Nghién ctru khoa hoc céng nghé
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1. PAT VAN PE

Su viéc virus Ebola (Ebola virus - EBOV) gay dich bénh gan day ¢ Tay Phi da
khang dinh tdm quan trong ctia cac cong cu chan doan nhanh, chinh x4c tac nhan
nay ciling nhu nhirng thach thirc trong phat trién cac xét nghiém chan doan tbi wu [2].
EBOV thudc ho Filoviridae (b0 Mononegavirales), genome la RNA s¢i don am
khong phan manh, c6 vo ngoai, l1a mot trong hai tac nhén (ctng v6i virus Marburg)
giy ra cac vu dich sbt xuit huyét nguy hlem trén nguoi va dong vat linh trudng [5].
Hé gen cua cac Filovirus c¢6 kich thuéc gan 19 kb, chira 7 gen duoc sip xép theo thir
tur sau: Gen nucleoprotein (NP) - viral protein 35 (VP) - VP40 (protein nén) -
glycoprotein (GP) - VP30 (protein phién mi sao chép) - VP24 (protein nén) - RNA
polymerase (L - RNA polymerase phu thuoc RNA) [6]. Trong do, glycoprotein
xuyén mang trén bé mit cia virion gitp bam dinh, hoa mang véi mang té bao va
xam nhap vao trong té bao chi, ¢6 vai tro chinh trong tinh doc cua virus [7]. EBOV
bao gdm 5 loai déu c6 kha ning gay bénh gdm: Zaire Ebola virus (ZEBOV), Sudan
Ebola virus (SEBOV), Bundibugyo Ebola virus (BEBOV) (déu xuét phat tir Chau
Phi), Cote d’Ivoire Ebola virus (CIEBOV hay Tai Forest, TEBOV) - 1a 4 loai gay
bénh & nguoi, loai thir 5 1a Reston Ebola virus (REBOV) tur Philipine gy bénh & céc
loai linh truéng. Mac du hién nay chua c6 béng ching vé REBOV gy bénh & ngudi
nhung trong qua trinh tién hoa, co thé xuat hién nhiéu dot bién dé tr& thanh ching
nguy hiém. Do do cong tac du phong san sang chan doan xac dinh chinh xé4c 5 loai
EBOV trén la can thiét.

Céc xét nghiém phan tir phat hién RNA 13 c6 gid tri trong chan doan EBOV,
trong d6 k¥ thuat RT-PCR phat trién boi Trung tdm Kiém soat va Phong ngira dich
bénh Hoa Ky (Centers for Disease Control and Prevent, USA - CDC) dugc danh gia
lan dau tién trén mau huyét thanh dugc thu thap tir nhitng bénh nhan cép tinh trong
vu dich ¢ Kikwit 1995. K§¥ thuat realtime RT-PCR cho phép rit ngan thoi gian chan
doan EBOV da dugc phat trién va thir nghiém trén miu huyét thanh bénh nhan tir
nam 2000 [5]. Nhing vu diém ndi bat 1a thuc hién nhanh va trén nhiéu loai mau bénh
pham khéc nhau ciing nhu d& dang phét trién cho phu hop véi su bién d6i nhanh
chong vat liéu di truyén cta virus (cac bién ching virus) [4]. Trong qué trinh chan
doan, viéc co thé bat hoat virus bang hoa chit truée khi tach chiét RNA cho phép
thuc hién cac budc tiép theo nhu véi cac tac nhan truyén nhidm thong thuong khac
ma khong doi hoi diéu kién phong thi nghiém an toan sinh hoc cap 4 (Biosafety level
4, BSL-4) nhu phuong phap nudi cay hay chan doan huyét thanh [2, 9] Pé dap Gng
yéu cau vé an ninh qudc phong, phong chng dich bénh, viéc phat trién kit chan doan
phan tu de phat hién nhanh, chinh xac cac loai EBOV trén co so' cac mau chuan
duong la can thlet Tuy nhién, 5 loai EBOV déu rat - nguy hiém va khong c6 san mau
chudn, viéc tiép can theo hudng cac mau plasmid téng hop di duoc khuyén cdo trén
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thé giéi. Huéng nghién ctru nay cho phép chu dong vé ngudén mau chuan ching
duong - co so trong thiét ké, danh gia k¥ thuét ciing nhu khic phuc duge nhing doi
hoi khét khe vé an toan sinh hoc khi thao tac tryc tiép v6i mau bénh pham [3]. Do do,
nhém nghién ctru da thyc hién cong trinh nay dé thiét 1ap quy trinh tong hop in vitro
cac mau chuan duong RNA cua 5 loai EBOV giy bénh trén co sé cac mau plasmid
tong hop, ing dung cho thiét ké va danh gia k¥ thuat RT-PCR xac dinh EBOV.

