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TOM TAT

Dit vin dé: Streptococcus pneumoniae ld tdc nhdn hang ddu gay viém phoz cong dong &
nguoi Ion. Trong xét nghi¢m vi sinh, phuong phdap nudi cdy dang la “Tiéu chudn vang” tuy nhién
phirong phdp nay ton nhiéu thoi gian tra ket qua. Nghién citu tién hanh xdy dung quy trinh toi wu
héa phan g real-time PCR véi cdp méi va mau do dic hiéu cho gen cpsA phat hién vi khudn
Streptococcus pneumoniae gdy viém phoi cong dong & nguweoi I6n. Muc tiéu nghién civu: Xay dung
quy trinh real-time PCR phdt hién vi khudn Streptococcus pneumoniae gdy viém phéi cong dong &
nguwoi I6n. Péi twong va phwong phdp nghién civu: Nghién civu thir nghiém trén ching vi khudn
Streptococcus pneumoniae ATCC 6305. Tién hanh thiét ké cdp méi va mau do, sau d6 toi wu nhiét
dé bat cap, néng dé méi, mau do, khao sat dé dic hiéu va dé nhay cua phdan ung. Két qud: T 6i 1y
héa chon cdp méi va doan do cia gen cpsA dé siv dung cho quy trinh phat hién vi khudn
Streptococcus pneumoniae. Nghién civu t6i weu héa nhiét @é bt cdp & mire 57,1°C, nong dg mau do
0,25uM va nong do moi 0,3 uM. P dic hiéu ciia phan g la 100%, do nhay dat 6,4x10° ban sao
voi do chinh xdc 98,22% va hiéu sudt phan vmg la 97,1%. Két ludn: Nghién cieu da xdy dung thanh
cong quy trinh real-time PCR phdt hién vi khudn Streptococcus pneumoniae gdy bénh viém phoi
cong dong.

Tir khéa: Real-time PCR, cpsA, Streptococcus pneumoniae, viém phoi cong dong.

ABSTRACT

OPTIMIZE REAL-TIME PCR REACTION TO DETECT
STREPTOCOCCUS PNEUMONIAE
CAUSING COMMUNITY ACQUIRED PNEUMONIAE IN ADULTS

Nguyen Huynh Kim Ngan'?", Duong Thi Loan', Hoang Thuy Oanh?,

Nguyen Thi My Nga?, Nguyen Ngoc Quynh Nhi’

1. Can Tho University of Medicine and Pharmacy

2. Nam Can Tho University

Background: Streptococcus pneumoniae is the major contagious cause of community-
acquired pneumoniae in adults. In microbiological testing, the culture method is considered the
'gold standard"; however, this method requires time-intensive for results. This study to optimize a
real-time PCR reaction using specific primers and probes targeting the cpsA gene to detect
Streptococcus pneumoniae, the causative agent of community-acquired pneumonia in adults.
Objectives: To develop a real-time PCR process to detect Streptococcus pneumoniae causing
community-acquired pneumoniae in adults. Materials and methods: The study was conducted using
the Streptococcus pneumoniae ATCC 6305 strain. Proceed to design specific primers and probes,
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then evaluate the annealing temperature, primer and probe concentrations, specificity and
sensitivity of the reaction. Results: Optimization of primer pair and probe selection for the cpsA
gene for use in the detection of Streptococcus pneumoniae. The annealing temperature was
optimized at 57.1°C, with a probe concentration of 0.25 uM and primer concentration of 0.3 uM.
The study demonstrated 100% specificity, a sensitivity limit of 6.4 x 10? copies, an accuracy of
98.22%, and an amplification efficiency of 97.1%. Conclusions: The study successfully optimized a
real-time PCR assay targeting the cpsA gene for the rapid and specific detection of Streptococcus
pneumoniae in cases of community-acquired pneumonia in adults.
Keywords: real-time PCR, cpsA, Streptococcus pneumoniae, community-acquired pneumoniae.

I. PAT VAN DE

Viém phoi cong dong (VPCD) la tinh trang nhiém khuan cua nhu mé phdi xay ra &
ngoai bénh vién, bao gom viém phé nang, dng va tai phé nang, tiéu phe quan tan cung hodc
viém t6 chtc k& & phdi. Tac nhan gy viém phdi ¢6 thé 1a vi khuan, virus, nim, ky sinh
trung, nhung khoéng phai do tryc khuan lao [1], [2]. Cho dén nay, di da c6 nhiéu tién bo
trong chan doan va diéu tri nhung VPCD van 1a mot trong nhitng nguyén nhan chinh gay 4
triu ca tir vong hang nam. Ti 1¢ mic VPCD ¢ cac nudc dang phat trién cao gap 5 1an so voi
cac nude phat trién [3].

