Tap chi Khoa hoc va Cong nghé, S6 44, 2020

TINH SACH VA XAC PINH PAC PIEM SINH HOA CUA RNA POLYMERASE
PHU THUQC RNA (RdRp) TU VIRUS GAY BENH TAY-CHAN-MIENG (FMDV)

PHAM TAN VIET, NGUYEN NGOC AN, NGUYEN THI DIEU HANH
Vien Cong nghé Sinh hoc va Thuc pham, Truong Dai hoc Cong Nghiép Tp. Ho Chi Minh
nguyenthidieuhanh@iuh.edu.vn

Tém tit. Protein RARp (RNA dependent RNA polymerase) ciia cac virus c6 vai tro quan trong trong chu
trinh séng cua virus. Enzyme nay duoc xem 1a myc tidu cho cac thude phong ngira va diéu tri bénh. Trong
nghién ctru ndy, protein RdRp tai to hop ctia giy bénh tay chan miéng (FMDV) da dugc tinh sach va
kiém tra cac hoat tinh sinh hoa. Protein RdRp tai to hop véi do tinh sach hon 98% da dugc thu nhén va
thé hién hoat tinh RNA polymerase v6i su tong hop RNA phu thudc moi. Ching t6i di xac dinh duoc gia
tri by, va Vpnax cho su téng hop UTP lan luot 1a 13,6 uM va 42 uM/gio. k., cho su xuc tac phan tng la 0,28
min™ va ko cho su chuyén ddi co chat 1a 0,022 min™. Chét trc ché cho hoat dong cua enzyme DMUT
ciing duoc kiém tra va ICs, cia DMUT la 26,79 uM. Nhu véy, dic diém sinh hoa ciia enzyme RdRp cia
FMDV di dugc xac dinh, day 1 co so cho viée sang loc cac dbi twong thude trong phuong phép héa tri
lidu dé phong ngira va diéu tri bénh tay chan miéng.

Tir khéa. RNA polymerase phu thudc RNA, virus gy bénh tay chan miéng, dic diém sinh hoa, phuong
phéap so mau, tinh sach enzyme.

PURIFICATION AND BIOCHEMICAL CHARACTERIZATION OF RNA- DEPENDENT
RNA POLYMERASE (RdRp) FROM FOOT AND MOUTH DISEASE VIRUS

Abstract. The RdRp protein (RNA dependent RNA polymerase) of the viruses plays an important role in
the viral life cycle. This enzyme is considered an attractive target for viral preventive and treatment drugs.
In this study, the recombinant RdRp protein of foot and mouth disease virus (FMDV) was purified and
examined biochemical activities. The recombinant RdRp protein with 98% purity were collected and
expressed RNA polymerase activity with primer-dependent RNA synthesis. 4, and V ,, values are also
calculated and k,, for UTP synthesis is 13.6 pM and V ,,x is 42 uM / hour. Kcat for catalytic reaction is
0.28 min™ and k, for rate constant is 0.022 min™. The inhibitor for enzyme activity was also tested and
the ICso for DMUT was 1.28 mM and 26.79 uM. Thus, the biochemical characteristics of FMDV RdRp
has been identified, which is the basis for the screening of drug candidates in chemotherapy to prevent
and treat foot and mouth disease.

Key words. RNA dependent RNA polymerase, foot and mouth desease virus, biochemical
characterization, colorimetric assay, enzyme purification.

1. GIOI THIEU

Bénh tay chan miéng (hay con goi bénh 1¢6 mdom long méng trén dong vat mong gude) 1a bénh cép tinh,
rat dé lay lan trén vat nu6i mong guéc nhu bo, lon, ctru, cling nhu mot sb dong vat hoang da. Bénh nay da
gay thiét hai nghiém trong cho nganh chén nudi [1-4]. Ta&c nhéan gay nén bénh tay chan miéng la virus
FMDV (Foot and Mouth Disease Virus) thudc chi Aphthovirus, ho Picornavirida. Sy 1y lan nhanh cta
virus FMDV trén dong vat da khién T6 chirc Thé gidi cho Strc khoe Pong véat (World Organization for
Animal Health-OIE) dua bénh tay chdn miéng vao danh muc cac bénh nghiém trong cn duogc giam sat
[5]. Hién nay FMDV duoc biét c6 bay kiéu huyét thanh bao gdm A, O, C, Chau A 1, va ldnh thé Nam Phi
SATI, SAT2, SAT3. Mdi kiéu huyét thanh c6 chira nhiéu kiéu gen quy dinh. [6, 7]. Trong céc kiéu huyét
thanh nay, hon 60 phan nhom ciing di dugc bao cédo. Chinh vi kiéu gen qua da dang nén hién nay chua c6
vaccine da hi€u cho FMDV. Do d6, day la thach thic cho viéc chon loc cac dong vaccine [8]. Trudc day,
vaccine hiéu qua cho ngin ngira bénh tay chan miéng dang dugc sir dung 1a FMDV bat hoat nhung s6
lwong gidi han khi dich bung phat. Hién nay, tmg dung k¥ thuat di truyén, vaccine chira mot phan gen cua
FMDV ma cén thiét cho sy hop nhit capsid cua virus va khong chira cdc gen ma hoa cho nonstructural
protein, ddc biét 1a enzyme RNA dependent RNA polymerase — RdRp. Tuy nhién, vaccine nay chi c¢6 hoat
lyc sau bay ngiy tiém chung vi can thoi gian dé kich hoat phan tmg mién dich [9]. Nhiéu nghién ctru da
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duoc thuc hién dé tim ra cac loai thudc cho viée phong ngura va diéu tri bénh tay chan miéng nhu viéc str
dung hop chét ribavirin dé trc ché sy nhan 1én cta bo gen virus, hodc cac hop chit 29-C-methylcytidin e
ché hoat dong cia enzyme RdRp, nhung van chua c6 loai thudc nao duge cong nhan that sy c6 kha nang
phong ngira va diéu tri bénh nay. [2-4, 10].

