Nghién cutru khoa hoc céng nghé
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1. PAT VAN PE

BK polyomavirus dugc bao céo lan dau tién vao nim 1971 & mot bénh nhan
ghép than bi rdi loan chiic ning than ghép voi tic nghén niéu quan sau ghép than,
duoc dit tén 1a virus BK (BKV) theo tén viét tit cua bénh nhan nay [3]. BKV dugc
ghi nhan c6 ty 1& huyét thanh cao & ngudi khoe manh, khang thé chdng lai BKV ¢6
thé duoc phat hién & hon 90% tré em trude 10 tudi, cho théy tinh trang nhiém BKV
nguyén phat khong triéu ching xay ra trong thoi tho 4u, khi cac khang thé truyén tir
me suy yéu [4]. Sau khi nhidm tring nguyén phat, BKV van ton tai tiém an trong té
bao biéu mé than, néu vat chi bi trc ché mién dich, BKV c6 thé duoc kich hoat tré lai
va gy bénh (viém bang quang xuat huyét, hep niéu quan...), tham chi dan dén bénh
than do virus BK (BK virus-associated nephropathy, BKVN) [5, 6]. BKVN la mét
trong nhitng nguyén nhan chinh gy rdi loan chtrc ning manh ghép va thai ghép [6].

BK polyomavirus thugc ho Polyomaviridae, 1a mot loai virus DNA khong c6
vé ngoai, duong kinh 40-45 nm. H¢ gen la DNA s¢i kép kich thudc khoang 5,1 kb
dugc bao quanh boi cac histon c6 ngudn gdc té bao chu [7], duoc phan chia theo
chtic nang thanh ba ving. Ving kiém soat khong ma hoa (non-coding control region
- NCCR) quy dinh sy biéu hién ctia cac gen ving kiém soat som va mudn cia virus
cung voi sy biét hoa va hoat héa cta té bao chu. Ving mi hoa sém (the early viral
gene region - EVGR) ma hoa céac protein diéu hoa sém 1a khang nguyén T 16n va t
nho, gitip chuyén té bao chi sang pha S dé st dung DNA polymerase cia té bao
gitp sao chép virus. Vung gen mudn (the late viral gene region - LVGR) ma hoa cac
protein capsid VP1, VP2 va VP3. Cac ving ma héa mudn chi dugc biéu hién sau khi
virus bat d¢au sao chép DNA, vi chung mi hoa céc protein cdu triic tham gia vao qua
trinh dong goi virus cling nhu agnoprotein [8]. Agnoprotein ngdn chin hoat dong
ctia khang nguyén T va protein VP1, can thiép vao qua trinh sira chita DNA va diéu
hoa chu ky té bao, hd trg qua trinh lap rap capsid ctia virus VP1 tuong tac véi cac
thu thé té bao va thuc day sy xam nhap cua virus [9, 10]. Trong d6, ving gen ma hoa
protein VP1 c6 su khong dong nhat vé mat di truyén, 13 co so ciia 4 kiéu gen chinh
cua BKV Ia [, II, III, IV va céc subtype [11].

Hién nay & nudc ta, cac nghién ciru vé quy trinh phan 1ap hé gen BKV tir cac
ngudn mau bénh pham khac nhau ¢ bénh nhan ghép than con han ché, diéu nay dan
dén doi hoi thoi gian va chi phi dé nghién ctru sé lugng 16n cac hé gen BKV. Do do,
chung t6i tién hanh cong trinh ndy véi muc tiéu nghién ctru ti wu héa quy trinh
phan 1ap toan bo hé gen BKV tir mau huyét twong, nudc tiéu ciia bénh nhan sau
ghép than.
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2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu

