Nghién ctru khoa hoc cbng nghé
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1. PAT VAN DE

BK polyomavirus (BKV) dugc bao cao 1an dau tién vao nam 1971 tai Phong
thi nghi€ém tham chiéu virus, London, Anh [1]. BKV thudc ho Polyomaviridae,
chi Polyomavirus, véi hinh thai dién hinh cua virion khong c6 bao ngoai gdm vo
capsid hinh nhi thap dién duong kinh 40 nm bao boc hé gen DNA so¢i d6i, dang
vong, kich thuédc khoang 5 kb. Hé gen cua BKV dugc chia thanh cac vung chinh
gdém vung diéu khién khong ma hoa chira ving khéi dau phién ma va cac trinh ty
khoi dong hai chiéu, ving kiém soat sém mi héa khang nguyén khéi u nho (StAg)
va khang nguyén khdi u 16n (LTag), ving kiém soat mudn ma héa protein vo virus
(VP1-VP3) va agnoprotein [2].

BKYV 1a virus pho bién trong cong dong, véi ty 1& huyét thanh duong tinh lén
t6i 80% & ngudi trudng thanh. Ngudi nhiém BKV khong c6 triéu chimg 1am sang cu
thé, c6 thé gay sbt, viém duong ho hap trén tuy nhién céc triéu chimg nay d& nham
1an vé6i cac bénh khac [3]. Sau khi nhiém nguyén phat, BKV ton tai tiém an khong
triéu chung va chi tai hoat dong & nhitng bénh nhan suy giam mién dich hay sir dung
thudc e ché mién dich. O bénh nhan ghép than, BKV c6 thé dan dén bénh than do
BKYV (BKYV associated nephropathy, BKVN), gay hep niéu quan, viém bang quang,
viém than k€ va thai ghép [2].

Phat hién va dinh lugng BKV-DNA trong huyét tuong, nudc tiéu cé vai trd
quan trong trong theo doi, giam sat BKV & bénh nhén sau ghép than. Hién nay xét
nghiém BKV-DNA tir miu 14m sang duoc tién hanh trén cac kit thuong mai nhu
RealStar (Altona Diagnostics, Germany), GeneProof (GeneProof, Czech Republic),
R-gene (Argene, France),... [4, 5, 6]. Bén canh d6 mot s6 master mix ciing da dugc
s dung nhu TITANIUM Taq DNA polymerase, Bio-Rad SsoAdvanced Probes
Supermix, HotStart Taq Master Mix, QuantiTect Probe PCR Master Mix cung cac
moi, probe dugc thiét ké dic hiéu [3, 7, 8]. Viéc toi vu st dung nhitng master mix
gitip cac phong xét nghiém chii dong trong lya chon sinh pham chan doan, tuy nhién
con it nghién ciru so sanh, ddnh gia vé hidu qua cua cdc master mix probe real-time
PCR trong xac dinh BKV-DNA. QuantiTect Probe PCR Master Mix dugc st dung
linh hoat trén nhiéu hé thong real-time PCR, trong d6 c6 Rotor-Gene Q (Qiagen,
Puc) va di duoc nhém nghién ctru st dung trong phat trién k¥ thuat real-time PCR
dinh lugng n(‘Sng d6 BKV-DNA [9]. Trong khi d6, AceQ qPCR Probe Master Mix 1a
sinh pham méi ciing dugc khuyén cao phu hop véi hé théng Rotor-Gene Q, thoi
gian phan Gng nhanh va gia thanh canh tranh. Do d6, ching t6i thyc hién nghién ctru
nay nham so sanh, danh gi4 hai master mix AceQ qPCR Probe va QuantiTect Probe
PCR trong xac dinh BKV-DNA bang k§ thuat real-time PCR.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. Vit liéu

Master mix: Hai master mix dugc dung cho nghién ctru 1a AceQQ qPCR Probe
Master Mix (Ky hiéu: AceQ Probe MM, Q112, Vazyme Biotech Co. Ltd., Nanjing,
China) va QuantiTect Probe PCR Master Mix (Ky hiéu: QuantiTect Probe MM, cat.
204343, Qiagen, Hilden, Germany).

) M&éi va probe: Cip mdi, probe 1a qBK-F/R va dau do TagMan probe qBK-Pr
khuéch dai trinh tu gen VP1-BKV da dugc sir dung trude ddy cua nhom nghién ctu
trong phat trién ky thuat real-time PCR dinh lrong nong d6 BKV-DNA, st dung
QuantiTect Probe MM [9].

