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Tém tit: BK polyomavirus (BKV) 1a virus co hdi kha phd bién ¢ nguoi va duge xem 1 nguyén
nhan quan trong cua bénh than do BKV (BKV associated nephropathy, BKVN) & bénh nhan sau
ghép than. BKV ¢6 4 kiéu ~gen khac nhau la I, 11, III va IV. Céng trinh nay da phan tich kiéu gen
ctia 6 ching BKV tir 20 miu bénh pham 14 huyét tuong, nudc tiéu cua bénh nhan sau ghép than &
mién Bic Viét Nam dya trén trinh ty gen VPI. Poan gen VPI (580 bp) dugc phan tich bang
BLAST (NCBI), Bioedit, dong thoi phan mém MEGA7.0 dugc st dung dé xay dung va phan tich
cdy phat sinh loai. Mot s6 dot bién diém da dugc xac dinh trén 6 chung BKV so véi chung chuin
BKV Dunlop, trong d6 mau BKV1 c¢6 kiéu gen IVcl xuit hién nhiéu dot bién nhat 39/580
nucleotide, ciing chinh 1a miu tir bénh nhan BKVN, cac ching BKV con lai ¢6 kiéu gen 1. Pay la
nghién ciru bude dau vé dic diém kiéu gen BKV, cung cép co s& dit liéu phan tir c6 gia tri gop

phin giam sat BKV & bénh nhan ghép than.

Tir khéa: BK polyomavirus, bénh than do BKV (BKVN), ghép than, kiéu gen.

1. Mé dau

BKV lan ddu tién dugc phan lap tir nude
tiéu cua mot bénh nhan ghép than bi hep niéu
quan vao nim 1970 [1]. Nhung phai dén 20
nam sau, BKV méi dugc cong nhan la nguyén
nhan chinh ctia bénh than & bénh nhan sau ghép
than, bao gdm viém bang quang xuit huyét va
khong xuét huyét, hep niéu quan, viém than k&
va thai ghép (goi 1a bénh than do BKV - BKV
associated nephropathy, BKVN) [2-4]. BKV la
thanh vién thudc chi Polyomavirus, ho
Polyomaviridae, bao gdm ca JC va Simian 40
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virus (SV-40), la mot loai virus kha phé bién
v6i ty 1¢ huyét thanh duong tinh ¢ tré em trung
binh 14 80%, khang thé xut hién som va mién
dich bén virng [2]. Nhiém BKV thuong khong
¢6 triéu chimg 1am sang, tuy nhién mot s triéu
ching khong déac hiéu cling da dugc ghi nhan la
sot va viém duong ho hap trén thé nhe [4].
Trude thoi ky st dung thude e ché mién dich
chéng thai ghép la cyclosporine trong ghép
than, hep niéu quan 1a bién ching thuong gip
hon BKVN. Su tén thuong than man tinh do
BKV din dén xo héa mé ké cua than khong thé
hoi phuc va teo dng than. Hién tugng mat mo
than ghép dugc ghi nhan & 45% bénh nhan
BKVN [5]. Do d6, viéc chan doan sém va trc
ché hoan toan sy nhén 1én cua BKV & bénh
nhan sau ghép than bang diéu chinh thudc trc
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ché mién dich 1a dich diéu tri chinh nham hdi
phuc ca vé chirc nang va hinh thai than ghép.