Vi khuan Gram duong Streptococcus pneumoniae, hay con duoc goi 1a phé cau
khuan 13 tic nhan quan trong gdy viém phdi cong dong pho bién nhat [4], [5]. Ti 1é nhiém
Streptococcus pneumoniae chiém tir 33-50%. Bénh viém phdi do Streptococcus
preumoniae thudng gip ¢ ngudi cao tudi, ngudi cd bénh man tinh nhu bénh phdi tac nghén
man tinh, dai thao duong, bénh tim mach va nhiing nguoi c6 hé mién dich suy giam [6], [7]

Trong xét nghiém, tdc nhén Streptococcus pneumoniae gy viém phdi cong dong &
ngudi 16n dugc xac dinh bang phuong phap nudi cdy truyén thong, phuong phap nay la
“Tiéu chudn vang” dé xac dinh tac nhan [8]. Tuy nhién phuong phap nudi cay t6n nhiéu thoi
gian tra két qua do trong qua trinh nudi cay, thoi gian vi khuan phat trién cham. Vi vay, dé
dap mg nhu cau phat hién, chan doan va diéu tri bénh, phuong phap real-time PCR phat
hién tac nhan Streptococcus pneumoniae ra doi rat ngan thoi gian xét nghiém bénh do chi
thuc hién mot phan tng. Phuong phap nay cha yéu dwa vao viéc phat hién DNA dic hiéu
cua Streptococcus pneumoniae [3], [9], [7], [1]-

Gen cpsA 1a gen quan trong thudc cum gen tong hop polysaccharide vo (cps-capsular
polysaccharide synthesis) cua Streptococcus pneumoniae. Cum gen cps chiu trach nhiém
mi hoa cac enzyme va protein lién quan dén qua trinh sinh tong hop vé polysaccharide, 14
yéu td doc luc chinh giup vi khuén tranh dugc hé mién dich cua vét chu béng cach ngan
thuc bao [8]. Ngoai ra, Streptococcus pneumoniae c6 gen lytA con dugce goi la autolysin hay
cu thé hon 1a N-acetylmuramoyl-L-alanine amidase. Pay 1a mot enzyme thugc nhom
autolysin ¢6 vai tro quan trong trong qua trinh tu phén giai cua vi khuén. LytA chiu trach
nhiém trong viéc phan cit lién két peptidoglycan trong thanh té bao din dén pha v& thanh
té bao [10].

Mic du real-time PCR d3 duoc st dung rong rdi trong chan doan Streptococcus
pneumoniae, nhung hién nay & Viét Nam phan 16n cac nghién ctru hién tai chi tap trung vao
viéc ing dung real-time PCR dé phat hién va xac dinh Streptococcus pneumoniae trong cac
mau bénh phdm. Van con rat it cac ‘nghién ctru chuyén sau tap trung vao viéc t6i vu hoa quy
trinh ndy. Vi vay, nghién ctru tién hanh v&i muc tiéu: Xay dung quy trinh phat hién
Streptococcus pneumoniae bang k¥ thuat real-time PCR nhdm gen dic hiéu cpsA4 hoic lytA
cua Streptococcus pneumoniae.
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IL. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

Chung vi khuan Streptococcus pneumoniae ATCC 6305 duoc cung cip boi hing
Oxoid (MY).

2.2. Phwong phap nghién ciru

- Thiét ké nghién ciru: Nghién ctru thir nghiém.

- Noi dung nghién ciru: Thiét ké moi va mau do dua vao 2 gen cpsA va IytA, thiét
ké dya vao phan mém Primer3, kiém tra cac thong s6 mdi bang cong cu OligoAnalyzer, d6
ddc hiéu ctia modi va mau do duoc kiém tra bang cong cu BLAST ctia NCBL. Str dung phuong
phap PCR, tién hanh chon cip moi va miu do tdi wu nhat voi vi khuan Streptococcus
pneumoniae. Tdi wu nhiét d6 bét cap theo gradient tir 50°C-65°C (50°C; 51,4°C; 52,9°C;
54,3°C; 55,7°C; 57,1°C; 58,6°C; 60°C). T6i vu ndng d6 mdi va mau do theo bang 1 dé khuéch
dai chinh xac DNA dich ma khong tao ra san phém khong dac hi€u hoac primer dimer. Khao
sat do dac hiéu trén cac miu DNA cta cac chung vi khuan Streptococcus mitis; Haemophilus
influenzae; Staphylococcus aureus. Khao sat do nhay cua phan tmg st dung nong d6 vi
khuan Streptococcus pneumoniae & 107 copies/ul 1am chimg duong, mau pha loing mau
bac 10 theo thtr tu: 10%; 10% 10%; 10*%; 10% 10 copies/pl.

