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Thiét 14p phwong phap phat hién Human metapneumovirus
gay viem phoi ¢ nguoi bang ky thuat RT-qPCR

To establish a realtime polychain reaction-based assay for the detection
of Human metapneumovirus
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Tom tat

Muc tiéu: Xay dung phuong phap phat hién Human metapneumovirus (hMPV) gay viém phéi & ngudi
bang ki thuat RT-qPCR. Déi tuong va phuong phdp: Mau chiing duong plasmid téng hgp cé chira trinh tu
hMPV dugc st dung trong nghién cu nay. Ngudng phat hién, dd nhay ky thuat dugc thuc hién trén
mau ching duong pha loang giam dan néng dé tir 10°+10° MoGi va probe dugc thiét ké bang cach su
dung trinh tu hMPV trong co s& dir liéu NCBI (National Center for Biotechnology Information). D6 dac
hiéu ctia ky thuat dugc danh gia dua trén kha nang khéng bat chéo vai cac virus khac. Mot phan ting
khuéch dai noi chuan dé danh gia hiéu qua tach chiét va ki€ém soat chat tc ché clia phan (ng. Thuc hién
so sanh két qua chay trén mau thuc té vai kit Seegene. Két qua: Ngudng phat hién hMPV la 1 copy/ uL,
dd nhay va dé dac hiéu ctia ky thuat tuong ting 95%, 100%, két qua chay trén mau thuc té tuong dong
vGi kit Seegene. Két ludn: Pa thiét lap thanh cong phuong phap RT-qPCR trong phat hién Human
metapneumovirus véi d6 nhay, d6 dac hiéu ky thuat cao trén mau ching duong plasmid.

Tur khéa: RT-qPCR, Human metapneumovirus (hMPV)

Summary

Objective: To validate a real-time RT-PCR assay for detection of Human metapneumovirus. Subject
and method: This real-time PCR-based method was employed for the amplification of target genes,
utilizing relevant negative controls, and a Human metapneumovirus plasmid. Detection limit and
sensitivity were determined through a range of spiking assays covering a concentration range from 100
to 105 copies/uL. Primers and probe were designed using the hMPV sequences available in the NCBI
database. A limited clinical samples were also used as input for the newly established assay to compare
its performance with an IVD marked kit. Result: The limit of detection (LOD) of our in-house assay is 1
copy hMPV derived cDNA per microliter (uL), the assay showed a high level of specificity at 100% and a
sensitivity of 95%. made it equal performance to that of Seegene's kit. Conclusion: We have successfully
established a highly sensitive and specific real-time PCR assay for the detection of Human
metapneumovirus using a positive standard plasmid template.
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1. DAT VAN BE

Human metapneumovirus (hMPV) la virus gay
viém phdi & ngusi dugc phat hién va phan lap lan
dau tién tu tré nhé mac bénh dudng hé hap tai Ha
Lan vao nam 2001 '. Day la mét loai virus RNA thuéc
ho Pneumovirinae, chi Metapneumovirus va cung
nhom vdéi virus hgp bao hé hap RSV. Sau do, virus
nay da dugc bdo cdo trén toan cau, né gay ra nhiém
trung dudng hé hap trén va dudi 8 moi nhém tuéi &
ngudi va & nhiing bénh nhan suy giam mién dich .
Mac du virus nay da xuat hién tir lau nhung trong
nhling nam gan day, cac bao cao vé hMPV gay viém
phdi & ngudi tai Trung Quéc va mét s6 nudc trén thé
giGi dang day Ién lo ngai vé dgt bung phat dich
bénh nhu lan séng Covid nam 2021. Theo thong tin
md&i nhat dugc cong bo tir Trung tam kiém soat va
phong ngtia dich bénh Trung Quéc (CDC) ngay
2/1/2025, s6 lugng cac ca nhiém trung duong ho
hap cédp tinh & nudc nay dang cé xu hudng tang cao
VGi su tang cao dang ké cac ca nhiém hMPV. Ngay
7/1/2025, T6 chuc Y t& Thé gigi (WHO) da co thong
tin chinh thuc vé hMPV. Theo d6, WHO khang dinh
day khéng phai la loai virus mdi, su gia tang sé ca
nhiém hMPV gan day tai Trung Quéc va nhiéu quéc
gia khac da dugc du bao trudc va khong xuat hién
thém yéu t6 bat thudng nao. Tai Viét Nam, hMPV
khéng phai la virus méi va tung luu hanh & thanh
phé H6 Chi Minh gdy viém dudng ho hdp & tré em
nam 2023 va 2024 vdéi ti 1é thap hon so vGi cac tac
nhan gay viém phdi phd bién khac (H.influenzae,
S.pneumoniae, cum A, RSV...).

