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Thiét ké in silico moi va dau do cho phéan @ng real-time
PCR chan doan va dinh type virus dengue tai Viét Nam

Designing in silico primers and probes for the real-time PCR detection

and serotype identification of dengue virus in Vietnam

Truong Nhat My*, Pao Thi Huyén, Tran Thi Thu Hién,

Tréin Thi Thanh Huyén, Nguyén Trong Thé,
va Vii Viét Sang

Tom tat

Muc tiéu: Xay dung bd sinh phdm real-time PCR da méi dinh type virus dengue mang tinh cap nhat
tu dit liéu gene virus dengue phan lap trén ngudi bénh Viét Nam. Béi tuong va phuong phdp: Téng s6
1.718 trinh tu toan bd b gen cla cac ching virus dengue ti ngan hang dir liéu trong giai doan tir 2001
dén 2022, trong dé c6 639 (37,2%) trinh tu toan bd bd gen clia cac chlng virus dengue thu thap tai Viét
Nam dugc stir dung. Bang cac cdng cu sinh tin hoc, nhém nghién ctu thiét ké in silico cac cap moi va dau
do cho phan Ung real-time PCR chan doan va dinh type virus dengue tai Viét Nam. Két qud va két luan:
Thiét k& thanh céong bon cap méi va dau do cho chan doan va dinh type virus dengue véi cac kich thudc
gene dich lan luot la 106bp, 98bp, 156bp, 103bp dac hiéu cho 4 serotype 1, 2, 3, va 4 clia virus dengue.

Tur khéa: S8t xuat huyét dengue, virus dengue, real-time PCR, chdn doén, dinh type.

Summary

Objective: To design in silico primer and probe sets for the development of a multiplex real-time PCR
diagnostic and serotyping kit for the dengue virus, utilizing mostly genomic data isolated from
Vietnamese patients. Subject and method: A total of 1,718 complete genome sequences of dengue virus
strains from the database (covering the years 2001 to 2022) were used, including 639 (37.2%) complete
genome sequences of dengue virus strains collected in Vietnam. Using bioinformatics tools, we
designed in silico primers and probes sets for multiplex real-time PCR diagnosis and serotyping of the
dengue virus in Vietnam. Result and conclusion: The results obtained include four pairs of primers and
probes, with target gene sizes of 106bp, 98bp, 156bp, and 103bp, which are specific to dengue virus
serotypes 1, 2, 3, and 4, respectively.
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1. DAT VAN BE

S6t xuat huyét (SXH) dengue la bénh truyén
nhiém cap tinh, gay dich, do virus dengue gay ra.
Mac du virus dengue dugc phat hién & 128 qudc gia
va vung lanh thé nhung thuc té€ bénh nay luu hanh
cht yéu & chau A, My La tinh'. Theo T6 chuc Y t& Thé
gidi trong ndm 2019 hau hét cac quéc gia & chau A
va Bong Nam A déu c6 su gia tang vé s6 lugng cac
truong hgp phat hién mac SXH. Viét Nam nam trong
vung dich té cia nhiém Flavivirus dac biét la virus
dengue. Ganh nang vé kinh té va suc khoe céng
déng ctia SXH Dengue & Viét Nam udc tinh khoang
95 triéu d6 la My nam 2016 va du doan sé khong
ngling gia tang> Tai Viét Nam, s6 ca nhiém dengue
nam 2019 khoang 300.000 ca, tang gan gap 3 lan so
vGi nam 2018°,

Virus dengue thuéc nhom Flavivirus ho Flaviridae,
loai Arborvirus. Virus dengue dang hinh cau duong
kinh 35-50nm, d6i xiing hinh khoi, chia 1 soi RNA. Hé
gen cla cla virus dengue dugc tao thanh bdi 11,000
nucleotide ma hoa cho 3 loai phan t protein khac
nhau (gom protein nhan - Core, protein mang -
Membrane, va protein vo - Envelope) tao nén b6 khung
cla phan tu virus va 7 loai phan ti protein khac bao
gobm: NS1, NS2a, NS2b, NS3, NS4a, NS4b va NS5*. Bay
loai protein nay chi dugc tim thdy trén bé mat té€ bao
vat ch(iva la yéu t6 can thiét cho su ton tai cla virus.

