Nghién ciru khoa hoc céng nghé

XAY DUNG QUY TRINH REALTIME RT-PCR PHAT HIEN
SARS-CoV-2 TRONG MAU BENH PHAM LAM SANG
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1. PAT VAN PE

SARS-CoV-2 (COVID-19) la bénh truyen nhiém cap tinh lay truyen theo
duong ho hap, gy dai dich trén toan cau [1]. Tét ca cac d6i twong déu c6 thé nhidm
va mic bénh, 80% céc trudng hgp nhiém bénh ¢ triéu chimg & mic nhe, 15% bénh
nhan c6 triéu chimg nang va 5% la cac ca bénh nguy kich, nguy co tir vong chu yéu
1a nguoi 16n tudi c6 bénh 1y nén, nguol suy giam mién dich... C4c triéu chimg clia
bénh khi khéi phat khac nhau nhung hau hét nhimg nguoi bi nhlem COVID-19 sé co
nhitng biéu hién nhu: sét, ho, khé thg, mét moi... Thoi gian G bénh trung binh 13 4
ngay (co thé tir 2 dén 7 ngay) [2, 3, 4]. Hién nay chua c6 vic xin phong bénh, vi vay
viéc phat hién s6m va chinh xéac tac nhan SARS-CoV-2 1a chién lugc quan trong ciia
qudc gia trong cong tac phong chdng dich.

Céc k¥ thuat dé phat hién SARS-CoV-2 trén thé gidi bao gdm test nhanh phat
hién khang thé, mién dich huynh quang, tuy nhién phuong phap sinh hoc phan tir
realtime RT-PCR dugc danh gia hi¢u qua, c6 do nhay, do dac hi€u, do chinh xac
cao, dugc sir dung trong cic xét nghiém khang dinh. Cac quy trinh xét nghiém
SARS-CoV-2 bing phuong phap realtime RT-PCR trén cac ving gen orflab
(RdRp), gen E, gen N, dugc cong b6 boi cac Vién nghién ciru va CDC cua Trung
Quéc, Puc, Hong Kong, Nhat Ban, Thai Lan, Hoa Ky va Phap da duoc thong qua
WHO [6-11]. Mot trong s& d6 1a quy trinh cta Victor Corman va cs. (Dirc) khuéch
dai doan gen trén ving gen E dé phat hién bat-CoV, phat hién dng thoi SARS-CoV
va SARS-CoV-2 trén gen RdRp. So véi trinh ty hé gen SARS-CoV-2 dau tién
Wuhan-Hu-1 duogc cong bd trén GenBank [5], da xuét hién nhiéu dot bién gen, tuy
nhién hién tai quy trinh cta Victor Corman van dic hiéu.

Theo khuyén cdo ctia Bo Y té, Vién Y sinh nhiét d6i da xay dung quy trinh xét
nghiém SARS-CoV-2 bang k¥ thuat realtime RT-PCR theo khuyén cdo cuia WHO
phi hop diéu kién trong phong thi nghiém (PTN) luu dong, sin sang tham gia nhiém
vu phong chdng dich viém duong hd hap cip Covid-19 khi B6 Québc phong yéu cau.

2. POI TUONGVA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

- 10453 mau 1am sang: miu dich hong, ty hiu cta cac dbi tuong duge Ban chi
dao phong, chdng dich Trung tdm va Quan khu 5 chi dinh xét nghiém trong thoi
gian tr 10/3-17/8/2020.

- Tiéu chuan chon: Mau dich hong, dich ty hau cua nhiing nguoi co tricu
chimg sét, ho, kho thd hodc nhimg ngudi co tién sir tiép xtic v6i nhitng ngudi nhidm,
nghi nhiém hodc nhiém COVID-19 trong vong 14 ngay.