B0 gen cta Virus FMDV la mot phan tor RNA s¢i duong mach don co chleu dai khoang 8,5 kb. San

pham sau dich ma 1a mot polyprotein. Phan tir polyprotein ndy sé dugc phén cit thanh céc protein ciu tric
va protein chirc ning [11]. Protein chtrc ning tham gia qua trinh tong hgp RNA 1a mot RNA polymerase
phu thugc RNA (RNA dependent RNA polymerase - RdRp). Do d6, enzyme RdRp c6 vai tro mau chét
trong chu trinh séng ciia FMDV. Hién nay, nhiéu loai thudc khang virus ma muc tiéu 1a cac polymerase
cua cac tac nhan gay bénh khac nhau da duoc ching nhan. Nhu vay, cac enzyme polymerase cua virus la
muc tiéu chu yéu cho viéc phat trlen céc loai thudc chdng lai cac bénh do virus gay ra. Trong do, enzyme
RdRp cua FMDV 1a muyc tiéu rat 15 rang cho viéc str dung cac phuong phap hoa tri li¢u trong diéu tri va
phong ngtra bénh [4, 12-15]. Viée hiéu 6 cac dic tinh sinh héa cua RdRp giup cho viéc sang loc cac loai
thudc va hd tro phong chdng cac cin bénh do cdc tdc nhan virus RNA mang by gen RNA gay nén.
Trong nghién ctru ndy, chung toi da tién hanh biéu hién va tinh sach RNA phu thuoc RNA cia virus gay
bénh tay chan miéng béng k¥ thuat tai to hop. Protein sau tinh sach dugc kiém tra cac dic tinh dong hoc
clia enzyme voi anh huong ciia ndng do enzyme 1én hoat tinh RNA polymerase, sy phu thudc moi cia
enzyme, hoat tinh RNA polymerase trong cac diéu kién nong d6 mach khuoén RNA khac nhau, nong do
co chit UTP khac nhau va hoat tinh thé hién trong cac khoang thoi gian khac nhau. Ngoai ra, sy anh
huong cua chat trc ché canh tranh DMUT lén qua trinh tong hop RNA ciing duge kiém tra va nong d9 trc
ché 50% hoat tinh cua enzyme da dugc xac dinh. Sy hiéu biét vé dong hoc enzyme giup cho viéc tién
doan su hoat dong ctia enzyme va ho tro viéc sang loc cac dbi tuong thudc cho viée phong ngtra va diéu
tri bénh tay chan miéng.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit li¢u