BKYV la virus khong cé bao ngoai voi hé
gen la DNA mach kép dang vong, kich thudc
khoang 5,1 kb, dugc chia thanh 3 vung chuc
ning: ving kiém soat som, ving kiém soat
mudn va ving kiém soat phién ma. Trong do,
ving kiém soat mudén dugc tip trung nhiéu
trong nghién ctru phan tr BKV, day la viing ma
hoa cho 3 protein cau trac 1a capsid VP1 (viral
protein 1), VP2, VP3 va agnoprotein [6]. VP1
1a protein cAu tric chinh cua BKV, chiém xip
xi 80% toan bd protein vo capsid, va viung gen
mé héa VPI ciing 1a cin cir dé phan loai BKV
thanh 4 kiéu gen tir I dén IV (genotype). Trén
thé gioi, trong 4 kiéu gen BKV, kiéu gen I
(chung chuan BKV Dunlop) chiém ty 1& cao
nhat (80%), tiép theo 1a kiéu gen IV (15%) luu
hanh cha yéu & chau A va mét sé quéc gia chau
Au [7]. bac diém kleu gen BKV khong nhimg
c6 gia tri vé truy xuat ngudn gbc phat sinh, chan
doan phan tr ma con c6 gia tri trong dinh
huéng tién luong va diéu tri BKVN & bénh
nhan ghép than [4, 6, 8-10]. O Viét Nam, cic
cong trinh nghién ctru vé BKV con dang han
ché, cho dén nay méi chi c6 mot vai cong bd vé
ca 1am sang nhiém BKV & bénh nhan ghép than
va chua c6 nghién ctru vé kiéu gen [11-12]. Do
do, cong trinh nay duoc thuc hién nham budc
dau phan tich dic diém kiéu gen ciia BKV trén
nhiing bénh nhéan sau ghép than & mién Bic Viét
Nam, lam co s& cho cac nghién ctru vé dich té hoc
va chan doan phan tir BKV.

2. Vit liéu va phwong phap nghién ciru
2.1. Méu bénh pham

Mau huyét trong, nudc tiéu duoc thu thap
tor 20 bénh nhan sau ghép thén cd cac tricu
chung bat thuong vé chire ning than diu tri tai
bénh vién Quén y 103 va bénh vién Viét Puc,
trong d6 c¢6 1 bénh nhan bi BKVN da dugc
khing dinh bang sinh thiét mé bénh hoc (miu
ky hiéu BKV1). Cac miu bénh pham goém 12
mau mau (ky hiéu BKVI1-BKVS, BKV19-

BKV25) va 08 miu nuéc tiéu (ky hiéu BKV6-
BKV13) duoc cung cip nho hop tac nghién ciru
gitta Vién Nghién ciru Y Dugc hoc Quan su,
Hoc vién Quéan y va Khoa Than, loc mau -
Bénh vién Quan y 103, Hoc vién Quan y va
Bénh vién Viét Duec.

2.2. Tach chiét BKV DNA, PCR va tao dong
gen VPI

200 pl mau huyét trong, nude tiéu (sau khi
ly tam 3.200 vong/ phtt trong 30 phut, thu can)
dugc str dung dé tach chiét BKV DNA theo quy
trinh bd GeneJET Whole Blood Genomic DNA
Purification Mini Kit (Thermo Scientific, M¥).
Cip mdi tao dong phuc vu dé nhan gen VPI
dugc thiét ké sir dung phan mém Primer3plus
va Bioedit dua trén cac trinh ty tham chiéu gen
VP BKV di dugc cong bd trén Genbank (Ma
sO  AB263912, AB269868, AB269869,
DQ989812, DQIY8Y8O7, DQI8I8N4, VO1108),
dugc dit tdng hop boi hing IDT (M§) c6 trinh
tu BKVF: CTCACAGGACTGCTCCTCGAA va
BKVR: GCACTCCCTGCATATCCTACCG.
Phan tng PCR khuéch dai gen VPI c6 thanh
phan nhu sau: Phusion HF buffer 5X (Thermo
Scientific, My); 0,4 uM mdi xudi, moi ngugc
mdi loai, 5 ul DNA khudn, diéu chinh H,O du
thé tich 20 ul. Qué trinh khuéch dai duoc thuc
hién trén may PCR Eppendorf Mastercycler
proS (Puc) véi chu trinh: Bién tinh 98°C/ 30
gidy, tiép theo 1a 35 chu ky (98°C/ 10 gidy;
58°C/ 10 giay; 72°C/ 20 gidy), sau do hoan
thanh kéo dai chudi & 72° trong 7 phut. San
phim PCR duoc dién di kiém tra trén gel
agarose 1,2% TBE 0,5X, nhudém ethidium
bromide, chup anh va luu két qua trén may
UVP Eppendorf. San phdm PCR tinh sach gen
VPl duoc ndi ghép truc tiép véi vector
pGEMT-casy nhd T4-ligase. San pham ndi
ghép duoc bién nap vao té bao kha bién E. coli
DHS5a (One Shot Max Efficiency DH5a,
Invitrogen). Toan by quy trinh tao dong gen
VPI duoc thuc hién theo huéng dan cua nha
san xuat (Promega). Plasmid tai to hop duogc
tach chiét bang kit Plasmid extraction (Bioneer,
Han Qudc) va cit kiém tra bing enzyme giGi
han Avall va EcoRI (Thermo Scientific, M¥).
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2.3. Gidi trinh ti va phan tich kiéu gen BKV

