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Nghién citu ché tao miu chuan RNA bén véi nucleases
dung trong dinh lwgng virit viem gan C
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Tom tit:

Chimg dwong (hay miu chuén) la thanh phan khong thé thiéu trong cac xét nghlem sinh hoc phan tir tng dung
trong dinh hrong axit nucleic muc ti¢u. Miu chuin thwong dugce sir dung pho bién nhit 1a plasmid DNA, cDNA hay
RNA trén véi dic tinh kém bén va dé bi phan hiy béi cac enzyme phén cit axit nucleic ton tai trong moi trudng, vi
vAly c6 thé anh hwéng t6i d chinh xac ciia két qua dinh lweng. Trong nghién ciru niy, nhom tac gia thiét ké va tao
miu chuin ¢ ban chét 13 mdt vang trinh tw RNA ciia virit viém gan C (HCV) dwgc dong géi trong protein vé ciia
thuce khuén thé MS2 bing cong nghé thiét ké armored RNA. Vung trinh ty khong ma héa 5°UTR ciia HCV dwge
khuéch dai va tao dong vao plasmid BH20. Armored RNA HCV (AR-HCYV) dugc caAm trng biéu hién trong té bao E.
coli BL21 (DE3) béng b6 sung chit cam ung IPTG. AR-HCV dwgc thu nhan béng siéu ly tam ty trong sucrose, tinh
sach bang cot sic ky loc gel Superdex 75 va dugce xdc dinh nong do, danh gia sy hinh thanh ciu tric déng géi virut
bang quan sat dudi kinh hién vi dién tir truyen qua (TEM). Két qua danh gia d¢ bén khi xir ly véi dong thoi 2 enzyme
DNase va RNase cho thiy AR-HCV c¢6 kha ning khang cic nucleases. Ngoal ra, AR-HCV duy tri dugc tinh 6n dinh
6 cac diéu kién va thoi gian bao quan khac nhau. Khic phuc dwge han ché cia cac loai chit chuén khac, AR-HCV
¢6 thé bd sung truc tiép vao miu, giap kiém soat va dam bao dd chinh xic ciia toan b quy trinh dinh lwgng HCV.

Tir khéa: armored RNA, HCV, khang nucleases, thuc khuén thé MS2.
Chi 56 phén loai: 3.5

lam mau chuan dé xac dinh tai luong virGt ¢é trong mau
xét nghiém. Viéc st dung cac DNA va RNA tran c6 nhuoc
diém 1a chiing d& bi phan hity trong méi trudng c6 chira cac
enzyme phan huy nuclease (bao gom DNase va RNase), din
dén sai 1éch trong két qua dinh luong [4]. Ngoai ra, viée st
dung mau chuén 1a cDNA, RNA hay plasmid trong cic bo

Dat van dé

Viém gan C 1a mot bénh lay nhiém giy ra bdi virtit viém
gan C (HCV - hepatitis C virus). Theo T chtre Y té thé gioi
(WHO) niam 2015, trén toan thé gidi c6 khoang 71 tridu
ngudi nhiém HCV man tinh, x4p xi 399.000 ngudi tir vong
do viém gan C, chu yéu do xo gan va ung thu té bao gan [1].

O Viét Nam, ty 1é nhiém viém gan C vao khoang 1-2,9%
dan sé [2]. Hién nay, chua c6 vaccine phong ngua HCV
hi¢u qua nén chan doan chinh xac va diéu trj 1a phuong
phap duy nhat gitip loai bo HCV va ngan ngua su lay truyén
HCV trong cong dong [3]. Trong diéu tri bénh viém gan C,
luong HCV trong mau 1a mot yéu t quan trong can duoc
xac dinh dé dua ra phac d6 diéu tri, thoi gian diéu tri va tién
luong dap Gng thudc diéu tri. Phuong phap chu yéu dé dinh
luong HCV trong mau hi¢n nay la real-time polymerase
chain reaction (real-time PCR), hay con goi la quantitative
PCR (qPCR).

