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TACH DONG VA THIET KE VECTO BIEU HIEN GIEN NAGA
TRONG HE EUKARYOTE

NGUYEN HOANG DU'ONG, PHAM VIET CUONG, NGUYEN THI KIM CUC

1. MO PAU

Amino sugars D- glucosamme (GIcN) va N-acetyl-Dglucosamine (GleNAc) la ngudn
cacbon va nito cho vi khuén, va ciing 12 nhitng thanh phan quan trong cua peptidoglycan thanh
té bao vi khuin va ciia lipopolysaccharide thanh ngoai t& bao vi khudn Gram am.

Budc diu tién trong con dudng sinh tong hop cac tién chat amino-sugar cén thlet cho sinh
téng hop peptidoglycan va teichioic acid thanh té bao & Bacillus subtilis 13 loai gbc acetyl cia
GIcNAc1-6-P, tao thanh acetate va GIcN-6-P. Phan (ng nay dugc xic tic boi enzim M-
acetylglucosamine-6-phosphate deacetylase (EC 3.5.1.25) NagA. Cac enzim tham gia vio loai
este, loai acetyl (deesterification/de-N-acetylation) tir cac hop chit carbohydrates duoc sip xép
vao 13 ho dua trén sy gnéng nhau trinh tw amino acid. Tét cd c4c enzim tham gia vao khir acetyl
déu nim trong mét ho riéng co trinh t glong nhau goi 1a CE-9. Cho dén thang 11/2003, d3 ¢6
134 thanh vién, phan 16n ¢6 ngudn gbc tir vi khuén.

N-acetyl-D-glucosamine deacetylase cling tac dong 1€n nhom acetamido cua N-acetyl-D-
glucosamine dé tao thanh D-glucosamine, mét vit ligu co ich trong cac [inh vuc thube, cong
nghiép, néng nghiép va thuc phiam. D-glucosamine gan ddy dugc chi y rat nhiéu, dic biét nhu
nguyén liéu ban diu dé san xuét glucosaminoligosaccharides c6 cac hoat tinh sinh li nhur khang
khuan va khang khéi u.

Phuong phép thong thudng dé san xudt D- glucosamme bao gébm thuy phan chitin va loai
acetyl cua N-acetyl-D-glucosamine bang héa chét. Céc loai kiém dic va acid vo co duorc str
dung trong qué trinh thuy phan, Nhung khi sir dung cac hoa chit nay, cac lién két can thiét ciing
bj tach ra dong thdi v6i su loai bo acetyl, va 1am giam néng sudit tao D-glucosamine. Phucmg
phap nay ciing cé nhitng han ché 12 khi xir li bang acid hodc Kiém, gi4 cua thanh phim s& rét dt.

Céc nha Khoa hoc dé nghi phuo‘ng phap khac dé khir nhém acetyl cia N-acetyl-D-
glucosamine bang cach sir dyng enzim (vi dy: deacetylase) chi hoat ddng riéng trén N-acetyl-D-
glucosamme duéi cac diéu kién nhe nhiang ma khéng tao cac san pham phu. Vi vy, trong bai
bao nay, gien NagA tir E.coli di dugc tach dong, giai trinh ty, va thiét ké vector biéu hién mang
gien Nagd4 nhim nhén duoc protein nay cho nhitng nghién ciru (mg dung tiép theo.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

ADN téng sb tir t& bao E. coli DH5 duoc ding lam khudn cho viéc khuyéch dai gien NagA4
Plasmid pTZ57R/T (Invitrogien, Germany) dugc sitr dung 1am vecto nhin dong gien.

Plasmid pESC-His (Stratagene, USA) dugc sir dung dé 1am hé vecto biéu hién trong nim
men S. cereviceae
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Escherichia coli DHS: dugc sir dung lam chung nhéin dong gien.
Cip mdi NagAR va NoadF duoc thiét ké dé khuyéch dai gien NagA

Cac cdp mdi GALI R/GALI F va GALIO_R/GAI0_F dugc dung 4é kibm tra sy c6 mit cla
gien Nagd trong vecto pESC-His

Ngodi ra, cac héa chét va dung cy cin thiét c6 do tin ciy cao dugc diing d& phuc vu cho qua
trinh nghién clru. Thi nghiém dugc thye hién tai phong Vi sinh phén tir, Vién Céng nghé sinh
hoc, Vién Khoa hoc va Céng nghé Viét Nam.