- Tiéu chuan loai trir: MAu dich hong ctia nhitng ngudi sét, ho do nguyén nhan
khac, khong c6 tién st tiép xtic voi nguoi nhiém COVID-19 va khéng tinh nguyén
tham gia nghién ctru.
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- Chimg dwong: Mau RNA virus SARS-CoV-2 tach tir dich t€ bao nudi cay do
Vién V¢ sinh dich t€ Trung wong cung cap.

- B6 mau RNA ngoai kiém (02 mau am tinh; 01 mAu duong tinh SARS; 02
mau duong tinh SARS-CoV-2) do Vién Vé sinh dich t& Trung wong cung cap. Bo
mau RNA ngoai kiém (02 miu duong tinh véi SARS-CoV-2; 01 miu am tinh) do
Trung tam Kiém chuan chat lugng xét nghiém y hoc - Truong Pai hoc Y Ha Noi
cung cap.

- Mﬁuqém: 30 mau dich hong, dich ty hél} ngu’c‘yi khgé manh, tinh nguyép,
khong c6 biéu hién cua bénh dudng ho hap va yeu t6 dich t& tir ving dich hay tiép
xuc véi nguoi mac COVID-19 trong vong 14 ngay.

2.2. Phwong phap nghién ciu
2.2.1. Phwong phdp thu thip méu theo hwéng dén sé 343/0P-BYT

Lay dong thoi dich ngoay hong va dich ty héu cua bénh nhan. Pua tam bong
vo tring (6100, Aptaca, Y) vao ving hau hong, miét va xoay tron nhe 3-4 lan tai khu
vuc 2 bén vung amidan va thanh hong sau dé lay duoc dich va té bao ving hong. Str
dung que bong mem vo trung (WS1010, Vincen, Trung Quéc) 14y dich ty hau. Khi
dua que bong mém vao miii, vira day vira xoay vao sau mot khoang bang % do dai
tir canh mili dén dai tai ciing phia. Giir que bong mém tai chd 1y mau trong vong 5
gidy dé dam bao dich thAm t6i da. Sau khi liy dich ty hau va dich ngoay hong, céac
que ldy mau duoc bao quan chung trong dng méi truong DMEM (code 11995065,
Gibco, My). Ghi tén bénh nhan, ma code Ién trén 6ng ldy miu. Cac miu duoc
chuyén téi PTN tir 2-8 tiéng trong thung lanh va bao quan & -80°C.

2.2.2. Cdc cdp moi sir dung trong nghién ciru

Mbi va dau do theo cong bd ciia Victor Corman va cs. dugc téng hop boi
Cong ty Integrated DNA Technologies [6]. 02 cip mdi va 3 probe dic hiéu trén gen
E (gen vo- Envelope) va gen RdRp (RNA polymerase phu thugc RNA - RNA
dependent RNA polymerase).

Bang 1. Trinh tw mdi va probe cua gen E va gen RdRp

gi'l: Mbi, probe Trinh tu (5°-3") Vi tri
E-F1 |ACAGGTACGTTAATAGTTAATAGCGT 26.269 - 26.294
GenE| E-R2 |ATATTGCAGCAGTACGCACACA 26.360 - 26.381
P-E |[FAM-ACACTAGCCATCCTTACTGCGCTTCG-BBQ
RdRp - F2 |GTGARATGGTCATGTGTGGCGG 15.431 - 15.452
Gen | RARp -R1 [CARATGTTAAASACACTATTAGCATA 15.505 - 15.530
RdRp| RdRp - P1 |[FAM-CCAGGTGGWACRTCATCMGGTGATGC-BBQ
RdRp- P2 [FAM-CAGGTGGAACCTCATCAGGAGATGC-BBQ

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 21, 12-2020 83




Nghién ciru khoa hoc céng nghé

2.2.3. Phwong phdp tich chiét RNA

Cac miu bénh phim duoc tién hanh tach chiét RNA bépg bod kit QIAamp
RNA mini kit (Qiagen, Ptrc). Quy trinh tdch chiét RNA dugc tién hanh theo hudng
dan cua nha sin xuat.