Phuong phép real-time PCR st dung DNA hoic RNA
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kit thurong mai thuong khong kiém soat duge do chinh xac
clia toan bd quy trinh do bé qua hiéu suit ciia budc tach
chiét RNA, hiéu suat phién ma, dan dén két qua dinh luong
c6 thé sai 1éch so véi thuc té. Cong ngh¢ armored RNA
(hay armored DNA) ra doi gitp khic phuc nhuoc diém nay.
Armored RNA 14 mot thé gidng virat bao gdm trinh ty RNA
clia tic nhan can dinh luong dwoc dong goi trong protein vo
ctia thyc khuan thé (bacteriophage). Chinh vi thé armored
RNA c6 thé khang lai su phan hiy béi nuclease ¢6 trong moi
truong, gitp dam bao do chinh xac ciia xét nghiém [5]. Trong
nghién ctru nay, ching toi thuc hién tao mau chuén HCV
dung trong dinh lugng HCV bang cong nghé armored RNA.
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Abstract:

Positive control (or standard) is an indispensable
ingredient in molecular biology assays widely used for
the quantification of nucleic acid. The commonly used
standards are plasmid DNA, cDNA, or naked RNA,
which are unstable and easily degraded by nucleases
in the surrounding environment; this might affect the
accuracy of quantitative results. In this study, the authors
designed and created a positive control for the hepatitis
C virus (HCV) quantification based on armored RNA
technology. The 5°UTR non-encoding sequence of HCV
was cloned into the BH20 plasmid. Armored RNA HCV
(AR-HCYV) was induced for expression in the E. coli BL.21
(DE3) by the addition of an IPTG inducer. AR-HCV was
collected by sucrose density gradient ultracentrifugation
followed by gel filtration chromatography using
Superdex 75 column. Created AR-HCV was determined
the concentration and examined the formation of pseudo
viral particles by transmission electron microscopy
(TEM). Stability assessment of AR-HCV to DNase and
RNase treatment simultaneously has demonstrated its
ability to resist these nucleases. Moreover, AR-HCV
is stable over time and storage conditions. Strikingly,
AR-HCV can be directly added to the specimen,
allowing better and more accurate control of the whole
quantitative procedure of HCV.

Keywords: armored RNA, HCV, MS2 phage, nuclease
resistance.
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Doi tugny va phuong phap
Thiét ké moéi va méu do TagMan dic hi¢u cho HCV

Trinh ty by gen HCV cua 24 chung dai dién cho cac
genotype, subtype khac nhau (bang 2) dugc tham khdo va
tai vé tir co so dit lieu HCV (https:/hev.lanl.gov/content/
index) va Trung tdm Thong tin Céng nghé sinh hoc Qubc
gia Hoa Ky (NCBI - https://www.ncbi.nlm.nih.gov/). Vung
trinh ty nucleotide bao ton gitra cac genotype duoc lya
chon biang phan mém BLAST. Trén ving trinh ty bao ton
(ving 5°UTR), mdi va mau do TagMan dic hiéu cho HCV
duogc thiét ké bang phin mém Primer-BLAST. Cip moi
dung cho dinh lugng AR-HCV (mdi HCV-F va HCV-R) ¢
kha nang khuéch dai doan trinh tu ¢6 kich thuée 237-240
bp, tuy theo genotype. Cap mdi dé thiét ké AR-HCV (mdi
5’UTRHindIII-F va 5’UTRHindIII-R) ¢6 trinh ty tuwong
ty nhu mdi HCV-F va HCV-R, ¢6 gin thém trinh tu cia
enzyme cat gigi han HindIII va 3 nucleotide phia trudc &
dau 5° trén mdi mdi, tao san phém khuéch dai c¢6 chiéu dai
255 bp. Cac doan oligonucleotide da thiét ké duoc kiém
tra cac dic tinh ky thuat bang phin mém AmplifX dé dam
bao hoat dong t6t cho khuéch dai trinh tu muc tiéu. Cudi
cung, cac oligonucleotide nay duoc kiém tra tinh dic hiéu
Iy thuyét béng phan mém Primer-BLAST dé dam bao chung
chi bét cip dac hidu vao by gen HCV trén viing gen di thiét
ké. Cac mdi va miu do da thiét ké dugc dat tong hop boi
Cong ty IDT. Trinh ty mdi va mau do thiét ké dwoc trinh
bay trong bang 1.