2.2. Phwong phap nghién ciru
2.2.1. Tach ADN tdng 56 tir E. coli

ADN tdng s6 tach chiét tir E. coli DHS5 dugc ding lam khuén cho viée khuyéch dai doan
gien NagA. Phuong phap tach chiét dua trén quy trinh coa Sam Brook va ¢s (2001) [11].

2.2.2. Nhan dong plasmid tdi t6 hop pTZ57R/T-NagA

MAiu ADN tdng sb tir E. coli dugc pha lodng 10 ldn, lay 1ml lam template cho phan img
PCR khuéch dai gien Nag4 véi cip mdi NagAR/NagAF voi quy trinh: 93°C; 3 phit, 93°C; 30
gidy, 58°C; 1 phat, 72°C; 1 phit 20 gidy, lap lai 20 chu ki, 72°C; 10 phut, giit mau & 4°C. San
pham PCR dugc gén véi vecto nhan dong pTZ57R/T theo huémg din cua hing Invitrogien. San
pham lai duge giir & -20°C va bién nap vao té bao kha bién E. coli DHS (dugc xir I bing CaCl;
100 mM) bing phuong phap séc nhiét & 42°C trong thoi gian 40 gidy, va cdy trai trén moi
trudng LB dic (tryptone - 1%, yeast extract - 0,5%; NaCl - 1%; agar - 2%) co bd sung
Ampicillin nong d$ 100 pg/ml, & & nhiét d6 37°C qua ddm. Mt sé dong khudn lac duge hya
chon, hoat héa qua dém va plasmid tai t5 hop duge tach bang bd kit QIA gene. Plasmid duoc si
dung lam template cho phan ting PCR bing cip mdi NagdR/NagAF va cit bing enzim gidi han
Xhol va Hinlll dé kiém tra su ¢ mit cia gien ngoai lai. Két qua dugc thé hién trén dién di dé
gel agarose 1% sau khi nhuém bing ethidium bromide va soi duéi tia UV vai burdc song 32(
nm. Dong plasmid dugce lya chon sau khi tinh sach dugc giai trinh ty bz"mg may xac dinh trinh tv
gien tai Vién Cong nghé Sinh hoc. Két qua giai trinh ty dwoce xir 1i bing phin mém Bioedit 3.(
vi 50 sanh véi cac trinh tw tuong ty trong Ngan hang gien Qudc té.

2.2.3. Thiét ké vecto biéu hién pESC-His/NagA

Plasmid t4i t5 hop pTZ57R/T_NagA va pESC-HIS duge xir 1i bang hai enzim gi6i han I;
Xhol va BamHI (day la 2 enzim dugc thiét ké nim & hai ddu cia gien Nagd va nim & ving d:
diém cit thir 2 cia vecto pESC-His (MCS 2)

Sau khi i & 37°C trong 2 gid, san phim cit dugc kiém tra trén gel agarose 1%. Gien Nag.
va pESC-His m& vong dugc thu hdi bing phirong phap théi gien theo bo kit ciia QIA gene. Gier
NagA duge gin (ligation) véi vecto pESC-His mé vong, trong tbng thé tich 10 pl (3 pl NagAd
1,5 ul, pESC-His, 1 pl Buffer II (10x), 1 pl BSA, 1 pl enzim T4 ADN ligase va 5,5 pl H,0 kin
jon). Qua trinh gén dugc tién hanh qua dém & 4°C. San phim gin duogc bién nap vao té bao kh
bién E. coli bing phuong phap héa hoc [12] va chon lgc trén méi trudmg LB dac ¢d bd sun;
Amgicilline 100 pg/ml. Mdi truong LB long + Ampicilline duge dung dé hoat hoa céc don,
. khuan lac chon lgc, tach ADN plasmid theo b kit cia QIA gene va tién hanh PCR dé kiém tr
bing cip mdi GALI. Plamid duoc giit & -20°C cho céc nghién ctr tiép theo.
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3. KET QUA VA THAO LUAN
3.1. Tach dong gien NagA

