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Phén tich di truyén lién két phat hién ngwoi mang gen dot bién PKDI
gy bénh thin da nang
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Tom tat:

Bénh than da nang (Polycystic kidney disease - PKD) 1a mot rdi loan di truyén, diic trung béi sy hinh thanh va phat trién cia
nhiéu u nang trong thin, kém theo ting din kich thuéc ciia ci 2 than gy suy giam chirc ning va tién trién din dén suy thin.
PKD di truyén gen tri trén nhiém sic thé (NST) thuong (Autosomal dominant polycystic kidney disease - ADPKD) la réi
loan di truyén phé bién nhét véi ty 1¢ wéc tinh khoang 1/500-1/1000 tai cac nwée phuong Tay [1], gdy ra do dot bién gen PKDI
(MIM#601313) va PKD2 (MIM#173910), trong do 85% nguyén nhan 1a do dot bién gen PKDI [2]. Hién nay, cac phwong phap
chin doan dot bién gen PKDI con han ché va gip kho khan ngay tir khau Kkhuéch dai vung gen djt bién béi kich thuée gen PKD1
16m, cé nhiéu vi tri djt bién gen va co dén 6 vung céu triic gen gia c6 do tuong dong cao (97,7%) voi trinh tw tir 5° UTR cho dén
exon 32 [3, 4]. Do dé, viéc xay dung phwong phép chin doan méi cé thé khac phuc nhirng han ché ciia phwrong phép truyén thong,
v6i do chinh xac cao va rng dung rong rai cho nhiéu loai dot bién 1a cén thiét. Muc tiéu nghién ciru: Hoan thi¢n ky thuét phan
tich di truyén lién két phat hién ngwdi mang gen dot bién PKDI giy PKD. Péi twgng va phwong phap nghién ciru: 11 dbi twong
13 thanh vién ciia mt gia dinh c6 ngudi mac PKD mang gen dot bién PKDI. Tién hanh thiét ké mdi khuéch dai céc trinh ty lip
lai ngin (STR) lién két gen PKDI va phén tich di truyén lién két doi véi cac thanh vién khac trong gia dinh nguoi bénh. Két qua
ciia phwong phap nay dwoc so sanh, ddi chiéu véi két qua ciia phwong phap Touchdown-PCR va ARMS-PCR, sau d6 dua ra ky
thuét hoan thién. Két qua: Nghién ciru d hoan thién dwoc ki thuat phan tich di truyén lién két phat hién nguwdi mang gen dot
bién PKDI gay PKD.

Tir khod: cac trinh ty Iip lai ngin, gen PKDI, phan tich di truyén lién két.
Chi s6 phin logi: 3.1

Cho dén nay, viéc chan doéan va diéu tri PKD di tmyén do dot
bién gen PKDI van con nhiéu han ché. Cac phuong phép chan
doan phan tir bi gi6i han va kho khin ngay tir khau khuéch dai
vung gen dot bién bi kich thude gen PKD] 16m, c6 nhiéu vi trf dot
bién trén toan bd gen va ¢ dén 6 ving cdu tric gen gia trén NST
16 co d9 twong dong cao (97,7%) véi trinh tu tir S’UTR cho dén
exon 32 [3, 4]. Bén canh do, cac bién phap diéu tri chinh vin 1a
kiém soat cac bién chimg va diéu tri thay thé than, diéu nay s& dé
lai nhirg génh ndng kinh té khong nho cho gia dinh nguoi bénh
va xa hoi.

Pat van de

PKD 1a mét rdi loan di truyén, bénh dic trung boi sy hinh
thanh va phat trién ctia nhiéu u nang trong than, kém theo tang dan
kich thu6c cta ca 2 than gdy suy giam chirc ndng va tién trién dan
dén suy than. C6 2 dang khiém khuyét di truyén khac nhau gy
ra PKD d duogc ghi nhan bao gom: ADPKD - chiém hau hét cac
truong hop PKD (khoang 90% cac truong hop) va PKD di truyén
lan trén NST thuong (ARPKD) - mot dang di truyén hiém gap, ty
16 mac khoang 1/10.000 [5].