Bang 1. Trinh ty mdi va miu do thiét ké ding trong nghién ciru.

Mbi/MAu do Trinh tu (5-3%)
HCV-F CACGCAGAAAGCGYCTAGCCATG
HCV-R CCCTATCAGGCAGTACCACAAGGC

5’UTRHindIII-F TTTAAGCTTCACGCAGAAAGCGYCTAGCCATG

5’UTRHindIII-R GCAAAGCTTCCCTATCAGGCAGTACCACAAGGC

FAM 5’-TAGCCGAGTAGYGTTGGGTCGCGAAAGGC
HCV probe
-3’ TAMRA

Khuéch dai trinh tw muc tiéu, tgo plasmid tdi 16 hop
PAU2-HCV dé tao méu chuin armored RNA-HCV (AR-
HCY)

RNA cta HCV dugc tach chiét tr miu mau cua bénh
nhan duong tinh HCV bang GeneJET Viral DNA/RNA
Purification Kit theo hudng dan cia nha san xuat (Thermo
Fisher Scientific). RNA sau khi tach chiét dugc phién ma
nguoc thanh ¢cDNA bing RevertAid First Strand ¢cDNA
Synthesis Kit (Thermo Fisher Scientific) voi cac bude i lan
luot 5 phut 6 25°C, 60 phit ¢ 42°C va 5 phut ¢ 70°C. Sau do6
cDNA duoc tinh sach bé'mg GeneJET PCR Purification Kit
(Thermo Fisher Scientific). Trinh ty muc ti€u dugc khuéch
dai bang PCR véi cip mdi HCV-F va HCV-R di duoc thiét
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ké v6i chu ky nhiét: 2 phut & 94°C; tiép theo vai 30 chu ky
gdm cac bude: 30 gidy & 94°C, 30 gidy ¢ 61°C, 30 gidy &
72°C; cudi cung 6n dinh phan tmg kéo dai (extention) trong
5 phit ¢ 72°C. San phim PCR dugc kiém tra bang dién
di trén gel agarose (1%) nhuém bang GelRed va dugc tinh
sach biang GeneJET PCR Purification Kit (Thermo Fisher
Scientific) r6i dugc cit bang enzyme HindIII (Thermo
Fisher Scientific) & 37°C trong 3 gid. San phim PCR sau
khi cét dugce tinh sach bfmg GenelJET PCR Purification Kit
(Thermo Fisher Scientific).

Plasmid BH20 dugc mua tr ngan hang ching vi sinh
vat cua Bi (Belgian Co-ordinated Collections of Micro-
organism - BCCM). Plasmid BH20 chuyén dung cho
thiét ké AR, mang trinh tu gen A md hoa cho protein tap
hop (assembly protein) va protein vé (coat) cua MS2
bacteriophage gitip cho su dong gbi tao cau trac virat gia
(phage-like particles - PLP); va trinh tu promoter T7 kiém
soat su biéu hién cua gen muc tiéu [6]. Plasmid BH20 dugc
cit bang enzyme HindIII & 37°C trong 3 gid, phan Gmg cit
dugc bd sung thém 0,25 U CIAP (calf intestinal alkaline
phosphatase, NEB) nham ngan can su ty ndi lai coa plasmid
bang cach loai bo cic nhom phosphate ¢ dau 5°. Phan tmg
cit plasmid va doan cheén duogc kiém tra béng dién di trén
gel agarose (1%). Plasmid AU2 (la plasmid BH20 sau khi
cit loai bo ving RT-PCR positive control DNA) dugc
tinh sach tir agarose gel bang GeneJET Gel Extraction Kit
(Thermo Fisher Scientific). Poan chén va plasmid AU2 sau
khi cit dwoc nbi véi nhau bang T4 DNA ligase st dung
bd kit Rapid DNA Ligation Kit (Thermo Fisher Scientific),
thuc hién trong 30 phut ¢ nhiét d§ phong (22°C). Plasmid tai
t6 hop (pAU2-HCV) dugc chuyén vao té bao E. coli DH5a
kha nap bang phuong phap hoa bién nap. Té bao E. coli
DH50 mang plasmid tai to hop dugc chon loc trén dia moi
truong LB agar c6 bd sung kanamycin 50 pg/ml va duoc
kiém tra vung trinh ty muc tiéu HCV b?mg phan tng PCR
khuén lac. Plasmid tai to hop sau d6 duogc tach chiét va tinh
sach bang GeneJET Plasmid Miniprep Kit (Thermo Fisher
Scientific) tir dich nuéi ciy khuan lac twong tmg trong moi
truong LB 16ng ¢6 bo sung kanamycin 50 pg/ml.