ADN tich chiét tir E. coli bang phuo‘ng phap hoa hoc (NaOH va SDS), d6 tinh sach cia
ADN duge do bing quang phd hip ké ¢ budc séng 280 nm va 260 nm (hinh 1). Dic pha loang
ADN tdng sb tir E. coli dugc dung dé lam khudn cho vige téng hop gien NagA bang phan {mg
PCR dua trén cip, mbdi NagAR/F. Theo li thuyét, gien NagA ¢é kich thude khoang 1200 bp. Két
qua PCR dugce kiém tra trén gel agarose 1% cho thay, san pham thu dugc 1a mét bang dac hiéu
¢6 kich thudce nhur tinh toan li thuyet (hinh 2). San phidm PCR dugc gin tryc tiép Vao vecto tach
dong pTZS7R/T di m& vong va bién nap vao té bao kha bién E. coli TOP10. De kiém tra viée
gan gien NagA vao vecto pTZS7R/T, plasmid tai t6 hop da duge tich tir mot sé dong té bao E.
coh va duge st dung nhu template cho phan ing PCR véi primers NagAR/F (hinh 3) va duogc
cét bang enzym gioi han EcoRI va Hindlll (14 2 enzim duge thiét ké ndm trén vecto pTZ57R/T).
Két qua PCR va cit bang 2 enzim gii han EcoR1 va Hindlll déu thu duge mét bang dic hidu c6
kich thude khoang 1200 bp, ding voi kich thude du tinh ciia gien NagA. Trinh ty gien duge xac
dinh bdi may gidi trinh ty fir dong va trinh tu nhan dugc cé 46 twong ddng cao (> 99%) khi so
sanh voi céc trinh tu gien Nagd khéc trén GenBank. Bdi vy, ¢ thé khing dinh viéc gin thanh
cong va tao dong gien Nagd trong vecto pTZ57R/T.
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2. Sanpham PCR gien Nagd 1. Marker ADN 1kb
bing cap mdi NagAR/F 2. San phim cat pTZ57R/T-NagA

3.2. Thiét ké vecto biéu hi¢n pESC-HIS/NagA

Nhu 43 trinh bay & phan phuong phap, gien Nagd duge chuyen tu vecto tach dong
(pTZS‘IR/T-NagA) sang vecto biéu hién trong hé eukaryote (pESC- His) bing cach cit ddng thoi
ca 2 plasmids véi hai enzim 13 X0l va BamHI. Theo tinh toan li thuyét, vecto biéu hién khi bj
cit bdi 2 enzim trén s& md vong va trén dién di do s& cho mot bing vai kich thudc ~6,7 kb, con
vecto tach d(‘)ng pTZ57R/T-NagA s& cho 2 bang trén dién di d6, twong img v&i gien Nagd~1200
bp va vecto cd kich thude 2800 bp. Két qua thu duge hoan toan phii hgp véi 1 thuyét (hmh 4).
Gien NagA4 va vecto pESC -HIS mé vong dugc thu lai bing phuong phdp thoi gel va noi lai voi
nhau nh& sy giup d& cua enzim Ty ADN ligase. Vecto tai t6 hop dugc bién nap vao té bio kha
bién E. coli. Tach ADN plasmid tr 2 dong té bao ngiu nhién va kiém tra bang phuong phép
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PCR véi cap mdi da duge thiét ké trén vecto pESC-HIS (GALI_R/GALL F). Két qua trén hinh 5
cho thdy, kich thudc san phim PCR (giéng s 2 va sb 3) khoang 1500 bp bao gom gien NagA
(1200 bp) va doan ollgonucleotlt (288 bp) trén vecto do cap moi GAL/ tao ra. Nhu vdy buoc dau

cé thé khing dinh ring gien Nag4 da duoc tich dong thanh céng trong hé vecto biéu hién pESC-
His.

Hinh 5. Anh dién di kiém tra sy co mt ciia gien
NagA trong pESC-His bang ciip moi GAL/

Hink 4. Anh dién di san phim cét bing
enzymes Xhol va BamHI

1. Marker 1kb 1.
2. San phim cit cia pESC-His 2.
3. San pham cit cia pTZ57R/T_Nag4 3.

Marker lkb )
San pham PCR doéng chon loc s6 1
San phdm PCR dong chon loc s6 2

Plasmid tai t6 hop pESC-His/Nagd duoc tinh sach va giai trinh tir bing may xac dinh trinh
tir, Vién Cong nghé Sinh hoc, Vién khoa hge va Coéng nghé Viét Nam. Két quéa phén tich va xir li
trinh ty nhin duoc cho théy, gien NagA co kich thude 1149 bp, gém 1 khung doc m& co bd 3 mé
diu (ATG) va bd 3 két thic (TAA) véi do tuong ddng tdi 99,56% so vdi gien Nagd duge cong
bd trén ngan hang gien thé gidi (X14135). Ching t8i da sir dung phin mém dé dich ma gien trén,
thu duge mdt peptit c6 382 axit amin vdi trinh ty nhu sau:
SQ SEQUENCE

