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Linh vuc k§ thuit dwoc dé cap

Giai phéap hitu ich thudc linh vuc cong nghé sinh hoc tng dung, cu thé 1a dé cap
dén kit realtime RT-PCR da mbi chira ching noi plasmit tai té hop (internal control -

IC) dé chén doan nhanh virut Ebola Zaire bang k§ thuit realtime PCR.
Tinh trang ky thuit cia gidi phap hiru ich

Dich bénh do virut Ebola bung phat & TAy Phi nam 2013 d4 khién 27.871 ca lay
nhi®m va c6 11.281 ca tir vong. Trong 5 loai gdy bénh bao gdm virut Ebola Zaire, virut
Ebola Sudan, virut Ebola Bundibugy, virut Ebola Reston va virut Ebola Cote d’Ivoire,
thi virut Ebola Zaire 13 loai nguy hiém nhét béi 1a nguyén nhan gy dich chu yéu va c6
ty 1€ to vong cao nhét, tir 57-90% & nguoi. Do d6, viéc chin doan nhanh, chinh xéc
virut Ebola Zaire gy dich 12 mot yéu td gitip ngan chin dich higu qua. Dién bién phirc
tap cua dich bénh da khing dinh tAm quan trong ctia cc cdng cu chin doan nhanh,
chinh x4c tac nhan nay ciing nhu nhitng thach thirc trong phét trién cac xét nghiém

chan doan toi uu.

Trén thyc té, viéc phan l4p cac virut nguy hiém nhu virut Ebola cn trang bi
phong thi nghiém an toan sinh hoc cap 4. Tuy nhién, phong thi nghiém an toan sinh
hoc cép 4 chi c6 & mot sb it cac nude phat trién nhu Hoa Ky, Canada, Phap, Anh, Dtrc,
Nam Phi, Thuy Dién, Nga, Nhat va gin day la Trung Qudc. Trong khi d6 véi khuyén
c4o cua Trung tam Kiém soat va Phong ngira dich bénh Hoa Ky thi chting ta hoan toan
¢6 thé xir Iy miu bénh pham nghi nhiém virut Ebola dé phuc vu cho chin doan sinh

hoc phén tir nhu k§ thudt realtime PCR & phong thi nghi€ém an toan sinh hoc cp 2.

D3 ¢6 mot sb kit chdn doan duoc phat trién va cip chung chi IVD (in vitro
diagnostics) dé xét nghiém virut Ebola & ngudi, vi du kit RT - PCR dé chén doan virut
Ebola do Vién nghién ctru cac bénh truyén nhiém ciia B6 Qudc phong Hoa Ky nghién
ctru va phat trién. Tai chau Au, cong ty Altona Diagnostics & Hamburg, Dirc cling phat
trién kit realtime RT- PCR cho phat hién virut Ebola, tuy nhién kit nay chi dugc
khuyén cdo st dung cho nghién ctu. Gén day nhét, Cuc Quan ly Thuc phém va Duoc

phdm Hoa Ky vira chip thuan cho kit dugc phat trién boi cong ty BioMérieux cta
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Phép chén doan virut Ebola (Wang G. et al., 2015, The evaluation of 7 commercial
real-time PCR kits for Zaire ebolavirus using virus-like particle-encapsulated EBOV
RNA, Diagnostic Microbiology and Infectious Disease, Vol. 83, No. 4, p. 355- 358;
Cherpillod P. et al., 2016, Ebola virus disease diagnosis by real-time RT-PCR: A
comparative study of 11 different procedures, Journal of clinical virology: the official
publication of the Pan American Society for Clinical Virology, Vol. 77, p. 9-14). Tuy
nhién, cac kit nay doi hoi di kém véi trang thiét bj chuyén biét véi chi phi rit cao.