Céc plasmid pGEMT-easy tai to hop mang
gen VPI duge giai trinh tu theo nguyén ly
Sanger (may ABI 3730XL) trén ca 2 chiédu st
dung moi cua vector. Két qua giai trinh tu céac
chung BKV phén ldp ¢ Viét Nam dugc phan
tich, so sanh véi trinh tu gen VP cua BKV trén
Genbank bang phin mém BLAST (NCBID),
Bioedit. Pong thoi, ching t6i sir dung phan
mém MEGA7.0 dé xdy dung va phan tich cay
phat sinh loai cac ching BKV phéan lap ¢ Viét
Nam theo phuong phap Maximum Likelihood
(ML) v6i hé sb bootstrap lap lai 1000 lan.

3. Két qua

3.1. Phan lap gen VPI cua BKV va phdn tich
trinh ty

Str dung cap mdi dugc thiét ké dic hiéu
BKVF/BKVR da phan lép thanh cong doan gen
VP1 BKV cta 6/20 mau bénh phélm tr bénh
nhan sau ghép than, trong d6 c6 4 mau bénh

$ ABI Chromategram: EAHang Dinh ; 1512016\5eqR
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phim huyét twong (c6 ky hiéu 1a BKVI1, 4, 5,
22), 2 mau bénh phim nudc tiéu (BKV6 va
BKV10). San pham khuéch dai 1a mot bang duy
nhit 13 nét, c6 kich thude khoang 580 bp ding
theo tinh toan 1y thuyét va khong xuat hién
bang phu (Hinh 1).
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Hinh 1. San phidm tong hop gen dich ¥PI BKV
bang Phusion DNA Polymerase trén gel agarose
1,2%. M: Thang DNA chuén 100 bp (Thermo
Scientific, M¥); (-): Pbi chirng am 1a nudce khir
ion; 1- 4: Mau bénh pham huyét twvong ky hiéu
BKV1-BKV4.
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Hinh 2. Mot phan biéu d6 trinh ty plasmid tai t6 hop pGEMT chira gen VPI-ciia mau BKV1 duge doc lan
lugt véi méi M13F _pUC 40 (Hinh 2A) va M13R_pUC 26 (Hinh 2B).



92 P.T.T. Hang, HX. Sir/ Tap chi Khoa hoc PHOGHN: Khoa hoc Y Duoc, Tdp 34, S6 1 (2018) 89-95

Enzyme st dung cho phan tng khuéch dai
gen dich VPI la Phusion High-Fidelity DNA
Polymerase - 1a enzyme c6 hiéu suit khuéch dai
16n, ngay ca trén nhitng miu khuon dai véi do
chinh xéc cao (didu ma v6i Tag polymerase kho
dat dugc). Chinh vi vay, enzyme nay dugc lya
chon dé khuéch dai gen dich VP! phuc vu cho
tao dong va xac dinh trinh ty mét cach chinh
xé4c nhat. Tur két qua khuéch dai gen thu duoc
nhu Hinh 1, budc dau gen VPI cua 6 mau BKV
da duoc khuech dai thanh cong véi cép mdi
BKVEF/R. Trong do, mau BKV1 dugc phan 1ap
tir huyét twong bénh nhan BKVN. Dé khing
dinh chinh xac la gen VPI cua BKV, cédc sén