2.1.1. Biéu hién va tinh sach biéu hi¢n va tinh sach RdRp tii t6 hgp tir FMDV

Plasmid pET-28a chira gen ma hoa cho enzyme RNA polymerase phu thugc RNA tur virus gy bénh tay
chan miéng C-S8cl (Foot and mouth disease vius RNA dependent RNA polymerase — FMDV C-S8cl
RdRp) duoc bién nap vao Escherichia coli BL21, qua trinh biéu hién RdRp tai t6 hop da dugc trinh bay
trong nghién ctru ctia Cristina Ferrer-Orta va cong su, 2004 [16]. Vi khuan E. coli BL21 ¢6 chira plasmid
mang gen md hoa cho protein RdRp dugc nudi trong moi truong LB (Luria broth) ¢6 bé sung kanamycin
(50 pg/mL) tai nhiét do 37°C va lic 180 vong/phut cho dén khi gia tri mat d6 quang & budc séng 600 nm
dat gid tri 0,6 thi cho cam tng dé tong hop protein. Chat cam ung IPTG (isopropyl-D-1-
thiogalactopyranoside) duge thém vao moéi trudng nudi cdy voi ndéng do cudi dat 0,5mM va kiém tra sy
biéu hién protein & cac diéu kién nhiét ¢ khac nhau 16°C, 28°C, 37°C trong cac khoang thoi gian khac
nhau 2, 4, 6, 16 gio dé chon ra diéu kién nhiét d6 va thoi gian thich hop cho su biéu hién protein. Cac té
bao sau nudi cay dugc ly tm thu nhén tai diéu kién 4500 vong/phit ¢ 20 phit trong 4°C. Cac té bao
dugc pha v& bang song siéu am vai thiét bi Ultrasonic Probe Sonicator Q500 (Thomas Scientific, USA)
va thu dich sau khi ly tdm tai 13000 vong/phat & 4°C. Protein FMDV RdRp tai to hop véi tag His trong
dich vi khuan dugc tinh sach bang hé thong FPLC (Akta Prime Plus, GE Healthcare, USA) véi ky thuat
sac ky ai luc Ni-NTA, sau d6 tiép tuc dugc tinh sach v6i ki thuét sic ky loc gel (Superdex 75 3,2/300)
nhu dugc mo ta trong cac nghién ctru trude [17]. San pham protein tinh sach dugc kiém tra trén gel SDS-
PAGE (sodium dodecyl sulphate-polyacrylamide gel electrophoresis).

2.1.2. Co chat mach khudn RNA poly-rA, mdi dT18, nucleotide UTP va pyrophosphatase

Mach khu6én RNA dugc st dung trong phan tng tong hop RNA Ia poly(rA) (khoang 600 nt; Sigma-
Aldrich). Mdi sir dung 13 cac phan doan DNA céu tao boi cac Thymine véi chiéu dai 18 nucleotide - DNA
oligo(dT) (Cosmo Genetech, Seoul, Han Qudc). Thanh phan nucleotide UTP (Uracil triphosphate) dugc
danh d4u dong vi phong xa tai dau phosphate [[J-"*P] UTP (3,000 Ci/mmol, GE Healthcare, Piscataway,
NJ, USA) va dugc st dung trong cac thi nghiém kiém tra hoat tinh RNA polymerase Enzyme
pyrophosphatase tai t& hop (PPase) chiu nhiét tir vi khuan Pyrococcus duoc cung cap boi phong thi
nghiém Nucleic Acid Biochemistry Laboratory (Pai hoc Konkuk, Seoul, Han Qudc).
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2.2. Phuong phap

2.2.1. Xac dinh hoat tinh phan hity UTP ciia FMDV RdRp tai td hop

Phan tng RNA polymerase duoc kiém tra bang phuong phap so mau thong qua gdc phosphate dugc tao
thanh nhu trong nghién ciru trudc day [18]. Do d6, hoat tinh phan hay UTP hinh thanh nén cac goc
phosphate s& anh huong dén két qua thu nhan dugc. Hoat tinh phan hiy UTP dugc kiém tra bang phan
ung dugc thyc hién trong diéu kién chira 25 mM Tris—HCl (pH 7,8), 2,5 mM MgCl,, 4 mM DTT, 20 U/ml
chat trc ché RNase (Enzynomics, Daejeon, Korea), 0,1 uM mach khuén poly(rA) da duoc bét cip véi 1
puM moi DNA oligo(dT) (18 nt), 20 pM UTP ¢é pha tron voi [0-P] UTP (0,4 pCi/nmol), va 2 uM
FMDYV RdRp tai t0 hop. Phan ing dugc 1 trong cac khoang thoi gian khac nhau (0, 10, 20, 30, 40, 50, 60,
75, 90, 105, 120 phit) tai 30°C. San pham phan tng dugc phan tich trén sic ky ban moéng TCL (Thin
Chromatography Layer). San pham tao thanh dugc quan sat bang viéc nhan dién cac tin hiéu théng qua
thong qua thiét bi Cyclone phosphorimager (Perkin Elmer, Waltham, MA, USA).