2.2.4. Tao panel chirng duwong

Pé xac dinh gidi han phat hién, mau RNA cuta virus SARS-CoV-2 (c6 néng do
ban dau 1a 10’copies/ul) dugc sir dung dé pha lodng theo co s6 10. Tién hanh thyc
hién phan tng realtime RT-PCR trén dai mau tir 10’ dén 10” copies/ul trén gen E va
gen RdRp.

2.2.5. Phuong phdp Realtime RT- PCR

Quy trinh xét nghiém phat hién SARS-CoV-2 dugc tién hanh theo 3 budc:

Realtime RT-PCR 1: sang loc phat hi¢n Beta-coronavirus trén doan gen E véi
hdn hop phan tmg dugce t6i wu hoa véi tong thé tich 1a 25 ul bang cach sir dung kit
SuperScript III Platinum One-Step qRT-PCR (Invitrogen, Thermo) chtra 5 pl khuén
mau RNA; 1 ul mdi moéi E-F1 va E-R2; 0,5 ul probe R-P; 1 pl enzyme RT; 3,6 ul
nude cat khir ion; 12,5 pl hdn hop 2X; 0,4 ul Mg™. Phan tng realtime RT-PCR 2
phat hién virus SARS-CoV va SARS-CoV-2 trén doan gen RdRp véi 02 probe P1
va P2 gom: 5 pl khuoén mau RNA; 1,5 pl méi RdRp-F2 va 2 pul moi RdRp-R1; 0,5 pl
probe RdRp-P1 va RdRp-P2; 1 ul enzyme RT; 1,6 ul nudce cat khir ion; 12,5 pl hon
hop 2X; 0,4 ul Mg™. Phan tng Realtime RT-PCR 3: khing dinh virus SARS-CoV-2
trén doan gen RdRp vé6i probe P2 gom: 5 ul khuén mau RNA; 1,5 pl moi RdRp-F2
va 2 ul méi RdRp-R1; 0,5 ul probe RdRp-P2; 1 pl enzyme RT; 2,1 ul nude cat khi
ion; 12,5 pl hdn hop 2X; 0,4 ul Mg ™.

Chuong trinh nhiét ciia ca 3 phan tmg realtime RT-PCR gom: 55°C/10 phut,
94°C/3 phut, (94°C/15 gidy, 58°C/30 gidy) 45 chu ky. Phan (ng khuéch dai RNA
SARS-CoV-2 dugc thuc hién trén may RotorGen Q phat hién tai kénh phat huynh
quang FAM.

2.2.6. Phuong phap xdc dinh gioi han phat hién, danh gia do nhay, tinh
chinh xac

- Gi6i han phat hién: Nong d6 RNA twong dwong 10’copies/ul, tach tir té bao
nudi cay do Vién Vé sinh Dich t& Trung wong cung cap dugc pha lodng 10 lan dé
dat dai pha loang tir 10’ dén10* copies/ul. Thi nghiém duogc lip lai 5 1an.

- P9 nhay phat hién: La ndng do thip nhat cho 100% s6 1an lap lai co két qua
danh gia duong tinh SARS-CoV-2;

- Tinh chinh xac: Kha ning cho két qua dung voi cac miu da dugc danh gia
ngoai kiém. P61 vdi quy trinh realtime PCR, tién hanh danh gia hé s6 bién thién lién
phan ung (CV) va do I¢ch chuan (SD); Ct trung binh (Ct TB). CV < 10%.

2.2.7. Dao dvrc trong nghién ciru

Nghién ctru d3 dugc Hoi dong Pao dire trong nghién ciru y sinh hoc cta Trung
tam Nhiét d&i Viét - Nga thong qua.
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3. KET QUA VA BAN LUAN

3.1. Két qua khuéch dai trén gen E, gen RdRp

Thyce hién quy trinh xét nghi¢ém SARS-CoV-2 tai PTN sinh hoc phan tir Vién
Y sinh nhiét d6i v6i mau chimg 4m va chimg duong RNA tach tir dich té bao nuoi
cay, thi nghiém lap lai 3 lan. K&t qua hinh 1 cho thay chirng duong chay trén gen E,
gen RdRp c6 tin hiéu huynh quang rd nét. Nhu vay, thanh phan b kit va két qua 6n
dinh nhu két qua cia Corman Victor M va cs. [6].