FC_001538.1 DUN

HC_001536.1 DUN

HC_001538.1 DUW

phim PCR gen VPI dung kich thudc duge tinh
sach, tao dong trong vector pGEMT-easy, xac
dinh trinh ty theo ca 2 chiéu.

Két qua phan tich trinh ty cho thiy, 6 ching
BKV phan 1ap dugc tr 20 miu huyét tuong,
nudce tiéu ctia bénh nhan sau ghép than, chiém
ty 1¢ 30%, doan gen VPI phan 1ap c6 chiéu dai
580 bp. Cu thé, v6i mau BKVI, s6 luong cac
base 1an luot 1a Adenine (A) 189, Thymine (T)
135, Guanine (G) 142, Cytosine (C) 114, ty 1€
GC chiém 44,14%. Trinh tu nucleotide gen VPI
cua 6 chung BKV dugc so sanh v6i nhau va voi
ching BKV tham chiéu (Minh hoa ¢ Hinh 3).

Hinh 3. So sanh trinh tu nucleotide gen VP/ cua 6 chung BKV
véi chung chuan BKV Dunlop (doan xay ra dot bién).

Sau khi so sanh trinh ty nucleotide gen VPI
cho théy, da xé4c dinh dugc mot s dot bién
diém trén tat ca 6 chung BKV so voi chung
chuan BKV Dunlop. Trong d6, chung BKV1
xudt hién nhidu dot bién nhat (39 nucleotide dot
bién/ 580 nucleotide), nguoc lai, bon ching
BKV4, 5, 10, 22 c¢6 d6 twong ddng 100% khi so
sanh trinh tu nucleotide v&i nhau, va it dot bién
nhit (8 nucleotide dot bién/ 580 nucleotide) so
v6i chiung tham chiéu BKV Dunlop. Xét vé
muc do téng thé, trinh ty gen VPI cua cac
chung BKV trong nghién ctru nay c¢6 do twong
ddng 92,7-98,8% so voi chung chuin. Quan hé

di truyén giita 6 chung BKV nghién ctru duoc
phan tich voi 22 chang tham chiéu trén
Genbank duoc thé hién qua ciy phat sinh loai
(Hinh 4).

Tir cdy phat sinh loai & Hinh 4 cho théy, c6
2/4 kiéu gen duoc xac dinh trong 6 ching BKV
phan 1ap 1a kiéu gen I va IV. Cu thé, chung
BKV1 c6 kiéu gen IVcl, 5 chung BKV con lai
¢6 kiéu gen I (chung BKV6 c6 kiéu gen Ib2 con
4 chung BKV4, 5, 10 va 22 c¢6 kiéu gen Ibl).
Cac trinh ty nay da dugc dang ky trén Genbank
v6i md s6 MF817711, MF817712, MH019284-
87 cho gen VPI cia BKV.
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Hinh 4. Cay phat sinh loai ctia trinh ty gen VPI cac ching BKV phan 1ap ¢ mién Béic Viét Nam véi cac
chiing tham chiéu st dung phan mém MEGA?7 theo phuong phap Maximum Likelihood véi hé sé bootstrap
lap lai 1000 14n, cac ching BKV trong nghién ctru ndy dugc danh dau B va @,
chung chuin Dunlop dugc danh dau 4.