MAu bénh pham bao gdm huyét twong (10 mau, mi ky hiéu BK_P) va nudc
tiéu (40 miu, md ky hiéu BK_U) duoc thu thap tir cac bénh nhan dugc gidm sat,
theo doi diéu tri sau ghép than tai Bénh vién Quan y 103 (ndm 2019-2020). Hoa chat
dugc sir dung trong nghién ciru gdm c6 QuantiTect Probe PCR Master Mix (Qiagen,
buc), Phusion High-Fidelity PCR master mix (Thermo Fisher Scientific, MY),
primers, probe (IDT, My), kit tach chiét DNA tong s6 GeneJET Whole Blood
Genomic DNA Purification Mini Kit, cac kit tinh sach GeneJET Gel Extraction Kkit,
GeneJET PCR Extraction kit (Thermo Fisher Scientific, My), thudc nhudém ethidium
bromua.

2.2. Tach chiét va dinh lwong ndng do BKV-DNA

Mau huyét twong, nudc tiéu thé tich 200 ul (miu méau chéng dong voi ong
K2/EDTA, ly tam 3000 vong/phit trong 10 phut, thu huyét twong va mau nudc tiéu
ly tam 3.200 vong/ phut trong 30 phit, thu cdn) dugc sir dung dé tach chiét DNA
tong s6 theo quy trinh bd GeneJET Whole Blood Genomic DNA Purification Mini
Kit. Tai luong BKV-DNA trong cac mau bénh pham dugc xac dinh theo quy trinh
real-time PCR BKV-DNA trén bénh nhén ghép than cua Hoc vién Quan y st dung
ving gen dich VP dugc tom tit nhu sau: Thanh phan phan tng gém 1X QuantiTect
Probe PCR Master Mix; 0,2 uM mdi xudi, mdi nguoc mdi loai; 0, 05 pM probe; 9 pl
DNA khuén, v6i chu trinh nhiét (50°C/ 2 phuat) (95°C/ 15 phut), tiép theo 1 45 chu
ky (94°C/ 15 gidy, 58°C/ 60 phut) dugc thyc hién trén may real-time PCR Rotor-
Gene Q (Qiagen, Puc) [12].

2.3. T6i wu phan ng PCR khuéch dai toan bd hé gen ctia BKV

Cap mdi wBK_a(F+R) str dung dé khuéch dai toan bo hé gen BKV duoc thiét
ké dua trén trinh ty tham chiéu BKV ching Dunlop ma sé V01108.1, két qua
khuéch dai dugc so sanh v&i bo mdi tham chiéu BkFuBA(IF+IR) theo tac gia
Hiroshi I. va cong su [13] (bang 1).

Hé gen ctia BKV tir DNA tbng s tach chiét tir mau huyét twong, nudc tiéu
bénh nhan sau ghép than dugc khuéch dai bang phan tmg long-range PCR qua qué
trinh t6i wru hoéa véi cac thanh phan: 1X Phusion High-Fidelity Master Mix; 0,5 pM
moi xudi, mdi nguoc mdi loai; 3-5 pl DNA khudn va bd sung nudc khir ion vira da
thé tich 50 ul. Qu4 trinh khuéch dai dugc thuc hién trén may PCR Mastercycler proS
(Eppendorf, Dirc) v6i hai chu trinh nhiét, v6i muc dich t6i wu hoa chu trinh phan
{mg. Chu trinh nhiét 1: Bién tinh 98°C/ 2 phut, tiép theo 1a 40 chu ky (98°C/ 20 giay;
55°C/ 20 giay; 72°C/ 4 phit), sau d6 hoan thanh kéo dai chudi & 72°C trong 10 phut
[13] (Chu trinh nhiét tham chiéu); Chu trinh nhiét 2: Bién tinh 98°C/30 giay, tiép
theo 1a 30-35 chu ky (98°C/ 10 gidy; 58°C/ 20 giay; 72°C/ 2 phut), sau d6 hoan thanh
kéo dai chudi & 72°C trong 4-6 phiit. San pham PCR duoc dién di kiém tra trén gel
agarose 1,2% trong d¢ém TBE 0,5X, diéu kién 110V/65 phut, nhuo¢m ethidium
bromua, chup anh va luu két qua trén may UVP Eppendorf.
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Bang 1. Cac mdi sir dung trong nghién ciru