hMPV dugc xac dinh la mot loai virus gay bénh
dudng ho hap véi cac triéu chiing tuong tu nhu cim
thong thudng: ho, sét, nghet mii, khé tha, va cé thé
dan dén cac bién ching nhu viém phdi va viém phé
quan. hMPV ¢6 thé xuat hién & tat ca cac ddi tuong &
moi dé tudi, dac biét la tré em, ngudi gia va ngudi
suy giam hé mién dich. Tuong ty nhu cac virus
duong hé hap khac, hMPV c6 kha nang lay lan qua
ti€p xuc gan, ho, hat hai hodc qua tiép xuc vadi vat
dung bi nhiém virus, véi thai gian G bénh tu 3-6
ngay. Mdac du hMPV thudng khong gay ra bénh
nhiém trong, tuy nhién virus nay chua c6 vaccine
ngan ngura ciing nhu thuéc diéu tri dac hiéu. Do vay,
viéc sang loc dé phat hién nguyén nhan va cach ly
nguén bénh van la van dé cap thiét hién nay.
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Human metapneumovirus (hMPV) gady ra cac
triéu chuing lam sang khong dac hiéu, do dé viéc
chan doan nhiém hMPV chi dua vao biéu hién 1am
sang va tién st bénh la rat khé khan. Hién nay,
phuaong phap phd bién va hiéu quad nhat dé phat
hién hMPV la phan Ung chudi polymerase (PCR), Vi
uu diém la thai gian thuc hién nhanh, d6 nhay va do
dac hiéu cao. Tai Viét Nam, hién chua cé bd sinh
pham chuyén biét nao dugc t6i uu hoa cho viéc
phat hién hMPV. Chi c6 mét nghién cliu dugc cong
bé nam 2019 trén Tap chi Y hoc TP. H6 Chi Minh da
st dung ky thuat multiplex RT-PCR dé phat hién
déng thai virus cim A va hMPV ti mau dich phét
hong - mdi . Tuy nhién, nghién ctu noi trén chi
dung lai & viéc t6i uu phuong phap PCR thong
thudng, vén tén tai nhiéu han ché nhu: Yéu cau
budc dién di sau phan (ing, nguy co nhiém chéo cao
va khong cho phép theo déi két qua theo thai gian
thuc nhu ky thuat qPCR.

Do d6, trong nghién clu nay, ching toi tién
hanh thiét ké va t6i uu héa phuong phap RT-qPCR
nham phat hién hMPV ti mau bénh phdm dudng ho
hap. Phuong phap nay cho phép phat hién sém,
chinh xac va sang loc hiéu qua sé lugng I6n ca
nhiém, dac biét hiru ich trong tinh huéng dich blng
phat, t&r dé hé trg tich cuc cho cong tac chan doan
va diéu tri tai cdc co sG y té.

2. D01 TUONG VA PHUONG

2.1. Déi tuong

Nghién ctu thuc hién trén 20 mau ctia bénh nhan
mac cac triéu chimg nhiém khuan dudng hé hap.

D6i ching am: Trong nghién ctu nay ching toi
st dung cac mau RNA tach chiét tir virus cé tuong
déng vé hé gen véi hMPV [a RSV *°.

Chung duong: La plasmid chia vung gene
dich hMPV.

2.2. Phuong phdp

Mau thu thap dugc bdo quan -80°C. RNA dugc
tach chiét trén hé théng tu dong MagPurix.