Hién nay, viéc chan doan xac dinh s6t xuat
huyét dengue thudng dua vao hai loai xét nghiém:
Phat hién RNA cla virus trong mau hodc cac dich
tiét bang ky thuat sinh hoc phan t& (trong dé c6
Real-time PCR) va, phat hién khang nguyén hay
khang thé khang virus trong huyét thanh clia nguai®
®. Mi loai xét nghiém néu trén déu c6 uu va nhugc
diém, viéc két hgp ca hai phuang phap trén da duoc
chiing minh 1a sé dem lai ty I& chan doan chinh xac
cao hon. Tuy nhién, véi viéc phuong phap real-time
PCR cang ngay cang dugc tinh chinh cho d6 nhay
cao, gidm thai gian thuc hién va ha gia thanh thi gio
day viéc chan doan bénh SXH bang real-time PCR tu
mau bénh phdm bénh nhan cé cac triéu ching trén
lam sang cang ngay cang phd bién.

Virus dengue c6 4 serotypes: DENV-1, DENV-2,
DENV-3 va DENV-4. Tai Viét Nam, trong nhitng nam
gan day co ca 4 serotype cua virus dengue luu hanh.

Chinh vi ly do d6, ty 1&é gay bénh, bénh ndang phai
vao vién va ty lé t&r vong do céc serotype cling thay
doi theo tiing nam, tiing vu dich. Nghién ctu téng
hgp ti nhiéu vu dich trong nhiéu nam chi ra rang, ty
[é t& vong c6 khac nhau gilra cac serotype, theo thu
tu ding dau la DENV-2 vai 2,0%, sau d6 la DENV-3
VGi 1,6%, DENV-4 (0,7%) va DENV-1 (0,3%)’. Thu tu
nhiém cac serotype & lan nhiém dau va lan thi phat
cling dugc chira la cé lam tang nguy ca nhiém bénh
sOt xuat huyét dengue nang: DENV-1 sau d6 DENV-
2, DENV-1 sau d6 DENV-4, DENV-2 sau d6 DENV-3,
DENV-4 sau d6 DENV-3® Do d6, cac cong cu chan
doan phan t phai thuong xuyén xem xét sy bién
déi trinh tu bd gen gilta cac ching luu hanh cuia cac
ki€u gen hién tai. D8i vai mot phan tng PCR, nhat la
phan Ung real-time PCR, viéc thiét ké méi va dau do
ddng vai trd quan trong, quyét dinh d6 nhay, d6 dac
hiéu cta phan ung. Virus dengue ciing nhu cac loai
virus khac, thudng xuyén c6 céc bién déi trinh ty di
truyén, do do, viéc phai thudng xuyén cap nhat va
thay déi trinh tu dau do va mai sé gilp nang cao gia
tri chan doan. Vi vay, nghién ctru nay hudng téi viéc
thiét ké méi va dau do vai cac cap nhat vé trinh tu
b6 gen virus, chd yéu dén tir cac ching virus dengue
c6 ngudn géc tir Viét Nam.

1. DOI TUQNG VA PHUONG PHAP
2.1. Déi tuong

D( liéu trinh tu toan bd bd gene cta bén kiéu
serotype cac chliing virus dengue dugc thu thap tu
ngan hang d liéu Virus Variation Resources’ trong
giai doan tir 2001 dén 2022. Dt liéu trinh tu clia virus
dugc thu thap theo nguyén tac vira dam bao tinh da
dang vé nguén goc dia ly cla cac ching (40 cac
chau luc) va vira tap trung dugc nhiéu cac ching cé
nguodn géc thu thap tai Viét Nam. Trong do, cac tiéu
chi tim kiém dugc trinh bay & Hinh 1, bao gém: Tat
ca cac serotype (type:any), tat ca cac muc do bénh
s6 xuat huyét dengue (Disease:any), vat chui la ngudi
(Host: Human), tat cd cac khu vuc dia ly
(Region/country: Any), toan bd cac vung cia bd
gene (Genome region: All choice applied), mau phan
lap virus la mau mau (Isolation source: Blood) dugc
ap dung trong qua trinh tim kiém va lua chon cac
trinh tu clia co s& dt liéu Virus Variation Resources®:
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Hinh 1. Cac tiéu chi lva chon trinh ty
trén co s& dir liéu Virus Variation Resources °.

2.2. Phuong phdp

Thiét ké méi va dau do

Pé& thuc hién viéc thiét k& bd méi va dau do cho
chan doan va dinh type virus dengue, nhém nghién

clu st dung cac céng cu va phan mém phan tich
trinh ty va thiét ké tin sinh trinh bay trong Bang 1.

