Nghién cutru khoa hoc c6ng nghé

THIET LAP QUY TRINH PCR-RFLP XAC PINH KIEU GEN VI RUT
BK PHAN LAP TU BENH NHAN GHEP THAN

PINH THI THU HANG , NGUYEN THU TRANG ¢"? HOANG XUAN SU ¥
1. PAT VAN PE

Ghép than dugc cong nhan 1a mot tién bo dang ké cua y hoc hién dai va dugc
xem la phuong phéap diéu tri thay thé hiéu qua cho nhitng bénh nhan suy than man
tinh giai doan cudi. Piéu nay s&é mang lai két qua diéu tri tich cyc va kinh té nhat
cling nhu sy cai thién vé chat luong séng cho bénh nhén so vdi chay than nhan tao.
Viéc theo dbi diéu tri bénh nhan sau ghép than déng vai trd rat quan trong trong duy
tri chirc nang than ghép, giam thiéu tdi da nguy co mat mé ghép hay suy chirc ning
than ghép [1].

BK polyomavirus (BKV) Ia vi rit co hdi phd bién trong cong dong, 1y nhiém
cho tré em thoi tho du qua duong hé hip hodc phan-miéng, c6 kha ning giy bénh it
hodc khong tri€u chung va ton tai & trang thai tiém an. O bénh nhan ghép thén, viéc
sir dung thudc e ché mién dich kéo dai 1a diéu kién thudn lgi cho BKV c¢6 thé d&
dang tai hoat dong dan dén réi loan chirc ning than ghép, c6 thé khién co thé khong
nhan ciy ghép [1]. BKV c6 kich thudc nho, xdp xi 40-45 nm, dang hinh tron hoic
hinh cau, khong c6 vo ngoai dugc bao bdi caspid hinh nhi thdp dién g6m 72
capsomer pentameric [2]. Cau trac BKV bao gdm ba protein caspid VP1, VP2, VP3,
va hé gen 1a phan tir DNA sgi kép dang vong khép kin lién két v6i cac histon [3]. Hé
gen BKV-DNA c6 kich thudc khoang 5,1 kb, dugc phién ma hai chiéu, v& mit chirc
ning duoc chia thanh ba ving: kiém soat som, kiém soat mudn va kiém soat khong
ma héa. Trong d6, ving kiém soat mudn duogc tap trung nhiéu trong nghién ctru
phan tir vi riit, day 14 ving ma héa ba protein cdu tric 1a capsid véi VP1 1a protein
céu trac chinh, chiém xap xi 80% toan b protein vo. Sy da dang di truyén trong gen
ma hoa protein VP1 ciing 1 cin cir dé phan loai cac kiéu gen ciia BKV. BKV ¢6 bon
kiéu gen chinh: I, II, IIL, IV, trong d6 kiéu gen I 1a pho bién nhat véi ty 1é 80% va
kiéu gen IV khoang 15% [4]. Hai kiéu gen con lai 1a II va III hiém gip hon, dugc
cong bd & mot sé qudc gia trén thé gidi nhu Anh, Nhat Ban.

Viéc xac dinh kiéu gen BKV gitip cung cip nhitng dic diém di truyén phan tir
BKV c6 gia tri trong viéc phat hién ngudn gbc phat sinh, gop phan giam sat BKV,
du bao mbi lién quan tiém tang giira dién bién gay bénh ciia BKV va tién trién cua
BKVN (BKV-associated Nephropathy, bénh than do BKV) ¢ bénh nhan ghép than.
Hién nay, viéc xac dinh kiéu gen thuong dugc thuc hién thong qua giai trinh ty va
xay dung cdy chung loai phat sinh. Tuy nhién van can thiét phai xay dung quy trinh
xac dinh kiéu gen tbi uu khi rat ngan thoi gian voi gia thanh canh tranh ma van bao
dam do tin cay, do chinh xac cao. Vi vay, chung t6i thuc hién céng trinh nay véi
muc tiéu thiét 1ap duoc quy trinh PCR- RFLP xac dinh kiéu gen cia cac ching BKV
phéan 1ép tir bénh nhan ghép than.
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2. VAT LIEU VA PHUONG PHAP
2.1. Vit liéu nghién ctru

Mau bénh phdm gdm 30 méiu nudc tiéu duong tinh BKV-DNA tir bénh nhan
dang theo doi diéu trj sau ghép than tai Bénh vién Quan y 103, Hoc vién Quan y
dugc xét nghiém dinh lugng BKV-DNA bang k¥ thuat real-time PCR theo quy trinh
cua Hoc vién Quan y véi vung gen dich VPI [12].