ADPKD 14 i loan di truyén pho bién nhit véi ty 1& udc tinh
khodng 1/500-1/1000 tai cac nudc phuong Tay [1], gdy ra do dot
bién gen PKDI va PKD2 [2], trong d6 85% nguyén nhan 1a do
dot bién gen PKDI. Gen PKDI c6 kich thudc 47,2 kb [3] gbdm 46
exon, nim trén NST s6 16 (16p13.3) va chiu trach nhiém mé hoa
tong hop protein xuyén mang polycystln 1 (PC1). Bét ky dot bién
nao xay ra & gen PKDI dan dén sy ving mat cua protein PC1 s&

Phan tich di truyén lién két sr dung cac STR 1 phuong phap
chan do4n gian tiép, co thé gitp phat hién ngudi mang gen dot
bién thong qua khao st sur di truyén ctia cac STR lién két. Chiing
1 nhiing trinh tu c6 kich thudc nho dudi 1000 bp tao nén boi cac
trinh tw 15i cAu tao tir khoang 2 dén 6 bp v6i s 1an lap khac nhau
va mang tinh dic trung c4 thé. Phuong phap nay thé hién uu diém
khi ¢6 thé ap dung trén nhiéu dot bién khac nhau cua PKDI véi

gdy nhiéu loan nhiéu con dudng tin hidu té bao [6], do do din dén
su bt thuong trong van chuyén ion, tinh phan cuc, su sinh san va
chét theo chu trinh & céc té bao biéu mo than, cudi cung hinh thanh
cac u nang tai than. U nang ¢ nhitng ngudi bi PKD lam tang kich
thude than va mat dan cac cdu tric binh thuong, gy giam chirc
nang than va tién trién thanh suy than [7].

“Tac gia lién hé: Email: trieusangk83@yahoo.com.vn
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gia thanh ré, k¥ thuat don gian, dé thyc hién. Vi mong mudn c6
thé chan doan bénh sdm cho nhimg ca nhan mang gen bénh nhung
chua ¢6 tridu chimg, gitip ho chudn bj t6t tim ly cling nhu ¢ cac
bién phap gitip tr1 hoan suy than giai doan cubi, dong thoi dua ra
phuong phap tiép can moi véi tinh tmg dung rong rai va co thé
khic phuc dugc nhitng han ché trong chén doan dot bién PKDI,
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Abstract:

Polycystic kidney disease (PKD) is an inherited disorder
characterised by the formation and growth of multiple
cysts in the kidney, accompanied by a gradual increase
in the size of both kidneys leading to impaired kidney
function and renal failure. Autosomal dominant PKD
is the most common genetic disorder with an estimated
prevalence of 1/500-1/1000 in Western countries [1],
caused by mutations in the PKDI (MIM#601313) and
PKD2 (MIM#173910), of which 85% of cases are caused
by mutations in the PKD1 gene [2]. Because of the PKD1
gene’s enormous size, numerous mutations, and up to
6 structural pseudogenes, which share a high degree of
similarity sequences (97.7%) from the 5S°’UTR to exon 32
[3, 4], the methods for identifying PKDI mutations are
currently restricted and challenging from amplifying
the mutant gene area. Therefore, it is essential to create
a novel diagnostic technique with high accuracy and
broad applicability for various mutation types that
may circumvent the shortcomings of the conventional
method. Objective: To develop a genetic linkage analysis
technique for detecting the person with PKDI mutation
causing PKD. Materials and methods: 11 members
were from a family with PKD1 gene mutations causing
PKD. Designed PKDI gene-linked STRs primers and
conducted genetic linkage analysis with the family
members. After comparing the outcomes of the technique
with those of the Touchdown-PCR and ARMS-PCR
methods, the complete technique is subsequently given.
Results: Successfully developed the genetic linkage
analysis technique for detecting the person with PKD1
mutation causing PKD.

Keywords: genetic linkage analysis, PKDI gene, short
tandem repeats (STR).