M?}u ching dwong DNA plasmid: Mau chtng duong DNA-BKV plasmid
duoc thiét 1ap tir mau plasmid tinh khiét pGEMT-VPI tai t6 hop, chura trinh tu gen
VP1 cta BKV [10]. Plasmid dugc tinh sach bang bg kit GeneJET Plasmid Miniprep
Kit (Thermo Scientific, My) sau d6 duoc pha lodng trong nude khur ion tao dai nong
do tir 107" dén 10% (copy/ul). Mau dugc xac dinh OD biang may do quang phd
SpectraMax Quickdrop (Molecular Devices) voi don vi 1a ng/ul. Pon vi sir dung nhép
dir liéu vao may la copy/ul dugc quy doi nhu sau:

Khéi lvgng (ng) x 6,022 x 1023
Chiéu dai (bp) x 650 x 10°

2.2. Phuong phap nghién ciu

S6 ban copy =

Nghién ctru dugc thuc hién theo phuong phap thuc nghi€ém mo té, phan tich
phong thi nghiém, 1an luot thuc hién cac phan ng real-time PCR st dung hé thong
Rotor-Gene Q (Qiagen, Duc) trén mau chimg duong DNA-BKV plasmid, DNA mau
bénh phdm dé x4c dinh cac chi sb chu ky ngudng (Cycle threshold, Ct), ndng do. Ky
thuat real-time PCR xac dinh BKV- DNA st dung AceQ Probe MM dugc khao sat
lan luot ndng d6 moi gBK(F+R) tir 0,1 dén 1,0 uM (ndng do probe 0,1 pM); probe
qBK-Pr tir 0,05 dén 0, 25 uM trén mau chimng dwong plasmid DNA-BKV dugc pha
lodng dén nong d6 2x10° copy/ul ky hiéu 1a E3 (Bang 1), nong do mdi, probe dugc
Iwa chon 1a ndng d6 ma tai @6 cho tin hi¢u huynh quang 6n dinh va gia tri Ct nhé nhét.

K¥ thuat real-time PCR xac dinh BKV- DNA sir dung AceQ Probe MM dugc
so sanh voi ky thudt real-time PCR su dung QuantiTect Probe MM da duoc nhom
nghién ctru thiét 1ap trude d6. Cu thé, phan tmg real-time QuantiTect Probe MM c6
thanh phan: 1X QuantiTect Probe MM; 0,2 uM méi xudi, moi nguoc mdi loai; 0,05
uM probe; 5 ul ADN khuén, nuée khtr ion khong 1an DNAase/RNAse dugc bd sung
dén thé tich 20 pl, voi chu trinh nhiét (50°C-5 min) x 1 chu ky, (95°C-15 min) x 1
chu ky, (94°C-15 s, 58°C-40 s) x 45 chu ky dugc thuc hién trén may real-time PCR
Rotor-Gene Q (Qiagen, Dic). K¥ thuat real-time QuantiTect Probe MM nay véi
ngudng phét hién 1 copy/ul trén panel mau, do tin ciy 95%, da dugce danh gia cho
két qua tuong duong so vai kit RealStar® BKV PCR 1.0 (Altona- Diic) trén méau
bénh pham 1am sang [9].
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Bang 1. Khdo sat cac thanh phan phan mg real-time PCR v6i AceQ qPCR Probe

Master Mix
. dng dd Nong dj Thé tich
TT Thanh phin Nong d9 ban ong do ¢ tic
dau (uM) | hoat djng (uM) [m
1 AceQ Probe MM 2X 2X 1X 10
. 0,1;0,2;0,3;0,5; | 0,2;0,4; 0,6;
2 Primer gBK(F+R) 10 0.8 1,0 1.0: 1.6: 2.0
0,05; 0,1; 0,15; 0,1;0,2; 0,3;
3 | TagMan Probe qBK-Pr 10 0.2: 025 0.4- 0.5
4 H,O - -
5 DNA khuon (E3) 5
Chu trinh nhiét: (95°C-5 min) x 1 chu ky, (95°C-10s 60°C-30 s) x 45 chu ky