Bién nap plasmid pAU-HCV vao té bao E. coli BL21
(DE3) va cim irng sw biéu hién AR-HCV

Plasmid tai t& hop pAU2-HCV (sau khi dwoc nhan 1én
s6 luong 16n nho E. coli DH5a) dugc bién nap vao té bao E.
coli BL21 (DE3) kha nap bang phuong phap hoa bién nap.
Té bao vi khuén sau khi bién nap duogc sang loc va kiém
tra sy hién dién cua plasmid va doan cheén cua trinh tu muc
tiéu bang PCR va gidi trinh ty bang phuong phap Sanger
thuc hién trén hé théng thiét bi giai trinh ty tu dong 3500
(Applied Biosystems).
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Té bao vi khuan sau d6 dugc ting sinh va cam ng su
biéu hién dé thu nhan armored RNA HCV (AR-HCV). Té
bao vi khuin dugc nudi cdy trong méi trudng LB 16ng co
chura kanamycin 50 pg/ml & 37°C qua dém. 2 ml dich nu6i
cdy duoc cho vao 200 ml LB 16ng chita kanamycin 50 pg/
ml r6i duge nudi cdy & 37°C cho dén khi 0D, dat 0,6-
0,8 thi dem ly tam ¢ 3000 vong/phut trong 10 phut ¢ 4°C.
Sau d6, phan cin té bao duoc tai huyén phu trong 200 ml
LB 16ng ¢ bd sung kanamycin 50 pg/ml va Isopropyl B-D-
1-thiogalactopyranoside (IPTG) dé cam tng sy biéu hién.
Piéu kién cam tng dugc khao sat bao gdm cac ndéng do
IPTG 0,1, 0,5, 1 va 2 mM & cac nhiét do 30 va 37°C. Sau
thoi gian cam tng, dich t& bao dugc dem ly tdim & 3000
vong/phiit trong 10 phut & 4°C. Phan cin dwoc tai huyén
phu trong 20 ml buffer ly giai (50 mM Tris-HCI pH 7,5,
100 mM NaCl, 5 mM DTT, 1 mM PMSF), pha mang té bao
bang song siéu am vai 50% bién do, tong thoi gian 1a 2 phut
30 gidy. Sy biéu hién AR-HCV dugc kiém tra bang dién di
sodium dodecyl sulfate - polyacrylamide gel (SDS-PAGE).

Tinh sach AR-HCV

Dich ly giai té bao dugc ly tim & 13000 vong/phit trong
10 phiit & 4°C va thu lay dich ndi. AR-HCV sau d6 duoc
tinh sach bang siéu ly tam gradient ty trong sucrose 45%
va sucrose 25%. Siéu ly tim duoc tién hanh & toc do 50000
vong/phut trong 5 gi¢ & 4°C. Phan 16p chira AR-HCV sau
siéu ly tam duoc thay d6i dém TES (10 mM Tris, 100 mM
NaCl, 1 mM EDTA) bang Amicon® Ultra-15 Centrifugal
Filter Units (Merck) c6 kich thudc mang loc 1a 30 kDa, ly
tam voi toe 6 4000 vong/phit & 4°C v6i 3 1an thé tich dém
TES so véi thé tich mau. Dich ndm trén mang loc sau do
dugc xtr Iy voi 100 U DNase va 50 U RNase ¢ 37°C trong
2 gio dé loai b6 DNA va RNA tap nhiém. Dich chira AR-
HCV sau d6 duoc chay qua cot sic ky loc gel Hiload 26/600
Superdex 75 prep grade (GE Healthcare) véi dém TES béng
hai 1an thé tich cot theo huéng din cua nha san xuat.