Gen E
Chinyg duong

Gen RdRp

Ching duong

Ching dm
Chidpg &m g\
Y = - _ ¥

Hinh 1. Mau chiung duong kénh FAM trén gen E, trén gen RdRp

3.2. X4c dinh giéi han phat hién, do dac hi¢u cia quy trinh

Dé xac dinh giéi han phat hién cta quy trinh, tién hanh thi nghiém trén cac
mau RNA SARS-CoV-2 do Vién VSDTTU cung cap. Thuc hién phan {mg realtime
RT-PCR trén gen E va gen RdRp.

Bang 2. Banh gia d6 nhay phat hi¢n cua quy trinh trén gen E va gen RdRp

Nong do | Panh gia lip/sb Két qui dénh gid
STT (copies/pnl) 1an xét nghiém (gia tri Ct)
’ Gen E Gen RdRp
Lap 1 19,55 23,61
Lap 2 20,36 23.09
1 107 Lip 3 20,94 24.13
Lap4 19,69 23.85
Lap 5 20,86 238
Lap 1 23,9 25,90
Lap 2 23,64 26.01
? 10° Lip 3 24,69 26.55
Lap 4 25,05 26,42
Lap 5 24,49 26,58
Lap 1 27,18 32,43
Lap 2 27,11 31,14
3 10° Lap 3 27,94 30.25
Lap 4 28,06 30,70
Lap 5 27,57 31,24
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Nong d) | Panh gia lip/sb Két qua danh gid
ot (copies/pl) | 1An xét nghi¢m (gia tri Ct)

i Gen E Gen RdRp

Lap | 31,73 0.0

Lap 2 30,48 0.0

) 10* Lap 3 30,38 0.0

Lap 4 29,80 0.0

Lap 5 30,69 0.0

Lap | 32,32 0.0

Lap 2 34,81 0.0

> 10’ Lap 3 33,68 0.0

Lap 4 32,52 0.0

Lap 5 33,05 0.0

Lap | 36,88 0.0

Lap 2 0,0 0.0

6 10° Lip 3 0.0 0.0

Lap 4 36.21 0.0

Lap 5 0,0 0.0

Can cu vao tin hi¢u huynh quang tuyén tinh, gia tri Ct <32, gi6i han phat hién
SARS-CoV-2 trén gen E Ia 10%copies/pl, trén gen RdRp 1a 10°copies/ul sau 45 chu
ky khuéch dai. Két qua 6n dinh trong 5/5 lan lap lai (100%) trén hé théng may
Realtime PCR Rotogen Q (Qiagen). Gidi han phat hién cua phuong phdp nay tuong
dwong véi bo sinh phim xét nghiém ciia Goncharova E.V. 1a khoang 5.10° copies/pl
trén gen E va cao hon so voi bd sinh pham «Vector-PCRrv-2019-nCoV-RG» 1a
10°copies/pl trén gen E ciia Trung tdm Vector, Nga [12]. Theo Roman Wolfel va cs.,
trong 5 ngay phat hién duong tinh, tai lugng virus trong dich ngoay hong, dich ty
hiu cao nhdt dat 7,11.10° va dén tin ngay tho 5 mic bénh vin con la
6,76.10° copies/pl. Tai lu’ong virus trong dom cua cac bénh nhan cao khoang 7.10°
copies/pul va tbi da 1a 2.10° copies/ul [13]. Nhu vay, quy trinh realtime RT-PCR
duoc thyuc hién tai PTN sinh hoc phan tir ¢6 thé dap ung duoc yéu cau xét nghlem
khang dinh phat hién tir cac mau bénh pham la dom, dich ngody hong, dich ty hau.