Thiét ké moi va dau do: Cac doan méi PCR duoc
thiét ké nham vao cac gen glycoprotein (G) va
nucleoprotein (N), bang cach s dung trinh ty
(GenBank: KC731484 - KC731527) c6 trong co s& dir
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liéu NCBI, cac doan moéi da dugc kiém tra phan Ung
chéo, tu trung hgp, hinh thanh cdu tric kep téc va
cau trac tha cap bang NCBI BLAST. Trinh tu moi xudi,
moi ngugc va dau do cho phat hién virus hMPV lan
luot nhu sau:
hMPV-F: 5'-CATGTYTTTTGYGACACAGC-3'.
hMPV-R: 5'-RTGYCTTCCTGTGCTGAC-3'.

hMPV-probe:
TGTTGCTGAGCAATCAARRGARTG-3’BHQ1.

Méi va dau do cho ndi chuan Rnase P dugc s
dung dé ki€ém soat qua trinh tach chiét va hoat dong
cUa enzyme lan lugt nhu sau:

IC-F: 5-AGATTTGGACCTGCGAGCG-3'.

IC-R: 5'-GAGCGGCTGTCTCCACAAGT-3'.

IC-probe:
TTCTGACCTGAAGGCTCTGCGCG-3'BHQ1.

T6i uu diéu kién phan Ung realtime PCR st dung
plasmid: Cac diéu kién phan (ng dugc khao sat bao
gém: Nong do, nhiét d6 gan méi/ probe. Nong dé
moi ctla hMPV va néi chudn dugc khao sat trong
khoang tir 100-600nmol/ phan Ung, néng dé probe
dugc khao sat trong khodng 50 - 250nmol/ phan
ing. Nhiét d6 dugc khao sat trong khoang 60 + 2°C.

5’FAM-

5'HEX-

Xac dinh do nhay, d6 dac hiéu cta phan ung:
Nong dd copy/uL dugc quy doi ti ng/ uL dua trén
kich thudc plasmid dya trén cong thuc sau:

Copy/uL = Néng d6 (ng/pL) x 6,022 x 10%/Kich
thudc plasmid (bp) x 650 (g/mol) x 10°

D6 nhay dugc xac dinh dua trén dai pha loang
tU 10°+10°, giGi han phat hién (LOD) la néng dé
thap nhat ma ky thuat c6 thé phat hién dugc. Bé dac
hiéu dugc danh gia dua trén kha nang bat chéo
khong ddc hiéu véi cac virus khac.

3. KET QUA

3.1. Két qua khdo sdt trinh tu méi cho phan
Urng RT-qPCR

Cap moi dugc kiém tra tinh dac hiéu bang cong
cu Primer blast, két qua cho thay cap moi thiét ké
bat cap dac hiéu véi trinh tu hMPV, tuy nhién van
tén tai kha nang bat cdp chéo vdi trinh tu ctia Avian
pneumovirus (aMPV). D€ khdc phuc, ching téi thiét
ké thém dau do dac hiéu cho hMPV, két qua kiém tra
cho thay dau do khong co bat cap véi bat ky trinh tu
nao ctia aMPV, két qua dugc minh hoa trong hinh
dusi day:

=Py 016467.1 Humnman metapneumovirus isolate 2024-01R2384 fusion protein gene, partial cds

product length = 111
Forward primer 1
Template s L
Reverse primer 1
Template A53 Liicessasaisnn

CATGTTTTTTGTGACACAGE 28
...... 362

GTGTCTTCCTGTGCTGAC 18
saes A6

=MNC_020231.1 Avian pneumovirug strain LAH A, completa gencme

product length = 111
Forward primer 1
Templata

Reversse primer 1
Templale

hMPYV
s+ BLaAcTGTTTACTAC

................................................