Bang 1. Ma tran ndng do moi va nong do mau do

M da Mol M 0,3 uM 0,5 uM 0,7 uM 0,9 uM
0,1 uM 0,1-0,1 0,103 0,1-0,5 0,1-0,7 0,1-0,9
0,15 uM 0,15-0,1 0,150,3 0,15-0,5 0,507 | 0,509
0,2 uM 0,2-0,1 0,203 0,205 0,207 0,209
0,25 uM 0,250,1 0,250,3 0,25-0,5 02507 | 02509

- Phwong phép xir Iy va phan tich s6 li¢u: St dung phin mém Excel 2019 trong
quan 1y, thong ké va phan tich so li¢u.

III. KET QUA NGHIEN CUU
Thiét ké moi va miu do
Bang 2. Trinh ty mdi va mau do thiét ké

Tén Trinh tu
MOoi xudi TTAAAAGGTACAGGTCGGACGG
cpsA | Moi ngugc TCTACCCTCCATCACATCCTGT
Poan do FAM-TGCAATGCCAGACAGTAACCTCT
MOoi xubi AGCGGTTGAACTGATTGAAAGC
IytA | Mbi nguoc ATGGTCTGAGTGGTTGTTTGGT
Poan do FAM-TGCCGAAAACGCTTGATACAGGG

Nhan xét: Cap mdi va mau do dugc thiét ké dé khuéch dai gen cpsd va Iyt cua
Streptococcus pneumoniae 6 trinh ty dugc thé hién 0 Bang 2. Kiém tra trinh tu moi cua 2
gen bang cong cu OhgoAnalyzer cho thiy cac thong sé nhur chidu dai mdi/miu do, thanh phan
GC, nhiét do nong chay, cac cau tric hairpin, self-dimer (AG > -9 kcal/mol) déu dép tng
nhiing yéu cau trong thiét ké mdi. Tinh dic hiéu cia doan moi va mau do dugce kiém tra bé’mg
phan mém BLAST (NCBI) cho thay khong co sy bat 1én céc trinh ty ctia sinh vét khac, va két



TAP CHi Y DU'O'C HOC CAN THO - SO 89/2025

qua ciing cho thay rang kha ning bét cap dic hiéu cia doan moi va mau do trén gen cpsA va
Iyt4 cta ching vi khuan Streptococcus pneumoniae dat mirc do trong dong 1a 100%.

Hinh 1. Két qua dién di trén gel cap mdi ciia 2 gen Iytd va cpsA

Nhan xét: Sau khi thiét ké moi va mau do, tiép tuc tién hanh kiém tra moi cta 2 gen
cpsA va lyt4 bang phuong phap PCR va dién di trén gel. Két qua dién di gel & hinh 1 cho
thdy cip mdi va mau do cua gen cps4 1a t6i uu nhat. Nén chiang t6i chon cip mdi va mau
do cua gen cpsA dé t01 uu hoa phan tmg phat hién vi khuan Streptococcus pneumoniae. Sau
khi c¢6 két qua gen t6i uu nhat, kiém tra moi va mau do gen cpsd cho thay ca 3 1an 1ap lai
cua thi nghiém déu c6 tin hiéu khuéch dai, Ct ca 3 1an lap lai cho gia tri Ct trung binh 24.0,
va mau chirng 4m khong cho gi4 tri Ct.

Téi wu nhiét dd bat cip

Amplification Amplification

57.1°C

Cycles Cycles
Hinh 2. Két qua real-time PCR tdi uu nhiét do bat cap
Nhan xét: Két qua khao sat nhi¢t do bat cap moi, mau do khuéch dai gen cpsA cho
thdy tit ca cac muc nhiét d6 déu c6 tin hiéu khuéch dai. O muc nhiét 46 57,1°C cho Ct sém
nhat (21.4) va tin hiéu khuéch dai cao nhat. Vi vay, nhi¢t do bét cap thich hop cho cap mdi
va mau do dugc chon 1a 57,1°C.
T6i wu ndng d9 mdi va miu do
Két qua tdi vu ndng d6 moi va mau do dua vao ma trén tai bang 1 cho thay trong cac
ndng d6 khao sat thi nong do mdi & mirc 0,3 pM va ndng d6 mau do & mirc 0,25 pM cho tin
hiéu khuéch dai cao nhat va cho gia tri Ct =25,01 sém so voi nhitng néng khac. Vi vay, nong
d6 mdi va mau do duge chon lan lugt 13 0,3 UM va 0,25 uM cho céc thi nghiém tiép theo.
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Khao sat do dic hi¢u
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Hinh 3. Két qua real-time PCR khao sat do ddc hiéu