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

Té bao va vector: Té bao kha bién E. coli DH50-T1 (one shot max efficiency
DH5a-T1)[end Al rec Al hsd R17 sup E44 gyp A96 thi-1 relAIA lac U169 (¢80
lacZM15)] cua hang Invitrogen dugc st dung dé nhan dong cac plasmid tong hop. 05
plasmid tai t6 hop chira trinh ty chén 13 gen nucleoprotein (NP) va mét phan ving
3°’UTR cua 5 loai EBOV la ZEBOV, SEBOV, BEBOV, TEBOV va REBOV tuong
ung 1a pIDTBlue-ZE (4257 bp chua trinh tu chén 1306 bp), pIDTBIlue-SE (3841 bp
chua trinh ty chén 890 bp), pIDTBlue-BE (3841 bp chua trinh ty cheén 890 bp),
pIDTBIlue-TE (3847 bp chtra trinh tu chén 896 bp) va pIDTBlue-RE (3867 bp chtra
trinh tu chén 916 bp), dugc nhom nghién ciru thiét ké va dit tong hop tir hing Integrated
DNA Technologies (IDT- M¥). So d6 plasmid thiét ké duoc minh hoa & hinh 1.

|—DNA sequence 1o be smhesizel T1NH tu chén 1306 bp
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M13 Forward (-20) "“*-b
ME3 Forward [-40) =
Lacla

T3 Promoter
// M13 Reverse (-27)
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M13 Reverse (-48)
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DNA sequence to be synthesized
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Sequence surrounding the insertion site:

M13 Forward -41 T7 Promoter
~GCCAGGGTT TTCCCAGTCA CGACG AATACG ACTCACTATA »OGOGCGAATT

SAC TTTAA T 3GCGA
M13 Reverse -48

Hinh 1. Ciu trtc plasmid pIDTBlue-ZE chta trinh ty NP va 3°UTR ciia ZEBOV
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Cdp moi trong phén irng one-step RT-PCR: Thiét ké cho xéac dinh ca 5 loai
EBOYV da dugc nhém nghién ctru cong bo [1].

Bang 1. Trinh ty moi sir dung trong nghién ciru

Kich thwdc san

Tén moi Trinh tu (5°-3%) phé‘im (bp)

Ebo-pan-Fwd GTGTGCGARTAACTAYGAGGAAG

830

Ebo-pan-Rev3 GGCATGGCAGCMARTGTTCTC

Nghién ctru duogc thiét ké theo phuong phap thuc nghiém mé ta va phan tich
trong phong thi nghiém st dung céac k¥ thuat sinh hoc phan tir, v6i cac thiét bi thude
Phong Vi sinh va cac mam bénh sinh hoc, Trung tam Nghién cttuY Dugc hoc Quan
su, Hoc vién Quan vy.

2.2. Phuong phap nghién ctru
2.2.1. Nghién ciru tao dong gen

Céc plasmid dit tong hop duoc bién nap vao té bao kha bién E. coli DH5a
bang phuong phap sbc nhiét (42°C trong 45 gidy). Cac plasmid tao dong thanh cong
dugc tién hanh kiém tra bang cic enzyme cat giéi han nhu Bglll, Xmnl, Aval,
EcoRlI, thanh phan, diéu kién phan (mg thyc hién theo huéng din ctia nha san xuat
(Thermo Scientific) va giai trinh tu, so sanh véi cac trinh tu tham chiéu cia EBOV
trén thé gidi sir dung chuong trinh Blast.