TT Tén moi Trinh ty mdi (5°-3°) Vi tri* | Ngudn
GGGGGATCCAGATGAAAACCTT | 1731-
L] BRRuBAIF | ) Goaaer 1759 | 13
GGATCCCCCATTTCTGGGTTTAG | 1739-
2 | BkFuBA IR GAAGCAT 1710 [13]
3 WBK_ aF GAGGCTGCTGCTGCCACAGGAT | 675- Nghién
- TTTCAGT 703 cuu nay
4 WBK_ aR AGCAGCCTCAGATACACTGGCA | 683- Nghién
— ACTAGGTC 654 clru nay

* Vi tri trinh tw Nucleotide theo hé gen BKV chiing Dunlop, md sé: V01108.1
2.4. Kiém tra sin phim PCR khuéch dai toan bd hé gen BKV

San phém PCR @ding kich thude khoang 5,1 kb duoc tinh sach, kiém tra béng
enzym gi6i han Xbal va EcoRI, giai trinh ty Sanger v6i cac mdi sir dung trong
nghién ctru (bang 1). Két _qua giai trinh ty dugc so sanh voi cac trinh ty tham chiéu
ctia BKV trén Genbank bang phan mém BLAST (NCBI).

3. KET QUA NGHIEN CUU
3.1. Tach chiét va dinh lwong ndng d BKV-DNA trong huyét twong, nuéc tiéu

BKV-DNA cua 50 mau bénh phém sau khi tach chiét duoc dinh lugng néng
d6 theo quy trinh real-time PCR BKV-DNA sir dung ving gen dich VPI c6 két qua
& mau huyét trong vé6i gid tri trung binh 4,27E+06 (10%-10” copy/ml), trong khi d6
mAu nude tiéu ndng dd cao hon, dat trung binh 1a 5,71E+10 (10°-10"" copy/ml).

3.2. T6i wu phan @ng PCR khuéch dai toan bd hé gen BKV

Phén tmg PCR khuéch dai toan bo hé gen BKV tir mau huyét trong, nudce tiéu
duoc tdi wru voi hai bo mdi 1a wBk_a(F+R) va BkFuBA(IF+IR). Két qua hinh 1 cho
thay, v6i chu trinh nhiét 1, xuat hién san pham khuech dai dung kich thudc mong
mudn tr DNA miu nudc tiéu v6i ca hai bo moi, trong d6 voi modi tham chiéu
BkFuBA(F+R) cho san phim bang rd hon (do thyuc hién véi s6 chu ky nhiéu hon -
40 chu ky), con 02 miu huyét twong (ndng d6 10*- 10°copy/ml), chi c6 01 mau
huyét twong khuéch dai thanh cong hé gen véi mdi tham chiéu (ndong d6 khoang
10°copy/ml). S& di c¢6 két qua nhu vay vi chu trinh nhiét 1 dwoc thiét ké t6i wu cho
bd moi tham chiéu BkFuBA(F+R).

O chu trinh nhiét 2, chi c¢6 b mdi thiét ké wBk _a(F+R) cho san pham khuéch
dai dung tinh toan ly thuyet két qua khuéch dai duoc 02 miu nudc tleu lén bang rd
(twong dwong san pham khuech dai st dung chu trinh nhiét 1 vo1 bd moi tham chiéu
BkFuBA(F+R)) va 01 mau huyet tuong Ién bang mo, tuy nhién xudt hién nhiéu bing
phu. Két qua so sanh cho thay voi mdi nghién cu’u wBk_a(F+R) ¢ ca hai chu trinh
nhiét 1 va 2, miu ndng d6 trung binh (khoang 10° copy/ml) déu khuéch dai thanh
cong hé gen BKV, trong khi d6 mdi tham chiéu BkFuBA(F+R) chi khuéch dai thanh
cong vdi chu trinh nhiét 1.
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Bang 2. Thanh phan phan tng long-range PCR

