Tap chi Céng nghé Sinh hoc 6(2): 209-214, 2008

BIEU HIEN TAI TO HQP VA TINH SACH NUCLEOPROTEIN (N) CUA VIRUS DAI
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Dé chii ddng tao ra ngubn khang nguyén tai L() hop va sir dung ching trong nghién ciru tao kit phat
hién bénh va nghién ciru phat trién vaccine tai t& hop phong bénh dai & ngudi, «chung 16 da tién hanh
biéu hién tai t6 hop khang nguyén nucleoprotein (N) cia virus dai trong vi khuén E. coli. Gen ma héa
nucleoprotein ¢6 kich thude khoang 1,35 kb dugc nhan 1én bing k§ thuat PCR véi cip mdi dic hiéu va
duge thiét ké vao vector bidu hign pET21a(+) tai vi tri BamHI va Sacl. Vector tai t6 hgp pET21a(+)N

duge bién nap vio ching biéu hién E. coli Rosetta-galmiTM

. Duéi su diéu khién cia promoter T7 duge

cam g bang IPTG & ndng d6 1 mM, 28°C, sau 5 h, protein N o kich thude 51 kDa d duge tng hop.
P51 tai t6 hop dugc tinh sach bing sic ky ai lyc dua vao 4i luc giira dudi His-tag ciia protein tai t& hop va
phirc nickel. Két qua phan tich khéi phé (MALDI-TOF MS va MS/MS) cho thiy trinh ty amino acid cia
céc doan peptide thu duge hoan toan tring hop véi trinh tu amino acid cta protein N di céng bb trén

ngén hang di¥ ligu gen quic t& NCBI.

Tie khoa: MALDI-TOF, nucleoprotein, tinh sach protein, vector biéu hién, virus dai

MG DAU

Virus dai (rabies virus; RV) 1a nguyén nhan
giy ra bénh dai cho cdc ddng vit mau nong trong
d6 ¢o con ngudi. Bénh thuorng lay theo vét can do
cc ddng vit bi nhiém loai virus nay gly ra (Baer er
al., 1991; 1996). Theo udc tinh cia td chirc Y & thé
gidi (WHO) hang nim cd khoang 60.000 truimg
hop tr vong do bénh dai trén toan thé gidi ma chu
yeu tdp trung ¢ chau A va chau Phi, Tuy viy, sb
luong thue té céc ca bénh lién quan dén bénh dai co
thé cao gip 100 tAn so v&i con sé chinh thirc
(Knobel et af., 2005).

Virus dai thudc loai virus RNA ¢6 bd gen 1a mot
s01 RNA don {-) (Mononegavirales), thudc ho
Rhabdoviridae, gidng Lyssavirus. Bo gen cia virus
dai ma hdéa cho 5 protein bao gdm: protein nhén
(nucleoprotein: N), phosphoprotein (P), protein
matrix (M), glycoprotein {G) va polymerase (L).
Virus dai duge tao thanh tir 15t ribonucleoprotein
(RNP) va duge goi chit bing nucleoprotein. Hai
protein P va L ciing ¢o vai trd gin voi 18i RNP. Con
protein G tao thanh nhilng trimer hinh gai bao phu
todn by bé mit cta virus. Protein M két hop ca voi
vo va 161 RNP clia virus va ¢d vai tro trung tim trong
qué trinh lp rap ciia virus (Conzelmann, 1998).