Classification number: 3.1
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nghién ciru cta chung t6i duge tién hanh v6i muc tidu hoan thién
k¥ thuét phén tich di truyén lién két phat hién ngudi mang gen dot
bién PKDI gay PKD.

Doi tuong va phuong phap nghién ciiu
Déi twong

Péi twong nghién ctru 1a miu mau ciia cac thanh vién trong
mot gia dinh co tién st PKD di truyén bao gém: 11-5, 11-6, 1I-11,
II-1, 111-2, 111-3, I11-4, I11-5, I11-8, 111-10 va I1I-11. Ddi tuong I11-5
da dugc siéu am than va phat hién than hai bén co nhidu nang.
Mau DNA ctia ITI-5 dugc dem giai trinh tu gen thé hé méi (NGS)
dé khao sat dot bién ciia nhom gen gay PKD di truyén va xéc dinh
dugc 1II-5 mang dot bién PKDI ¢.9859-9861delCTC. Ngoai ra,
cac dbi tuong I1-5 va II-11 cling da dugc chén doén xac dinh méc
PKD (duya vao tudi va hinh anh siéu 4m [8]).

Phuwong phap nghién ciru

Ky thudt tach chiét va bao quan DNA tir mau mdu ngogi vi:
Tién hanh tich chiét DNA tong s6 bing bo kit QIAamp DNA Blood
mini-Kit (Brc) cho cdc miu méu ngoai vi thu thap tir céc ddi twong.
Quy trinh tach chiét dugce thuc hién theo huéng dan cua nha san
xuét. Do tinh sach va néng d6 DNA sau tach chiét duge do bfing
may SpectraMax QuickDrop. DNA dugc pha lodng véi nudce deion
dé dat nong do khoang 20 ng/ul, do tinh sach A260/280 1,8-2,2,
sau do dugc bdo quan ¢ -20°C.

Phdn tich di truyén lién két:

Phan ung PCR khuéch dai cac STR: Sau khi lua chon céc chi
thi STR lién két gen PKD! ding cho phan tich di truyén lién két,
nhém nghién ciru ty thiét ké cdc cip moi bang phan mém Primer-
BLAST dé khuéch dai cac STR. Nhiét do nong chdy cua cac mdi
trong khodng 51,7-59,8°C, ching khuéch dai cho cac STR SM7,
16CA2.5, CW2 va D16S521, véi kich thudc mdi chi thi da dang
tly thudc alen, 1dn luot khoang 90, 140, 120 va 170 bp (bang 1).

Bang 1. Trinh tw mdi khuéch dai doan STR.

STR Moi Trinh tw
D16S283f  5°- /[FAM/-ACATATGTAGTCTTCTGCAGG -3’
M7 D16S283r  5°- ACAAAGAGTGAATCTCTGACAG -3°
D16S291f  5°- /[FAM/-AAGGCTGGCAGAGGAGGTG -3’
10CAZS D16S291r  5°- CAGTTGTGTTTCCTAATCGGCG -3’
CW2f* 5°- GTCTTTCTAGGAATGAAATCAT -3’
cwz CW2r 5°- ATTGCAGCAAGACTCCATCT -3
DI6SSa1 D16S521f* 5°- GAGCGAGACTCCGTCTAAA -3’

D16S521r  5’- CAGCAGCCTCAGGGTT -3’

*: trinh tw gdn méi huynh quang M13.

Mbi 6ng phan g PCR dé khuéch dai doan STR riéng c6 thé
tich 12,5 pl, trong d6 chua 6,25 ul GoTaq Green Mastermix 2X,
2,75 ul nude, 0,5 pl mdi moi xudi va nguoc, 2,5 ul DNA mau.
Thém 0,5 pl mdi M13 vio riéng cac dng phan img khuéch dai STR
str dung moi gén M13.