Bang 1. Cac cdng cu/phan mém sinh tin hoc
st dung cho nghién ctiu

Cong cu/

phan mém Muc dich sif dung

Thuat toan chuyén trach sap xép

Mafft'® thang hang trinh tu gen dé tim
vung gene bao toan
Cong cu so sanh cac chudi trinh tu
Blast" gen v@i ngan hang di liéu trinh tu
tham chiéu
. Phan mém quan ly file va hién thi
Jalview trinh tu genq ’ -
Primer3’ Cong cu thiét ké moi va dau do

cho phan tng PCR

Cong cu thiét k&€ méi cho phan

; 14
Primer Blast (ing PCR

Cong cu kiém tra thdng s6 vat ly

OligoAnalyzer ™ | va sy hinh thanh cac cau trac tha

cap ctia méi va dau do,
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Thur tu cac budc thiét ké méi dugc trinh bay & Hinh
1. Toan bd méi va dau doé thiét ké dugc san xuat bai IDT
(Integrated DNA Technologies, lowa, USA).
Tim ving gene

dich cho mai v
dau do

Thigt ké mbi va
dau dé in sillco

Kiém tra mbl va
diau do thigt ké
insilico

Hinh 2. So d6 cac budc thuc hién thiét ké moéi va dau do
ll. KET QUA

3.1. Két qua thu thdp trinh tu bé gene cdc
serotype virus dengue

Nhém nghién ciru da thu thap téng s6 1718
trinh ty toan bé bd gene cla ca 4 serotype dengue
céng bo trén co sé dit liéu Virus Variation Resource.
Trong d6 s6 lugng trinh tu lan lugt cla serotype
DENV-1, DENV-2, DENV-3 va DENV-4 la 865, 578, 194
va 81 trinh ty (Bang 2). S6 trinh tu nay dugc thu thap
tlr 44 qudc gia va vung lanh thé, tap trung cha yéu
vao cac trinh tu virus & Viét Nam cling nhu cac nudc
lan can thudc chau A va Pong Nam A nhu Trung
Quéc, Singapore, Indonesia (Hinh 3). S6 lugng trinh
tu dén tu Viét Nam cho serotype DENV-1 la 499 trinh
ty, serotype DENV-2 la 118, serotype DENV-3 [a 22 va
khong ¢o trinh tu DENV-4 nao (Bang 2).

Bang 2. S6 lugng trinh tu chi tiét
theo tiing serotype va sé luong cac trinh tu
tuong uing thu thap & Viét Nam

Serotype 56‘ luong St“);lm_i‘ng'tnr‘mh tu
trinh ty dén tir Viet Nam
Dengue 1 865 499
Dengue 2 578 118
Dengue 3 194 22
Dengue 4 81 0
Téng sé 1718 639
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thap duoc

S6 luwgng trinh ty bd gene virus Dengue thu
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Quéc gia/ving lanh thé

Hinh 3. Phan b6 s6 lugng trinh tu thu thap theo vi tri dia ly.
(Nudc khac: Bao goém cac nuéce cé sé lugng trinh tu thu thap dugc dudi 10 trinh tu).

Cac trinh tu nay dugc chia sé lén ca s& di liéu trong giai doan tir 2001 dén 2022 trong do, 48,25% trinh
tu dugc thu thap nam trong giai doan 2006-2008 (Hinh 4). Nhom nghién ctu tim kiém sé liéu trinh tu tu
2001 dén 2022 nhung s6 liéu thuc té chi c6 dén 2019. Sé liéu day du clia cac trinh tu thu thap dugc bao gom:
Ma truy cap, serotype, ndi thu thap, thai diém thu thap va tén trinh tu dugc cung cap & Phu luc.

thap dugc

S6 lwgng trinh tu bd gene virus Dengue thu
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Hinh 4. Phan b6 s6 lugng trinh tu thu thap theo tiing nam, tir 2001 dén 2022

3.2. Két qua thiét ké méi va ddau do cho phdn iing real-time PCR da méi chdn dodn va dinh type virus
dengue

Toan bo trinh tu sau khi dugc alignment bang cong cu MAFFT'®, nhém nghién ctru chon cac ving co su
da dang giira cac type nhung van dam bao tinh tuong déng cao trong cung 1 type dé thiét k& boé méi va dau
do cho phan Uing real-time PCR da méi chan doan va dinh type virus dengue. Nhém nghién ctu lua chon
dugc 4 vung gene dich nam trén cac gene NS4 cho serotype dengue 1, Protein E cho serotype dengue 2,
NS5 cho serotype dengue 3 va NS3 cho serotype dengue 4 (Hinh 5). S dung cong cu Primer3 va cac doan
trinh ty gen dich thu thap dugc, nhém nghién ctu thiét ké dugc 4 bo moi va dau do véi cac thong sé ky
thuat & Bang 3.
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Hinh 5. Vi tri cac cap mai va dau do thiét ké cho tiing serotype,
mi tén chi vi tri clia doan gene dich, s6 la vi tri chinh xac ctia doan gene dich.