Do d6, dé khic phuc tinh trang thiéu phong thi nghi€ém an toan sinh hoc ca"lp 4,
vi€c nghién ctru ché tao kit realtime RT-PCR dé phat hién nhanh va chinh xé4c virut
Ebola Zaire 12 vd cing quan trong, gitp chan doan nhanh, chin doan sém céc ca
nhiém bénh v&i chi phi thdp, c6 kha ning phat trién va thuc hién ngay ca trong céc
phong thi nghiém an toan sinh hoc cép 2 @& co cac bién phap phong dich va khdng ché
dich lan réng.

Ban chét k§ thuit ciia giai phap hitu ich

Giai phap hitu ich nhim giai quyét cac vin dé néu trén, cu thé giai phép hiru ich
@ xudt kit realtime RT-PCR da mdi @& chan doan nhanh virut Ebola Zaire, trong d6
kit nay bao gdm:

a) cac doan mdi, mau do co trinh ty néu trong SEQ ID No. 1, SEQ ID No. 2 va
SEQ ID No. 3, SEQ ID No. 4, SEQ ID No. 5 va SEQ ID No. 6 dé khuéch dai twong
g céac doan gen dich 13 gen NP déc trung clia virut Ebola Zaire va gen rep cua chimg
noi;

b) thanh phén dé thuc hién phan tmg realtime RT-PCR bao gbém dung dich dém,

cac dNTP, enzym phién ma ngugc, enzym ADN polymeraza va MgCly; va
¢) chirng ndi c6 trinh ty néu trong SEQ ID NO.8.

Chirng ndi 12 plasmit tai t6 hop chira doan gen rep cua virut MS2 - 1a virut c6 hé
gen ARN mach don thudc ho Leviviridare gay nhiém cho vi khudn E. coli, nhung
khong giy bénh cho ngudi va dong vat. Bang cach d6, gen dich NP cua virut Ebola
Zaire duoc khuéch dai déng thoi trong phan tng realtime RT-PCR da mdi nhd cip
mdi ¢6 trinh tu néu trong SEQ ID No. 1 va SEQ ID No. 2, va mau do c6 trinh ty néu

trong SEQ ID No. 3 tao san pham c6 kich thu6e 103 bp va ¢6 trinh tw néu trong SEQ
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ID No. 7. Gen dich chiing ndi dugc khuéch dai dong thoi trong phan tng realtime RT-
PCR da mdi nho cip mdi c6 trinh tw néu trong SEQ ID No. 4 va SEQ ID No. 5, va
méu do c6 trinh tw néu trong SEQ ID No. 6 tao san pham c6 kich thuéc 64 bp va c6

trinh ty néu trong SEQ ID No. 8.
M6 ta vén tit cac hinh vé

Hinh 1 14 anh tin hiéu huynh quang khuéch dai ciia san pham realtime RT-PCR
da mdi. Trong d6 S1 1a mau bénh phdm dwong tinh véi virut Ebola Zaire; S2 1a mau
bénh phdm am tinh v&i virut Ebola Zaire; DPC(+) va DC(-) 1a d6i chung duong va dbi

chtng 4m; IC 12 mAu chimng noi.
MO ta chi tiét giai phap hiru ich
Sau ddy, giai phap hitu ich duge mo ta chi tiét véi cac phuong an thuc hién cu

thé, tuy nhién, cic phuong an nay chi nhim muc dich mo ta chi tiét giai phap hitu ich

chir khéng nham muc dich han ché pham vi yéu ciu bao ho ctia giai phap hiru ich.

Gen NP (nucleoprotein) 1a gen dédc trung cua virut Ebola Zaire ma hoéa cho
protein nucleoprotein, quyét dinh dén yéu t& doc luc, thudng duge sir dung trong chin
doan virut Ebola Zaire. Gen nay c6 chiéu dai 2971 bazo va c6 sd truy cip trén ngin

hang gen 1a NC_002549.1.