Dé danh gia d6 dic hiéu cta quy trinh, tién hanh xét nghiém realtime RT-PCR
voi 30 mau RNA tach tir mau dich hong, dich ty hau ngudi khée manh (bang 3).

Béang 3. Danh gia d6 ddc hi¢u quy trinh

2 . x Két qua Do dic hiéu
Chiing vi khuan S6 ma A R ’
ung viiau " Dwong tinh | Am tinh (SP)

Mau dich hong va ty hau

o
ctia ngudi khoe manh 30 0 30 100%

Két qua bang 3 cho thdy quy trinh c6 do dic hiéu 100%.
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3.3. Bg chinh xac

Do chinh x4c ctia quy trinh dugc thyuc hién qua chuong trinh dénh gia ngoai kiém
quy trinh x¢ét nghiém SARS-CoV-2 do Vién V¢ sinh dich té Trung wong va Trung
tam Kiém chudn chét lugng xét nghiém y hoc/Truong Pai hoc Y Ha Noi danh gia.

Bang 4. Xac dinh do chinh xéc cua quy trinh trén gen E va gen RdRp

Gen E Gen RdRP véi Gen RARP
, x probe P1, P2 v&i probe P2
Danh sach mau Duon X Duon X Duon R
NS | Amtinh | ooU® | Amtinh | oo | Amtinh
tinh tinh tinh
Mau ngoai kiém 1 3 3 0 2 1
Mau ngoai kiém 2 2 1 2 0 2
Tuong dong 100% 100% (100%)

So sanh két qua danh gia ngoai kiém trén bo miu do Vién Vé sinh dich t&
Trung wong va trén bd mau cia Trung tam Kiém chuén chat luong xét nghiém y
hoc, Truong Pai hoc Y Ha Noi cung cip, nhan thiy d6 twong dong giita két qua xét
nghiém cda Trung tam Nhiét doi Viét - Nga va hai don vi trén 1a 100% (bang 4).
Trung tam Nhiét déi Viét - Nga da duoc Bo Y té cdp gidy ching nhan xét nghiém
khang dinh SARS-CoV-2, tham gia coéng tac phong chong dich Covid-19 trong va
ngoai Quan doi.

Ngoai ra, d§ chinh xac ctia phan tng realtime PCR con duoc thé hién qua hé¢
s6 bién thién CV cua do lap lai va do tai 1ap xét nghiém. HE ) nay phan anh céc sai
léch do 16i thao tac, dung cu thi nghi¢m va trang thiét bi. Hé s6 bién thién cua quy
trinh & ca 2 gen déu nho hon 10% (bang 5). Nhu vy quy trinh thuc hién tai phong
thi nghiém c6 do chinh xéc dat yéu cau.

Bang 5. Gia tri tham s6 Ct do lap lai 10 lan

Gen Gi4 tri tham s Ct Chl'mg_du’o’ng 1 Chl'rng_du’(mg 2 ClAu'mg

: (n=10) (n=10) am
Ct TB 20,30 24,38 -
SD 0,59 0,67 -
Gen E CV (%) 2,89 2,76 ;
Ty 1€ phat hién (%) 100 100 0
Ct TB 23,97 27,40 -
Gen RdRp SD 0,51 0,82 -
trén pl, p2 CV (%) 2,13 2,98 -
Ty 1€ phat hién (%) 100 100 0
Ct TB 23,47 26,28 -
Gen RdRp SD 0,53 0,76 -
trén P2 CV (%) 2,27 2,89 -
Ty 1€ phat hién (%) 100 100 0

" Ghi chi: (-): két qua am tinh; CV: hé s6 bién thién lién phan img; SD: d¢ léch
chuan,; Ct TB: Gia tri trung binh cua Ct.
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Co6 thé noi, két qua xét nghiém chiu anh huong cua nhiéu yéu t6 nhu tinh chat
mau, phong xét nghiém, trang thiét bi su dung va cac diéu kién mai truong tai thoi
diém xét nghiém. Vi vay viéc xay dung, danh gia phuwong phap xét nghiém tai PTN
can duoc tién hanh trudc khi dua xét nghiém méi vao phuc vu bénh nhan, dic biét
dbi voi xét nghiém phat hién SARS-CoV-2, ddy 1a budc quan trong, dam bao chit
luong xét nghiém cia PTN.