Dé so sanh hai master mix, phan tmg real-time PCR sir dung AceQ Probe MM
va QuantiTect Probe MM dugc danh gia dong thoi trén miu chimg duong DNA
plasmid dai ndng do tir 2x10™" copy/ul dén 2x10° copy/ul (ky hiéu tir E-1 dén E5) dé
xdy dyng duong hdi quy tuyén tinh, xac dinh hé s twong quan (R?) va hiéu suat
phan tmg H%:; dai ndng dé tir 2x10 copy/pl dén 2x10? copy/pl (ky hiéu tir E-3 dén
E2), mbi mau duoc chay lap lai hai lan trong cting mot 1an chay va lap lai thi nghiém
6 lan dé xac dinh gi6i han phat hién LOD. Dong thoi, phan tng real-time PCR st
dung hai master mix ciing dugc danh gia trén DNA-BKYV tach chiét tir 11 mau bénh
pham huyét tuong, nudc tiéu ciia bénh nhan sau ghép than. Trong cic thi nghiém,
mdi mau duoc chay lip lai hai lan trong cung mot lan chay va lap lai thi nghiém it
nhét 2 1an dé tinh gi4 tri trung binh.

S liéu duoc thdng ké trong phan mém Microsoft Excel 2019, phan tich bang
Graphpad Prism 9.5, phan tich su khac biét gi tri trung binh Ct bang Paired t-Test,
xac dinh hé sb twong quan (R”) va hiéu suat phan tng (H%), danh gia sy dong nhat
cua hai ky thuat st dung master mix AceQ qPCR Probe va QuantiTect Probe PCR
bang biéu d6 Bland- Altman, két qua dinh lugng dong nhat khi cac gia tri phan tich
Bland-Altman nim trong pham vi khac biét trung binh £1,96 d6 1éch chuén (bias
1,96 SD), stir dung cong cu Quodata dé xac dinh LOD.

3. KET QUA VA THAO LUAN

3.1. Thiét 1ap k§y thuit real-time PCR xac dinh BKV-DNA sir dung AceQ
qPCR Probe Master Mix

Trudce khi so sanh hai master mix, d6i véi AceQ Probe MM, k¥ thuat real-time
PCR x4c dinh DNA-BKYV can duoc khao sat 1an lugt véi néng d6 mdi va probe. Két
qua real-time PCR khao sat ndng d6 mdi va probe sir dung AceQ Probe MM dugc
téng hop & Bang 2.
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Bang 2. Két qua khao sat ndng d6 mdi, probe
st dung AceQ qPCR Probe Master mix

Cicthongsé [Ct1 [c2 [ct3  |[Mean [SD | %cV
Nong dé mdi (uM)

0,1 222 |22 |216 [21,92 |026 | 12
0,2 22,1 21,5 |21,9 |21.85 [025 | 1,
0,3 22,8 22,7 [229 [22,78 [0,06 | 03
0,5 21,7 |21,6 |214 [21,59 |0,14 | 06
0,8 21,4 |22 |21,7 [21,70 |021 | 1,0
1,0 21,6 22,1 [21,8 [21.83 |0,09 | 09
Nong do probe (uM)

0,05 239 233 [229 [2335 039 | 17
0,1 22,7 22,8 |225 2266 |0,11 | 05
0,15 223 |22 |21,5 |21,96 [033 | 15
0,2 21,9 21,3 |21,9 |21,67 [027 | 13
0,25 21,7 |22 |2201  |21,9 |0,17 | 08

Chii thich: Ct: Chu ky nguéng; Mean: Trung binh; SD: D¢ léch chudn;
CV: H¢ s6 bién thién.

Hinh 1. D) thi huynh quang khuéch dai gen VP1-BKV bang phan tmg real-time
PCR trén mau chung duong E3 véi cac néng d6 probe 0,05; 0,1; 0,15; 0,2; 0,25 uM
sir dung AceQ Probe MM, NC: Péi chtig am.

) Két gué khéo‘ sat néng do mdi & cac muc Q,l; 0,2; 0,3; 0,5; 0.,8; 1‘,0 uM cho
thay, tai néng d6 moi 0,5 pM Ct c6 gid tri nho nhat (CV=0,6%). Do do, néng d6 moi
0,5 uM c6 d9 tin cay cao nhat, dugc lya chon trong cac phan ung khao sat nong do
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probe. Tuong tu, két qua khao sat n(‘Sng d6 probe ¢ cac muc 0,05; 0,1; 0,15; 0,2; 0,25
uM cho thiy, ndng do probe 0,2 pM c6 gia tri Ct nho nhat (CV=1,3%) (Hinh 1).
Nhu vay, trong nghién ctru nay chung t6i da thiét 1ap dwoc phan ung real-time PCR
xac dinh BKV-DNA vé6i nong do mdi 0,5 pM va probe 0,2 uM khi sir dung AceQ
Probe MM.