2.2.2. Xac dinh hoat tinh RNA polymerase ciia FMDV RdRp tdi t6 hop bing phwong phap danh
diu déng vi phéng xa

Hoat tinh RNA polymerase dugc xac dinh thong qua kha nang tong hop chudi RNA polynucleic acid
bang phuong phap dong vi phong xa thé hién trén gel dién di. Hoat tinh RNA polymerase duoc kiém tra
trong méi trudng phan tmg c6 chira 25 mM Tris—HCI (pH 7,8), 2,5 mM MgCl,, 4 mM DTT, 20 U/ml chat
{rc ché RNase, 0,1 pM mach khuén poly(rA) da dugc bét cap voi 1 pM mdi DNA oligo(dT) (18 nt), 200
uM UTP c6 pha trén véi [0-""P] UTP (0,4 pCi/nmol) va 2 uM FMDV RdRp téi t6 hop. Phan tmg dugc
& nhiét 6 30°C trong 60 phut va duoc ngimg bang dung dich quenching buffer ¢ chira 100 mM EDTA
pH 8,0, 0,4% sodium dodecyl sulfate, 20% glycerol, 0,1% bromophenol blue, 0,1% xylene cyanol. Hon
hop sau phan tng duoc kiém tra bang su dién di trén gel polyacrylamide khong bién tinh 15% (PAGE) va
nhan dién cac tin hi¢u thong qua thiét bi PhosphorImager. Cac phan tmg dbi chimg dugc thuc hién tuong
tu trong diéu kién khong c6 enzyme FMDV RdRp hoic khong c6 mach khuén RNA poly(rA). San pham
dugc tao thanh 1a cac RNA c6 kich thudc 16n hon [-?P] UTP va s& cho tin hiéu 1a cac vach di chuyén
chém sau qua trinh dién di.

2.2.3. Xac dinh hoat tinh RNA polymerase cia FMDV RdRp tai t6 hop bing phwong phap so mau
quang pho

A
RMA- dependent RNA
polymerase
RMNA _, + NTP > RNA, + PP,
Pyrophosphatase
PP, Yoot > 2P,
{s0 mau quang pho)
B
5&; Thude thir
h'tala:llhe green
RN gy, | S |, oaindp
Mach khudn RNA, = NA#' S ST Y e .yl SO
PPase 60phit, 30°C | 5 min, 70°C & phit,

nhigt db phéng

Hinh 1: So db kiém tra hoat tinh RNA polymerase theo phwong phép so mau quang phd. (A) So db phan tmg RNA
polymerase theo phuwong phap so mau. (B) Trinh ty phan ng va do tim sy tong hop RNA ctia RdRp theo phuong
phép so mau théng qua sy hinh thanh gbc phosphate véi thude thir malachite green molypdate.
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Su tong hop RNA bang enzyme RNA polymerase gidi phong ra cic pyrophosphate (PP;) va viéc thém vao
phan tmg enzyme pyrophosphatase s& phan hity pyrophosphate dé hinh thanh 2 gc phosphate (P;). Do do,
xéac dinh ham lugng phosphate tao thanh s& gian tiép x4c dinh dugc hoat tinh ciia RNA polymerase [18].
Nhu vdy, phuong phép so mau dugc sir dung dé xéc dinh hoat tinh RNA polymerase cia FMDV RdRp
trai qua 2 giai doan: (a) tong hop RNA va giai phong pyrophosphate (PP;); (b) phan hay PP; thanh
phosphate (P;) (hinh 1A). Hoat tinh RNA polymerase cia FMDV RdRp tai t6 hop dugc thuc hién trong
mdi truong phan tng c6 chira 25 mM Tris—HCI (pH 7,8), 2,5 mM MgCl,, 4 mM DTT, 20 U/ml chat rc
ché RNase, 3 pM Pyrococcus PPase, mach khuon poly(rA) da duoc bat cip véi moi DNA oligo(dT) (18
nt), 200 pM UTP va FMDV RdRp tai t6 hop. Phan tng dugc U & nhiét d6 30°C trong cac khoang thoi
gian nhét dinh. Sau thoi gian 0, hon hop phan tng duoc dbt nong tai 70°C trong 5 phut dé ngimg phan
mg. Thudc thir malachite green - molypdate (100 pl) duoc thém vao 25 ul hdn hop phan ung dé hinh
thanh phic hop phosphomolypdate dugc hip thu & bude song 650 nm [18, 19] (hinh 1B). 10 ul cta hdn
hop sau phan ung dugc dién di trén gel polyacrylamide khong bién tinh 15% (PAGE) va quan sat san
phém tao thanh sau khi nhuém v4i SYBR Gold.

2.2.4. Kiém tra hoat tinh RNA polymerase ciia FMDV RdRp tii té hop trong cac diéu kién khac
nhau

Hoat tinh cua enzyme dugce kiém tra trong cac diéu kién khac nhau s& duoc thyc hién nhu phan g néu
trén va thay dbi cai yéu t6 twong ing. Nong dé cua enzyme FMDV RdRp dugc thyc hién trong phan img
v6i cac nong d6 khac nhau 0, 0,1, 0,5, 1, 2, 3, 5, 10 pM. Anh huéng ctia ham lwong mdi 1én su tong hop
RNA polymerase cting dugc klem tra v6i 0,1 pM (20 Og/ml) mach khuén poly(rA) di duoc bat cip voi
cac ham luong mdi DNA oligo (dT) (18 nt) khac nhau 0, 0,2, 1, 2, 4, 6, 8, 10 [g/ml (tuong tmg v6i ndng
do 0, 0,04, 0,2, 0,4, 0,8, 1,2, 1,6, 2 uM). Néng d6 co ch?it mach khuén RNA ciing anh huong dén hoat
tinh enzyme, do d6, hoat tinh enzyme ciing duoc kiém tra trong cac phan tmg c¢6 sy thay ddi ndng d6 co
chat mach khuén poly(rA) da duoc bt cip voi moi DNA oligo(dT) (18 nt) & cac ham luong khac nhau 0,

5,75, 10, 20, 30, 40, 60 [g/ml (twong Umg voi cac nodng do 0, 0,025, 0,037, 0,05, 0,1, 0,15, 0.2, 0,3 pM).