2.2.2. Tong hop RNA in vitro

Niam dong plasmid duoc tinh sach theo quy trinh cta nha san xuat. Nong do
cac mau plasmid dugc do bang hé thong NanoDrop 1000. Plasmid duoc cit mo
vong & mot vi tri duy nhat, sir dung enzyme cit gi¢i han Pcil. Dau phién ma cta san
phém dich Ia trinh ty chirc nang phién ma T7, dau con lai tu do 1a trinh tu nhan biét
clia enzyme cit gidi han Peil. San pham plasmid mach thing duoc tinh sach, du
nong d6 dugc st dung 1am nguyén lidu cho qua trinh tong hop RNA in vitro bang
TranscriptAid T7 High Yield Transcription Kit. Thanh phan ctia phan tng phién ma
gom: 5X TranscriptAid Reaction Buffer; 10 mM dNTPs mix; ~ 0,8+1 pg DNA
plasmid; 2 pl TranscriptAid Enzyme Mix; DEPC-treated water vira du thé tich 20 pl,
1 hdn hop phan tng & diéu kién 37°C trong 2 gid. Loai mau DNA plasmid thira bang
cach b6 sung 2 pl DNasel, sau d6 u tiép trong 15 phut ¢ 37°C. Cac miu san pham
RNA téng hop in vitro dugc tinh sach, dién di kiém tra trén gel agarose 1% co chura
thudc nhudém Redsafe (Introbio) trong dém TBE 0,5%, hiéu dién thé 75V/60 phut,
chup anh va luu két qua trén may UVP (Eppendorf). Toan bo trang thiét bi, do tiéu
hao, hoa chét sir dung phai dam bao khong c6 RNAse.
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2.2.3. Ddnh gid sdn phdam RNA in vitro bing ky thugt one-step RT-PCR

San pham tong hop RNA in vitro dugc kiém tra, do ndng do, do tinh sach, danh
gia bang k¥ thuat one-step RT-PCR x4c dinh ca 5 loai EBOV. Thanh phan phan tng
one-step RT-PCR: 1X Buffer; 1 pIRT enzyme; 0,4 mM dNTPs; 0,5 uM Ebo-pan-
Fwd/Rev3; 5 pl RNA; H,0 vira du thé tich 25 pl (QIAGEN One-step RT-PCR kit).
Chu trinh nhiét: (50°C x 30 phut) (95°C x 15 phut) (94°C x 30 gidy; 50°C x 30 gidy;
72°C x 45 gidy) x 35 chu ky; 72°C x 10 phut; duy tri & 25°C, dién di kiém tra san
phém trén gel agarose 1,2%, nhudm ethidium bromide. Cac thi nghi¢m déu duogc
tién hanh dong thoi phan tmg ¢6 RT enzyme (RT(+)) va khong c6 RT enzyme (RT(-))
dé kiém tra do tinh sach ctia san pham RNA t6ng hop. Pdng thoi RNA tong hop in
vitro dugc danh gia d6 6n dinh hang thang ¢ diéu kién bao quan -80°C.

3. KET QUA VA BAN LUAN
3.1. Nghién ciru tao dong gen

EBOV la mam bénh nguy hiém duge CDC xép vao nhém A céc tac nhan cé
nguy co khung bd sinh hoc. Tuy nhién, hién nay chwa c6 truong hop 1am sang nhiém
EBOV dugc bdo cédo tai Viét Nam, do do6 chua c6 chung EBOV dé thiét lap ching
duong cho xét nghiém chan doan phan tir. Vi vay, dé chu dong ngudn nguyén licu
phuc vu cho nghién ctru, dong thdi bao dam an toan sinh hoc, nhom tac gia da lwa
chon cach tiép can nghién ctru Ia Iwa chon ving gen NP va mét phan ving 3°UTR ¢6
tinh bao ton cao cuia ZEBOV ching tham chiéu Makona-J0107 (ma s6: KP759768)
tir vi tri nucleotidel- nucleotide1306 cua trinh tu RNA don (+), thiét ké trong vector
tao dong thich hop, dam bao chira trinh ty khéi ddu phién ma T7 promoter. Plasmid
nay dugc dat tong hop co tén pIDTBlue-ZE, cung cap dudi dang dong kho véi khbi
lwong 4 pg. Tuong tu cho plasmid thiét ké tong hop cua 4 loai EBOV con lai, dong
thoi, do c6 su khac biét dang ké vé mat di truyén gitta 5 loai EBOV dan dén cac
trinh ty cheén tuong trng cling c6 su khac bi¢t (muc 2.1).