Gen rep (RNA replicase beta chain) 1a gen déc trung trén hé gen virut MS2 gay
nhiém vi khuén, ma hoa cho enzym sao chép dua trén ARN, dady 1a mot trong bén
protein cta virut MS2. Gen nay co chidu dai 1638 bazo va c6 sb truy cap trén ngin
hang gen 1a NC_001417.

Giai phép hiru ich dé& xuét kit realtime RT-PCR da mdi dé chan do4n nhanh virut

Ebola Zaire, trong do kit nay bao gbm:

a) cac doan mdi, mau do co trinh tu néu trong SEQ ID No. 1, SEQ ID No. 2 va
SEQ ID No. 3, SEQ ID No. 4, SEQ ID No. 5 va SEQ ID No. 6 dé khuéch dai tuong

tng c4c gen dich 1a gen NP cua virut Ebola Zaire va gen rep ciia ching noi;

b) thanh phin @ thuc hién phén ung RT-PCR bao gém dung dich dém, cac
dNTP, enzym phién ma ngugc, enzym ADN polymeraza va MgCl,; va

¢) chitng ndi ¢6 trinh ty néu trong SEQ ID NO. 8.
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Céc cap mdi va cac miu do twong tng dung dé khuéch dai cac gen dich NP va
rep, dugc thiét ké dua trén trinh tu ciia cac gen dich nay da duoc cong b trén ngan
hang gen v&i cdc ma s twong tng 14 NP GeneID: NC _002549.1, rep GenelD:
NC _001417.

C6 nhiéu phuong phap thiét ké cap mdi va miu do va co thé tim dugc trong cac
tai liéu chuyén nganh. Theo giai phép, cac tac gid da luya chon nhitng vung cé do bao
thi cao nhit trong cac gen néu trén dé thiét ké mdi va miu do. Piém khac biét cua
giai phap 1a tao ra cac doan moi cling véi cac mau do thich hop, dic hiéu cho phan
trng realtime RT-PCR da mdi @& c6 thé phat hién chinh x4c virut Ebola Zaire v6i do
nhay cao va khong khuéch dai chéo véi 4 loai virut Ebola con lai (Hinh 1). Hai cip
mdi ndy cing véi cac miu do twong tmg phai khong dugc bit cip chéo 1in nhau
cling nhu dam bdo khong canh tranh, rc ché 14n nhau. Theo giai phap hitu ich, cic
tac gia da lua chon thiét ké mau do Tagman cho kit realtime RT-PCR dé xac dinh
virut Ebola Zaire. MAu do Taqman c6 vu diém 1a d& thiét ké, c6 thé sir dung trong
phan ng realtime PCR da mdi, phi hop véi nhiéu hé théng may realtime PCR khac

nhau.

M3u do Tagman gém ba phin chinh‘gcx)m mdt trinh tu nucleotit bd sung véi gen
dich dic trung, mot d4u phat mau huynh quang (reporter) va mot ddu e ché mau
huynh quang (quencher). MAu do Tagman thudng c6 chidu dai tir 22-26 nucleotit, c¢6
thé 1én dén 30 nucleotit, dam béo c6 thé lua chon duoc mot nhiét o6 nong chay t6i wu
ma khong lam ting khoang cach gitta chét phat quang va chét tc ché. Do d6, & trang
thai binh thudng tin hi¢u huynh quang do dau phat huynh quang phat ra s& bi hép thu
b6i diu e ché huynh quang va mdy khong thu dugce tin hiéu huynh quang. Vi tri Iy
tudng ctia mau do 1a chi cach mdi xubi hodic mdi ngurge tir 1-5 nucleotit, nhung khong
dugc chdng 1én cac mdi. Nhiét d6 noéng chay clia miu do t6t nhét 12 cao hon nhiét do
nong chay cua cac mdi tir 6-8°C. Néu nhiét d6 néng chay ctia miu do qué thap thi &
nhiét 6 gin mdi ty 16 mAu do gin véi trinh tw dich thép lam giam hiéu quéa cta phan
rng realtime PCR. Nhiét d6 gan mdi trong phan tng realtime nén duoc thiét 14p khong
thép hon 5°C so véi nhiét d nong chay ciia mdi ¢6 nhiét do néng chéy thap hon. S6
lugng GC trong mau do khoang 35-65% va tranh Guanine & d4u 5° dé ngin chin sy