Thoi gian phan tng dwgc kiém tra bang cach t hdn hop phan tng trong cac khoang thoi gian khac nhau 0,

10, 20, 30, 45, 60, 75, 90 phut. Nong d6 co chat UTP ciing duge khao sat trong cac phan (g twong ty voi
su thay doi ndng d¢6 UTP (0, 10, 20, 40, 60, 80, 100, 150, 200, 300 uM). Yéu t6 trc ché hoat dong cua
RNA polymerase ciing dugc kiém tra v6i cic néng do khac nhau cia 3'-Deoxy-5- -Methyluridine-5'-

Triphosphate — DMUT (0, 1, 5, 10, 20, 30, 50, 100, 200 uM) trong 60 phit tai 30°C. Hon hop sau phan
mg duoc kiém tra ham lugng phosphate tao thanh bang phwong phép so mau voi thude thir malachite
green - molypdate.

2.2.4. Phén tich sé li¢u

Cac s6 lidu thu nhan duoc tir cic phan ng thuc nghiém sau 3 1an 13p lai duoc phan tich thong qua phan
mém Prism dé xac dinh céac gia tri Vi, km, kear theo phuong trinh Mechaelis Menten v=V ,,,*x/(k;, + X)
v6i x 12 ndng do co chat tham gia phan (ng; ke = Vima/[E] v6i E 12 ndng d6 enzyme tham gia phan tng;
kaps (hing s6 toc d6 phan ing) theo cong thitc y =Y max(1- €™) v0i k 14 hing sé tdc d6 phan ung.

3. KET QUA VA THAO LUAN
3.1. Tinh sach FMDYV RdRp tai t6 hop

Vi khuén E. coli BL21 mang gen mi hoa enzyme RNA polymerase phu thudc mach khuén RNA cua vius
giy bénh tay chan miéng (FMDV RdRp) duogc kiém tra kha ning biéu hién trong cac diéu kién nhiét do
khéc nhau trong cac khoang thoi gian khac nhau. Dich vi khudn sau thoi gian biéu hién duoc thu nhan va
tinh sach bang sic ky ai luc. San phdm protein tinh sach dugc phan tich trén gel SDS-PAGE dé kiém tra
kha ning biéu hién (hinh 2A). Két qua phén tich cho thay protein FMDV RdRp tai t6 hop véi trong lugng
phan tir dugc du doan khoang 52,7 kDa thé hién trong cd 3 diéu kién khao sét, trong d6 diéu kién nhiét do

16°C khong phu hop cho sy biéu hién protein nay voi vach luong protein tao ra khong cao sau 16 gio
nudi u. Nhiét d6 37°C cing cho thdy su biéu hién ham lugng protein dang ké sau 16 gi0, tuy nhién, két

qué biéu hién protein t6t nhat duoc quan sat thay tai nhiét d6 28°C va thoi gian can thiét cho sy biéu hién
protein 1a 16 gio. Do do, nhiét d¢ 28°C va thoi gian 16 gio dugc chon cho viée biéu hién protein FMDV
RdRp tai t6 hop.

© 2020 Trudng Pai hoc Cong nghiép Thanh phd H5 Chi Minh



TINH SACH VA XAC PINH BPAC PIEM SINH HOA CUA RNA POLYMERASE PHU THUQC 69
RNA (RdRp) TU VIRUS GAY BENH TAY-CHAN-MIENG (FMDV)

A 16°C =C 3FeC
M Ok 2k 4h Sh 16k M Ok 2h 4h Gh 16k M Oh In &h Gh 16k
=y =t
TokDa__ from
A kD— || — | | -52,7 kD2
e -
-
[
POV
B M 1 234 56 7 B 3 c M Rdia
=
T0RDN_ 75kiin—] —
G3a0— 52,7 kDa LELUT I e
. i
RO 5
—
—
-

Hinh 2: Két qua tinh sach enzyme FMDV RNA dependent RNA polymerase (FMDV RdRp). (A) Anh hudng cta
nhiét d§ va thoi gian cam ung 1én su biéu hién protein. (B) Phan tich trén SDS-PAGE 12% ctia enzyme FMDV
RdRp sau khi tinh sach béng sdc ky ai luc Nickel * 1-91a cac phén doan thu dugc trong qua trinh séc ky ai luc

Nickel”". (C) Két qua dién di trén SDS-PAGE 12% ciia FMDV RdRp sau khi tiép tuc tinh sach véi sic ky loc gel. M

la thang chuan protein.