Bang 3. Cac béd méi cho phan (ing real-time PCR da méi chan doan va dinh type

Serotype | r.\ méi/dau do Trinh tu (5’ - 3') Tm°Cc | Gcop | Kichthudc
dengue : san pham
M&i xui TCAAGCGTACTGCTATGGATG 62 48
1 M&i nguoc GTCTGTCTGGCTCTGGAATAAG 62 50 106
Pau do ACTGGAGTTCTTCCTGATGGTGCTG 68 52
Mi xuoi GTCTTAGGTCGCCTGATTACAG 62 50
2 M&i nguoc ATGATGTAGCTGTCTCCGAATG 62 50 08
Pau do AGGTTCTGCTTCTATGTTGACTGGGC 68 50
Mi xuoi TGTGGACAGAGAACGTGAAC 58 50
3 M&i nguoc AACTCAAGGTACCTGGCTCC 59 55 156
Pau do GCAAGTGTGGAAGCTGTGTT 60 50
M&i xuoi CCAGAGCAACAGCCCAATAG 58 55
4 M&i nguac CCACACAGTTTTCCCTTGGT 58 50 103
Pau do AACACAGGGTTCGACTGGAT 60 50

3.3. Két quad khdo sdt méi va ddu doé cho phdn img real-time PCR da méi chdn dodn va dinh type virus dengue

Cac cap méi va dau do dugc khao sat cac thong sé vat ly bang céng cu OligoAnalyzer bao gom: Nang
lugng cau trac kep toc, ndng luong cdu tric tu bat cap va nang lugng cau tric di bat cap.

Bang 4. Cac théng sé vat ly cia cac cap mai va dau do thiét ké

Serotype Méi a (kcal/mol) ¢ (kcal/mol) ¢ (kcal/mol)
Mai xubi -2.320 -2.232 -1.784
Dengue 1 Moéi ngugc 0.820 -1.679 -4.157
Dau do -2.060 -2.973 -2.473
Méi xudi -1.235 -1.138 -2.258
Dengue 2 Mo6i ngugc 0.460 -2.003 -1.990
Pau do 0.360 -1.852 -2.683
Méi xudi 0.170 -2.503 -2416
Dengue 3 Mo6i ngugc -0.150 -3.594 -2.120
Pau do -0.070 -2.173 -3.159
Mai xubi -0.020 -2.370 -2.850
Dengue 4 Mo6i ngugc 0.180 -2.201 -2.772
Pau do -1.500 -2.659 -2.570

a: Ndng lugng cdu tric kep téc (AG moi = -5kcal/mol va AG dau do > -6kcal/mol); b: Ndng luong cdu tric tu
bdt cdp (AG méi = -6kcal/mol va AG ddu do = -10kcal/mol); c: Ndng lugng cdu tric di bdt cdp (AG méi > -
6kcal/mol va AG dau do = -9kcal/mol)
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Nhom nghién ctu tién hanh kiém tra d6 dac hiéu cia moi bang cdng cu Primer blast. Hinh , két qua cac
moi thiét ké bat cap 100% vdi cac trinh tu serotype virus dengue tuong Ung, vdi kich thudc san pham lan
luot la 106bp, 98bp, 156bp va 103bp.

A.
Soquence (5->3') Length Tm GC% Self complementarity Salf 3' complementarity
Forward primer TCAAGCGTACTGCTATGGATG 21 5700 4762 600 1.00
Reverse primer GTCTOTCTGGCTCTGGAATAAG 22 58.21 5000 200 0.00

