 7 dot bien khéac nhau) duoc cit, thoi ra va
lam sach nhu d6i v6i san pham PCR lan 1. Sau
do, ADN nay duoc hoa tan trong dung dich TE
(pH = 8) v6i nong do 40 ng/ul dé nhan dong vao
vécto pCR® 2.1 (hinh 1).

Dai vé6i cac dot bien khac (D101Q, D101C,
DI101T, D101H, D101S), chiing t6i cling thu
duoc két qua tuong tu nhu D101E (khong minh
hoa béng hinh anh trong bai nay).

3. Nhan dong va doc trinh tu cac gien EH dot
bién
a. Két qud nhdn dong cdc gien EH dot bién

Poan ADN c6 kich thuée khoang 1kb, sau
khi cat va 1am sach, dugc gian vao vécto pCR®
2.1 nho enzym T4- DNA ligaza. Sau dé vécto
nay duoc bién nap vao ching vi khuin E.coli
INV F' va dugc chon loc trén moéi truong LB dac
c6 chia 50 mg/lit ampixyllin, 80 mg/lit X-Gal
va i 6 37°C qua dém.

Két qua ching t6i da nhan duoc nhiéu khuén
lac trang xen k& véi céc khuan lac xanh. Mot s6

MK1 2 3 4
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1080 bp

5 6 7 8

Hinh 2. ADN plasmit duoc cat kiém tra biang EcoR 1

khuin lac tring da dugc chon dé tich ADN
plasmit. D€ kiém tra xem doan ADN (khoang 1
kb) di dugc gin vao trong plasmit hay chua,
ADN plasmit da duoc tach va u véi enzym EcoR
I 6 37°C trong 3gid, sau d6 kiém tra san phim
bang dién di trén gel agaroza 1%. Két qua
ching t6i da nhan dugc nhiing bang ADN c6
kich thuéc khoang 1kb (hinh 2).

Mot vai plasmit ¢c6 mang doan ADN khoang
1kb d6 da duoc lam sach véi s6 lugng 16n va
dung dé doc trinh tu nucleotit.

MK 1 2

MK 3 4 5

1080 bp

A B

Hinh 1. A. San phdm PCR 14n 2 cia D101E
B. Séan pham PCR l4n 2 (ctia D101E) sau khi
dugc cat va 1am sach
Chii thich: MK: Miécko; Giéng 1-2: doan ADN da
dugc 1am sach dé nhan dong; Giéng 3, 4, 5: san phdm

PCR 14n 2 chua duogc lam sach.

9 10 11 12 Chii thich:

MK: Macko;

Lane 1-11: ADN
plasmit mang gien
EH; Lane 12: ADN
khong mang gien
EH

B e -
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b. Két qud doc trinh tu nucleotit

Dé chuén bi nguyén liéu cho viéc doc trinh
tu, ching toi da tach ADN plasmit, xt ly ARN
bang céch G v6i enzym RNaza ¢ 37°C trong 3
gid, sau d6 lam sach va két tha ADN bang
20%PEG + 2,5 M NaCl va hoa ADN trong dung
dich TE (pH = 8) v6i néng do 3,8 pg/ul

Qud trinh doc trinh tu dugc tién hanh qua
dém trén may DSQ-1000/DNA Sequencer -
Shimadzu. Sau khi két thic doc trinh tu, xtt 1y va
chon loc két qua, chiing t6i da nhan dugc nhiing

Ndel

trinh tu ding cta gien EH c6 vi tri dot bién can
thiét theo yéu cau cua thi nghiém (hinh 3).

Cac plasmit c6 mang nhiing vi tri dot bién
duoc gitt & —20°C dé sur dung cho nghién citu
biéu hién enzym EH 6 E. coli.

Tuong tu nhu vay, 6 trinh ty khic cta gien
EH dot bién & céc vi tri D101Q, D101C, D101T,
D101H, D101S ciing da nhan dugc bang phuong
phép tuong tu (khong minh hoa bang hinh anh
trong bai nay).