Protein FMDV RdRp t4i t6 hop dugc biéu hién trong diéu kién thich hop, tinh sach bang séc ky 4i luc va
sic ky loc gel. San phém thu nhén dugc s& cho phén tich trén SDS-PAGE 12% (hinh 2B va 2C). Sau qua
trinh tinh sach bing séc ky 4i luc, mirc d6 nhiém tap rat thip (lane 2-5 cia hinh 2B), tuy nhién khi kiém
tra 6 ham luong cao, sy nhiém tap protein the hién r6 rét voi su hién dién cua nhiéu protein khong mong
mudn, do do, protein can duoc tinh sach tiép theo dé thu nhan protein tot nhat. K¥ thuat sic ky loc gel
duoc st dung dé tinh sach protein va két qua phan tich trén gel SDS-PAGE cho thay sy hién dién cua cac
vach ngoai mong doi la khong dang ké. Do tinh sach trong san pham protein FMDV RdRp téi t6 hop dat
trén 98% sau khi dugc kiém tra bang phan mém gel analyzer. D9 tinh sach cua protein s€ anh huong dén
cac phan tng clia enzyme va sy nhiém tap chat c6 thé gy ra cac phan Ung khéng mong mudn cua
enzyme. Do do, véi d¢ tinh sach trén 98%, FMDV RdRp tai to hop dugc sir dung trong cac nghién ciru vé
dac tinh cua enzyme nay.

3.2. Kiém tra hoat tinh téng hop RNA ciia FMDV RdRp tii td hop

FMDV RdRp tai t6 hop duoc kiém tra hoat tinh tong hop RNA trong phan tmg c6 chtra mach khuén la
poly(rA) (~600 nt) da dugc bét cdp voi moi DNA oligo(dT) (18 nt) v&i sy hién dién cua [a->*P] UTP (0,4
nCi/nmol). Hoat tinh tong hgp RNA ciia FMDV RdRp tai t6 hop dugc quan sat thong qua san phdm tao
thanh sau qué trinh dién di trén gel polyacrylamide khong bién tinh 15% (PAGE) c6 chira tin hi¢u phong
xa cta [a-"P] UTP. Tuy nhién, dé dam bao FMDV RdRp tai t6 hop khong bi tap nhiém boi cac enzyme
phan hity khac, kha ning phan giai UTP ciing dugc kiém tra va quan sat két qua thong qua phuong phap
sic ky ban mong (TCL) nhu duoc trinh bay phia trén. Phan mg dugc thuc hién trong cic khoang thoi
gian khac nhau (0 — 120 phut). Két qua quan sat trén TCL cho thdy FMDV RdRp tai t6 hop khong c6 kha
nang phan hiy UTP (hinh 3A), véi san pham quan sat dugc khong cé sy thay ddi so v6i trudc phan ting
(tai thoi gian 0 phat, hinh 3A). Diéu nay khang dinh cac diéu kién phan g b tri cho viéc kiém tra hoat
tinh RNA polymerase v6i mach khuon 1a poly(rA) (=600 nt) s& khong bi anh hudng béi cac yéu t6 khac.
Hon hop phan tmg kiém tra hoat tinh RNA polymerase cia FMDV RdRp sau thoi gian phan tmg (60
phut) duoc phan tich trén gel PAGE 15% va cho thay ¢ sy hién dién cua san pham RNA nhu mong doi
trong diéu kién phan tng c6 chita enzyme va mach khuon tuong tmg, san pham RNA khéng duoc quan
st thay trong cac phan g khong chira enzyme hozc khong chira mach khuén (hinh 3B). Két qua nay da
thé hién hoat tinh tong hop RNA phu thuéc RNA ctia FMDV RdRp tai to hop. Nhu vay, FMDV RdRp tai
t6 hop thu dugc thich hgp dé nghién ctru cho cac dic tinh vé kha ning xtic tic clia enzyme ndy trong cac
thi nghiém tiép theo.

© 2020 Trudng Pai hoc Cong nghiép Thanh phé H5 Chi Minh



70 TINH SACH VA XAC DINH PAC BIEMA SINH HOA CUA RNA POLYMERASE PHU THUQC
RNA (RdRp) TU VIRUS GAY BENH TAY-CHAN-MIENG (FMDV)

A B
Time © 10 20 30 40 50 60 75 @0 105 120 FMOV RdRp - . +
hii — Pach khuba
(phit) i . f
pr— L
e & ok . products

ALLLTTITL

Hinh 3: Hoat tinh RNA polymerase cua FMDV RdRp tai t5 hop. (A) Kiém tra hoat tinh phan giai UTP cua
FMDYV RdRp bang sac ky ban mong TCL (thin chromatography layer). (B) Két qua kiém tra hoat tinh RNA
polymerase cia FMDV RdRp phan tich trén gel polyacrylamide khong bién tinh 15% (PAGE).