Cho dén nay, bénh dai vin chua co thube didu trj

déc hiéu, do vy chi co blen phap diéu tri du phong
bang tiém vaccine phong dai hay 13 truyén huyet
thanh khang dai (anti-rabies immunoglobulin) nham
tao mién djch cho déng 14 hidu qua nhit
{Hemachuda, Phuapradit, 1997; Hooper et al., 1998).
Glycoprotein 1a khang nguyén quan trong nhit trong
viée tao ddp (mg mién dich dbi véi virus dai, n6 ¢6
tac dung kich thich cac khang thé trung hoa va dugce
sir dung lam thanh phén chinh trong cac loai vaccine
tai t6 hop (Morimoto et al., 2001: Nel ef al., 2003).
Qua nghién clru tinh khang nguyén cla cdc ching
virus dai hoang dai va cac chung quan hé gin glii,
cho thiy co su khac bigt ding ké vé tinh khing
nguyén va trong trinh ty amino acid cua khang
nguyén G gilta cadc ching khic nhau, sy khac biét
ndy phu thudc vao ving dia ly va loai chi khac nhau
(Flamand et af., 1980; Dietzschold et al., 1987a;
1988). Khang nguyén N ciing duge xem nhu mét
mg cir vién dé phat trién vaccine (Ertl er al., 1989;
Fu et ai., 1991), dic biét nucleoprotein co tinh bdo
thii vé trinh t ciing nhu tinh khang nguyén cao hon
nhiéu so vé&i glycoprotein (Flamand er af., 1980;
Dietzschold et al., 1988). Nhiéu nghién ctru cho thiy
tuy nucleoprotein khéng cd kha ning kich thich tao
khang thé trung hoa virus, nhung cling ¢6 kha ning
bao vé mét phan khi duge st dung nhu mét thanh
phén duy nhat kich thich tao mién dich (Dietzschold
et al., 1987a; Summer et al., 1991; Fu et al., 1991;
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Lodmell ef al., 1991). Nucleoprotein c6 thé dugc si
dung bé sung cho glycoprotein trong cdc loai vaccine
tai t& hop va co tac dung didu khién viéc tao ra khéng
thé trung hoa cua vaccine (Dietzschold et al., 1987b;
Fu et al., 1991; Astoul et al, 1996; Drings et al.,
1999). Dac biét, nucleoprotein cd cac tinh chit dic
trung nhur mdt mot siéu khdng nguyén ¢é kha ning
cam (mg (& bao lympho B va Ty (helper T cell) dic
hiéu cho virus dai ¢6 kha ning nhin biét tit ca cac
ching virus dai va cic ching ho hang, vi vy c6 thé str
dung cho céc chan doén phat hién bénh dai.

¢ Viét Nam, theo théng ké cua Vién Pasteur chi
tinh riéng thanh phé HS Chi Minh nam 2001 di c6
to1 82 nghin ngudi bi sic vat cin va phai di tiém
phong tai cic co s& y té. Ngoai ra, trén dia ban ca
nude ciing ¢ t&i hang triéu con ché, méo cin duge
tiém phong. Nhu clu vé vaccine voi d6 an toan, gia
thanh thap v hig¢u qua cao trong phong bénh dai
hién nay la rét lén. Cing vai sy phat tr1en cua cong
ngh¢ sinh hoc, viéc san xut vaccine i t6 hop & mot
$0 dbi twong khac nhu cdy trdng, ciing d3 va dang
thu dvge nhimg thanh tyru n01 bat gop phan vio cong
viée da dang ngudn cung cip vaccine (Burger et al.,
2002; Ronald er al., 2001; McGarvey ef al,, 1995;
Streatfield er ., 2003; Dus Santos, Wigdorovitz
2005; Ashraf et ai, 2005; Marquet-Blouin er al.,
2003). Trong nghién cuu nay, ching t6i da thanh
cong trong viéc biéu hién va tinh sach protéin N cia
virus dai, nhim tao ra nguén vt lidu cho ¢ac nghién
cira giy mién dich, san xuét khang thé phuc vu cho
cac nghién ctr tiép theo.
VAT LIEU VA PHUCGNG PHAP
Vit liéu

Poan gen nucleoprotein cia virus dai thude
ching Vnucovo-32 duge tich dong va gilt trong
vector pCR2.1 (Chu Hoang Ha et al, 2005). Cip
mdi d3c hiéu dé nhén doan gen n: RabN-F1-BamHI
(5'- gag gat cca tgg atg ccg aca aga ftg t -3") va

RabN-R1-Sacl (5'- gag agc tct gag tea ctc gaa tat gic
t-3).