ATATACATAT

GGAGCAAATA

TTGCAGAGAA
GAGCTCTGGT
CTACCGOGCC
CACCTTCAAT
GCGCTTATTG
CTGGGGAGCC
TTAAGGCCTA
ATCAGAACGG
CTGCAGATTT
GCACTGAGTA
CCAATTCTTC
CTTGCCCTCT
TTGAGAAAAC
TTAAATTGGG
CGTAAAATAC
TGAAGGAGTA
GAACAAGTGA
AGCAGAGGAA
CTTGTCCAAA

AGGAGAGGGET
ACTCATGGECG
GTCGCTCCCG
CAGCAGCTAC
ACTCTCTGGG
ATCATAGGTT
TGICTGCCTC
TGGATGGCAT
CAGAAACCAG
TGITCTCAAA
CCAAGGCGAAG
TGGCTCACAG
CGGATTCACT
AGITGACGCCEC
ATAACAGGTG
TATCCACGGC
TTGTGCAGAA
ATCGATAATT
AACGAATTCA
EcoRl

CAGTTGAAGT
CCAGTGGTGT
CCATCAGATT
ATCTCCGT GG
AACTGCTTCC
TGICCAACAA
GGTATCTATG
AGIGICCCTC
GCGTCCTTTG
GGGAAATGCGA
AACATCCTTA
GITTCAATTC
AAGAAGATCT
GGACCCTTGA
ACCATGGACA
AGITGGACAT
GGAGGGTTCA
AGGAGT GECT
ACATATACGA
AC

GAATGGCATA
TGITCCTCCA
CTCTCTCTCA
CTACGGTGAC

AAAATGCATG
CGGECTTCCCT
GCTCCCTCGG
ACCGAGGCAC

ACATAGTGGG TGATCTCGIT
GTGTTCCTTG TGGCTCATGA*

CATGTTTCGC

CCTGACAAAG

TCCTCCGCAG AGACCCAAAC
TATGGAGACG ACTACTATGT
GCCTCAGATG GCTGAAGITG

CAACTCGCAA
AATCCAGAAA
CGCCTATTAT

TCCTGGTCCT
TGCCCAACAC
GTCTCCAAAT

ACTACTACAG AAATTTCAAC

GGAGGGCAAA
GGTATACAAC
AGCAAGATGT
CACTTCAATA
TTTTATCAAC

TCAAGGTGCC
TCGCTGAACT
GCCAAATTTA
ATCAAGAAGC
AAGTTCTGAT

Stop codon

Hinh 3. Trinh tu nucleotit ctia gien EH dot bién & vi tri DIO1E
(axit aspactic & vi tri 101 déi thanh axit glutamic)
Chii thich: GA*C: Vi tri dot bién D101E

1. KET LUAN

1. DPa nhan dugc san pham PCR lan 1 (trong
lugng phan tir khoang 326 bp) mang vi tri
dot bién DI101E, D101Q, D101C, D101T,
D101H, D101S va vi tri khéi dau phién ma
(ATG).

2. Da nhan dugc san phdm PCR lan 2 (trong
luong phan tr khoang 1 kb) 1a toan bo gien
EH c6 thé da mang dot bieén & vi tri D101
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(bao gdém ca vi tri khoi dau phién ma va vi
tri két thic phién ma - TGA).

3. Bing ky thuat nhan dong va doc trinh tuy,
ching téi da nhan dugc trinh tu nucleotit
ctia gien ma hod cho enzym EH nhung cé
diém dot bién & vi trf axit aspactic 101.
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PRODUCTION OF THE SOYBEAN EPOXIDE HYDROLASE MUTANTS
AT ASP101 (D101) SITE BY THE PCR TECHNIQUE

NGHIEM NGOC MINH, CHIKAFUSA FUKAZAWA

SUMMARY

The epoxide hydrolases are widely distributed among many species, including bacteria, fungi, plants and
mammals. 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 information on the molecular structure of these enzymes, as well as insight to the
enzymatic mechanisms that involved.

In this report, we demonstrate the production of the soybean epoxide hydrolase mutants at Aspl101 site
(D101E, D101Q, D101C, D101T, D101H, D101S) by the PCR technique, using the taget mutant primers.
Employing the 1* PCR products as primer and the EH- End-Anti 2 primer, the entire cDNA fragment (nearly
1kb) consisted of target mutants encoding epoxide hydrolase from the soybean seeds was obtained by PCR.
The cloning and the sequencing of this EH gien were also performanced.
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