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TOI YU HOA QUY TRINH REAL-TIME PCR PINH LUONG
NONG DO ADN VIRUT BK CO PO NHAY CAO
O BENH NHAN GHEP THAN

Pinh Thi Thu Hang®; Lé ThjBdo Quyén 2
Pham Quéc Toan®; Hoang Xuan Sa*
TOM TAT
Muc tiéu: téi wu héa quy trinh real-time PCR dinh Iwong ndng dd ADN virut BK c6 dd nhay
cao trong huyét twong, nwéc tiéu & bénh nhan sau ghép than. Vat liéu va phuong phép: ky
thuat real-time PCR dwoc phat trién, tdi wu v&i dd nhay cao trén co s& phan tich trinh tw viing
gen dac hiéu VP1 cla céac chiing virut BK tir bénh nhan sau ghép than & Viét Nam va danh gia
dod chinh xac, dd 6n dinh trén mau chuan cling nhw danh gia dé nhay, dd dac hiéu trén 30 mau
nhom bénh virut BK (+) va 30 mau nhom chirng ngwdi hién mau tinh nguyén virut BK (-). Két
qud va két luan: quy trinh real-time PCR tbi wu cé dd chinh xac cao khi danh gia trén cac mau
chuén néng d6 10%, 10°% 10% (copy/ul) v&i hé sé bién thién ndi phan tng Ian lwot 1a 0,42%;
1,92% va 1,07%, hé sb bién thién lién phan &ng lan lwot 1a 3,38%; 1,28% va 1,47%, d6 6n dinh
4 thang & diéu kién -20°C. Khi danh gia trén cac mau nhém bénh va nhém chirng, ky thuat dat
dod nhay, d6 dac hiéu 100%. DBong thdi, k§ thuat phu hop tét so véi kit thwong mai Realstar
BKV PCR 1.0 (Hang Altona) v&i hé sé Kappa 0,73 trong xac dinh virut BK. Két qua buéc dau
cho thay, k¥ thuat real-time PCR nay st dung pht hop hon trong chan doan virut BK trén bénh
nhan ghép than & Viét Nam, da dinh lwong dwoc 8/30 mau virut BK (+) c6 néng do 10° - 10*
copies/ml ma kit Altona bd sét. Nhw vay, da tdi wu thanh cong quy trinh real-time PCR dinh
lwong virut BK, gép phan theo dai, giam sat virut BK & bénh nhan sau ghép than, gidm thiéu téi
da nguy co thai ghép do virut BK cé nguy co dan dén bénh than.
* Tr khéa: Virut BK; Bénh than do virut BK; Ghép than; Real-time PCR.

Optimization of a Novel Real-Time PCR Quantitative Assay for BK
Polyomavirus in Renal Allograft Recipients

Summary

Obijectives: To optimize a novel high sensitive real-time PCR quantitative assay in plasma and
urine specimens for BK polyomavirus screening strategies and treatment options in renal allograft
recipients. Materials and methods: A real-time PCR assay for BK polyomavirus quantification
was developed and optimized based on sequence analysing of VP1 gene of BK virus strains
isolated from the Northern Vietnamese renal transplant recipients, and evaluated the reproducibility,
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stability on standard panels, including 10°, 10° 10" copies/uL concentration (recombinant
plasmid), as well as the sensitivity, specificity on control groups. Results and conclusion: Intra
assay precision of optimized real-time PCR assay was excellent reproducibility based on the
linear range of quantification with low CV values which were 0.42%, 1.92% and 1.07% of 10*,
10° and 10° standards, respectively. Additionally, a high degree of inter assay precision of the
assay was also identified (CV values were 3.38%, 1.28% and 1.47% of 10%, 10° and 10°
standards, respectively), and the stability of 4 months when stored at -20°C. Both the sensitivity
and specificity of our assay were 100% when we evaluated on 30 BK polyomavirus (+) samples
and 30 BK polyomavirus (-) samples of volunteer blood donors. Furthermore, a comparison of
30 BK polyomavirus (+) samples showed a good agreement between this assay and RealStar
BK polyomavirus PCR 1.0 kit results (Altona Diagnostics, Hamburg, Germany) when analyzed
by Cohen's kappa statistic. Notably, 8 other positive BK polyomavirus samples which were
quantified by our assay were undetermined by RealStar BKV PCR 1.0 kit. In conclusion, the
real-time PCR assay is a reliable non-invasive method for measuring BK polyomavirus load in
plasma and urine specimens, and identifying patients at risk of BK virus-associated nephropathy
in Viethnamese renal post-transplant patients.