Phwong phap

Thiét ké vector biéu hign: pET-21a(+)N

Sau khi dung RabN-F1-BamHI/RabN-RI-Sacl
dé tién hanh PCR nhén gen n, san pham PCR va
vector pET21a(+) duge cit ddng thai bang enzyme

BamHI va Sacl. Gen n dugc ghép ndi vao vector
pET21a(+) nho T, DNA ligase.
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Biéu hign va tinh ché protein N

Gen n mi hoa cho protein N cla virus dai duge
bién nap vao chimg biéu hién E. coli Rosetta-
gami'™, chon loc trén méi truomg chira 50 pg/ml
ampicillin, 15 pg/ml  kanamycin, 34 pg/ml
chloramphenicol. Gen n dugc biéu hién dudi su cam
tmg 0,1 - 1 mM IPTG, & cac nhiét dd 22, 28, 30 va
37°C; trong cac théi gian cdm éng 1, 5 va 16 h. Tinh
sach protein tai 1o hop thue hién theo phuong phap
cta kit ProBond™ Purification System (Invitrogen).

Thiiy phén protein tdi to hop bdng trypsin

Bang protein dugc cit tir ban gel di qua SDS-
PAGE va nhudém bing Coommassie Brilliant Blue
R250 (CBB) va dugc xir ly miu theo cic phuong
phap da mé ta (Cohen, Chait, 1997; Shevchenko et
al., 2000; Stensballe, Jensen, 2001). Cdc peptide sau
thuy phan duge chiét rat ra khéi gel bing dung dich
chiét (60% acetonitrile, 1% TFA). Dich chiét cé
chira céc peptide duoc lam khé bing may SPD1010
SpeedVac System (ThermoSavant, My). Hon hop
peptide dugc hoa lai bang 5 pl dung dich chira 50%
acetonitrile, 0,1%TFA.

So sdnh va tim kiém trén co sé dir ligu ciia NCBI

Chuong trinh Bioanalyst™ 1.1 cho phép ty déng
tinh todn, ddnh ddu céc méanh ion trong pho ghi. Phd
MS va MS/MS duoc sit dung dé tim kiém va so sanh
véi co s¢ dit litu cia NCBI bang chwong trinh
MATRIX  SCIENCE  MA4SCOT™ V18
{(http://www.matrixscience.con/) (Perkins et al,
1999; Bing Thanh Nam et al., 2003). Phé tim kiém
trong co s¢ dir ligu duge dmh dang theo kicu
MASCOT. Sai s6 khéi cho phép trong tim kiém dir
liéu dwge dit & 100 ppm ddi vai nhimg manh peptide
gbe va 0,5 Da d6i vai nhitng manh ion.

KET QUA VA THAO LUAN
Thiét ké vector biéu hién pET21a(+) N

Gen n ¢6 d dai 1350 bp mé hoa cho 450 amino
acid chira toan bd ving quyét dinh khang nguyén cua
proteir N. D& nhan dugc diy du gen nay, ching toi
thiét ké cip mdi dac hiéu RabN-F1-BamHI/RabN-
R1-Sacl. San pham PCR sau khi lam sach dugc ghép
ndi vao vector pET21a(+) ¢ vi tri BamHI va Sacl.
Vector tai tb hop pET21a(+)N dugc bién nap vao té
bao vi khudn ching DH35a. Dung k¥ thudt colony-
PCR dé chon nhitng dong té bao mang cau tric
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pET21a(+)N. Nhimg dong té bao cho két qua PCR
duong tinh duoc tach plasmid va kiém tra lai bang
phan (g cit v&i BamHI va Sacl. Két qua & hinh 1
cho thdy, bing ciip mdi dac hiéu gen n da dugc nthan
ban rd nét va ding véi kich thude dy tinh ban diu
khoang 1350 bp. Khi cat kiém tra vector tai t& hop
pET21a(+N véi BamHI va Sael, san phim cit thu
duge gom 2 bang DNA tuong (mg kich thudc cha
vector pET21a va gen n (Hinh [). Diéu nay chimg o
ching t6i di thanh cong trong viée gin gen n vao
vector biéu hién pET21a(+).

kb

pET21a

15 Nucleoprotein

Hinh 1. Bién di sén phédm PCR va san phadm cét. 1;
marker 1 kb: 2 sdn phdm PCR nhan gen
nucleoprotein; 3: cat plasmid tai t6 hop bang BamHI
va Sacl.