STT Thanh phin Nong d cudi | Thé tich (ul)
1 2X Phusion HF Master Mix 1X 25
wBK_a(F+R)/
2 BKFuI;A((IFJrI)R) 0.5 uM >
3 H,0 - -
DNA 3-5
Téng 50
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Hinh 1. Két qua PCR vé&i bo moi thiét ké wBk a(F+R) va mdi tham khao
BkFuBA(F+R)

M: Thang chuin DNA 1kb,
1-8: Chu trinh nhiét 1 v6i bd mdi wBk_a(F+R) (giéng 1-4), bd mdi BkFuBA(F+R)
(gieng 5-8),
9-16: Chu trinh nhiét 2 v6i bd modi wBk_a(F+R) (giéng 9-12), bd mdi
BkFuBA(F+R) (giéng 13-16)
(1-2, 5-6, 9-10, 13-14) Mau nuéc tiéu: BK147UF, BK579U;
(3-4, 7-8, 11-12, 15-16) MAu huyét trong: BK263P, BK557P.

Nhu vay, v6i bo mdi tham chiéu BKFuBA(F+R), qua trinh khuéch dai phan
tmg véi tong thoi _gian khoang 210 phut, thyc hién khuéch dai trong 40 chu ky, do
do két qua cho thay v6i mau huyét trong nong do trung binh (khoang 10° copy/ml)
van cho san pham khuech dai thanh cong. O bo mdi thiét ké wBk _a(F+R) voi chu
trinh nhiét c6 nhiét do gan moi 58°C, thoi gian trong giai doan kéo dai ngan hon (2
phuat), sé chu ky khuéch dai it hon (30 chu ky), rat ngan thoi gian phan ung xuong
con 120 phut ciing nhu han ché nhitng san pham PCR 101 Tuy nhién, voi san pham
PCR tir mau c6 néng d6 BKV-DNA trung binh (giéng so 12 - nong d6 10° copy/ml)
cho két qua san pham bang md va nhiéu bang phu, nén can t6i wu vé chu trinh nhiét.
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3.3. T6i wu chu trinh nhiét

Két qua so sanh ¢ hinh 1 cho thay, v6i nhitng mau nong d6 trung binh (mau
huyét tuong ndng d6 khoang 10° copy/ml), cho san phdm mé& hodc khong cé san
phém, do d6 chu trinh nhiét can dugc tdi vu lai. So sanh hai chu trinh nhiét da su
dung, cho thiy sy khac biét giita s6 chu ky phan tmg, thoi gian ¢ giai doan bién tinh
ban dau, kéo dai chudi va giai doan hoan thanh kéo dai cudi cung. Khao sat cic
thong s6 nay da thu dugc chu trinh nhiét ti uu nhu sau: 98°C/30 gidy, tiép theo 1a
35 chu ky (98°C/ 10 giay; 58°C/ 20 giy; 72°C/ 2 phut), hoan thanh kéo dai chudi &
72°C trong 6 phut.
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Hinh 2. T4i vu chu trinh nhiét trén hai mau huyét twong véi mdi wBk_a(F+R),
va BkFuBA (F+R)

M: Thang DNA chuan 1kb, 1+2: mdi wBk_a(F+R); 3+4: moi BkFuBA_(F+R)

Két qua hinh 2 cho thidy vé6i chu trinh nhiét t6i uu ctia moi thiét ké
wBk_a(F+R) di khuéch dai thanh c6ng mau huyét trong c6 nong do trung binh véi
bang sang rd, con véi moi tham chiéu BkFuBA (F+R) cho san pham khuéch dai mo
hon hodc khong c6 san pham khuéch dai.