AR-HCV thu nhan sau mdi budc tinh sach dwgc kiém
tra bang SDS-PAGE. Gel sau khi dién di dugc nhudém
v6i Coomassie Brilliant Blue va giai nhudm bang destain
solution (40% methanol, 10% acetic acid, 50% nudc). Su
hién dién cta protein vé (coat protein) cia bacteriophage
trong mau AR-HCV thu nhén sau siéu ly tdm duoc kiém tra
biang phuong phap Western blot st dung bacteriophage MS2
Coat Protein antibody (Kerafast, USA) la khang thé so cép
va Goat anti-Rabbit IgG (H+L) Secondary Antibody, HRP
(Thermo Fisher Scientific) 1a khang thé thir cip. Protein
muc tiéu dugc phat hién brimg co chét Pierce ECL Western
blotting substrate (Thermo Fisher Scientific) va chup hinh
bang thiét bi chup hinh quang hoa ImageQuant LAS 500
(GE Healthcare).
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Sy hinh thanh cau triic dong goéi virat gia cia AR-HCV
sau khi tinh sach dugc x4c dinh bang kinh hién vi dién tir
truyén qua (transmission electron microscopy - TEM) dugc
thuc hién bdi Phong thi nghiém Coéng ngh¢ sinh hoc, Vién
Han Iam Y khoa Moscow (Nga).

Dinh lugng AR-HCV

AR-HCV sau khi tinh sach duoc dinh lugng bang phuong
phap real-time PCR st dung bd kit COBAS® AmpliPrep/
COBAS® TagMan® HCV Quantitative v2.0 (Roches), dugc
thyc hién boi Trung tam Y khoa MEDIC (TP H6 Chi Minh).

Kiém tra tinh khéng véi cic enzyme nuclease ciia AR-
HCYV thieét ke

Tinh 6n dinh cia AR-HCV véi céc enzyme nuclease
duoc xac dinh bé‘mg cach u 1 ml dich chta AR-HCV véi
100 U DNase I (Thermo Fisher Scientific) va 50 U RNase A
(Thermo Fisher Scientific) & 37°C trong 2 gio. Dbi ching 1a
plasmid pAU2-HCV va AR-HCV duogc xtr ly nhiét 6 95°C
trong 5 phut (xir Iy nhiét lam bién tinh protein vo lam 10
RNA tran) [7]. Kha ning khang cic nuclease ciia AR-HCV
dugc kiém tra bang dién di trén gel agarose (1%).

Kiém tra tinh én dinh ciia AR-HCV trong diéu ki¢n
bdo qudin

AR-HCV dugc pha lodng bang dém TES bo sung 0,05
mg/ml bovine serum albumin (BSA) vé nong do 1x10°
copies/ml roi chia nho vao céc tube 1,5 ml, mdi tube chua
1 ml mau. Cac tube chira AR-HCV duogc bao quan & -80°C,
-20°C, 4°C va 25°C. Tinh 6n dinh theo thoi gian duoc xac
dinh bang cach dinh luong AR-HCV bang real-time PCR
v6i cip mdi va probe thiét ké, tai cac mdc thoi gian bao
quan (0, 1, 2, 3 va 6 thang). Ddi chimg 1a plasmid pAU2-
HCV va AR-HCV dugc xu ly nhiét ¢ 95°C trong 5 phut
(RNA tran). Két qua do ndng d6 mau duoc phan tich va xu
1y bang chuong trinh Excel.