Bitu hién nucleoprotein trong ching vi khuin
Rosetta-gami™

Chiing vi khuan E. coli Rosetta-gami' ™ la ching
tai t0 hop dugce thigt ke ddc biét ¢ kha ndng dich mi
kDa M 1

66 45 -

Hinh 2. bién di k|em tra bi&u hién nucleoprotem trong E. coli Rosetta-gaml

duge thém 6 bd ba md hiém khéng ¢6 & vi khudn
nhung thudng ¢6 & virus. Do vily, ching t6i dd chon
lwa chung vi khudn niy dé biéu hién protein N ciia
virus dai. Céu triic vector t&i t& hop pET21a(+)N sau
khi bién nap vao té bao biéu hién, dudi sy cam g
ciia IPTG & cac ndng dé tir 0,1 mM dén 1 mM trong
cac diéu kién nhiét do: 22, 28, 30 va 37°C va cac thoi
gian cam (mg khac nhau. Protein tdng s sau khi tich
chiét tir céc sinh khdi té bao dwgc kiém tra trén gel
12,6% polyacrylamide, két qua cho thiy & diéu kién
cam (ng 1 mM IPTG, & 28°C trong 5 h 14 thich hop
nhit dé téng hop protein N. Qua két qua dién di
polyacrylamlde (Hinh 2) cho thiy phan doan protein
thu duoc & didu kién thich hop ¢ kich thudc xap xi
51 kDa, phan doan protein nay khéng thu duge &
miu déi chimg khéng cam (g bing IPTG. Két qua
nay con cho thiy protein N thu duoc chii yéu trong
pha cin cua té bao, & trang thdi khéng tan trong £.
coli Rosetta-gami™

Tinh sach protein N t4i t6 hop

Héu hét protein N dugc biéu hién ra déu nim
trong pha cin, do do dé tinh sach dat hiéu qua, ching
toi tién hanh tinh sach dusi didu kién bién tinh sir
dung guanidinium. Sinh khéi té bao sau khi hoa tan
trong dém chira guanidinium, ding may siéu am dé
phéd v& cac ¢ bao. Dich protein thu lai bang ly tAm
va duge cho qua et sic ky 4i lec chira nickel. Vi
protein N dugc thiét ké c6 gin thém 6 amino acid
histidine & déu —COOH nén chi ¢ protein niy két
bam vao cbt sic ky. Sau khi rira sach, protein N s&
duge thu lai bing cac phin doan. Két qua dién di
trén hinh 2 cho thiy, protein N da dugc thu lai dang
tinh sach c6 kich thudc khoang 51 kDa dung vai
kich thudée tinh todn 1y thuyét.

3 4

j<— 51

. M: thang proteln chuén; 1:

protein tong sb cla dbi chwng khong bién nap pET21a/N; 2: protein & dich tan cla & bao bién nap pET21a/N;
3: protein & phan can té bac bién nap pET21a/N; 4: protein N sau khi tinh sach.
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Nhién dang va xac dinh protein N

Pé c6 thé khing dinh thém phén doan protein dd
téng hop 1a protein N, chung t6i tién hinh cit phén
doan protein nay bing trypsin va phén tich khéi phd
MALDI-TOF MS va MS/MS trén hé thong QSTAR
XL (MDS Sciex, Toronto, Canada). Két qua cho
thy, cac protein tim dugc c6 s6 didm cao nhét (526)

Phan Trong Hoang e al.

déu 1a nucleoprotein cta virus dai (Bang 1). Phan
tich khéi phé lién tuc chung 101 thu duge cac peptide
¢o trinh tu phi hop v6i trinh ty ly thuyet va khi dbi
chiéu v&i ngan hang vé protein bing chuong trinh
MATRIX  SCIENCE  MASCOT™ V18
(hitp://www.matrixscience.com/) (Perkins er al.,
1999) thi nhan thdy két qua ding 1 nucleoprotein
cua virus dai.

Bang 1. Cac peptide cla protein N phan tich bing chuong trinh MATRIX SCIENCE MASCOT™ v1.8.