Nghién ctru duge thiét ké theo phwong phap thuc nghiém mé ta va phan tich
trong phong thi nghiém, sir dung cac k§y thuat sinh hoc phan tir, véi cac thiét bi thudc
Phong Vi sinh va cac mam bénh sinh hoc, Vién Nghién cttu Y Dugc hoc Quan sy,
Hoc vién Quan y.

2.2. PCR Kkhuéch dai va tinh sach san pham PCR ciia doan gen V'PI

Mau nudc tiéu thu thap trong dng falcon 50, ly tam 3200 vong/ phut trong 30
phut, thu can dugc st dung dé tach chiét DNA téng sb theo quy trinh bd kit
GeneJET Whole Blood Genomic DNA Purification Mini Kit. Vung gen VPI cua
BKV duoc khuéch dai PCR sir dung cip moi BK (S+AS) c¢6 trinh ty BK S: 5°-
ATCAAAGAACTGCTCCTCAAT-3’ va BK AS: 5’-
GCACTCCCTGCATTTCCAAGGG -3’ tuong ung vdi vi tri nucleotide 1361-1381
va 1919-1940 (chung Dunlop, mé s6: V01108.1) cho san pham c6 kich thudc theo
tinh toan 1y thuyét 1a 580 bp. Thanh phan phan ung PCR bao gom: 1X GoTaq
Master Mix (Promega- My); 0,1 pM moi xubi, moi ngugc mdi loai, 5 ul DNA
khuon, nuéc khir ion vira di thé tich 25 pl. Qua trinh khuéch dai duge thyc hién trén
may PCR Eppendorf Mastercycler proS (Dirc) véi chu trinh: (95° C/7 phut, (95°C/
45 gidy; 58°C/ 45 gidy; 72°C/ 45 gidy)x40, (72° trong 7 phut).

Céc san pham PCR dung kich thudc theo tinh toan 1y thuyét duoc tinh sach st
dung bd GeneJET PCR Purification Kit hodc GeneJET Gel Extraction Kit. San
phém PCR dugc dién di kiém tra trén gel agarose 1,2% trong dém TBE 0,5X, diéu
kién 110V/60 phuat, nhuém ethidium bromua, chyp anh va luu két qua trén may UVP
Eppendorf.

2.3. Thiét 1ap phan ng PCR - RFLP dinh type BKV

San pham PCR doan gen VPI véi cap mdi BK_(S+AS) sau khi tinh sach duoc
xac dinh kiéu gen bang enzym giéi han 13 Rsal va Alul. Thanh phan phan tmg cat
bang enzym gidi han nhu sau: 1X Buffer (Thermo Scientific- My); 1 ul enzym gi6i
han mdi loai, 1 ul DNA san pham tinh sach, nuéc khir ion vira du thé tich 20 ul. U
hon hop phan tng ¢ 37°C trong 5 phut voi Fast Digest Enzyme Rsal va 16 gio voi

Alul. Hn hop phan tng cit bang enzym gi6i han dugc kiém tra bang dién di trén
gel agarose 2,0 %, dém TBE 0,5X & diéu kién 100V/ 70 pht.

So db chién thuat sir dung enzym gidi han trong xac dinh kiéu gen BKV, bao
gom:

- Vi tri ¢t ciia hai enzym Rsal va Alul.

- Kich thudc cac bang cit twong tng phan biét bbn kiéu gen BKV.
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Bang 1. So d6 chién thuat sir dung enzyme gidi han trong xac dinh kiéu gen BKV
vung gen VP khuéch dai bang cap moi BK (S+AS)

Rsal
Forward Primer
5" GTAC 3’
BK\" typel . BKV l:}.'pe II
BK\ type III BKV type IV
Alul
Forward Primer
5" AGCT 3
BKY type I“ BKV type II -
743‘ 123 74.“ .
BKV type III BKV type IV
Rsal Alul
TT | S6 ... | Kich thuée S6 . Kich thuée | Kiéu
<X Vi tri - Z . R Vi tri . 2 en
diém c.z"l ¢ san pham diém c.z"l ¢ san pham g
cat (bp) cat (bp)
1. 47/ 430 | 47;150; 383 123/290 | 123;167; 290 I
2. 1 47 47; 533 2 123/290 | 123;167; 290 II
3. 2 47/353 | 47;227; 306 1 123 123; 457 I
4. 2 47/490 | 47;90; 443 1 123 123; 457 v