Keét qua va ban luan

Danh gia in-silico khd ndng phat hién cdc genotype,
subtype HCV khdc nhau ciuia cdp maoi thiet ké

Primer va probe ding cho khuéch dai va phat hién HCV
duoc thiét ké trén vung 5’UTR trén bo gen cia HCV dugc
trinh bay trong bang 1. Phan tich trinh ty by gen HCV da
dugc cong bd cho thiy, ving 5’UTR c6 d6 bao ton cao & cac
genotype HCV khac nhau va d6 1a ly do vung nay thuong
duogc dung trong cac xét nghiém phat hién va dinh lugng
HCV [8]. Két qua kiém tra in-silico PCR st dung phan mém
AmplifX ctia cip mdi thiét ké (HCV-F va HCV-R) cho thay
kha ning khuéch dai vung trinh tu c6 kich thudc 237-240
bp trén ving 5°UTR ciia tit ca cac genotype, subtype khac
nhau cia HCV da dugc cong bd trén co s6 dir lieu HCV
Genome Database (bang 2).
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Bang 2. Kha ning khuéch dai in-silico ving 5°UTR ciia HCV sir dung
cip mdi HCV-F va HCV-R.

Genotype/  Ma trinh tw Kich thude SUTR San ph;‘im PCR
subtype (Accession No.) b{ gen (nucleotides) (nucleotides) (nucleotides)
M62321 9401 341 237
b M67463 9416 341 237
D90208 9413 329 237
N M58335 9416 31 237
D14853 9487 341 27
. AY051292 9441 341 237
D00944 9589 340 27
. AB047639 9678 340 237
D10988 9511 341 237
s AB030907 9654 341 237
2 D50409 9513 340 237
2%k AB031663 9488 341 27
D17763 9456 339 237
. D28917 9454 339 237
3b D49374 9444 339 237
3k D63821 9450 339 27
4a Y11604 9355 279 237
Sa Y13184 9343 279 237
6a Y12083 9340 283 240
6b D84262 9628 342 240
6d D84263 9615 338 27
6g D63822 9461 338 237
6h D84265 9621 338 27
6k D84264 9601 338 237

Thu nhin AR-HCV

Vector biéu hién pAU2-HCV mang day du cac thong tin
can thiét dé san xuat AR-HCV. Trén vector ndy c6 trinh tyr
ma hoa cho protein A hd trg qua trinh dong goi tao AR-HCYV,
trinh ty ma hda cho protein coat lam vo cia AR-HCV va
trinh ty ving 5"UTR-HCV can dong géi. T7 promoter véi lac
operator dugc diéu khién boi chit cam tng 1a IPTG.

Két qua cho théy & nhiét do 30°C, sy biéu hién protein coat
thap khi khong c6 chit cam tng IPTG, sy biéu hién tot nhét &
0,1 mM IPTG va c6 xu hudng giam xudng khi ting nong do
IPTG. O 37°C, ndng d6 IPTG cho sy biéu hién AR-HCV t6t
nhét ciing 14 0,1 mM va giam xudng khi ting ndng d6 IPTG
(hinh 1). Méc du E. coli phat trién tot nhat ¢ 37°C, viéc giam
nhiét d6 cam tmg xudng 30°C €0 thé lam giam cac phan ung
trao di chat khong mong muon cho su tong hop céac protein
khac, do d6 cai thién ning suit tong hop protein muc tiéu.
Bién canh do, giam nhiét 4§ cam ung tor 37°C xuéng 30°C
cling lam giam déng ké su phan hily protein san pham, giam
su két tua cua protein biéu hién vuot mirc dudi dang thé vui
(inclusion bodies) [9]. Nhin chung, trong cac diéu kién khao
sat, didu kién t6t nhat dé thuc hién cam tng sy biéu hién AR-
HCV 13 0,1 mM IPTG ¢ 30°C. Két qua nay c6 sy twong dong
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Hinh 1. Két qua dién di SDS-PAGE khio sat didu kién nhiét do va

ndng d9 IPTG cam tng sy biéu hi¢n AR-HCV cia chiing E. coli

BL21(DE3) sau 16 gio nudi cy trong mdi truomg LB bd sung IPTG.

v6i nghién ctru cua Larentis va cong su (2014) [10] cho thay
didu kién tot nhét dé thyc hién cam ung sy biéu hién protein
bang IPTG trén E. coli BL21 (DE3) 1a 0,1 mM IPTG ¢ 28°C
va nghién ctru ctia Miihlmann va cong sy (2017) [11] cho thay
nong d¢ ITPG tot nhat 1a 0,1 mM & 28 va 30°C.