* Keywords: BK polyomavirus; BK virus-associated nephropathy; Renal allograft recipient;
Real-time PCR.

DAT VAN BE

Ghép than 1a phwong phap diéu tri
thay thé hiéu qua nhét hién nay cho bénh
nhan (BN) suy than man giai doan cudi.
Phau thuat ghép than dwoc thwc hién
thanh céng lan dau tién & Viét Nam vao
nam 1992 tai Bénh vién Quan y 103. Cho
dén nay, nhiéu co s& y té trong nwéc da
trién khai thanh cong ky thuat nay. Phau
thuat ghép than da giup nhirng BN suy
than man giai doan cuéi cai thién rd rét vé
chét lwong cudc sdng ciing nhw hiéu qua
kinh té. Viéc theo ddi diéu tri BN sau ghép
than déng vai tro rat quan trong trong duy
tri chirc nang than ghép, giam thiéu téi da
nguy co mat mé ghép hay suy chirc nang
than ghép. Tuy nhién, hoat dong cula virut
BK (BKV) dwoc cho la c6 vai tro quan trong

dan dén suy chirc nang than ghép, tham
chi mat mé ghép & BN sau ghép than [3].
Diéu nay dwoc ly gidi: do BN ghép than
phai st dung cac thuéc trc ché mién dich,
BKV dang tiém an trong té bao biéu mo
niéu dao va biéu mé than cé kha nang tai
hoat d6ng va gay bénh. O nhirng BN nay,
néu khong dwoc phat hién va diéu tri kip
thdi s& cé nguy co dan dén bénh than do
BKV (BK virus-associated nephropathy -
BKVN) va thai ghép. Ty Ié BKVN wéc tinh
1 - 10%, hau hét cac trwong hop xay ra
trong nhirng ndm dau sau ghép than va >
50% trwong hop than ghép bi tac dong
b&i BKV [4, 5]. Vi vay, can c6 mét cong
cu giam sat BKV hiéu qua gép phan chan
doan sém va theo dbi diéu tri BN sau
ghép than, ngan ngtra thai ghép.
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Hién nay, vn dé theo ddi va giam sat
BKV & BN ghép than & nuwéc ta chua
dwgc quan tam dung muc. Viéc chan
doan ban dau BKVN thwdng gap nhiéu
kho khan do cac triéu ching lam sang
khéng d&c hiéu, c6 thé nhadm véi giai
doan thai ghép cép khi st dung thubc trc
ché mién dich, dé& dan dén bd sot trong
chan doan. Sinh thiét than ghép dé chan
doan mé bénh hoc dwoc coi la tiéu chuén
vang trong chan doan BKVN, tuy nhién,
day la ky thuat xam lan dé gay tdn
thwong than & BN, doi hdi chuyén gia giai
ph3u bénh cé kinh nghiém. Trong khi do,
viec xac dinh, giam sat tai lwong BKV
bang ky thuat real-time PCR trong huyét
twong, nwéc tiéu BN ghép than da dwoc
céng nhan 1a céng cu rat co gia tri trong
giam sat BKV ciling nhu tién lwong BKVN
[3]. Chinh vi vay, dé& cha doéng trong theo
doi, giam sat BKV trén BN ghép than &
Viét Nam, chung téi thirc hién nghién ctru
nay nham: Téi vu héa quy trinh real-time
PCR dinh luong néng dé BKV ADN cé dé
nhay cao trong dinh huéng diéu trj & BN
ghép than.