2.4. Giai trinh tw va xay dung ciy phat sinh chiing loai

Pong thoi dé khang dinh két qua, kiéu gen BKV cuia cac mau nghién ciru duoc

giai trinh ty hai chiéu st dung moi BK_S/ BK_AS. Két qua giai trinh ty dugc kiém
tra va loai bo cac vung mo hd & dau va cudi b'fmg Bioedit, so sanh v&i trinh tu trén
Genbank bang phan mém BLAST (NCBI). Xay dung ciy phét sinh chung loai bang
phan mém Mega 11.

cac ching vi rit BK

3. KET QUA VA BAN LUAN
3.1. Thiét 1ap quy trinh PCR- RFLP gen dich VPI xac dinh kiéu gen ciia
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Cac mau nude tiéu sau khi tach chiét DNA téng s6 dugce dinh luong néng do
BKV-DNA bang ky thuét real-time PCR nudc tiéu theo quy trinh cia Hoc vién
Quan y. Nong d¢6 BKVciia cac mau bénh pham nghién ciru duge xac dinh dat nong
d6 tir 10° -10" copy/ml.

Véi 30 miu DNA-BKV nay, st dung ki thuat PCR dé khuéch dai doan gen
VPI cia BKV bang cip moi BK (S+AS) déu cho san pham c6 kich thudc dung tinh
toan 1y thuyét 1a 580 bp. Nhu véy, di khuéch dai thanh cong doan gen VP! tir 30/30
mau bénh pham (hinh 1).

M NC 1 2 3 45 M 1 2 3 45

1kb 600bp

500bp 580 bp 500bp

a) b)
Hinh 1. Khuéch dai doan gen VP! bang cip moi BK (S+AS)
Chu thich: M-Marker 100bp; NC: di chtng am 1 nudce khir ion

a) 1-5: San pham PCR tir DNA mau bénh phdm BK272U, BK528U, BK334U,
BK510U, BK572U

b) 1-5: San pham PCR tinh sach mau bénh pham BK272U, BK528U, BK334U,
BK510U, BK572U

Két qua hinh 1 cho thiy céc giéng déu 1én biang dung nhu tinh toan, cac bing
sang, dam nét. Nhu vy, doan gen VPI cua 30 mau bénh phﬁm da duoc khuéch dai
va tinh sach thanh cong. Cac san pham PCR doan gen VP véi cip moi BK (S+AS)
sau khi tinh sach dwgc xac dinh kiéu gen bang cit enzym gidi han 1a Rsal va Alul.
Véi enzym giéi han Rsal, cic mau nghién ctru cho ra hai nhom san pham cit gom
nhoém 20 mau dong loat cho ba san pham cit c6 kich thudce khoang 47, 150, 383 bp
va nhom 10 mau cho ba san pham cit c6 kich thudc 47, 90, 443 bp tuong tng thude
kiéu gen I va IV cua BKV theo so d6 chién thuat cit bang enzym gi6i han (hinh 2a).

Pé khang dinh két qua, cac miu nay dugc tiép tuc cit bang enzym gidi han 1a
Alul déu cho san pham cat c¢6 kich thudc 290 bp (bang 123, 167 bp mo) v6i 20 miu
thudc kiéu gen I va san pham cit c6 kich thudc 457 bp (bang 123 md) véi 10 mau
con lai thudc kiéu gen IV (hinh 2b).
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443bp
383DD 5501y
500bp

500bp

457bp
290bp

a) b)
Hinh 2. Dién di kiém tra san pham cit doan gen VPI-BKV bang enzyme gidi han
Chu thich: 1-Marker 50bp; 2- P6i chimg san pham PCR-VP1 khong cit
a)3-7: San pham cit mu BK272U, BK334U, BK510U, BK528U, BK572U
bang enzyme gidi han Rsal
b)3-7: San pham cat mau BK272U, BK334U, BK510U, BK528U, BK572U
bang enzyme gidi han Alul
Khi sir dung hai enzym cat kiém tra trén cing miu, ching toi nhan dwoc két
qué cung kiéu gen. Két qua minh hoa ¢ hinh 2 cho thdy, miu & giéng 3,4,5,7 twong
g 13 san pham cat cac mau BK272U, BK334U, BK510U, BK572U thudc kiéu gen
IV, miu ¢ giéng 6 twong mg 1 san phdm cat ctua mau BK528U thudc kiéu gen I.
Nhu vay, khi st dung dong thoi bang hai enzym gidi han 1a Rsal va Alul, budc dau
da xac dinh dugc 20 mau mang kiéu gen I (chiém 66,7 %) va 10 mau mang kiéu gen
IV (chiém 33,3%) trong 30 mau bénh phidm nghién ciru.