Dua vao nhiét d6 néng chay cua cac cip mdi, phan tng
PCR dugc thuc hién véi dai gradient nhiét do gan méi 52-62°C
va dua vao két qua phan ung nay, nghién ctru lya chon dugc
56,1°C 1am nhiét d6 gin moi t6i wu nhat. Chu trinh nhiét khuéch
dai cac doan STR nhu sau: 95°C - 5 phut, 35 chu ky gdom 94°C
- 30 gidy, 56,1°C - 30 gidy, 72°C - 45 gidy va 72°C - 10 phit.
Sau khi chay phan tmg PCR, san pham khuéch dai dugc dién di
trén gel agarose 3%, kiém tra trugc khi tién hanh dién di mao
quan (bang 2).

Bang 2. Thanh phan phan trng bién tinh DNA trwéc khi dién
di mao quan.

Thanh phin Thé tich (ul)
Hi-di 24,5

WEN ILS 500 0,5

DNA mau 1,0

Téng 26,0

Dién di mao quan va phén tich két qua: San phdm PCR
dugc tron cung dung dich chira Hi-di va WEN ILS 500, sau
d6 dem bién tinh & 95°C trong vong 5 phit. Tién hanh dién di
mao quan trén may SeqStudio Genetic Analyzer. Phin mém
GeneMapper ID 6.0 dugc sir dung dé phan tich két qua.

Két qua
Phiin irng khuéch dai cic dogn marker STR

Sau phan tng PCR khuéch dai marker STR, san phim
PCR duogc kiém‘tra bang dién di trén gel agarose 3%. Két qua
kiém tra san pham PCR béng dién di cho thiy da khuéch dai
thanh cong cac doan marker STR ¢6 kich thude nhu d thiét ké
trén tit ca cic mau cua cac thanh vién trong gia dinh tham gia
nghién ctu.

A
500 bp
500 bp
~140bp
~120 bp

(=]

®)

500 bp

et

~ 90 bp =170 bp

Hinh 1. Két qua khuéch dai cac STR 16CA2.5 (A), SM7 (B), CW2 (C)
va D168521 (D). M: marker 100 bp.

Két qua hinh 1 cho thay, hinh anh bang dién di cdc mau sang,
gon va rd nét. Mot s6 mau xuat hién hinh anh 2 bang trén dién di
thé hién cho 2 alen ciia STR véi kich thudc khac nhau c6 thé phan
biét trén dién di gel agarose 3%. San pham sau PCR nay s& duoc
bién tinh va chay dién di mao quan trén may SeqStudio Genetic
Analyzer.
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Két qud phan tich di truyén lién két

Qua két qua dién di mao quan, nhom nghién ctru phan tich
trén truong hop 2 me con II-5, I11-5 va thanh vién 1I-11 da dugc
chan doan mic PKD dé suy luan ra cac alen lién két voi dot bién
gay bénh. Trén ting locus SM7, 16CA2.5, CW2 va D16S521, cac
alen lién két v6i dot bién gen gay bénh cua II-5, 11-11 va III-5
phai tring nhau, do vy ¢6 thé suy luan cac alen lién két véi dot
bién gy bénh la: alen 124 bp ciia locus 16CA2.5; alen 91 bp clia
locus SM7; alen 141 bp ctia locus CW2 va alen 170 bp cua locus
D16S521. Cén ctr vao nhitng dit kién nay, nhom nghién ciru da xac
dinh duoc két qua nhu ¢ hinh 2.
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Hinh 2. Két qua phan tich di truyén lién két.
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Thong qua phan tich di truyén lién két, nhom nghién ctru két
luan: II-5, 1I-11, 1II-1, 1I1-2, II-5, 1II-8, II1-10 1a nguoi mang
dot bién gay PKD; 11-6, I11-3, I1I-4, I1I-11 14 nhimg ngudi khoé
manh, khong mang gen bénh.

Khai thac thong tin gia dinh va bénh st timg ca nhan két hop
theo két qua chan doan dot bién PKDI ¢.9859-9861delCTC sir
dung phuong phap Touchdown-PCR va ARMS-PCR (phuong
phap chin doan dot bién truc tiép) do Nguyén Thi Viét Ha va cs
(2020) [9] da nghién ctru va cong b thi I1-5, TI-11, I1I-1, I11-2,
I11-5, T11-8 va I1I-10 1a nguoi mang dot bién gay PKD; I1-6,
1I-3, 111-4 va II-11 1a nhitng nguoi khoé manh, khong mang
gen bénh.