3.2. Danh gia ky thuit real-time PCR xac dinh BKV-DNA sir dung hai
loai master mix trén by mau chirng dwong plasmid

Két qua real-time PCR xac dinh BKV- DNA str dung hai loai master mix chay
lap lai trén dai ndng do plasmid pha lodng tir 2x10™" dén 2x10° copy/pl (E-1-E5)
dugc phan tich, so sanh gia tri Ct trung binh. S6 liéu Bang 3 cho thay, gia tri trung
binh Ct cua QuantiTect Probe MM 14 26,93 (23,81-30,05) 1én sém hon Ct ctia AceQ
Probe MM 1a 27,92 (25 08-30,75) khoang -0,988 (-1,447 — -0,53) chu ky ¢ dai nong
do tir 2x10" dén 2x10° copy/ul va c6 su khac biét vé gia tri trung binh khi stt dung
hai loai master mix (p<0,05). Sy khac biét nay c6 thé do thanh phan cta cac master
mix khéc nhau trong d6 c6 Taq DNA polymerase va dém PCR. Diéu ndy ciing dugc
phan anh qua nghién ctru cua Wolffs va cong sy [11]. Tuy nhién, h¢ so tuong quan
Pearson 0,993 (p<0,0001) cho thiy mbi twrong quan tuyén tinh rat manh giita cac gia
tri Ct khi str dung hai loai master mix (Hinh 2A).

Bang 3. So sanh k¥ thuét real-time PCR xac dinh BKV- DNA st dung hai loai
master mix trén bo mau chimg duong plasmid tir 2x10" copy/ul dén 2x10° copy/ul

AceQ Probe MM QuantiTect Probe MM
(A) (B)

Gia tri Ct trung binh (95% CI) | 27,92 (25,08-30,75) 26,93 (23,81-30,05)

Pair t test (p) p (0,0003)<0,05

Su khac biét gia tri Ct trung

binh (B-A) (95% CT) -0,988 (-1,447 — -0,53)

Hé sb twong quan Pearson 0,993 (p<0,0001)

phurong trinh ROTQUY tWyen |y _ 3 3806X+ 33,39 | Y = -3,522%X + 32,34
Hé sb twong quan R’ 0,994 0,991

Hiéu suit phan tmg 97,55% 92,28%

LOD (95% CI)(Copy/ pul) 0,87 (0,419-1,815) 1,17 (0,342-93,046)
Thoi gian (h) 1,17 1,65

Chu thich: 95% CI: Khoang tin cdy 95%.
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Y =-3.382"X + 33.39; R?= 0.994 @ AceQ Probe MM
Y =-3.522"X + 32.34; R?= 0.991 -# QuantiTect Probe MM

Y =1.095"X - 3.628; r=0,993

Ct-QuantiTect Probe MM
g

r T T T T T 1
10 15 20 25 30 35 40 0= r

Ct- AceQ Probe MM Log10 néng d6 (copy/ul)

A) B)

Hinh 2. A) Mbi tuong quan giira cac gia tri Ct ctia hai master mix. B) Pudng chuan
cho hai master mix khi danh gia trén mau ching duong plasmid

Phaén tich hdi quy tuyen tinh gitra gia tri Ct va nong d6 (gia tri log;o ndng o)
cua tirng master mix cho thay mdi tuong quan tuyén tinh manh gitra hai gia tri twong
ung. Ca hai master mix déu c6 hé sb trong quan va hiéu suit phan tng cao (AceQ
Probe MM ¢6 R® = = 0,994; H% = 97,55; QuantiTect Probe MM co6 R’ = = 0,991;
H% = 92,28) chimg t6 qua trinh khuéch dai gen muc tiéu ciing nhu k¥ thuat thao tac
t6t (Hinh 2B). Sir dung cong cu Quodata, gia tri LOD 95% ctia phan tng real-time
PCR BKV-DNA st dung AceQ Probe MM va QuantiTect Probe MM dugc xac dinh
lan Iuot 13 0,87 (0,419-1,815) va 1,17 (0,342-93,046) copy/ul. So v&i nghién ciru
cac master mix cho real-time PCR trong xac dinh BKV nhu Bio-Rad SsoAdvanced
Probes Supermix véi duong chuén c6 slope -3,5; intercept 43; R*= 0,99, H%= 91,8;
LOD 95% 1a 125 copy/ml [7]; hay TITANIUM Taq DNA polymerase kém
TITANIUM Taq PCR buffer (Clontech Laboratories, Inc, Mountain View,
California) c6 R*= 0,99, H% = 91,01; LOD < 500 copy/ml [8]. Qua do, chung t6i
thdy rang két qua cia nhom nghién ctru 1a tuong dwong va dang tin cay.