3937 T...

CATOQTCTTTTOUCACACAGL 29

e Teeeee.. 3956

GTGCCTTCCTOGTECTGAC 18
FEsleuBE s s isRnEqa gy

4832
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3.2. Két qua khdo sdt nhiét dé phan iing RT-qPCR
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Hinh 1. Két qua khao sat gradient nhiét d6 bat cap méi ctia phan tng RT-gPCR phat hién hMPV

Tién hanh khao sat nhiét do bat cap moi dua trén
dai nhiét d6 60 * 2°C. Hinh 1 cho thay & tat ca nhiét
dé trong dai nhiét d6 khao sat déu cho tin hiéu
khuéch dai tét, trong d6 & 58°C phan ting phat hién
hMPV cho tin hiéu khuéch dat t6t nhat. Nghién cdu
lua chon diéu kién 58°C dé thuc hién cac thi nghiém
tiép theo.
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3.3. Két qua khdo sdt néng dé moi, probe sirdung

Nong d6 méi va probe anh hudng Ién dén hiéu
suat phan (ng, ndng d6 moi qua cao sé lam tang kha
nang lién két khong dac hiéu hoac tham chi bat cap
lan nhau. Do vay néng dé méi dugc t6i uu dé dam
bao gia tri Ct thap nhat ma néng d6 khong dugce qua
cao dan tGi du thira nguyén liéu. Trong nghién ctu
nay chdng téi tién hanh danh gia trén dai nong dé
moi tir 100 — 600 nmol. Két qua cu thé nhu sau:

Amplification
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Hinh 2. Két qua Iua chon ndng dé méi (hinh 2A) va probe (hinh 2B) phat hién hMPV

Nhdn xét: Biéu dé trén cho thay, gia tri Ct 1én
thap nhat & néng d6 500 nmol va c6 xu thé 6n dinh
8 nong d6 600nmol. Tién hanh t6i uu nong do
probe sao cho ARn dat gia tri cao nhat, két qua cho
thady, & nong dé 250 nmol la diéu kién t6i uu cho
hMPV.

Nhu vay, diéu kién téi uu khuéch dai phan tng
multiplex real-time PCR trong nghién ctu nay la:

130

Diéu kién nhiét dé 95°C-15 phut; (95°C-15 giay; 58°C-
1 phat) x 45 chu ky. Nong dé moéi, probe cho hMPV
tuong ung 500 nmol va 250 nmol.

3.4. K&t qua khao sat ngudng phat hién, d6 nhay
va do ddc hiéu ky thuat

Pé xac dinh ngudng phat hién cla phan Ung,
chiing t6i tién hanh khao sat 6 dai nong dé duoc
pha loang tur plasmid ban dau tir 10° dén 10° copy/
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uL. GiGi han phat hién la ndbng d6 thap nhat cho két
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qua duong tinh trén 95% mau chay.
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Hinh 3. Két qua RT-qPCR phat hién hMPV trén cac dai pha loang 10°+10° copies

Nhdn xét: Két qua cho thay, & ngudng 10° copies
DNA plasmid/uL hMPV ky thuat c6 thé phat hién
dugc. LOD dugc udc tinh bang kha nang phat hién
nong dé téi thi€éu ma ky thuat c6 thé phat hién duoc
VGi do tin cdy 95% bang céach 1ap lai 20 lan véi mét
dai néng dé quanh nguéng phat hién. Theo cong
thdc LOD = mean + 3SD cho thdy: LOD hMPV dat 1
copy/uL (95%,1-+-10)[6].

D6 nhay va dé dac hiéu cla ky thuat dugc xac
dinh bang cach thi nghiém mau duong tinh hMPV
vGi cac loai virus dudng hé hap khac c6 tuong dong
vé hé gen vGi hMPV, trong nghién ctiu nay ching téi
st dung mau duong tinh RSV. Két qua cho thay,
khong quan sat thdy phan tng chéo vaGi RNA virus
RSV. Hinh dnh minh hoa dudi day:
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Hinh 4. Két qua RT-qPCR mé&i hMPV trén virus hMPV va RSV

Nhan xét: Qua két qua cho thdy, phan tng RT-
gPCR cho két qua duong tinh véi plasmid hMPV
(10° copies/pL) va am tinh v&i RSV. Nhu vay, khéng
cd su bat chéo khéng dac hiéu nao trong thu
nghiém nay.