VAT LIEU VA PHUONG PHAP
NGHIEN CcUrU

1. Mau bénh pham.

Lwa chon 18 mau méau ngoai vi va 12
mau nwdc tiéu cta 30 BN sau ghép than
nhiém BKV (méi BN duwoc lwa chon mét
loai mau bénh pham, hodc m&u méau hodc
mau nwéc tiéu), trong d6 5 BN BKVN
dwoc khdng dinh bdng chdn doan moé
bénh hoc, 25 trwong hop con lai dwoc
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khang dinh bang semi-nested PCR theo
Arthur va CS, trinh tw [6] (nhém bénh); 30
mAau mAau ngoai vi cGa nguwoi hién mau
tinh nguyén, semi nested PCR (-) (nhom
chrng) str dung dé danh gia dd nhay, do
dac hiéu, sw phu hop clta ky thuat real-
time PCR dinh lwgng BKV c6 d6 nhay
cao - trén co s& tbi wu ky thuat real-time
PCR da dwgc nhom nghién clru phat trién
trwéc do6 [5]. Cac mau bénh pham dwoc
cung cap nh& hop tac nghién ctu gita
Vién Nghién ctru Y Dwoc hoc Quan si,
Hoc vién Quén y va Khoa Than - Loc
mau, Bénh vién Quéan y 103 va Bénh vién
Viét Burc.

2. T6i wu quy trinh real-time PCR
dinh lwong BKV-ADN c6 dé nhay cao.

Ky thuat real-time PCR phat trién trwéc
doé [2] dwoc nghién ctu tdi wu mot sb
thong sé lién quan dén qua trinh tach
chiét ADN tbng sb cling nhw phan tng
real-time PCR. Cu thé, lwgng mau bénh
phadm dwa vao st dung thé tich 1a 0,5 ml,
thé tich mau ADN thu hdi 54 pl, ddm bao
cd dac mau tdi da, thé tich ADN khudn st
dung trong phan (rng khdo satttr 3-5- 9 pl.

3. Panh gia ky thuat real-time PCR
dinh lwong BKV-ADN trén bé mau
chuan.

Danh gia ky thuat real-time PCR trén
bd panel mau ADN - duogc thiét lap to
mau plasmid tai t6 hop chira gen VP1
ctia BKV [2]. P& phan tich d6 chinh xac,
ba mau chuan 10* - 10" (copy/ul) duwoc
chay 13p lai 3 1an trong cung mét thi
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nghiém. Sau dd, chay lap lai gitra cac lan
thi nghiém, tinh tri sé trung binh va do
léch chuan. Panh gia do chinh xac qua hé
sb bién thién ndi phan &ng va lién phan
ng [7]. Twong tw, khao sat hang thang
ddé 6n dinh cta kit theo thdi gian bao
quan (diéu kién -20°C).

4. BDanh gia do nhay, dé dac hiéu
cua ky thuat real-time PCR.

Khao sat dé nhay, dé dac hiéu twong
&ng trén 30 mau nhom bénh va 30 nhém
chirng & trén, so sanh vaéi kit thwong mai
RealStar BKVY PCR 1.0 (Altona
Diagnostics, Birc). Sw phu hop (théng
nhéat) xac dinh BKV gitra hai bo kit duwoc
tinh theo hé sb Kappa (K) [7].

Tat ca cac thr nghiém téi wu va dinh
lwong déu tién hanh Iap lai 2 1an, lay gia
tri trung binh, méi lan chay déu kém theo
chirng &m va chang dwong. Ky thuat
real-time PCR dinh lwgng BKV-ADN duworc
tién hanh ti wu doéng thoi trén hai hé
théng may real-time la LightCyler 2.0
(Roche, Birc) va Rotor-Gene Q (Qiagen,
Duc).