3.2. Phan tich dic diém kiéu gen ciia cic ching vi rat BK phan lap tir
bénh nhan ghép thin

Tir két qua giai trinh ty va so sanh voi cac trinh ty tham chiéu trén Genbank
bang cong cu BLAST cho thay trinh tw doan gen VPI nghién ciru ¢6 d6 twong dong
cao voi cac trinh tu tham chiéu, dat d6 tin cdy 99%. Cay phat sinh ching loai dugc
xay dung dua vao phuong phap Neighbor Joining v&i hé s6 bootstrap lap lai 1000
lan (hinh 3).

Két qua xac dinh kiéu gen BKV-VPI sir dung ky thuat PCR-RFLP véi hai
enzym gidi han 1a Rsal, Alul va giai trinh ty 1a dong nhat 100%. Trong 30 mAu bénh
pham, c6 20 miu mang kiéu gen I (chiém 66,7 %) va 10 mau mang kiéu gen IV
(chiém 33,3%).
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Descrpten Scenticame Score Ser | Cover vaue | e | Lop | Accession
v v v - v -

Human polyomavirus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 996 996 96% 00 99.82% 5146 LR2161391
Human polyomavirus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 996 996 96% 00 99.82% 5146 LR216130.1
Human polyomavirus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 996 996 96% 00 99.82% 5146 LR2161281
Human irus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 996 996 96% 00 99.82% 5146 LR2161251
Human irus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 996 996 96% 00 99.82% 5145 LR2161241
Human polyomavirus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 996 996 96% 00 99.82% 5146 LR216121.1
Human polyomavirus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 996 996 96% 00 99.82% 5146 LR216118.1
Human irus 1 genome assembl BKPyV_complete_genome Human irus 1 990 990 96% 00 99.63% 5146 LR216152.1
Human polyomavirus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 990 990 96% 0.0 99.63% 5146 LR216142.1
Human polyomavirus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 990 990 96% 0.0 99.63% 5145 LR216138.1
Human polyomavirus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 990 990 96% 00 9963% 5146 LR2161361
Human irus 1 genome assembly, chromosome: BKPyV_complete_genome Human polyomavirus 1 990 990 96% 00 99.63% 5146 LR2161311
Human irus 1 strain VQY_BK16.01 VP2, VP3, and VP1 genes, partial cds Human irus 1 990 990 96% 00 9963% 580 MF8177111
Human polyomavirus 1 isolate VN_PBK185. complete genome Human polyomavirus 1 990 990 96% 0.0 99.63% 5145 MW678842.1
BK polyomavirus DNA,_complete genome, strain: VNM-1 Human polyomavirus 1 990 990 96% 00 99.63% 5146 AB269867.1
BK polyomavirus DNA, complete genome, strain: SWC-2 Human polyomavirus 1 990 990 96% 0.0 99.63% 5146 AB269864.1
BK polyomavirus DNA,_complete genome, strain: SWC-1 Human polyomavirus 1 990 990 96% 00 99.63% 5146 AB2698631
BK polyomavirus DNA, complete genome, strain: NWC-8 Human polyomavirus 1 990 990 96% 00 99.63% 5146 AB2698581
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Hinh 3. So sanh trinh ty doan gen ¥PI BKV bing cong cu BLAST va cdy phat sinh
ching loai
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Dén nay, BKV kiéu gen I dugc xac dinh 1a kiéu gen chiém cha dao trén toan
thé gidi, ty 1& khoang 80% & bénh nhan ghép than c6 BKV duong tinh trong nudc
tiéu. Tac gia Krumbholz da bao cdo, & Dic, cac bénh nhan nhiém BKV chu yéu 1a
kiéu gen I. Diéu nay ciing dong thuén véi bao cao cia Tkegaya khi cong bd kiéu gen
I-BKV 1a chi yéu véi cac ty 1& khac nhau trong cong dong Chau Au. Trong khi dé,
Nishimoto va cong sy dd cong bd kiéu gen IV c6 ngudn goc tir Chau A va phan bd
v6i ty 1¢ khic nhau & cac qudc gia ndy. Nghién ciru ciia Pastrana va cong sy (2013)
da xac dinh BKV kiéu gen IV chiém ty 1é cao hon & bénh nhan BKVN sau ghép
than [5]. Theo nghién curu cta Jin va cong su ndm 1995, ca hai ky thudt PCR-RFLP
va giai trinh ty déu 13 nhitng k¥ thuat dam bao do nhay va dang tin cay dé xac dinh
kiéu gen BKV tryc tiép tir cac bénh pham I1dm sang. Tuy nhién, chua c6 nghién ciru
day du va thong ké chinh xac vé su dong nhat giira hai phuong phap nay [6].