Products on target templates
>0R389016 1 Depgue virus type 1 Isolate DENV1/Vietnam/2008/Yale-DH144 polyproteln (FOLY) gene, complete cds; and sfRNAT IncRNA gene, partial sequence

product Iength = 186

Forward primer 1 TCAAGCGTACTGCTATGGATG 21
Template BEIE i imriireieaaecaaaaan 6635
Reverse primer 1 GTCTGTCTGGRCTCTGRAATAAG 22
Template BF20 | wwoREE S T 6699
B.
Sequence (5'->3') Length m GC% Self complementarity Self 3' complementarity
Forward primer GTCTTAGBTCGCCTGATTACAG 22 58.29 50.00 4.00 3.00
Reverse primer ATGATGTAGCTGTCTCCGAATS 22 58.01 4545 400 0.00
Products on target tempiates
>PP124410.1 Dengue virus type 2 isolate 1121/D2/Melaka/2017 polypratein, envelope protein E region, (POLY) gene, partial cds
product length = 98
Forward primer 1 GTCTTAGGTCGCCTGATTACAG 22
Template = 5z 1 e R T Ry e 1868
Reverse primer 1 ATGATGTAGCTGTCTCCGAATG 22
Template 1138 . ievcrrearenrassennans 1115
C.
Sequence (5'-23) Length Tm GCY% Self complementarity Self 3' complementarity
Forward primer TETGGACAGAGAACGBTGAAC 20 57.78 50.00 4.00 2.00
Reverse primer AACTCAAGGTACCTGGCTCC 20 59.02 55.00 B8.00 3.00
Products on target templates
>PPO02582 1 Dengue virus type 3 isolate JA20JA19, complete genome
product length - 158
Forward primer 1 TGTGEACAGAGAACGTGAAC 208
Template 8863 oaaniaisiiiediniiies 8882
Reverse primer 1 AACTCAAGGTACCTGGCTCC 2@
Template 71~ 1 1 - O o 8999
D.
Sequence (5'->3) Length Tm GC% Self complementarity Self 3' complementarity
Forward primer COAGAGCAACAGLCCAATAS 20 58.61 55.00 200 2.00
Reverse primer CCACACAGTTTTCCCTIRGT 20 5822 5000 3.00 0.00

Products on target templates
>PPE15634.1 Dengue virus type 4 isclate MBCO58 polyprotein (POLY) gene, partial cds

product length = 183

Forward primer 1 CCAGAGCAACAGCCCAATAG 2P
Template 1 I o -y 5465
Reverse primer 1 CCACACAGTTTTCCCTTGET 28
Template SOE: LS e e dG ve 5520

Hinh 6. K&t qua Primer blast cac cap moi thiét ké dac hiéu bat cap 100% vai trinh tu gen tuong tng véi (A)
serotype 1, (B) serotype 2, (C) serotype 3, (D) serotype 4.

Céng cu Primer blast cling cho phép kiém tra cac trinh tu moi v6i ngan hang di liéu gen cla Ngudi,
Nam (Fungi (taxid:4751)) va vi khuan (Bacteria (taxid:2)). K&t qua cho thay cac cap méi thiét két cho serotype
dengue 2, 3, 4 khong bat cap véi bat cu trinh tu nao trong cac ngan hang di liéu trén (Bang 5). Riéng cap
moi thiét ké cho serotype dengue 1 ¢6 bat cdp véi mot trinh ty cla loai ndm Alternaria brassicae (Bang 5). Két
qua blast chi tiét dugc trinh bay 6 Phu luc 2.
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Bang 5. K&t qua bat cap cla cac trinh tu mai thiét ké cho tiing type

V@i cac ngan hang dir liéu gene ngudi, ndm va vi khuan

Ngan hang dit liéu gene
Serotype Ngugoi Nam (taxid:4751) Vi khuan (taxid:2)
Dengue 1 Khéng bét cap Alternaria brassicae Khéng bét cap
Dengue 2 Khong bat cap Khong bét cap Khong bat cap
Dengue 3 Khéng bét cap Khong bat cap Khéng bét cap
Dengue 4 Khéng bét cap Khong bat cap Khéng bét cap
IV. BAN LUAN cUa dau do thudng cao hon nhiét d6 néng chay cla

Cac boé méi va dau do dugc thiét ké dua trén
1718 trinh tu toan bd bd gen clia cd 4 serotype
dengue cong bé trén co s dir liéu Virus Variation
Resource. Trong do, uu tién cac trinh tu toan bd bd
gen virus dengue thu thap tai Viét Nam véi mong
muén cé mot thiét ké dac hiéu hon cho nhom bénh
nhan ngudi Viét Nam. Cho mdi serotype dengue,
nhom nghién ctru chd déng thiét ké vao cac viung cé
su da dang nhat gilta cac type nhung van phai dam
bao tinh tuong déng cao nhat trong cling 1 type, va
trdnh trang lap véi cac vung gene dich da dugc lya
chon trong cac thiét ké méi va dau do trudc dé nhu
cla b kit ciia CDC Hoa Ky°.