3.3. Xac dinh hoat tinh RNA polymerase ciia FMDV RdRp tai to hop

Dong hoc phan tng cua FMDV RdRp tai t6 hop dugc kiém tra theo phuwong phap so mau quang phd.
Diéu kién phan tng voi cac ndng d6 enzyme khic nhau (0,0,1,05,1,2,3,5, 10 uM FMDV RdRp) dugc
kiém tra dé xac nhan ndng d6 enzyme thich hop cho kiém tra dong th cua enzyme. Phan tng dugc thuc
hién trong 60 phat va do lugng P; tao thanh sau phan mg theo so d6 thé hién trong hinh 1. Két qua cho
thdy san pham tong hgp RNA tao thanh ting dan theo sy gia ting nong d6 enzyme RdRp trong phan img.
Két qua phén tich trén gel PAGE ciing cho thdy san pham RNA duoc tao thanh khi c6 sy hién dién cua
enzyme va san pham tao thanh 13 rét khi nong d6 enzyme tham gia phan tng trén 2uM (Hinh 4A). Phan
tich voi phén mém Prism, ndng d¢ 2,5 uM RdRp cho két qua dat 50% hoat tinh téng hop RNA t6i da. Do
do, nong d6 2,5 uM cua enzyme RdRp dugc sir dyung cho cdc thi nghiém tiép theo dé khao sat anh hudng
ctia ndng do6 co chit mach khudn RNA va thoi gian 1én hoat tinh cua enzyme.

Mach khuén RNA poly(rA) da duoc bét cip v6i moi DNA oligo (dT) (18 nt) dugc str dung dé kiém tra
hoat tinh ciia enzyme, ham luong moi DNA oligo(dT) (18 nt) dugc kiém tra 6 cac ndng d6 khac nhau trén
0,1 uM (20 pg/ml) nhu duoc trinh bay ¢ trén. Két qua cho thay hoat tinh tong hop RNA dat cao nhat khi
ham lugng moi bat cip voi mach khuén & nong do 6 pg/ml (Hinh 4B) va khong quan sat thdy su biéu
hién hoat tinh khi khong c6 su kién dién ctua moi. Diéu nay cho thdy su phu thudc moéi cua enzyme nay
trong qua trinh biéu hién hoat tinh polymerase. Sy gia tang ham lugng moi cho thay sy giam hoat tinh
tong hop RNA, nguyén nhan la do sy tu bit cip cua moi voi mach khuén va han ché khong gian ctia phan
g tong hop RNA. Do d96, diéu kién nong d6 moi 6 pg/ml (twong tng 1,2 uM) dugce str dung dé bat cap
v61 20 pg/ml (0,1 pM) RNA poly(rA) dé tao thanh co chat mach khuoén RNA cho céc phan mg tong hop
RNA tiép theo.

Hoat tinh RNA polymerase duoc kiém tra trong cic phan img ¢ co chat mach khuon RNA da dugc bat
cip v6i moi véi cac nong d khac nhau. Phan tmg dugc xac dinh sau 60 phut va san pham RNA tong h(yp
dugc quan sat sau qua trinh dién di trén gel khong bién tinh (PAGE) (Hinh 4C). Phén tich véi phan mém
Prism, két qua cho thay hoat tinh tong hgp RNA cao nhét khi mach khuén RNA dat trén 20 pg/ml (twong
g voi 0,1 pM). Nong d6 RNA mach khudn nay dugce str dung cho cac nghién ciru vé su tong hop RNA
ctia enzyme FMDV RdRp. Kha ning téng hgp UTP 1én mach khuoén RNA duoge xéc dinh trong cic phan
g c6 chira cac ndng do co chit UTP khac nhau. Phan tich v6i phan mém Prism, theo phuong trinh
Meachelis Menten, van tdc phan tmg dat cuc dai khi giai phong dugc 84 pmol/mL.gi¢ phosphate (P;)
tuong ung voi Vinay tong hop UTP 14 42 pmol/mL.gio do sy tong hgp 1 UTP s& giai phong ra 1 PPi va s&
tuong ung VO’I 2 gbc phosphate (Hinh 4D). Gid tri ki va ke cling duoc xac dinh twong tmg v6i 13,6 pM
va 0,28 min™. Ngoai cic gi tri thé hién cho kha nang két nbi va xic tac ctia enzyme, ty 1é chuyén doi co
chat ciing duoc quan tdm trong xac dinh dong hoc ciia enzyme, time-course cia FMDV RdRp ciing da
duoc xac dinh trong cac khoang thoi gian khac nhau (0, 10, 20, 30, 45, 60, 75, 90 phut), san phrflm RNA
tao thanh duoc quan sat trén gel PAGE va ham luong P; dugc xac dinh bang phuong phap so mau (hinh
4E). Phan tich voi phr;”ln mém Prism, héng sb tc do phan ung k., dugc xac dinh 1a 0,022 min™, két qua
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thu dugc tuong tw nhu két qua ctia hang s6 tbe do phan ing da duoc xac dinh trong nghién ctru cia Hanh
Thi Dieu Nguyen va cong su, 2013 [18].
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Hinh 4: Hoat tinh RNA polymerase cua FMDV RdRp tai to hop. (A) Anh huéng ciia ndng do ‘enzyme 1én phan ung