phat tin hi¢u huynh quang dau 5°.
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Theo do6, cac tac gia dd tao ra cac cip mdi c6 chibu dai tir 16 - 22 bp va ty 1&
phén trim cua nucleotit G va C khé tuong déng v6i nhau dé dam bao nhiét d6 bt cip
clia cac cip mdi nay véi gen dich cling twong duong nhau, nhim khuéch dai cung lac
nhiéu gen dich trong cing mot didu kién vé nhiét d§ va cac thanh phin cta phan ung
realtime PCR da moi. Cu thé, cac tac gia da thiét ké dugce cip moi va mau do ¢é trinh
tu néu trong SEQ ID No. 1, SEQ ID No. 2 va SEQ ID No. 3 dé khuéch dai doan ADN
c6 chidu dai 103 bp cia gen dich NP, cip mdi va mau do c6 trinh tu néu trong SEQ ID
No. 4, SEQ ID No. 5 va SEQ ID No. 6 d¢ khuéch dai doan ADN c¢6 chidu dai 64 bp
cua gen dich rep chitng noi c6 trinh ty néu trong SEQ ID No. 8. Hai mau do dugc thiét
ké theo chién lugc gin dau 5’ phét mau huynh quang khac nhau 1a FAM va CY5 do
dugc hép thu & cac bude song khac nhau 1a 530 nm va 670 nm, ddm béo dé dang phan
biét tin hi€u huynh quang cua céc gen dich khac nhau ciing nhu khong bi anh huéng
14n nhau. C4c doan mdi va doan do nay dugc téng hop nhén tao bang céc phuong phap

da biét trong linh vuc k§ thuat nay.

Kit realtime RT-PCR da mdi theo giai phap hitu ich dé cap c6 sir dung chirng ndi
(v6i ndng d6 t6i wu dugc bd sung trong giai doan tach chiét ARN) nham kiém soat
chit lugng ctia qua trinh chin doan va xac dinh dugc két quéa chan doan 14 4m tinh that
hay 4m tinh gia. Cu thé, néu cac héa chit va thao tac ky thuét cia nguoi thuc hién
trong qua trinh tach chiét ARN va thuc hién phan ung realtime RT-PCR dam bao thi
két qua realtime RT-PCR da mdi véi chimg ndi ludn xuit hién tinh hiéu khuéch dai
cla it nhét 1 trong 2 trinh tu dich ho#dc chung ndi, thong thuong s& Xuét hién ca 2.
Trong truong hop ndng do trinh ty dich qua 16n trong phan g realtime RT-PCR c¢6
thé 1am cho khong xut hién tin hiéu khuéch dai ciia ching noi. Tuy nhién tin hidu
khuéch dai ctia chimg ndi phai luén dwong tinh trong tit ca cac truong hop ndng do
ctia trinh tu dich thip hodc am tinh. Trong truong hop két qua realtime RT-PCR 4m
tinh d6i ca ching nodi va trinh tu dich, thi két qua phan tmg realtime RT-PCR 14 v
hidu do c6 16i va can thyc hién lai phan tng realtime RT-PCR nay. Day 13 vu diém ndi
bat ctia chirng ndi theo kit cua giai phap hitu ich. Theo giai phap hitu ich, plasmit chira
trinh tw khuéch dai dic hiéu gen rep cia MS2 do Khoa Sinh hoc Phan tit - Bénh vién
Trung wvong Quén ddi 108 cung cap. Viéc st dung ching ndi trong kit khic phuc duge