M Z1 72 I3

B1 B2 B3 M

2.2 kb—»
1.6 kb—>

-—2.5 kb
+—18kb

a) b)

Hinh 2. Kiém tra san pham cit cua plasmid tai to hop chtra gen NP va mot phan
vung 3’'UTR cua ZEBOV va BEBOV
a) Z1-Z3: San pham cit bang enzyme 2161 han Bg/II va Xmnl trén cac dong khuan lac d¢anh
s0 1-3 cua ZEBOV; b) B1-B3: San pham cit bang enzyme gi6i han EcoRI va Xmnl trén cac
dong khuén lac danh sb 1-3 cia BEBOV; M: Thang chuan DNA 1kb (Thermo Scientific).
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DPé chu dong vé ngudn nguyén liéu, miu plasmid cung cap duoc tao dong
trong té bao E. coli. Mau plasmid thu dugc tir qua trinh tao dong déu duoc tinh sach
va kiém tra bang enzyme cét gidi han. Két qua, 5 miu plasmid twong tmg cho 5 loai
EBOV déu dugc tao dong thanh cong, cho san phém c6 kich thudc dung nhu thiét
ké (hinh 2). Pong thoi, két qua giai trinh tu nucleotide 5 dong plasmid tai t6 hop da
khang dinh chinh xéac két qua tao dong thanh cong (dir liéu khong trinh bay).

3.2. Tong hop RNA in vitro

Sau khi cét béng enzyme gidi han tao DNA mach théng, dau phi€én ma cua san
pham dich 1a trinh ty chirc ning phién ma promoter T7 RNA Polymerase, cch trinh
tu dich mdt khoang t6i wu, dau con lai 1a vi tri cit enzyme gidi han. San phélm RNA
in vitro cia ca 5 loai EBOV gy bénh dat nong d6 900+1400 ng/pl (trong duong
10'2 copies/pl), d6 tinh sach A260/280 tir 1,8+2,1. So sanh v6i san phdm téng hop
RNA trong nghién ctru ciia Pang Z. khi thuc hién phién ma RNA truc tiép gen NP
clia cac virus gay sot xuat huyét thu dugc RNA ndng do tir 200+1185 ng/pl, ndng do
cac mau RNA tong hop in vitro trong cong trinh ndy cao hon [8]. Diéu nay co thé
dugc 1y giai boi qua trinh phién ma thong qua tao dong da tao ngudn nguyén liéu
chat lwong cho phién ma téng hop in vitro (hinh 3).

— M Z-RNA BC(+) R-RNAT-RNA M 5-RNAB-RNA

a) b)

Hinh 3. Kiém tra san pham tong hop RNA ciia 5 loai EBOV
M: RiboRuler RNA Ladder (Thermo Scientific); PC(+): Mau chimg duong;
Z-RNA, R-RNA, T-RNA, S-RNA, B-RNA. San pham RNA in vitro ciia
ZEBOV, REBOV, TEBOV, SEBOV va BEBOV

Két qua dién di cia mau ZEBOV cho thiy, san pham RNA tong hop in vitro
¢6 chidu dai khoang 1,8 kb (1y thuyét 1a 1806 bases), 4 loai con lai c6 chiéu dai
khoang 1,4 kb dang theo 1y thuyét, con miu ddi chimg duong c6 kich thudc 2,2 kb.
Nhu vay, budc dau qua trinh tong hop RNA in vitro cia EBOV di thanh cong.

3.3. Panh gia san pham RNA in vitro bang k¥ thuit one-step RT-PCR

San pham RNA méi duoc tong hop duoc pha lodng trong nude khir ion da xur
ly diethylpyrocarbonate (DEPC), khong c6 nuclease thanh cac dung dich ching
duong RNA c6 nong do xac dinh, dugc danh gia bang RT-PCR ¢6 budc RT (RT
(+)) va khong co6 bude RT (RT(-)).
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Két qua cho thiy mau chung duong RNA tong hop in vitro cia EBOV pha
lodng c6 ndng d6 1a 10° copies/ul khi duge kiém tra bang k§ thuat RT-PCR déu cho
bing dic hiéu 830 bp, trong khi d6 cac mau ching i4m khong cho bing dich. Cac
mau khi thue hién phan tng RT-PCR khong b sung enzyme RT déu khong cho san
pham (hinh 4). Pong thoi, cac mau RNA téng hop in vitro ¢6 d6 6n dinh trén 12
thang khi bao quan ¢ diéu klen -80°C (dix liéu khong trinh bay). Nhu Vay, ching
duong RNA ciia EBOV da tong hop thanh cong phuc vu cho cac budc thiét 1ap quy
trinh ché tao kit chin doan EBOV.