Doi v6i mot phan tng PCR, nhat la Real-time
PCR, thiét ké moi va dau do déng vai tro quan trong,
quyét dinh dé nhay, dé6 dac hiéu cta phan ung.
Thiét ké tot la diéu kién can thiét cho cac phan tng
thanh cong. Két qua khao sat cho thay cac cap moi
va dau do thiét két déu théa man cac diéu kién co
ban. Chiéu dai méi va dau do théng thuong tu 18 -
2bp, day la chiéu dai dugc coi la téi uu va dam bao
diéu kién du dai dé dat do dac hiéu va giup méi dé
dang gan vao khuén DNA sgi don tai nhiét d6 gan
moi. Trong thiét ké cla nhém nghién ctu, cac moi
va dau do déu cé chiéu dai trong ngudng tir 20 dén
22bp, dam bao t6i uu chiéu dai ciia moi va dau do.
Ty 1é GC clia méi va dau do thiét ké dao dong trong
khodng tlir 48% dén 55%, vai gia tri trung binh GC
50,83% nam trong khoang téi uu ly thuyét 40-60%.
Két qua khao sat cling cho thay nhiét d6 nong chay
cia méi nam trong khoang 58-62°C, vai gia tri trung
binh 1a 60,12°C. Theo ly thuyét, nhiét dé néng chay
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moi tir 6 dén 10°C dé€ dam béo rang dau do van bam
dinh vao DNA khuén trong qua trinh kéo dai chudi.
Tuy nhién, trong qua trinh sang loc cac bé moi thiét
ké dugc, dé ddm bao do dac hiéu vai gene dich, hai
b6 méi va dau do thiét ké cho serotype Dengue 3 va
4 c6 nhiét d6 dau do khéng thé cao hon qua nhiéu
so vGi nhiét ddé moi. Cac théng s6 vat ly clia cac cap
moi va dau do thiét k&, bao gobm nang lugng cdu
trdc kep téc (AG primer > -5kcal/mol va AG Dau do >
-6kcal/mol); nang lugng cau tric tu bat cap (AG
primer > -6kcal/mol va AG Dau do > -10kcal/mol);
nang luong cau tric di bat cap (AG primer > -
6kcal/mol va AG Dau do > -9kcal/mol) déu nam
trong nguéng cho phép, han ché téi da viéc hinh
thanh céac cau tric kep toc, tu ghép cap (primer-
dimer) hay di bat cap (hetero-dimer), qua dé téi uu
hiéu suat ctia phan tng.

Khi tién hanh kiém tra d6 dac hiéu cta moi
bang cong cu Primer blast thi méi cap méi va dau do
déu bat cap 100% vai cac gen dich cla serotype
tuong Ung, trong dé dé dai san pham khuéch dai
dang véi do dai thiét ké. Cac cap moi va dau do khi
dugc test véi cac ngan hang dir liéu cla vi khuan,
nam, gene ngudi khong cho két qua bat cdp nao.
Trit cap méi thiét ké cho serotype dengue 1 cé bat
cap vGi moét doan gen cla loai ndm Alternaria
brassicae. Tuy nhién, loai nam nay la mot loai nam ki
sinh & cay va viéc c6 vat chat di truyén cla loai ndm
nay trong mau mau & ngudi la khéng kha thi. Diéu
nay cho thdy do dac hiéu trén thiét ké in silico cua
moi ddm bao khong khuéch dai nham cac ving
gene khac hodc gen clia céac loai khac trong mét hon
hgp nhiéu cac tdc nhan trong mau bénh pham &
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bénh nhan. Pay thudng la mét thach thuc trong
thiét 1ap va t6i uu moi va dau do dé phat hién cac
mam bénh trong mau bénh phdm, vén thudng la
cac la cac mau cb thé chia déng thai nhiéu mam
bénh va dac biét la bao gobm ca gen nguai.

V. KET LUAN

Nghién ctru da thiét ké thanh céng in silico cac
cap moi va dau do cho phan ung real-time PCR da
moi chan doan va dinh type virus dengue, cu thé la
4 cap méi va dau do dac hiéu cho lan lugt 4 type
virus dengue 1, 2, 3, va 4. K&t qua cla thiét ké nay sé
dugc dua vao téi uu trén thuc nghiém va qua dé
phuc vu cho viéc xay dung bo kit real-time PCR da
méi chdn doén va dinh type virus dengue.
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