4. Thao luan

Bénh than do BKV la mot van d& thach
thirc 1am sang ¢ bénh nhan sau ghép than khi
ma céac lya chon trong didu tri con han ché, phuy
thudc nhiéu vao kinh nghiém cua bac si. Viéc
theo ddi diéu tri bénh nhan sau ghép than dong
vai tro rat quan trong trong duy tri chirc ning
than ghép, giam thiéu t6i da nguy co mét mé
ghép hay suy chirc nang than ghép [13-14].

Trong cong trinh nay, ching t6i da phan
tich dic diém kiéu gen ctua 6 chung BKV trén
bénh nhan sau ghép than ¢ Viét Nam dé bude
dau c6 co sd dit liéu cho nghién ctru dich té hoc
phan tir ciing nhu phét trién ky thuat phan tir
chan doan BKV. Két qua da xac dinh dugc 6/20
mau bénh nhan sau ghép than duong tinh véi
BKYV bang PCR khi sir dung cip mdi BKVE/R,
trong d6 ¢o 2 kiéu gen 1a 1 va IV, véi kiéu gen I
chiém ty 1& 83,3% (5/6). Hién nay, co 4 kiéu
gen cua BKV da dugc xac dinh 1a I-IV, trong

d6, phan tich phat sinh loai da xac dinh thém 4
phan nhoém cua kiéu gen I (I/a, I/b-1, I/b-2 va
I/c) va 6 phan nhém cua kicu gen IV (IV/a-1,
IV/a-2 , IV/b-1, IV/b-2, IV/c-1 va IV/c-2) [15].
Su phan bd cua cac phan nhém nay phu thudce
vao cac vung dia ly khac nhau [4, 6]. Cac
nghién cru gan day chi ra rang, BKV kiéu gen I
chiém ty 1& khoang 70% & bénh nhan ghép than
¢6 BKV duong tinh trong nudc tiéu [8, 9, 16].
Nghién ctru ctia Pastrana va cs. (2013) lai chi ra
BKV kiéu gen IV chiém ty 1& cao hon ¢ bénh
nhan bi BKVN sau ghép than so v6i bénh nhan
sau ghép chi c6 BKV duong tinh trong mau va
nuée tiéu [17]. Theo do6, dic diém kiéu gen cua
BKV c¢6 thé ¢ y nghia trong tién luong BKVN
0 bénh nhan sau ghép than. Nghién ctiu nay
cling dd xac dinh dugc 1/6 ching BKV c6 kiéu
gen IV (mau BKV1), diy ciing chinh la mau tir
bénh nhan bi BKVN. Cho dén trude nghién ctru
nay, chua c6 cong trinh nao vé phan tich trinh
tu cia gen VPI ching BKV trén bénh nhan sau
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ghép than ¢ Viét Nam. Dén nay, méi chi co 3
trinh ty chung BKV kiéu gen IV cia Viét Nam
dd duwoc cong bd trén Genbank (Mi sb
AB269867, AB269868, AB269869) nhung
dugc nghién ciru & Nhat Ban [18]. Két qua phan
tich trinh ty gen VPI cua cac chung BKV trong
nghién ctu nay da ching minh c6 do tuong
ddng cao trén 92%), la co so di truyén phén tir
rat c6 gia trj trong nghién ciru thiét ké ky thuat
real-time PCR phu hop voi cac ching BKV ¢
Viét Nam ciing nhu trén thé gi6i.