Tinh sach AR-HCV

Dich ly giai té bao E. coli dwoc siéu ly tam gradient ty
trong sucrose dé thu nhan AR-HCV (hinh 2A). Sy hién dién
ctia AR-HCV trong cac phan 16p dugc xéc dinh bang SDS-
PAGE va Western blot (hinh 2B). Két qua cho thay AR-HCV
tap trung & phan 16p dudi day. Pong thoi, qué trinh siéu ly tam
ciing loai b6t mot phin cac protein tap c6 ty trong thdp hon
vao hai phan 16p trén. Phan l6p dudi dugc loai bd sucrose va
thay d6i dém TES bang Amicon, sau d6 dugc chay qua cot sic
ky loc gel (hinh 2C, 2D). Dé danh gi4 sy dong g01 hinh thanh
cau trac virat gia (phage like particle - PLP), mau AR-HCV
sau khi tinh sach qua sac ky loc gel duge phén tich bang TEM.
Tu anh TEM c6 thé thay cac hat AR-HCV tao ra c6 cau hinh
nhi thap dién, kich thudc 30-50 nm, tuwong ty voi ciu trac cua
thuc khudn thé MS2 (hinh 3).

Coat
(13 kDa)
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Hinh 2. Tinh sach thu nhan AR-HCV. (A) Cac phan 16p trong éng siéu
ly tam ty trong sucrose thu nhan AR-HCV; (B) Pién di SDS-PAGE va
Western blot kiém tra sy hién dién ciia coat protein trong cic phan 16p
sau siéu ly tam; (C) Séc ky dd tinh sach AR-HCV bing cot loc gel Hiload
26/600 Superdex 75 prep grade; (D) Dlen di SDS-PAGE kiém tra cac
phan doan thu duoc tir sic ky loc gel mau AR-HCV.
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Hinh 3. Céu tric AR-HCV nguyén ven sau khi tinh sach dwgc chup
biang TEM.

Dinh lwgng AR-HCV

Néng d0 AR-HCYV sau tinh sach duwoc xac dinh b'fmg
real-time PCR (st dung bd kit COBAS® AmpliPrep/
COBAS® TagMan® HCV Quantitative v2.0 - Roches). B
kit nay st dung cip mdi va probe dé khuéch dai va phat hién
ving 5’UTR ciia HCV, nam trong viing 5’UTR dugc nhan
dong dé thiét ké AR-HCV, vi vdy c6 thé st dung dé dinh
lugng AR-HCV. Két qua dinh lugng cho théy da tao duoc
AR-HCV hiéu qua véi s6 lugng 16n (1,48x10"! copies/ml).

AR-HCV khdng voi cdac nucleases

Tinh khang nuclease (DNase va RNase) cua AR-HCV
sau khi xu Iy vdi cac enzyme nay dugc kiém tra bang dién
di trén gel agarose (1%) (hinh 4).
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Hinh 4. Két qua dién di gel agarose (1%) kiém tra tinh khang ctia
AR-HCYV sau khi xir ly véi 100 U/ml DNase va 50 U/ml RNase ¢ 37°C
trong 2 gio. 1 - AR-HCV; 2 - AR-HCV xtr ly voi nucleases; 3 - plasmid
pAU2-HCV; 4 - plasmid pAU2-HCV xu ly véi nucleases; 5 - AR-HCV
duge xtr ly nhiét (95°C, 5 phut) va xtr ly voi nucleases; M - thang DNA
(code SM0331, Thermo Scientific).