RNA polymerase. (B) Anh huéng ciia ndng d6 primer 1én sy tong hop RNA cua enzyme tai t& hop. (C) Anh huong

cua nong d6 co chét mach khuén RNA 1én phan umg. (D) Anh huéng cia thoi gian phan tmg 16n qua trinh téng hop

RNA. Két qua phén tich san phdm phan tng bang phuong phap dién di trén gel polyacrylamide khong bién tinh 15%
(PAGE) va quan sat sau nhudém v6i SYBR Gold (céc hinh anh bén trong do thi)

3.4. Anh hwéng ciia cac chét tre ché 1én hoat tinh tong hop RNA polymerase ciia FMDV RdRp tai
to hop

Hoat tinh RNA polymerase cia FMDV RdRp ciing dugc kiém tra trong sy hién dién ciia chat wrc ché cho
hoat tinh cua enzyme. DMUT (3'-Deoxy-5-Methyluridine-5'-Triphosphate) c6 céu trac twong ddng véi
UTP va la chit trc ché canh tranh véi UTP khi tham gia vao sy tong hop RNA cua FMDV RdRp, su gin
DMUT vao mach RNA s& tc ché viée téng hop mach tiép theo do thiéu nhom -OH tai dau 3' cho viéc
tong hop tiép theo [10]. Hoat tinh RNA polymerase giam déan theo sy ting dan cua chit wrc ché canh tranh
DMUT va hoat tinh con 51,2% khi n6ng do DMUT la 100 pM va con 42,8% khi néng do DMUT tang 1én
200 pM (Hinh 5A). Phan tich v6i phan mém Prism véi cac ndng d6 DMUT trong phan tng khac nhau,
két qua cho thiy nong d6 DMUT dé tic ché 50% hoat tinh RNA polymerase cia FMDV 1a 26,79 pM
(Hinh 5B). Két qua nay ciing tuong ty nhu nghién ctru trude day véi ndng do tc ché 50% la 37,3 uM
[18].
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Hinh 5: Anh huéng cia cac chét ﬁc‘ché DMUT 1én hoat tinh téng hgp RNA polymerase ciia RdRp trong
cac diéu kién nong do khac nhau (A) va gia tri ICs, (B)

4. KET LUAN
Virus gdy bénh tay chan miéng véi nhi¢u ki€u gen khac nhau, giy bénh trén nhiéu doi tugng dong vat
khac nhau, déc biét 1a trén dong vat mong guoc, lam anh hudng nghiém trong dén kinh teé cua nganh chan
nuoi. Hién nay, cac vaccine da hiéu cho viéc phong ngtra van chua dugc chirng nhén va muc tiéu dé kiém
soat virus nay la enzyme c6 vai tro quan trong trong sy nhan 1én cia virus RNA polymerase phu thudc
RNA - RdRp. Viéc nghién curu cac dic tinh sinh hoa ctia RdRp s& gop phan hiéu rd hon hoat dong cua
enzyme ndy trong chu trinh sdng cua virus ciing nhu hd trg viée sang loc cac loai thude tiém nang cho
viéc phong ngira va diéu tri bénh. Dé x4c dinh cac dic tinh sinh hoa cua RdRp, protein RdRp tai t6 hop
cia FMDV di duoc biéu hién va tinh sach véi két qua tinh sach hon 98%. Hoat tinh enzyme trong cac
dicu kién nong d6 moi khac nhau cho thay hoat tinh tong hop RNA phu thudc moéi cua enzyme va cac gia
tri vé dong hoc ctia enzyme cling dugc xac nhan. Cac gia tri Vyx, km, keats Kobs Cla enzyme cling dugc tinh
toan. Cac gia tri ICs, ciia chat trc ché canh tranh DMUT ciing dugc xac dinh. Két qua dat duoc tao co so
cho viéc sang lgc cac loai thudc tiém nang trong tuong lai.
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