KET QUA NGHIEN clrU

1. Téi wu quy trinh real-time PCR
dinh lwong BKV-ADN c6 ddé nhay cao
& BN ghép than.

Quy trinh real-time PCR dinh lvgng c6
dd nhay cao, ngoai phu thudc vao chién luoc
thiét k& moi, probe d&c hiéu cta ky thuat
ma qua trinh t6i wu tach chiét ADN, thanh
phan phan ng real-time PCR ciing goép
phan rat quan trong. Cu thé, trong nghién
ctu nay, mau ADN dwoc tach chiét to
huyét twong va nwéc tiéu, ngoai BKV-ADN
c6 thé con chira ADN ngudi va cac chat
trc ché phan &ng PCR. Do d9, dé ting do
nhay cho phan ng real-time PCR, th
nghiém thé tich BKV-ADN & cac muc 3, 5
va 9 pl. Két qua véi thé tich dau vao cla
mau 1a 9 pl cho chu ky ngwéng sém hon
so v&i cac mire 3 pl va 5 pl (hinh 1). Nhw
vay, ky thuat real-time PCR dwoc téi wu
v&i thé tich BKV-ADN trong 1 lan chay
I&n (9 ul) giup tang ngwdng phéat hién va
gidm sai sb trong qua trinh thwc hién.
Qua trinh tdi wu ky thuat real-time PCR
thwe hién trén ca hai hé théng (LightCyler
2.0 va Rotor-Gene Q) déu cho két qua
twong dwong (di liéu khéng trinh bay).

Amplification Curves
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Hinh 1: T4i wu thé tich mau trong ky thuat real-time PCR.
(NC: Péi ching 4m la nuéc khirion)
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Amplification Curves
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Hinh 2: Xac dinh hé sé bién thién ndi phan &ng & 3 mirc ndng dod
107 - 10* copies/pl bang ky thuat real-time PCR t&i wu.

(NC: Béi ching am Ia nuéc khi ion)

Bang 1: Xac dinh hé sb bién thién va dé 6n dinh & 3 m&c nébng d6 10%- 10* copies/pl
bang ky thuat real-time PCR tbi wu.

* Néi phan umg:

Néng do 10* 10° 102

Ct 20,93 | 21,11 21,02 23,92 | 24,44 24,86 27,46 | 26,94 | 27,43
Ct Mean 21,02 24,40 27,27

SD 0,09 0,47 0,29

cv 0,42 1,92 1,07

* Lién phan ung:

Néng d6 | Ldn1 | Ldn2 | L4n3 | L4n4 | LAn5 | Ladn6 | Lan7 Mg;n SD | CV (%)
10* 20,99 | 21,48 | 21,54 | 22,07 | 21,07 | 20,71 | 22,84 | 2152 | 0,72 | 3,38
10° 2445 | 24,71 | 24,87 | 24,77 | 24,22 | 23,99 | 2457 | 2451 | 031 | 1,28
10° 27,84 | 28,19 | 28,14 | 27,88 | 27,88 | 27,15 | 28,46 | 27,93 | 041 | 1,47
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* Do 6n dinh:
Néng do T*0 T1 T2 T3 T4 Ct SD CV (%)
Mean
10 20,99 21,48 21,54 22,07 21,07 21,43 0,43 2,02
10° 24,45 24,71 24,87 24,77 24,22 24,60 0,26 1,08
10° 27,84 28,19 28,14 27,88 27,88 27,99 0,17 0,59

(T*: Thang; Ct: Chu ky nguéng; Mean:
bién thién)

Sau khi téi wu dwoc ky thuat real-time
PCR dinh lwong ndng d6 BKV-ADN (dat
tén la kit nghién cu), ching toi tién
hanh danh gia trén bd mau chuan
BKV-ADN thiét lap c6 dai néng do 10° -
10® (copy/pl). Panh gia dd chinh xac
trén 3 mau chuadn c6 ndng do 10° -
10* (copy/pl) thé hién qua gia tri hé sb
bién thién CV (coefficient of variation)
(hinh 2, bang 1A, B).