. Trong Trong Trong ]
{amu) (Da) (Da)

1 468.73 93544 935.43 0.01 NFEEEIR 264 - 270
2 475.74 94947 949.49 -0.02 SVLSGMSAAK 55-64

3 551.30 1100.58 110060 -0.01 IEHLYSAIR 217 - 225
4 474 .61 1420.80 142076 0.04 IEQIFETAPFVK 169 - 180
5 712.37 142272 142269 Q.03 ELQEYEAAELTK 365 - 376
6 727.84 1453.66 145367 -0.01 FLAGTYDMFFSR 7 205 - 216
7 69406 207916 2079.14 0.02 DPTVPEHASLVGLLLSLYR 131-149
8 69572 208414 208404 010 EAILYFFHKNFEEEIR 255 -270
9 698.05 209112 209110 0.02 TNIADRIEQIFETAPFVK 163 - 180
10 574.03 2292.08 2292.08 0.00 MFEPGQETAVPHSYFIHFR 272 -290
11 78410  2349.29 2349.16 0.13 VGTVVTAYEDCSGLVSFTGFIK 226 - 247
12 59957 239425 239417 0.08 YVSVSSNHQARPNSFAEFLNK 424 - 444
13 73563  2938.47 293840 0.07 SPYSSNAVGHVFNLIHFVGCYMGQVR 298 - 323
14 102352 3067.53 306748 0.05 SLNATVIAACAPHEMSVLGGYLGEEFFGK 324 - 352

KET LUAN Lai cam on: Cong irinh hoan thanh véi s hé tro

Gen n cia virus dai dugce thiét ké vao vector
pET2la(+) va dugc biéu hién thanh cong trong
ching E. coli Rosetta-gami' ™ véi diéu kién cam img
1 mM IPTG, 28°Cvash.

Protein N t4i tb hgp duge tinh sach b%mg cdt ai
lyc gitta phirc nickel va His-tag. San phdm tinh sach
dam bao chét lugng dé gay mién dich san xuét khang
thé dé& phuc vu cac nghién ciu tiép theo. Két qua
phén tich khéi phd da nhan dang duge protein biéu
hién trong té bao Rosetta-gami'™ chinh 1a protein N.
Cidc peptide cua protein N d3 dugc xac dinh trinh tr
amino acid, va trinh ty ndy tning khép v&i protein N
cua virus dai.
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kinh phi cia dé tai thuée Chueong trinh Nghién ciru
Khoa hoc co ban trong diém 2006 - 2007, thuéc
hweong Khoa hoc Ty rhién, B6 Khoa hoc va Cong
nghé. Nghién ciru duoc thuc hién co si dung cdc
trang thiét bi ctia Phong Thi nghiém trong diém
Cong nghé Gen, Vién Cong nghé sinh hoc, Vién
Khoa hoc va Cong nghé Viét Nam.
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OVEREXPRESSION AND PURIFICATION OF RECOMBINANT NUCLEOPROTEIN (N)

OF RABIES VIRUS IN E. COLI

Phan Trong Hoang, Bui Van Thang, Le Van Son, Chu Hoang Ha, Le Tran Binh"

Institute of Biotechnology

SUMMARY

In order to obtain the recombinant nucleoprotein to develop rabies diagnostic test and recombinant
rabies vaccine, nucleoprotein of rabies virus was expressed in recombinant E. coli. The 1.35 kb of
nucleoprotein gene was amplified by PCR technique using specific primers. PCR products were digested
with BamH]I, Sacl and inserted into pET21a(+) vector which were treated with the same enzymes to form
recombinant pET2 1a(+)N vector. This was transformed into £. coli Rosetta-gami' " cells. The expression
of N protein gene was regulated by T7 promoter using | mM IPTG as an inducer, at 28°C, for 5 hours.
The recombinant N protein with the molecular weight of 51 kDa was checked by 12.6% SDS-PAGE and
purified by using His-tag affinity column, MALDI-TOF and MS/MS analyses of peptides of recombinant
N protein showed that amino acids of these peptides perfectly matched with those of N protein in NCBI

protein Database.

Keywords: expression vector, MALDI-TOF, nucleoprotein, protein purification, rabies virus
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