nhuge diém cua viée chi bd sung mau vao giai doan chay realtime RT-PCR.
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Ngoai cac doan mdi, doan do néu trén, kit realtime RT-PCR theo giai phap hitu
ich con bao gdm cac hoa chét dé thuc hién phan tng realtime RT-PCR, cu thé bao
gbém dung dich dém, cac NTP, cac cip mdi, miu do, enzym phién ma nguoc, enzym
ADN polymeraza, MgCl,. C4c thanh phin nay 14 cic hoa chit thong dung cia phan
ting realtime RT-PCR, va ngudi c6 hiéu biét trung binh hoan toan c6 thé tao ra cac

dung dich nay theo céc ti liéu chung da biét trong linh vuc k§ thuét nay.

Viéc két hop hai cip mdi cing méu do twong tng theo giai phap hitu ich dé
khuéch dai ddng thoi hai gen dich 13 gen NP dic trung cua virut Ebola Zaire va mot
gen dich rep ctia chimg ndi trong mot ng nghiém cho két qua do nhay cao dat ngudng
phat hién 1414 FFU/ml bénh phém voi d§ dic hiéu 100% (dugc danh gia tai Vién Y
hoc nhiét d6i Berhard Nocht, Cong hoa Lién bang Dirc) 1a wu diém vuot trdi cua kit
theo giai phap hitu ich. V& ban chét, dé chén doan virut Ebola Zaire bing kit realtime
RT-PCR phai thyc hién hai phan ting, phan Gng thi nhat 13 chuyén vét chét di truyén
ARN cua virut Ebola Zaire thanh cac ADN soi d6i nhd mgt phan rng phién ma ngugc
dé6 1a phan Ung realtime RT-PCR (nh¢ enzym RT). Phan tng thit hai 1a realtime PCR
trén mAu khuén 1 cdc ADN soi doi vira tong hop tir phan tng thir nhit. Hai phan tmg
nay c6 thé thuc hién riéng 1¢ (phan wng hai budc) hodc thuc hién ddng thoi trong cing

mot dng phan tmg (phan tmg mot budc).

Vi du thwe hién gidi phap hiru ich
Vi du 1. Téi wu phén ieng realtime RT-PCR

bé thiét 1ap diéu kién tbi wu, tranh dugc su 14y nhiém, céc thir nghiém nham thiét
1ap phan ung realtime RT-PCR da mdi mdt budc da duge tién hanh. Cac tac gia da lan
luot thir cac thanh phén trong phan tng realtime RT-PCR da mdi véi ndng do khac
nhau bao gém dung dich dém, néng do MgCl,, néng d6 mdi, néng dd mau do, néng do
cac loai enzym. Déi véi chu trinh nhiét ciing 14n luogt thir voi cac didu kién bién tinh,
ga‘m mdi, kéo dai cac chudi khac nhau dya trén dic diém, thanh phén mdi, kich thuédc
doan gen dich cin khuéch dai trén co s& chu trinh chuén ctia phan tng realtime RT-
PCR. Trong mdi diéu kién khao sat, thong sb6 duogc Iya chon 14 gia tri ma cho két qua
chu ky xuét hién tin hiéu huynh quang thip nh4t. Thanh phan phan tng thir nghiém

cua kit cho mdi phan tng nhu trén Bang 1.
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Bang 1: Thanh phan cta phan tng realtime RT-PCR da mdi cho mdi phan ing

STT Thanh phan Nong do Thé tich (pl)
1 | Mbi ¢6 trinh ty SEQ ID No. 1 0,6 uM 1,2
2 | Mbi ¢6 trinh ty SEQ ID No. 2 0,6 uM 1,2
3 | MAu do c6 trinh ty SEQ ID No. 3 0,1 uM 0,2
4 | Mdi c6 trinh ty SEQ ID No. 4 0,3 uM 0,6
5 | Mbi ¢6 trinh tr SEQ ID No. 5 0,3 uM 0,6
6 | Méu do c6 trinh ty SEQ ID No. 6 0,05 uM 0,1
7 | Dung dich dém 1X 12,5
8 | Cac ANTP 0,25 mM 2,5
9 | Enzym ADN polymeraza 2,5U 0,5
10 | Enzym phién ma ngugc 0,5U 0,2
11 | MgCl, 0,4 mM 0,4
12 | ARN ching ni (SEQ ID NO.8) 1-10 ng/pl 5
Téng thé tich 25ul