3.4. Thue hién long-PCR khuéch dai hé gen BKV tir cic miu bénh phim

Két qua minh hoa hinh 3 cho thiy san phiam khuéch dai déu lén bang kich
thude khoang 5,1 kb. Vi chu trinh nhiét ti wu, budc dau ching t6i da khuéch dai
thanh cong hé gen BKV trong d6 ¢6 37 miu nudc tiéu va 4 mau huyét tuong. Sb
luong mau khuéch dai dugc hé gen BKV thanh cong chiém ty 1¢ kha cao trén téng
s6 mau thuc hién (41/50 mau, 82%).

Trong nghién ciru nay, mau huyét tuong dwoc st dung c6 ndng do khoang 10°-
107 copy/ml, mau nuéce tiéu tir 10°-10"" copy/ml. Vi cac miu huyét twong ndng do
khoang 10° copy/ml, mau nudc tiéu ndng do tir 10’ copy/ml cho san pham khuéch
dai thanh cong, dam bao khuéch dai duoc toan bo hé gen BKV.
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10 11 12 13 14 15 M
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Hinh 3. Sin pham tong hop h¢ gen BKV v6i bd moi thiét ké (WBK_a(F+R)), thanh
phan va chu trinh nhiét to1 uu, trén gel agarose 1,2%

M: Thang DNA chuan 1kb, 1-14: Mﬁu’bénh phém nude tiéu, 15: Mau bénh phém
huyeét twong.

3.5. Kiém tra san phiam khuéch dai toan b h¢ gen BKV biang enzym gidi
han va gidi trinh tw

San pham PCR diing kich thudc 5,1 kb duoc tinh sach, kiém tra bang enzym
gidi han Xbal va EcoRI. Néu san pham khuéch dai dung hé gen BKV, khi cit hoan
toan dong thoi bang hai enzym gidi han nay s& cho ba bang co kich thude 1a 173,
1178 va 3802 bp, do Xbal cé hai diém cat tai vi tri nucleotide 1668, 3019 bp con
EcoRI c6 mot diém cit tai vi tri nucleotide 1841 bp (vi tri nucleotide theo chiing
Dunlop mi s6 V01108.1).

Két qua hinh 4 cho thdy san pham thu dugc gdm bdn bang co6 kich thudc 1an
luot 14 173, 1178, 1351 va 3802 bp. Két qua cho thiy c6 ba biang dung nhu tinh toan
ly thuyét 1a 173, 1178 va 3802 bp, tuy nhién Xuét ‘hién thém mot bang kich thude 1a
1351 bp, bang nay xudt hién do enzym EcoRI cit khong hoan toan, chi c6 enzym
Xbal cit. Nhu vay, ching t6i dd kiém tra thanh cong san pham khuéch dai hé gen
BKYV boi enzym gidi han Xbal va EcoRI.

Hinh 4. Két qua lfiém’tra san pham bang enzym giGi han
M1: Marker 50bp; 1+2: San pham cit mau PCR BK551U, BK579U; M2: Marker 1kb
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Céac san pham PCR 1én bang khoang 5,1 kb, kiém tra bang enzym gi6i han
thanh cong duoc giai trinh ty Sanger. Phan tich, so sanh vdi trinh tu tham chiéu trén
Genbank, cho théy su tuong d(‘?)ng hon 99,7% véi cac trinh tu tham chiéu, ching to
cac mau nghién ciru phan 1ap duge 14 hé gen cia BKV.
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Hinh 5. Két qua giai trinh tw méi wBK_aF trén hé gen BKV

4. BAN LUAN

Hién nay, bénh than do BKV c6 thé gap & ngudi nhan ghép than voi ty 1€ tir 2 -
10%, va c6 t6i 40 - 90% sb bénh nhan nay bi mat chtc ning than ghép vinh vién do
bi chan doan muén [2]. Viée phan 18p toan bd hé gen dﬁy du cia BKV tir mau mau,
nuée tiéu cua bénh nhan sau ghép than c6 vai trd quan trong, gop phan cung cép
thém co so dir lidu trinh ty hé gen c6 gia tri trong nghién ctru chan doan va diéu tri
BKYV ¢ bénh nhan sau ghép than ¢ Viét Nam.