V& thoi gian thuc hién phan Gng, k¥ thuat real-time PCR sir dung AceQ Probe
MM c6 thoi gian phan Gmg nhanh hon QuantiTect Probe MM la 0,48 gio (1,17<
1,65 gi®), gitip rut ngan thoi gian qua trinh xét nghiém.

3.3. Panh gia k¥ thuit real-time PCR x4c dinh BKV-DNA trén miu 1im sang

Ky thut real-time PCR xac dinh BKV-DNA str dung hai loai master mix
ngoai danh gid trén mau ching duong plasmid con dugc danh gid trén mau DNA-
BKV tach chiét tir 11 mau bénh pham huyét turong, nudc tiéu cua bénh nhan sau
ghép than. Trong 11 miu DNA-BKV tich chiét tir bénh pham lam sang dugc sir
dung, master mix AceQ qPCR Probe va QuantiTect Probe PCR déu cho két qua
ddng duong tinh voi 09 miu (master mix AceQ qPCR Probe co gia tri Ct trong
khoang 11,13 tir 32,63), va két qua dong 4m tinh v6i 02 miu. Hai mau dong am nay
déu 1a huyét trong, trong d6 c6 01 mAu v6i master mix AceQ qPCR Probe cho tin
hiéu huynh quang gia tri Ct cao (Ct = 36,74) con master mix QuantiTect Probe PCR
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khong co tin hi€u. Tuy nhién, gia tri Ct nay véi master mix AceQ qPCR Probe turong
duong ndng d6 0,051 copy/ul (dudi ngudng phat hién), nén van dugc xac dinh 13 4m
tinh. Chi s6 Ct ctia hai master mix khac nhau nguyén nhan c6 thé do sy sai khac vé
thanh phan cia hai master mix. Két qua nay ciing c6 thé do mau huyét twong nong
do6 rat thap, sb ban sao BKV-DNA khong du dé phan img PCR c6 thé phat hién.
Diéu niy ciing duge thé hién qua nghién ctru cua So Ji Kang trén gen ND5 [12].
Nhu vay, xét trén tong the c6 sy dong thuan tot vé hiéu suét cua hai master mix thé
hién qua méi quan hé tuyén tinh manh véi hé sb twong quan 0,996 (Hinh 3A).

Pé xac dinh liéu c6 sy khac biét cua gia tri nong d6 gilta hai master mix,
ching tdi da danh gia song song thong qua biéu d6 Bland-Altman. Khao sat muc do
chénh 1éch gia tri ndng d6 (logio) cia AceQ Probe MM va QuantiTect Probe MM,
su khac biét trung binh (hiéu s6 cua nong do C- AceQ Probe MM - C QuantiTect
Probe MM) 14 0,112. Két qua cho thay, khong co diém nao vuot ra ngoai giéi han

clia sai biét cho phép, twong dwong 100% diém nam trong khoang sai biét ULOA va
LLOA (-0,299; 0,524) (Hinh 3B).

40+

0.6 ULOA 0.524

209 Bias 0.112

Ct_QuantiTect Probe MM

Y =1.028*X - 1.600; r= 0.996

5 4 6 8
| Trung g‘mh nong doé Log,q copy/ul
LLOA -0.299
Y .- --mmmmmn-

Khac biét néng do (Logq,) gitba hai master mix

Ct_AceQ Probe MM

A) B)

Hinh 3. A) Mbi tuong quan gitra cac gia tri Ct cua hai master mix danh gia trén mau
1am sang; B) Biéu d6 Bland- Altman danh gia sy tuong ddng gia tri ndng d6 (logl0
copy/pl) cua hai master mix trén mau bénh pham duong tinh, dudng nét do biéu
din khac biét trung binh (Bias), duong nét xanh biéu dién cho gia tri khac biét trung
binh + 1,96 SD (Upper/Lower 95% Limits of Agreement ULOA/ LLOA)