Xac dinh hé sb bién thién noéi phan
tng véi khao sat lap lai 3 1an véi 3 mic
néng d6 10%, 10% 10? 1an lwot la 0,42%;
1,92% va 1,07%. Béng thoi xac dinh hé

Trung binh; SD: D¢ léch chuédn; CV: Hé sé

sb bién thién lién phan ng véi khdo sat 7
lan 1&p lai cta 3 mic ndéng dd 10%, 10°,
10% 1an lvot la 3,38%; 1,28% va 1,47%
(bdng 1A, B). Céc gia tri cta hé sé bién
thién thap da minh chirng bdé mau chuén
dwoc thiét Iap cé dd chinh xac cao.

Két qua danh gia do 6n dinh cla kit
hang thang thé hién qua cac mau chuan
c6 hé sb bién thién thap lan lwot 1
2,02%; 1,08%: 0,59%, cho thidy mau
chuén ciing nhw kit cé d& 6n dinh cao.
Nhuw vay, do 6n dinh cla kit dén thoi diém
nghién clru la 4 thang khi bdo quan &
diéu kién -20°C.

2. banh gia ky thuat real-time PCR dinh lwong néng dd BKV-ADN cé dé nhay

cao trén mau lam sang.

Bang 2: Khao sat dd nhay, dd dac hiéu cua hai bd kit trén 30 mau nhém bénh va 30

mau nhoém chirng BKV(-).

A. Kit nghién ctru va kit Altona.

Kit Altona
Dwong tinh Am tinh Téng
Dwong tinh 22 8 30
Kit nghién ctru —
Am tinh 0 30 30
Téng 22 38 60
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B. Kit nghién cru va tham chiéu.

Két qua tham chiéu
Duong tinh Am tinh Téng
. Dwong tinh 30 0 30
Kit nghién ctiu Am tinh 0 30 30
Téng 30 30 60

Bwéc dau, ching toi danh gia ddng thoi k§ thuat real-time PCR téi wu va bd kit
Realstar BKV PCR 1.0 (Hang Altona Diagnostics) trén 30 mau nhom bénh BKV(+) va
30 mau nhém chirng BKV(-). Két qua cho thay, kit nghién ctru da xac dinh dwoc 30/30
mau (dd nhay 100%), trong khi do kit Altona chi dinh lwong dwoc 22/30 mau. Do dac
hiéu kit nghién ctru dat 100% (bang 2).

Bang 3: Két qua dinh lwong 8/30 mau nhém bénh bang kit nghién ciru ma kit Altona
khéng dinh lweng dwoc va biéu dd phan tich trinh tw BKV minh hoa.

Néng dd BKV-ADN (copy/ml)
Ma nghién Kit nghién ctru Kit Altona

STT clru Huyét twong Nuworc tiéu Huyét twong Nuwéc tidu
1 PBK5P 4,53 x 10° 0

2 PBK33P 1,64 x 10° 0

3 PBK34U 4,11 x 10* 0
4 PBK35P 8,13 x 10° 0

5 PBKO6PF 5,31 x 10 0

6 PBKO8PF 5,43 x 10° 0

7 PBKOSUF 1,31 x10° 0
8 PBK43P 5,43 x 10° 0

Nhw vay, kit nghién cteu c6 thé phi hop hon trong chan doan trén cac ching BKV &
Viét Nam (minh chirng bang 8 mau BKV dinh lwong bang kit nghién clru nhwng kit
Altona bj bd sét, cac mau nay da khang dinh bng gidi trinh tw). Tuy nhién, hé s K
0,73 cho thay viéc xac dinh BKV trén kit nghién ctu va kit Altona cé phu hop tét.