Tir ngay 10/3/2020 dén 17/8/2020 thuc hién theo yéu cdu cta ban chi dao
Phong chdng dich COVID-19 B Qudc phong va Trung tdm, nhom nghién ctru da
tién hanh xét nghiém virus SARS-CoV-2 tai PTN luu dong trén 10453 mau, trong d6
¢6 115 miu cua cac can b, chién si ciia Truong Quan sy Quan doan 1 - Ninh Binh,
403 tir cac can b, chién si thudc 7 don cua Bo d6i Bién phong tinh Quang Binh
(Cira khau quéc té Cha Lo, Ca Xeéng, Ra Mai, Ca Roong, Con Roang, Lang Mo,
Lang Ho) va mau duoc giri tir Y hoc du phong - Quan khu 5 13 3233 mau, Bénh vién
Quan y 17 12 973 miu, CDC Da Ning 14 929 mau va CDC Quang Nam la 4480 mau.

Gen E - Gen RdRp : =

~—Ching duong (}fmg duong

Chcl'wg am

Hinh 2. Mau duong phat hién kénh FAM trén gen E va gen RdRp

Cm'ﬂr.g dm

Két qua realtime RT-PCR phét hién 06 mau dwong tinh trén ca gen E (gia tri Ct tir
12,05 dén 29,47 va gen RdRp (gia tri Ct tur 14,47 dén 31,06) (hinh 2). Trong do6 03/6
mau duong co tai luong virus cao véi gia tri Ct trén gen E lan luot 1a 12,05; 15,01;
18,80 va trén gen RdRp la 14,47; 16,97 va 20,27.

4. KET LUAN

Quy trinh xét nghiém SARS-CoV-2 ¢6 giéi han phat hién 14 10° copies/pl trén gen
Eva 10’ copies/pl trén gen RARp véi dd nhay, do dac hiéu va do chinh xac 1a 100%.

Phong thi nghiém di dugc Vién Vé sinh dich t& Trung wong cp gidy chimg
nhan d nang luc xét nghiém khang dinh SARS-CoV-2 bang k§ thuit realtime RT-
PCR, tham gia cong tic xét nghiém SARS-CoV-2 trén 10.453 mau 1am sang thu
thap tir ngay 10/3/2020 dén ngay 17/8/2020 bang k¥ thuat realtime RT-PCR, di phat
hién 06 mau duong tinh trén ca gen E va gen RdRp. Cac két qua phat hién SARS-
CoV-2 ¢ d¢ tin cay cao, dap ung kip thoi cong tac phong chong dai dich hién nay.

Loi ¢am on: Nhém thue hién dé tai xin guti loi cam on toi Vién Ve sinh dich e
Trung wong va Truwong Pai hoc Y Ha Noi di hé tro dé tai trong viée danh gid ngoai
kiém va ho tro chitng dwong RNA virus SARS-CoV-2.
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SUMMARY
VERIFICATION OF SARS-CoV-2 VIRUS DETECTION PROCEDURE

The verification of SARS-CoV-2 virus detection procedure has been executed
in the Laboratory of Molecular Biology- Bio-Medicine Institute. The results showed
that the sensitivity, specificity and accuracy of procedure were 100% by using
selected samples. Using the external control samples provided by the Center for
Medical Testing Quality Control - Hanoi Medical University and the National
Institute of Hygiene and Epidemiology Institute provided accurate results. It can be
said that process validation improves test quality, thereby contributing to ensuring
the quality of laboratory tests. The detection results of SARS-CoV-2 are highly
reliable, timely respond to the current epidemic prevention.
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