Két qua danh gia budc dau cho thiy higu qua cua hai master mix trong phan
ung real-time PCR xac dinh BKV-DNA voéi gen dich VP1 la tuong duong nhau,
QuantiTect Probe MM c¢6 gid tri Ct sém hon AceQ Probe MM khoang -0,988
(-1,447 — -0,53) chu ky, nhung két qua phat hién BKV trén 11 mau lam sang cia hai
master mix 1a dong nhét. Tuy nhién, két qua danh gia s& chinh xac hon khi duoc
thuc hi¢n trén s6 mau bénh pham nhiéu hon, tir d6 c¢6 thé khao sat vé da dang céac
kiéu gen, subtype cua BKV [4], [7], cling nhu d6 on dinh trong chan doan cua cac
master mix theo thoi gian.
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4. KET LUAN

Hai master mix AceQ qPCR Probe va QuantiTect Probe PCR c6 sy khac biét
vé gia tri Ct trung binh (p<0,05), nhung c6 mdi twong quan tuyén tinh rat manh véi
h¢ s6 twong quan Pearson r 0,993 (p<0,0001)). X¢t riéng tung loai, ca AceQ Probe
MM va QuantlTect Probe MM déu cho hé s6 twong quan tét, hiéu suat phan tng
cao, LOD 95% lan luot 1a R*=0,994; H% = 97,55; LOD 0,87 (0,419—1,815) copy/ul
va R*=0,991; H% = 92,28, LOD 1,17 (0,342-93,046) copy/ul, thoi gian phan tmg
v6i AceQ Probe MM nhanh hon QuantiTect Probe MM 1a 0,48 gid, c6 tiém ning
tmg dung thuc té. Cé su twong quan cao giita cac gia tri Ct r = 0,996 va phu hop
phat hién BKV trén miu 1dm sang v6i hai loai master mix khi phan tich biéu do
Bland-Altman cho thiy tit ca cac gia tri khac biét ndng d6 déu nam trong gii han
bias + 1,96 SD (-0,2999; 0,524). Nhu vay, ca hai master mix déu c6 kha nang x4c
dinh BKV bang real-time PCR sir dung gen dich VP1, c6 thé xem xét viéc sir dung
két hop cc master mix nay trong xét nghiém xac dinh BKV.

Loi cim on: Cong trinh nay dugc hoan thanh nho s ho trg tir dé tai Khoa
hoc va Cong nghé cap Hoc vién Qudn y, B Quoc phong nam 2024-2025.
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SUMMARY

COMPARISON OF TWO MASTER MIXES REAL-TIME POLYMERASE
CHAIN REACTION PROBE FOR BK POLYOMAVIRUS DETECTION

Comparison of the efficiency of probe real-time PCR master mixes for BKV
detection offers additional PCR reagent options for clinical laboratory tests. In the
present study, AceQ qPCR Probe Master Mix was compared with QuantiTect Probe
PCR Master Mix in the real-time PCR assay targeting the VP1-BKV gene. The
Rotor-Gene Q platform (Qiagen, Germany) and a 10-fold serial dilution of
recombinant BKV-VP1 plasmid ranging from 2.10" copies/ul to 2.10° copies/pul
were used to evaluate. There were differences in Ct values (p<0.05) between the two
master mixes but complete agreement in the performance of AceQ Probe MM
compared with QuantiTect Probe MM, showing an excellent correlation with
Pearson’s correlation coefficient (r) of 0.993 (p<0.0001). AceQ Probe MM as well
as QuantiTect Probe MM showed good coefficient of determination (R?) values,
high PCR efficiency (H%), and limit of detection at 95% confidence with R* value
0f 0.994, 97.55%, LOD 95% of 0.87 (0.419-1.815) copies/pl, and R* value of 0.991,
92.28%, LOD 1.17 (0.342-93.046) copies/ul, respectively. PCR assay running times
of AceQ Probe MM and QuantiTect Probe MM were 1.17 and 1.65 hours,
respectively. Furthermore, with clinical samples, Ct values comparison of all
samples in which a positive result showed a high degree of linear regression analysis
(r = 0.996) between the two master mixes when we evaluated eleven specimens,
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including plasma and urine samples from renal transplantation recipients. The
Bland-Altman plot comparison showed that the average difference of -0.112 logl10
BKV-DNA load, was concordance for BKV detection of two master mixes with all
load differences in the range of the bias = 1.96 SD (-0.299; 0.524). In conclusion,
our study demonstrated that AceQ Probe MM and QuantiTect Probe MM were both
suitable for real-time probe PCR BKV detection targeting the VP1 gene. The
combination of the two probe PCR master mixes can be considered for rapid
detection of BKV infection.

Keywords: BK polyomavirus, master mix, PCR probe, real-time PCR,
comparison, so sanh.
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