Bang 2. So sanh két qua kiéu gen khi sir dung hai phuong phap

y o en X Két qua dinh type

STT | Kihi¢umau =0 e Rsal | Enzyme Alul | Gii trinh tw
1. BK269U I I I
2. BK272U v v v
3. BK334U v v v
4. BK374U I I 1
5. BK350U I I I
6. BK420U I I 1
7. BK510U v v v
8. BK528U I I 1
9. BK540U 1 I 1
10. | BK548U I I I
11. | BK572U v v v
12. | BK579U I I I
13. | BK589U v v v
14. | BK674U I I I
15. | BK682U I I I
16. | BKI32UF I I I
17. | BKI52UF v v v
18. | BKI58UF I I 1
19. | BKI9SUF I I I
20. | BK458UF v v v
21. | BK468UF I I 1
22. | BK469UF v v v
23. | BK483UF I I 1
24. | BK489UF I I I
25. | BK507UF v v v
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frea X Keét qua dinh type
STT | Kihicumau 7 e Rsal | Enzyme Alul | Gidi trinh tw
26. | BKS509UF 1 1 I
27. | BK5I0UF 1 1 I
28. | BK526UF v v v
29. | BK564UF 1 1 I
30. | BK595UF I I I

Phuong phap giai trinh ty 13 tiéu chuan vang trong xac dinh kiéu gen ciing nhu
cac phan nhém phuy trong cting mot kiéu gen ctia BKV va nhiéu tic nhan vi sinh
khac nhung doi hoéi chi phi va thoi gian. Véi ki thuat PCR-RFLP, chiing t6i budc
dau xac dinh chinh xac kiéu gen BKV, tiét kiém chi phi, thoi gian, gitp chi dong
hon trong viéc giam sat kiéu gen BKV & bénh nhan sau ghép than.

4. KET LUAN

Quy trinh PCR- RFLP gen dich VP! xac dinh kiéu gen ciia cac ching BKV
phan 1ap tr mau nudc tiéu bénh nhan ghép than da dugc thiét 1ap thanh cong. Cac
budc bao gom: Tach chiét DNA-BKV tir mau nudc tiéu va dinh luong nong do
BKV-DNA dam bao dat khoang 10°-10" copy/ ml; PCR khuéch dai, tinh sach doan
gen VPI ciia BKV kich thudc 580 bp vé6i cap mdi BK_(S+AS). Sir dung hai loai
enzym gidi han 1a Rsal, Alul cit phan biét san pham tinh sach doan gen VP! -BKV.
Di x4c dinh thanh cong kiéu gen BKV ciia 30 miu nudc tiéu ciia bénh nhan sau
ghép than bang PCR-RFLP, so sanh v&i giai trinh ty cho két qua dong nhat 100%,
trong d6 c6 20 mau thudc kiéu gen I (66,7%) va 10 mau thudc kicu gen IV (33,3%).

Loi cam on: Cong trinh nay duwoc 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, CYP3AS5, 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

ESTABLISMENT OF A COST-EFFECTIVE AND ACCURATE PCR-
RESTRICTION FRAGMENT LENGTH POLYMORPHISM METHOD FOR
GENOTYPING OF BK VIRUS IN KIDNEY TRANSPLANT PATIENTS

The monitoring and treatment of patients after kidney transplant is important
in maintaining transplant kidney function, including BK polyomavirus surveillance.
BKYV is a common opportunistic pathogen in kidney transplant patients and can
cause BKV-associated nephropathy, which represents a major problem for these
patients, causing graft dysfunction and graft loss. BKV is classified into four
genotypes, I, II, III and IV. Here, thirty urine samples from kidney transplant
patients were collected and quantified BKV-DNA loads by real-time PCR, viral
loads were 10°-10'° copies/ml. We successfully amplified and purified the specific
VPI-BKV region with 580 bp in length using primers BK (S+AS). Additionally, we
also identified BKV genotypes by PCR-RFLP using the restriction enzymes Rsal
and Alul. In total 20 out of 30 cases (66.7%) were genotype I and 10 cases (33.3%)
were genotype IV in collected urine samples. Comparing the obtained PCR-RFLP
results with direct sequencing analysis achieved complete concordance (30/30,
100%). We successfully developed a cost-effective and accurate BKV genotyping
assay using PCR-RFLP, that contributes to the monitoring of patients after kidney
transplantation.

Keywords: BK polyomavirus, kidney transplantation, PCR-restriction
fragment length polymorphism, genotype, VPI, ghép thdn, kiéu gen.
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