Trong nghién ciru nay, ching t61 da t6i uu duoc quy trinh phéan lap hé gen
BKYV, ¢ thé khuéch dal thanh cong DNA hé gen BKV tir cac mau huyét twong véi
ndng do trung binh (10° copy/ml), nuéce tiéu (10" copy/ml) véi chu trinh nhiét PCR
khoang 120 phut. Ching t6i1 da tiép can theo hudng khuéch dai toan bo hé gen BKV
chi str dung mot cip mdi bang phan tng long-PCR c6 do chinh xé4c cao vé6i thoi gian
tdi wu. So sanh véi nghién clru cla tac gia Manoochehr va cdng sy khi phan 1ap hé
gen BKV, str dung phuong phap long-PCR véi chu trinh nhiét nhu sau: Bién tinh
98°C/ 5 phut, tiép theo 1a (98°C/ 10 gidy; 55°C/ 45 gidy; 68°C/ 7,5 phut) trong 30
chu ky, sau d6 hoan thanh kéo dai chudi & 68°C trong 10 phat. Nhu vay, véi chu
trinh nhiét nay, qua trinh khuéch dai dugc thyc hién trong 30 chu ky, thoi gian kéo
dai chudi trong mdi chu ky 1a 7,5 phut, so v6i nghién ctru chung t6i chi kéo dai
chudi trong 2 phut, gitip rat ngin tong thoi gian phan Ung, nhung van cho két qua
san pham khuéch dai thanh cong (hinh 2, 3) [14]. Piéu nay c6 thé duogc 1y giai do su
khac nhau giita cic cip moi, enzym polymerase dugc sit dung trong phan tng PCR
ti wu clia ting tac gia.

Mot nghién ciru khac cua tac gia Hiroshi Tkegaya, toan bo hé gen BKV duogc
khuéch dai bang cach st dung Phusion High-Fidelity DNA polymerase v&i bd moi
BkFuBA(F+R) (bang 1) di dugc sir dung trong nghién ctru nay nhu 1a bo mdi tham
chiéu, so sanh dong thoi véi bo moi thiét ké 1a wBK_a(F+R). Két qua v6i bd mdi
tham chiéu, & cdc mau ndng d6 BKV-DNA trung binh (ddc biét 1a mau huyét
tuong), van cho san pham khuéch dai thanh cong, tuy nhién tong thoi gian phan tmg
khoang 210 phut, dugc thuc hién trong 40 chu ky [13]. Trong khi d6, trong cong
trinh ndy, v6i bd moi nghién ctru wBK_a(F+R), ¢ nhiéu vu diém hon véi tong thoi
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gian phan tmg khoang 120 phit, thyc hién trong 30- 35 chu ky déu cho san pham
khuéch dai thanh cong. So sanh két qua & hinh 1, cho thiy ¢ bé mdi thiét ké két qua
khuéch dai cho bang khé 15 so véi bo mdi tham chiéu du s chu ky thyc hién phan
g it hon. Két qua nghién ciru ctia ching t6i da t6i uu thanh cong quy trinh phan
lap hé gen BKV, khuéch dai thanh cong 41 hé gen BKYV kich thudc 5,1 kb, trong d6
c6 04 hé gen BKV phan lap tir mau huyét tuong. So véi nghién clru cua cac tac gia
khac nhu Nishimoto Y, Hiroshi Ikegaya deu chi thyc hién trén mau nude tiéu [15].
Tuy nhién v6i nhimng mau nudc tleu can nong d6 BKV-DNA cao (khoang 10’
copy/ml), cho thay néu chi sir dung mau nudc tiéu dé phan lap hé gen s& lam han ché
nghién ctu da dang di truyén vé BKV ¢ nhitng bénh nhan duoc phat hién sém &
mau huyét tuong c6 néng do virus trung binh [16]. Do d¢, cong trinh nay da thanh
cOng trong viéc khuéch dai duoc nhimg mau huyét trong c6 nong do trung binh, gop
phan nghién ctru ddc diém di truyén hé gen ¢ nhitng bénh nhan dugc phat hién sém
BKV trong mau huyét twong. Pong thoi, trong quy trinh tdi wu nay, thoi gian phan
mg khuéch dai ngan hon 90 phiit so voi chu trinh nhiét tham chiéu (tong thoi gian
phan mg khoang 120 phut) van cho két qua san pham khuéch dai tvong dwong quy
trinh nghién ctru ciia Hiroshi Ikegaya.