Trén thuc té, dé xac dinh kiéu gen cua
BKYV, gen VPI hoac gen LTA (large T antigen,
khang nguyén T 16n) da dugc nhidu cong trinh
lua chon. Gen VPI ma hda protein VP1 cung
v6i VP2, VP3 1a nhimng protein cu triic can
thiét cho sy lap rap tao cac virion hoan chinh.
Trong khi do, gen LTA kich hoat sy sao chép
ctia virus thong qua sy gin vé6i cac protein 1a
Rb (retinoblastoma) e ché khdi u va p53, dong
thoi kich thich t€ bao chi di vao chu trinh té
bao [19]. Tuy nhién, gen VPI van duoc wu tién
su dung hon badi ngoai kha nang xac dinh duogc
4 kiéu gen chinh con c6 thé phan loai ra cic
phan nhom cua kiéu gen (4 va 6 phan nhom
tuong tng cho kiéu gen I va IV). Pong thoi,
dua trén sy da dang di truyén gen VPI con cho
phép phan biét gitta BKV va JCV cling nhu
SV40 - 1a céac virus cung chi Polyomavirus [7,
20]. Chinh vi vay, gen VPI da dugc lya chon
trong nghién ctru kiéu gen ciia BKV trong cong
trinh nay. Hai kiéu gen I va IV di duoc xéac
dinh trong 6/20 mau dwong tinh véi BKV cua
bénh nhan sau ghép than, day ciing 1a 2 kiéu
gen phd bién & trén thé gigi. Ty 18 6/20 mau
BKV duong tinh trén bénh nhan sau ghép
than goi y rang, Viét Nam ciing c6 thé la
vung dich t& luu hanh kha cao cia BKV, tuy
nhién, dé khing dinh diéu nay cin c6 nhiing
nghién ctu trén quy md 16n hon.

5. Két luan
ba xéac dinh duoc 2 kiéu gen lalva IV trén

6 chung BKV phén lap dugce tir 20 mau huyét
tuong, nudc tiéu bénh nhan sau ghép than &

mién Bic Viét Nam. Day 1a co s& bude dau
nghién ctru vé dic diém dich t& hoc phan tir
BKYV, cung cip co s dit liéu phén tir ¢6 gia tri
gop phan giam sat BKV & bénh nhan sau ghép
than & Viét Nam.

Lol cam on

Cong trinh nay dugc hoan thanh nho su hop
tac nghién ctru gitta Vién Nghién ctru Y Dugc
hoc Quéan su, Hoc vién Quan y va Khoa Than,
loc mau - Bénh vién Quan y 103, Hoc vién
Quan y; Bénh vién Viét Buc.

Tai liéu tham khao

[1] Gardner, S.D., et al., New human papovavirus
(B.K.) isolated from urine after renal
transplantation. Lancet, 1971. 1(7712): p. 1253-7.

[2] Reploeg, M.D., G.A. Storch, and D.B. Clifford,
Bk virus: a clinical review. Clin Infect Dis, 2001.
33(2): p. 191-202.

[3] Randhawa, P.S., et al., Human polyoma virus-
associated interstitial nephritis in the allograft
kidney. Transplantation, 1999. 67(1): p. 103-9.

[4] Sawinski, D. and S. Goral, BK virus infection: an
update on diagnosis and treatment. Nephrol Dial
Transplant, 2015. 30(2): p. 209-17.

[5] Hirsch, H.H., et al., Polyomavirus-associated
nephropathy in renal transplantation: critical
issues of screening and management. Adv Exp
Med Biol, 2006. 577: p. 160-73.

[6] Bechert, C.J., et al., Monitoring of BK viral load
in renal allograft recipients by real-time PCR
assays. Am J Clin Pathol, 2010. 133(2): p. 242-50.

[7] Takasaka, T., et al., Subtypes of BK virus
prevalent in Japan and variation in their
transcriptional control region. J Gen Virol, 2004.
85(Pt 10): p. 2821-7.

[8] Boukoum, H., et al, Distribution of BK
polyomavirus genotypes in Tunisian renal
transplant recipients. J Med Virol, 2011. 83(4): p.
725-30.

[9] Ledesma, J., et al., BK polyomavirus genotyping
at inter- and intra-patient level in Spain. J Med
Virol, 2013. 85(8): p. 1402-8.