M BC(-) RT{+) RT(-) BC{+}M

1000 bp

500 bp

Hinh 4. Panh gia RNA in vitro ZEBOV bang k¥ thuét one-step RT-PCR
M. Marker 100 bp (Thermo Scientific); DC(-): Mau chtng 4m; DC(+): Mau chimg duong;
RT-PCR c6 enzyme RT, RT-PCR khong c6 enzyme RT

Hién nay, c6 nhiéu lya chon loai chimg dwong st dung trong thiét ké k¥ thuat
xét nghiém dua trén acid nucleic. Tuy nhién, viéc st dung plasmid - loai duoc su
dung phd bién nhat, nhu mot chimg duong cho RT-PCR va realtime RT-PCR 1a
khong téi uu vi DNA khéng thé kiém soat chat luong cta bude phién ma nguge va
mdt ban sao RNA khong tuong g voi mot ban sao DNA do qué trinh phién ma
nguoc phu thudc vao nhiéu yéu té nhu enzyme, hiéu suit cua phan tmg phién ma
[10]. Mot sé tac gia st dung chimg duong RNA quy tir hiéu gia PFU (Plaque
forming unit) cling chua phu hop vi PFU chi str dung c6 nhitng virus c6 hoat tinh tao
vét tan (Plaque). Ngoai ra, trén thuc t& con co thé co nhitng phan tir khong c6 tinh
gy nhiém va hiéu gia RNA thudng cao hon it nhat 1000 1an so véi PFU nén khong
thé kiém soat duoc hién twong am tinh gia ¢ nhing mau c6 mot lugng khudn mau
thp [5, 10]. Chinh vi vay, tong hop in vitro RNA cia EBOV khic phuc duoc nhiing
han ché cua viéc sir dung RNA tach chiét truc tiép tir bénh phim hay ching virus,
nhu khong phai tiép xtac thudng xuyén v6i bénh pham, ching duong dinh lugng
dugc, hidu gia cao co thé tao ra dugc luong 150 pg RNA tir I pg mau trong khoang
thoi gian 2 gid. Mt khac, véi plasmid tong hop cho phép chu dong thiét ké cac trinh
tu nucleotide theo dinh hudng nghién ctru ma khong phai phu thudc vao mot trinh tu
nhat dinh tr mot chung virus trén mau 1am sang. Pong thoi, vat liéu RNA tong hop
in vitro da dugc ching minh c6 do 6n dinh, dong nhat, tinh khiét, khong bi nhiém
RNA/DNA tir vat chii va tir nhitng tac nhan khic (nhu dong nhidm virus hay vi
khuén) nén tranh dugc hi¢n tugng canh tranh gitra cac tac nhan.
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4. KET LUAN
D3 thiét 1ap thanh cong quy trinh tong hop RNA in vitro cua 5 loai EBOV giy

bénh 1a ZEBOV, SEBOV, BEBOV, TEBOV, REBOV tir cic mau plasmid tong hop
v6i hiéu suét cao gdm cac budc: (1) Tao dong mau plasmid tong hop trong té bao E.
coli; (2) Téng hop RNA in vitro sit dung TranscriptAid T7 High Yield Transcription
Kit; (3) Panh gia san pham RNA in vitro bang dién di trén gel agarose 1% va k¥
thuat one step RT-PCR.
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SUMMARY

DEVELOPMENT OF A NOVEL ASSAY FOR IN VITRO SYNTHESIS OF
THE RNA FRAGMENTS SPECIFYING 5 EBOLA VIRUS SPECIES

An in vitro transcribed RNA protocol of 5 pathogenic Ebola virus species
ZEBOV, SEBOV, BEBOV, TEBOV, REBOV using synthesized plasmids was
established with high efficient and following steps: (1) Cloning synthesized
plasmids containing NP sequence and 3'UTR region of EBOV in E. coli; (2) 20 ul
volume in vitro RNA transcription reaction: 5X TranscriptAid Reaction Buffer; 10
mM dNTPs mix; 0.8 - 1 ug plasmid DNA; 2 ul TranscriptAid Enzyme Mix and
DEPC-treated water, 37 °C /2 hours, 2 ul DNase I, 37 °C /15 minutes by
TranscriptAid T7 High Yield Transcription Kit. (3) Evaluation of in vitro
transcribed RNA by electrophoresis and one-step RT-PCR assay. The in vitro
transcribed RNA of 5 Ebola virus species with 900-1400 ng/ul concentration and
from 1.8-2.1 A260/A280 ratio.

Tw khoa: 5 species, Ebola virus, RNA in vitro, synthesized plasmid.
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