Céc sang loc véi phan ting realtime RT-PCR da mdi cho ca hai gen dich NP va

rep ching ndi IC dugc duge toi wu véi cac trinh ty modi va mau do. Két qua thir

nghiém t6i wru trong 500 thir nghiém, xac dinh dwgc ngudng phat hién dat 1414

FFU/ml bénh phém. Piéu kién phan tmg dugc thuc hién nhu néu trong Bang 2.

Bang 2. Chu trinh nhiét ctia phan ung realtime RT-PCR da moi

Budce Phan tng Nhiét do (°C)  Thoi gian Chu ki

1 ‘Téng hop ADN sgi d6i 50 30 phut 1

2 Bién tinh ban dau 95 15 phut 1

3 Bién tinh 94 15 gidy 45

4 Gan mbi 60 1 phit Thu nhan tin hieuj
5 Két thiic phan ting 40 o

Tién hanh so sanh v6i ngudng phat hién ciia mot sb kit realtime RT-PCR chén

doan virut Ebola Zaire nhu bd kit EZ1 realtime RT-PCR ciia B Qubc phong My két

hop v6i Trung tdm Phong chéng va Kiém soat dich bénh Hoa Ky trién khai thir

nghiém tai hién truong & Tay Phi trong chén doan va kiém soat dich nim 2014 c6
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ngudng phat hién 1a 7500 PFU/ml. Trong khi d6, bd kit Lightmix Ebola Zaire rRT-
PCR cuia hang TIB-MOLBIOL (Ptic) duge Cuc Quan Iy Thyc phidm va Duge phim
Hoa Ky va Té chirc Y t& Thé gi6i chép thuin c6 ngudng phat hién 1a 4781 PFU/ml
[Sealy T. K. et al., 2016, Laboratory Response to Ebola - West Africa and United
States, The Morbidity and Mortality Weekly Report Supplements, Vol. 65, No. 3, p.
44-49]. Theo d6 cho thiy kit theo giai phap hitu ich c6 ngudng phat hién dat 1414
FFU/ml va c6 dd nhay cao so véi cac kit di chimg. Kit theo giai phéap hitu ich chira
hai cip moi cing hai mau do twong Gng ding dé khuéch dai ddng thoi hai gen dich 1a
gen NP cua virut Ebola Zaire va rep clia ching ndi dé xac minh két qua chén doén,

tranh hién tugng am tinh gia.
Vi du 2. Ung dung chin dodn virut Ebola Zaire

Pé thir nghiém chin doan virut Ebola Zaire bang kit realtime RT-PCR da mdi
theo giai phdp hitu ich, céc thanh phan nhu néu trong Bang 1 dwoc st dung cho mdi
phan tmg c¢6 bd sung ARN khuon duogc chiét tir mau bénh phdm can chin doan. MAu
ARN khuén duge chudn bj bang bat ky kit tach chiét ARN virut thwong mai dugc bd
sung vao dng eppendorf d chira sn cac thanh phan cia kit realtime RT-PCR da mdi

v6i ndng d6 va thé tich nhu duge thé hién trong Bang 1.

Tiép d6 day kin nip 6ng eppendorf, ly tdm nhanh trong 5 gidy rdi chuyén ngay
cac dng ndy vao may realtime PCR va bit diu chuong trinh chay v&i chu trinh nhiét
nhu dugc thé hién trong Bang 2 néu trén.