Mau PBK33P

BKS abl (= o ==

o\ Lst_BASE_3024594_BK33F_BKS.ab1

I

AAAACGGAGAGTGTICCAGGG G CA

Vo ol s
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BAN LUAN

Hién nay, chién lwoc hiéu quad nhét
trong chan doan va diéu tri sém BKV la
theo d&i néng dd BKV trong huyét twong,
nwéc tiéu dinh ky, trong d6 k§ thuat real-
time PCR dinh lwong ndng d6 BKV-ADN
c6 d6 chinh xac, dé nhay cao, la cong cu
dé&c biét co gia tri [8]. O Vit Nam, thyc té
s6 ca BKVN & BN sau ghép than c6 thé
nhiéu hon, tuy nhién chwa dwoc khao sat
toan dién. Néu khéng c6 mdt céng cu
gidm sat va sang loc BKV phu hop, hiéu
qua, BN BKV c6 thé bi bd sét chan doan
& gian doan sém, phai dén khi xuat hién
cac triéu chirng 1am sang rbi loan chic
nang than ghép, creatinin mau tang dang
ké, BKV da phat trién sang dén phan vé
than, BN mai dwoc sinh thiét. Khi da xuét
hién cac tén thwong than ghép, kha nang
phuc hdi chc¢ ndng than vé cung khé
khan [1]. Nhw vay, viéc chan doan sém
BKV la yéu t6 quyét dinh thanh cong
trong bao ton chirc nang than ghép.

Trong cbng trinh nay, ky thuat real-time
PCR sau tbi wu thanh céng danh gia trén
bd mau chuan dinh lwong thiét 1ap theo
Hwéng dan cta Td chic Y té Thé gidi
(WHO) va Vién Quéc gia vé Kiém chuén
Sinh hoc Anh (NIBSC, UK) - diéu kién tién
quyét cho bat ky bd kit chdn doan nao
trwdc khi dwa vao thr nghiém thwc dia
[9]. Khi danh gia 30 m&u lam sang nhiém
BKV déng thoi trén 2 bo kit, kit nghién
ciru da xac dinh dwoc 8/30 mau BKV con
lai ma kit thwong mai bé sét, diéu nay co
thé ly giai la do lwa chon ving bao tha dé
thiét k& mobi/probe cha hai bd kit khac
nhau cling nhw tinh da hinh trinh ty BKV-
ADN cua cac mau th& nghiém [10]. Kit
nghién clru bwéc dau cho thdy phu hop

hon trong xac dinh cac ching BKV & Viét
Nam. Nhw vay, bdé kit nghién clru dwoc
phét trién c6 dd nhay, d6 dac hiéu 100%
trén 30 mau nhdm bénh va 30 mau nhém
ching.

Hién nay, mau huyét twong hodc nwéc
tiéu hodc ca hai déu dwoc st dung dé
xac dinh tai lwong BKV. Hau hét céac
nghién ctu déu chi ra, BKV trong mau chi
xay ra khi BKV dwong tinh trong nwéc
tiéu va BKV trong mau la didu kién tién
quyét dan dén BKVN. Khoang céch trung
binh tlr khi xuét hién BKV trong nwéc tiéu
t&i khi xuét hién BKV trong mau t 1 - 3
thang. Nhirng BN nay dwoc khuyén céo
xét nghiém hang thang néng d& BKV
trong mau hodc nwéc tiéu hodc ca hai
(két hop véi triéu ching lam sang cda
BN) dé theo ddi trong diéu tri. Theo
khuyén céo, néng ddé BKV trong huyét
twong, nwéc tiéu lan lwot > 10* copies/ml,
10’ copies/ml la gia tri goi y nguy co’ cao
clia BKV [12]. Nhw vay, ky thuat real-time
PCR nay la xét nghiém it xam lan, c6 do
nhay, do dac hiéu cao, dac biét phu hop
trong chan doan cac ching BKV & Viét
Nam, gop phan theo d&i diéu tri, giup
giam chi phi cho BN.

KET LUAN

Chung t6i da t6i wu héa va bwédc dau
danh gia thanh cong quy trinh real-time
PCR dinh lwvgng n6ng dé BKV-ADN co6 db
nhay cao trong huyét twong, nwéc tiéu &
BN ghép than. Quy trinh nay can duwoc
danh gia vé hiéu qua lam sang dé coé thé
la cbng cu hiru ich trong sang loc va theo
ddi ndng d6 BKV-ADN, gop phan dinh
hwéng diéu tri & BN ghép than.
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