Nhén xét: Két qua khao sat do dic hiéu gdm cac mau Streptococcus pneumoniae
ATCC 6305, BHI - Streptococcus aureus, DPH2 - Streptococcus mitis, PH3 - Escherichia
coli. Phan rng chi duong tinh v4i mau ¢6 DNA cua Streptococcus pneumoniae. Tin hiéu
huynh quang khong xuat hién, vi vay khong xay ra phan Gng véi cac chung khac. Bg dac
hi€u cua phan tng dat 100%.
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Biéu d6 1. Puong chuan d nhay ctia cip mdi va miu do
Nhan xét: Két qua khao sat do nhay cap moi va mau do khuéch dai gen ¢psA cho
thiy, cdc phan tmg tir 6,4x10° copies den 6,4x10? copies déu cho tin hiéu huynh quang, tin
hiéu huynh quang | thap nhat twong ung sO ban sao lae, 4x10? copies v6i Ct1a 27,87 chu ky.
Biéu d6 1 biéu dién moi quan h¢ tuyén tinh giita s6 ban sao c6 trong mau chudn va gia tri
Ct, v&i R?=0,9822. Viy s6 ban sao cua gen cpsA thip nhit ma phan tng c6 thé phat hién 1a
6,4x10? copies/phan tg. Do chinh xéc 1a 98,22% va hiéu suat phan tng 1a 97,1%.
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IV. BAN LUAN

Nghién ciu da xdy dung phan Ung real-time PCR phat hién Streptococcus
pneumoniae dya vao gen cpsA, voi do dac hi¢u 100%, do nhay 6,4x10? copies va hiéu suét
phan tng dat 97,1%. Diéu nay khang dinh phuong phap thiét ké mdi va mau do cps4 trong
nghién ciru pht hop dé phat hién Streptococcus pneumoniae.

St dung gen cps4 dugc danh gia cao vé d6 dac hi€u, gen nay mé héa cho mot thanh
phan trong qua trinh tong hop vo polysaccharide 1a mot ddc diém dic trung va quan trong
trong viéc xac dinh Streptococcus pneumoniae. So voi cac gen muc ti€u khac nhu ply, duoc
sir dung phd bién trong mot sé bo kit thuong mai nhung lai c6 nguy co bét chéo voi cac loai
cung nhém nhu Streptococcus mitis va Streptococcus pseudopneumoniae, thi cpsA dugce ghi
nhén c¢6 d6 dac hiéu cao. Mac du gen cpsA4 thé hién do dic hiéu cao, nhung theo nghién ctiru
ctia Kukla, trong mét s6 trudng hop c6 mot ti 1¢ nho chung Streptococcus pneumoniae khong
v6 6 thé khong mang gen cpsA4 dan dén phan ¢ mg am tinh gia [8].

Ve phan ng real-time PCR, cac thong so t6i uu trong nghién ctru voi nhiét do bat cap
57,1°C, néng d6 moi 0,3 pM va ndéng d6 mau do 0,25 uM. Pay déu 13 nhiing thong s6 phu
hop véi diéu kién phan tng theo khuyén céo trong cac tai liéu k¥ thuat hién hanh ciing nhu
trong cac nghién ctru tuong dong nhu cua Boix-Palop, trong d6 pham vi nhiét do bt cap hiéu
qué thudng dao dong tir 55°C dén 60°C [9]. Diéu nay cho thiy quy trinh duoc xay dyung trong
nghién ctru hoan toan kha thi dé trién khai trong xét nghiém 1am sang thudng quy, dic biét
khi can rit ngn thoi gian chan doan ma van dam bao do chinh xac va do tin cay.

Nghién ctru da xay dung quy trinh real-time PCR c6 tinh mg dung cao, gop phan
cai thién cong cu chan doan vi sinh cho bénh viém phéi cong déng do Streptococcus
pneumoniae, dong thoi mé ra hudng tiép can méi trong viéc phat hién vi khuan trong cac
tinh hudng 1am sang nhu mat d¢ vi khuan trong mau bénh pham thap hoic bénh nhan da
dung khang sinh trudce do.

V. KET LUAN

Nghién ctru da xay dung quy trinh quy trinh real-time PCR v6i céap mdi dic hiéu va
mau do dé khuéch dai gen cpsA cua vi khuan Streptococcus pneumoniae. Tbi wu hoa thanh
cong phan g real-time PCR phat hién vi khuan Streptococcus pneumoniae c¢6 do dic hiéu
va do nhay cao. P9 dac hi¢u cua phan img 100%, phan tng c6 kha nang phat hién chinh xéc
mAau muyc tiéu & muc thip nhét 1a 6,4x10? copies/phan tg. Cén trién khai thir nghiém quy
trinh trén mau bénh pham 1am sang thyc té dé danh gia tinh hiéu qua va kha ning ung dung
trong chan doan.
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