- Poc va phan tich két qua:

Doc két qua & bude séng 530 (kénh mau FAM) cho gen dich NP ciia virut Ebola
Zaire va budce song 670 (kénh mau CYS5) cho gen dich rep chiing ndi IC.

Truong hop 1: ¢6 tin hiéu huynh quang ctia miu & kénh mau FAM (dudng cong
khuéch dai) & chu ky Ct < 38 va c6 tin hiéu huynh quang ctia chting noi IC & kénh mau
CY5 (duong cong khuéch dai) & chu ky Ct 30-35. MAu nay dugc xéac dinh 1a duong
tinh véi virut Ebola Zaire.

Trudmg hop 2: khong cé tin hiéu huynh quang ctia miu & kénh mau FAM (dudng
cong khuéch dai) va c6 tin hiéu huynh quang cua ching ndi IC & kénh mau CY5
(dwong cong khuéch dai) & chu ky Ct 30-35. Mau nay duoc xé4c dinh 1a duéi gi6i han
phat hién hodc am tinh.
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Truong hop 3: khong c6 tin hiéu huynh quang ctia mau & kénh mau FAM (duong
cong khuéch dai) va khong c6 tin hiéu huynh quang cta ching ndi IC & kénh mau
CY5 (duong cong khuéch dai) & chu ky Ct 30-35. MAu nay khong di co s& dé két
luéin, khong c6 tin hi¢u huynh quang cua ching ndi IC chimg t héa chit bi héng hodc

qua trinh thao tac c6 sai s6t va can thuc hién lai xét nghiém.

Truong hop 4: ¢6 tin hiéu huynh quang ctia mau & kénh mau FAM (dudng cong
khuéch dai) & chu ky Ct tir 38 -45 va ¢6 tin hiéu huynh quang cta chirng noi IC & kénh
mau CY5 (duong cong khuéch dai) & chu ky Ct 30-35. Cin tién hanh chay lai, néu két

qua chu ky Ct van tir 38 -45, mAu dugc xac dinh 13 4m tinh.
Két qua

- ARN ctia 2 mAu bénh phdm nghi nhiém virut Ebola Zaire (S1 va S2) duoc tach
chiét theo quy trinh ctia nha san xuét (High Pure Viral Nucleic Acid Kit - Roche) sau
khi bd sung 10pl miu chimg ndi (ndng do IC 1a 10° ban sao/ ul) cing miu bénh phim.
Sau d6 cdc mau axit nucleic nay ciing dbi chimg dwong (ARN virut Ebola Zaire) va
d6i chimg 4m (ARN virut Dengue - ciing 13 virut gdy sbt xudt huyét nhung khéac véi
virut Ebola Zaire) dugc bd sung vao cac bng eppendorf chita hdn hop phan tng
realtime RT-PCR da mdi véi thé tich va néng d6 dugc thé hién trong Bang 1 néu trén,

tiép d6 tién hanh realtime RT-PCR nhu néu trén.

Két qua biéu db khuéch dai ctia phan Ung realtime RT-PCR da mdi dugc thé hién

trén Hinh 1.

O duong chay S1 ciia miu bénh phdm s6 1, c6 tin hiéu huynh quang ciia mu &
kénh mau FAM & chu ky Ct = 21, DC(+) ¢6 tin hi€éu huynh quang ¢ chu ky Ct = 26,
DC(-) khdng c6 tin hi¢u huynh quang va c¢6 tin hi€u huynh quang ctia chirng noi IC &
kénh mau CY5 (dudng cong khuéch dai) & chu ky Ct 30-35. MAu nay dwoc xac dinh 1a

duong tinh v6i virut Ebola Zaire.