[10] Schwarz, A., et al., Viral Origin, Clinical Course,
and Renal Outcomes in Patients With BK Virus



[11]

[12]

[13]

[14]

[15]

P.T.T. Hang, HX. Sir/ Tap chi Khoa hoc PHOGHN: Khoa hoc Y Duoc, Tdp 34, S6 1 (2018) 89-95 95

Infection After Living-Donor Renal
Transplantation. Transplantation, 2016. 100(4): p.
844-53.

An, H.P.H., et al., Ca ldm sang nhiém virus BK &
bénh nhdn sau ghép thdn. Tap chi Nghién ciru Y
hoc, 2015. 93(1): p. 142-148.

Hung, T. http://benhvienl98.vn/thong-bao-hai-
truong-hop-nhiem-virus-bk-tren-benh-nhan-sau-
ghep-than-tai-benh-vien-19-8. 2016.

Sharma, R., et al, BK Virus in Kidney
Transplant: Current Concepts, Recent Advances,
and Future Directions. Exp Clin Transplant, 2016.
14(4): p. 377-84.

Hayden, R.T., et al., Factors contributing to
variability of quantitative viral PCR results in
proficiency testing samples: a multivariate
analysis. J Clin Microbiol, 2012. 50(2): p. 337-45.
Zhong, S., et al., Distribution patterns of BK
polyomavirus (BKV) subtypes and subgroups in
American, European and Asian populations

[16]

[17]

[18]

[19]

[20]

suggest co-migration of BKV and the human race.
J Gen Virol, 2009. 90(Pt 1): p. 144-52.

Matsuda, Y., Y. Qazi, and Y. Iwaki, A rapid and
efficient method BK polyomavirus genotyping by
high-resolution melting analysis. J Med Virol,
2011. 83(12): p. 2128-34.

Pastrana, D.V., et al., BK polyomavirus genotypes
represent distinct serotypes with distinct entry
tropism. Journal of virology, 2013. 87(18): p.
10105-10113.

Nishimoto, Y., et al., An Asian origin for subtype
IV BK virus based on phylogenetic analysis. J
Mol Evol, 2007. 65(1): p. 103-11.

Luo, C., et al, Genotyping schemes for
polyomavirus BK, using gene-specific
phylogenetic trees and single nucleotide

polymorphism analysis. J Virol, 2009. 83(5): p.
2285-97.

Jin, L. and P.E. Gibson, Genomic Function and
Variation of Human Polyomavirus BK (BKV).
Rev Med Virol, 1996. 6(4): p. 201-214.

BK Polyomavirus Genotypes in Renal Transplant Recipients
in Northern Vietnam

Dinh Thi Thu Hang, Hoang Xuan Su

Institute of Biomedicine and Pharmacy, Vietnam Military Medical University,
222 Phung Hung, Ha Dong, Hanoi, Vietnam

Abstract: BK polyomavirus (BKV), a ubiquitous opportunistic infection among humans, causes
BKV-associated nephropathy (BKVN) after renal transplantation. BKV strains worldwide are
classified into 4 genotypes (I-IV), among which genotype I and IV are subdivided into 4 and 6
subtypes, respectively. Based on 580 bp-long VP1I sequences, this study analyzed the genotypes of 6
BKYV strains from 20 specimens including plasma and urine from renal allograft recipients in Northern
Vietnam. The VPI genes of the BKV strains were analyzed by BLAST (NCBI), Bioedit, combined
with MEGA7.0 software to construct and analyze the phylogenetic tree. Several mutations (8-39/ 580
nucleotides) were identified in all the 6 BKV strains compared to reference Dunlop BKYV strain,
among which BKV1 strain’s subtype IVcl (isolated from the BKVN patients) had the most mutation
nucleotides (39/ 580). The remaining 5 strains of BKV belonged to genotype 1. The study provides a
valuable fundamental molecular database contributing to monitoring as well as screening strategies
and treatment options for BKV in kidney allograft recipients in Vietnam.

Keywords: BK polyomavirus, BKV-associated nephropathy (BKVN), renal transplantation,
genotype.