5. KET LUAN

D3 tbi wu thanh cong quy trinh phan l4p hé gen BKV kich thudc 5,1 kb tir mau
huyét tuong, nude tiéu bénh nhan sau ghép than, khuéch dai thanh cong 41/50 mau,
trong d6 04 mau huyét trong va 39 mau nude tiéu. Quy trinh phan 1ap hé gen BKV
bao gém: 1) Tach chiét DNA-BKV va dinh luong néng do dam bao dat khoang 10°
va 107 copy/ ml lan lugt véi mau huyét tuong va nudce tiéu; 2) Thyc hién long-PCR
thé tich 50 pl voi cip mdi wBK_a(F+R) c6 thanh phan 1X Phusion HF master mix;
0,5 uM wBK_a(F+R); 3-5 ul DNA khuon véi chu trinh nhiét: Bién tinh 98°C/ 30
gidy, (98°C/ 10 gidy, 58°C/ 20 gidy, 72°C/ 2 phut) 35 chu ky, 72°C/ 6 phut; 3) Danh
gia san pham PCR bang enzym gidi han Xbal, EcoRI va giai trinh ty.

Loi cam on: Cong trinh nay dwoc hoan thanh nho sy tai tro kinh phi cia Quy
Phat trién Khoa hoc va Cong nghé Quoc gia (Nafosted) thong qua dé tai “Nghién
ciru kiéu gen CYP3A44, CYP3A5, ABCBI va xdy dung qui trinh xdc dinh nong dé
Tacrolimus dé vmg dung cho bénh nhdn ghép thin”. Ma sé: 04/2020/TN.
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SUMMARY

OPTIMIZED AMPLIFICATION OF FULL-LENGTH GENOME OF BK VIRUS

IN BLOOD AND URINE OF KIDNEY TRANSPLANT RECIPIENTS

BK polyomavirus (BKV) is a common opportunistic pathogen in the

community, infecting humans in their early life stages, often remaining in a latent
state. BK virus-associated nephropathy occurs in 2 to 10% of kidney recipients, and
up to 40 to 90% of these patients have permanent loss of graft function due to delay
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in diagnosis. In the present study, we have successfully optimized the component
and thermal cycling for the long-PCR assay to amplify the BKV genome, including
middle-concentration samples such as plasma (concentration about 10° copy/ml).
We have successfully amplified the BKV genome in 41/50 samples, including 04
plasma and 39 urine samples. The optimized amplification protocol of full-length
BKYV genome includes the following steps: 1) Extraction of DNA-BKV from plasma
and urine samples and quantification of BKV-DNA concentrations to ensure that
about 10° copies/ml (plasma) and 10’ copies/ml (urine); 2) Each full-length genome
reaction in the volume of 50 pl containing 1X Phusion HF master mix (Thermo
Scientific, USA); 0.5 pM of wBK a(F+R) primers, 3-5 pl of genomic DNA.
Cycling conditions were 98°C for 30 s, followed by 35 cycles of 98°C for 10 s; 58°C
for 20 s; 72°C for 2 min, and 72°C for 6 min and a 4°C hold; 3) All 5.1 kb purified
PCR were verified and confirmed by restriction enzymes Xbal, EcoRl, and direct
sequencing.

Keywords: BK polyomavirus, renal transplantation, long-range PCR, full-
length genome, ghép than, toan bo hé gen.
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