Két qua dién di cho thay chi c6 AR-HCV con 6n dinh sau
khi dwoc xtr 1y dong thoi véi DNase va RNase ¢ nong do
cao, trong khi cac phén tir plasmid DNA va RNA tran (AR-
HCV duogc xu ly nhiét & 95°C trong 5 phut) bi phan huy
hoan toan sau 2 gio xt 1y (hinh 4). Tinh khang lai nuclease
lam cho AR-HCV trg nén on dinh, khong bi phan huy khi
diéu kién bao quan khong dam bao sach nuclease, von c6 &
khip noi trong méi truong xung quanh. Piéu nay dic biét
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quan trong ddi véi cac mau chuan cho dinh lugng can c6
ndng do khong hodc rét it thay doi, lam tang d6 chinh xac va
déang tin cay cho két qua dinh lwong. Do c6 dic tinh bén voi
cac nucleases, AR-HCV ¢6 thé bd sung truc tiép vao mau
mau hodc huyét thanh, gitip kiém soat va ting d6 chinh xac
cua toan bo quy trinh dinh lugng HCV.

AR-HCV én dinh trong diéu kién va thoi gian bdo qudin

Két qua dinh luong miu AR-HCV so sanh véi mau
plasmid (pAU2-HCV) va RNA tran (AR-HCV xir Iy nhiét &
95°C trong 5 phut), dugc bao quan ¢ cac diéu kién nhiét do
khéc nhau theo thoi gian duogc trinh bay trong hinh 5. Sau 6
thang, nong d6 AR-HCV gan nhu khong thay d6i so véi ban
dau & cac diéu kién bao quan -20°C, 4°C va 25°C, dam bao
dugc tinh 6n dinh dé 1am mau chuan ding cho dinh lugng.
Trong khi do véi mﬁu RNA tran, néng do mau giam manh
(tr 10° copies/ml xuong dudi 102 copies/ml) & tit ca cac
diéu kién bao quan. Mau plasmid cling ¢ sy bién dong va
giam nong d9 sau 6 thang & cac diéu kién bao quan.
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Hinh 5. Biéu dd d4nh gia d9 6n dinh ciia AR-HCV theo diéu kién va
thoi gian bio quan.

Keét luan

Nghién ciru di tao thanh cong mau chuan AR-HCV bang
cong nghé armored RNA c¢6 dic tinh bén va khang t6t voi
nuclease. Mau chuén duoc tao ra béng cach chén mdt doan
trinh tu bao ton thudc ving 5’UTR ciia bd gen HCV c¢6 kha
nang phat hién cac genotype, subtype khac nhau cua HCV
vao vector pBH20 tao thanh vector tai t6 hop pAU2-HCV.
AR-HCV duogc san xut bang cach cam tng sy biéu hién
trong té bao E. coli BL21 (DE3) mang vector pAU2-HCV
bang chit cam tng IPTG 0,1 mM & 30°C trong 16 gio. Sau
khi thu nhan va tinh sach bang siéu ly tim ty trong succrose
vasic ky loc gel, AR-HCV duoc dénh gia kha ning dong goi
RNA thanh cdu tric virat gia bing anh TEM va duoc dinh
luong bang real-time PCR v&i ndng do 1,48x10" copies/ml.
AR-HCV duoc chimg minh tinh khang v6i nuclease khi u
v6i 100 U/ml DNase va 50 U/ml RNase trong 2 gio va 6n
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dinh sau 6 thang bao quan ¢ cac diéu kién nhiét do khac
nhau. Mau chuan AR-HCV dugc tao ra tir nghién ctru ¢
kha ning tmg dung trong cac phuong phap sinh hoc phan tir
nhu real-time PCR dé dinh lwong HCV.

Ngoai dac tinh khang nuclease, dam bao dugc tinh
6n dinh cua miu chuin va dam bao do chinh xac cua xét
nghiém, armored RNA/DNA khéng c6 kha ning lay nhiém
[12], dam bao sy an toan, thuan tién trong viéc bao quan va
van chuyén (AR bén & cac diéu kién bao quan khac nhau).
Cong ngh¢ armored RNA/DNA ¢6 nhiéu tiém nang dé phat
trién va Gmg dung trong tao mau chuan, chimg ndi dé dinh
luong chinh x4c cac tac nhan gy bénh khac c6 ban chit di
truyén 1a RNA nhu SARS-CoV-2, HIV ciing nhu DNA nhur
HBY, baculovirus...
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