382 AA; 40841 MW,

MAATLTQGRIF
NGCGGVQFEND
HPNQALGLHL
ISKLANAGIV
IYCGIIADGL
DENGTLS3GSS
TAFTPDFKIT

DENGTLSGSS
TAFTPDFKIT

So v&i mdt s6 trinh ty axit amin ¢é dd tuong dong cao trong GeneBank, trinh tir nhdn duge
¢d 2 vi tri axit amin tuong d6i khac so vdi cac trinh tu trong ngén hang gien: ¢ vi tri axit amin sO

TGHEFLDDHA
TAEAVSVETL
EGPWLNLVKK
VSAGHSNATL
HVDYANIRNA
LTMIEGVRNL
KTIVNGNEVV

LTMIEGVRNL
KTIVNGNEVV

VVIADGLIKS
EIMOKANEKS
GTHNPNFVRK
KEAKAGFRAG
KRLKGDKLCL
VEHCGIAPDE
TQ

VEHCGIAPDE
pie

VCPVAELPPE
GCTNYLPTLI
PDAALVDFLC
ITFATHLYNA
VTDATAPAGA
VLRMATLYPA

VLRMATLYPA

TEQRSLNGAT
TTSDELMEKQG
ENADVITEKVT
MPYITGREPG
NIEQFIFAGK
RAIGVEKRLG

RAIGVEKRLG

LSPGFIDVOL
VRVMREYLAK
LAPEMVPAEV
LAGAILDEAD
TIYYRNGLCV
TLAAGKVANL

TLAAGKVANL

2, Adeine dugc thay bang Tyrosine va & vi tri 328, Proline thay bang Leusine.
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Hinh 6. So sanh trinh tu cau triic bic mét gien NagA cta Escherichia coli, Thermotoga
maritima, Bacillus subtilis va clone. Khoanh hinh chﬁ nhét 1a viing trung tdm hoat ddng cia
enzim [4], c& hai vi tri axit amin 56 2 vA 328 déu khong thudc vao nhitng viing do

Theo hinh 6, va nhilg nghién ciru mdéi ddy cua Hall va ¢s [13] da lam sang té hon vj tri va
vai trd ciia céc axit amin trong cdu tric bic mot (Glu-131, His-143, His-195, His-216, Arg-227,
Asp 273, His-25) cia NagA khi tham gia vao viing trung tdm hoat dong va cac vj tri quan trong
clia enzim trong cau tric bac bbn, Vi tri s6 2 va 328 khéng thudc vao mdt trong sb nhung vi tri
quan trong trén, do dé budc dau vé mat li thuyet ¢6 thé két ludn rang sur sai khac cia hai axit
amin & vi tri s6 2 va 328 khong c6 anh huéng dén hoat tinh ctia enzim NagA.
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SUMMARY

N-acetyl glucosamine-6-phosphate (GlcNAc6P) deacetylase is an enzyme of amino suger
catabolic pathway that catalyzes the conversion of the GIcNAc6P into glucosamine 6-phosphate
(GIcN6P). Depending on the sequence similarities, NagA were divided into 13 families. The
enzyme was found in various species such as Escherichia coli, Bacillus, mouse, and human.
Event not similarities in nucleotide lenghs (1.2 - 1.8 bp) and function in own body, but they
share bioactive property that catalyze convertion of GleNAc6P into GlecN6P. In this study, the
NagA from Escherichia coli have been cloned and the expression vector (pESC-HIS/NagA) have
been designed in order to express NagA in Saccharomyces ceriviceae. In general, NagA in vivo,
do expression with moderate concentration for the growth and not overexpress if we do not
intervene one or more steps in this pathway. Therefore, we can not obtain GIcN6P by
fermentation of bacteria in general, but we can produce it by recombinant techniques. The
nucleotide sequence of the clone showed the presence of an ORF (nagd gene) lacking introns,
with a length of 1149 bp, and coding for a protein of 42 kDa, showing similarity to acetyl
glucosaminidases.
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