3.5. Két quad thar nghiém quy trinh téi uu trén
madu RNA tdch chiét tirdich ty hdau

Chung t6i tién hanh chay thi nghiém cac
diéu kién da t6i uu trén 20 mau cDNA dugc téng
hgp tir RNA & bénh nhan mac cac triéu chiing nhiém
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khudn dudng ho hap, két qua co 5 trong téng s6 20
mau cho két qua duong tinh véi hMPV, két qua nay
tuong doéng véi kit thuong mai Seegene. Mét bo moi
noi chuan Rnase P dugc st dung trong thdr nghiém
nay dé ki€ém soat qua trinh tach chiét va téng hgp

Amplification
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cDNA, két qua cho thdy nong do 100 nmol cho
primer va probe la gid tri thich hgp ddm bdo cho tin
hiéu néi chudn dugc khuéch dai t6t ma ddm bao
nong dé t6i thi€u gidm thi€u canh tranh véi gene
dich. Két qua dugc thé hién trong hinh duéi day:
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Hinh 5. K&t qua thi nghiém RT-gPCR trén 20 mau véi moéi hMPV (hinh 5A) va két hgp méi néi chuan (hinh 5B)

Nhan xét: Qua két qua hinh 5B cho thay, phan
iing RT-gPCR phat hién hMPV két hgp ndi chuan
khong cé su khac biét so véi phan tng don gene
(hinh 5A).

4.BAN LUAN

Human metapneumovirus (hMPV) la loai virus
dudng ho hdp phé bién, thudc ho Paramyxoviridae,
phan ho Pneumovirinae trong chi Metapneumovirus
(cing nhom véi virus hgp bao hé hap RSV), gdy ra
cac triéu chiing cam lanh thong thudng nhu hat hoi,
ho, s6 mai, dau hong trong vai ngay. Trong mot sé
trudng hop hiém gap c6 thé phat trién triéu ching
nghiém trong hon, dac biét & nhiing déi tugng co6
hé théng mién dich yéu nhu tré sg sinh, ngudi cao
tudi, ngudi c6 bénh ly nén. Do d6, viéc chan doan
dang va kip thoi hMPV la can thiét.

Trong nghién cdu nay, chung tbi xay dung quy
trinh RT-qPCR cho phat hién hMPV. Két qua lua chon
phan Ung & cac diéu kién: Nong d6 méi, nhiét do
gan moi. Viéc danh gid doé nhay, ngudng phat hién
dugc tién hanh trén cac dai plasmid pha loang. Két
qua cho thay ky thuat cé6 do nhay cao, xay dung
dudng chuén cho hiéu suat phan (ing cao hMPV (R?
=0,999). Gia tri LOD ctia hMPV la 1copy/uL. Két qua
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danh gia do6 dac hiéu dat 100%, khong cé su bat
chéo khong dac hiéu nao gitta méi phat hién hMPV
VGi cac virus khac nhu RSV. Két qua nay tuong dong
V@i kit thuong mai Seegene Meningitis-V2 Assay.

Viéc bé sung ndi chudn dugc chd trong, nham
kiém soat chat lugng RNA tach chiét va qua trinh
téng hop cDNA. Dua trén trinh tu gene RaseP, nhém
nghién ctu da thiét lap phan ting két hop moi dich
va noi chuan, gia tri Ct ndi chuan mau trong khoang
24< Ct, < 35 la khoang chap nhan dugc.

5. KET LUAN

Xét nghiém RT-qPCR phat hién hMPV da dugc
thiét 1ap thanh cong véi ngudng phat hiép 1 copy/uL,
moi hoat déng tot trong khao sat véi mau ching
duang, két qua thr nghiém trén 20 mau dich ty hau da
phét hién 5/20 mau duong tinh, cdc mau duong tinh
nay phu hgp véi két qua thuc hién trén kit xét nghiém
thuong mai Seegene (IVD). Xét nghiém c6 d6 nhay va
do dac hiéu cao (95% va 100%), c6 thé dugc st dung
trong chan doan.
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