O duong chay S2 cia miu bénh phdm sb 2, khong c6 tin hiéu huynh quang cua
méiu & kénh mau FAM (dudng cong khuéch dai), PC (+) ¢6 tin hiéu huynh quang &
chu ky Ct =26, DC(-) khong c¢6 tin hi€éu huynh quang va c6 tin hi¢u huynh quang cua
chirmg ndi IC & kénh mau CY5 (duong cong khuéch dai) & chu ky Ct 30-35. MAu nay

duoc xac dinh 1a dudi gidi han phat hién hodc am tinh.
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Hiéu qua dat dwgc ciia gidi phap hiru ich

Kit realtime RT-PCR da mdi theo gi4i phap hitu ich chira hai cip mdi cing hai
méiu do twong mg dung dé khuéch dai ddng thoi hai gen dich 14 NP cia virut Ebola
Zaire va gen rep chiig ndi chi trong mot éng phan ung, do d6 khic phuc dwoc hién
tugng duong tinh gid do nhi€ém chéo so véi viéc phai thuc hién hai phan tng riéng ré
va rit ngan thoi gian chdn doan bénh.

Kit realtime RT-PCR da mdi c¢6 chua ching ndi cho hiéu qua chin doéan chinh
xac voi d0 nhay cao, dat gidi han phat hién 1414 FFU/ml bénh phém, gidm tdi da céc
tredong hop bo sét chdn doan, ddng thoi, ching ndi IC dugce khuéeh dai ddng thoi trong

phan ng realtime RT-PCR da mdi cho phép xac minh két qua chin doan.
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YEU CAU BAO HO
1. Kit realtime RT-PCR da mdi dé chén doan nhanh virut Ebola Zaire, trong do kit nay

bao gom:

a) cac doan mdi, mau do c6 trinh tw néu trong SEQ ID No. 1, SEQ ID No. 2 va SEQ
ID No. 3, SEQ ID No. 4, SEQ ID No. 5 va SEQ ID No. 6 dé khuéch dai twong tng cac

gen dich la gen NP cua virut Ebola Zaire va gen rep cta ching ndi;

b) thanh phin dé thyc hién phan tng RT-PCR bao gdm dung dich dém, cac dNTP,

enzym phi€n ma nguoc, enzym ADN polymeraza va MgCl,; va

¢) chirng ndi ¢6 trinh tu néu trong SEQ ID NO. 8.
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DANH MUC TRINH TU
<110> Hoc vién Quén y

<120> Kit realtime RT-PCR da mdi d& chidn dodn nhanh virut Ebola Zaire

<130>
<160> 8
<170>

<210> 1

<211> 20

<212> ADN
<213> Nhén tao
<221> CDS
<223>

<220>
<400> 1

gacaaattgc tcggaatcac 20

<210> 2

<211> 22

<212> ADN
<213> Nhéan tao
<221> CDS
<223>

<220>
<400> 2

atcttgtggt aatccatgtc ag 22

<210> 3

<211> 24

<212> ADN

<213> Nhan tao

<221>

<223> G&n huynh quang FAM

<220>
<400> 3

cagtgagact cggcgtcatc caga 24

<210> 4

<211> 16

<212> ADN
<213> Nhan tao
<221> CDS
<223>

<220>
<400> 4
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cgctgctcge ggatac 16

<210> 5

<211> 20

<212> ADN
<213> Nhén tao
<221> CDS
<223>

<220>
<400> 5

aacttgcgtt ctcgagcgat 20

<210> 6

<211> 24

<212> ADN

<213> Nhéan tao

<221>

<223> G&n huynh quang CY5

<220>
<400> 6

acctcgggtt tccgtcttge tcgt 24

<210> 7

<211> 103

<212> ADN

<213> Ebola Zaire
<221>

<223> CDS

<220>
<400> 7

atcttgtggt aatccatgtc agattcagtg agactcggcg tcatccagac tttctgagga 60
cgagaatcca tactcggaat tttgtgattc cgagcaattt gtc 103

<210> 8
<211> 64

<212> ADN

<213> Thuc khudn thé& M2
<221>

<223> CDS

<220>
<400> 8
ggctgctcge ggatacccgt acctcegggtt tcegtcttge tcgatacget cgagaacgca 60

agtt 64
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