Nhu viy, két qua chin doan dot bién PKDI c.9859-
9861delCTC bing phuong phip Touchdown-PCR, ARMS-
PCR va phan tich di truyén lién két 1a trang kh6p voi nhau.
Do d6, két qua cua phuong phap phat hién ngudi mang gen dot
bién PKDI giy PKD di truyén bang phan tich di truyén lién
két ma nhom nghién ctru da thiét ké 1a hoan toan chinh xac va
déang tin cdy.

Ky thudt phén tich di truyén lién két phdt hién nguwoi mang
gen dgt bién PKD1 gay PKD

Dua trén két qua co duoc, nhom nghién ctru dua ra so dd k§
thuat da hoan thién nhu ¢ hinh 3.
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Lura chon ddi twong st dung phwong phap:
Gia dinh méc PKD do mang dot bién gen PKD]

|

Dung pha hé gia dinh va x4c dinh duoc it nhat 2 ngudi

d3 duoc chin doan xac dinh mic PKD

}

Tién hanh tach chiét DNA va khuéch dai cac STR

sir dung thanh phin phan mg va chu trinh nhiét néu trén

}

Tién hanh dién di mao quan va phan tich di truyén lién két |

A

Pua ra két qua x4c dinh ngudi mang dot bién gen PKDI1

gdy PKD di truyén trong gia dinh

Hinh 3. So’ dé ky thuat phan tich di truyén lién két phat hién
ngwoi mang gen dét bién PKD1 gay PKD.

Viée lua chon céc chi thi phan tir STR c6 ¥ nghia quan trong,
quyét dinh viéc phan tich di truyén lién két c6 duoc thuc hién thanh
cong hay khong. Do vdy, viéc xéc dinh nguoi mang dot bién gen
PKDI giy PKD di truyén bang phuong phép phan tich di truyén
lién két da duoc nhom nghién ctu tién hanh trén co so lua chon
chi thi STR mot cach ki ludng. Cac chi thi STR da chon ndm trong
pham vi dudi 3 Mbps vdi gen PKDI (vi tri cac chi thi so vdi gen
khao sat dwgc minh hoa & hinh 4), didu nay lam giam kha nang trao
d6i chéo cua ching trong qua trinh gidm phan ¢ cac té bao mam,
do véy, céc chi thi STR gin nhu hoan toan di truyén cling véi gen
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Hinh 4. Ban db vj tri cac marker STR xung quanh gen PKD1
(16p13.3). 1 cM = 1 Mbps.
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ma nhom nghién ctru khao sat. Bén canh do, cac chi thi STR can
dam bao chi sb di hop tir va chi s6 da hinh di truyén cao (HET>0,7,
PIC>0,59) [10], diéu nay co ¥ nghia trong viéc tao ra tinh dac
trung ciia timg ca thé, gitp phan biét duoc céc alen khac nhau, nho
d6 phan tich di truyén lién két dugc thyc hién d& dang hon.

Tai Viét Nam, chua c6 mot théng ké va tinh toan nao dua
ra s liéu vé chi sd di hop tir ciing nhu chi s6 da hinh di truyén
cua cac STR SM7, 16CA2.5, CW2 va D16S521. Do d6, nhom
nghién ciru da lwa chon STR dya trén cac thong tin di truyén cua
cac quan thé co hé gen gan giii voi nguoi Kinh 13 nguoi Thai va
Hén (dua trén co so dir liéu két qua nghién ctru hé gen nguoi
Viét: nguoi Kinh va Thai c6 hé gen trong dong cao va quan hé
tién hoa gan giii, ngoai ra, co su giao thoa va dich chuyén gen
tir cdc quan thé nguoi Han mién Nam [11]). Mot nghién ciru
thyc hién trén 104 nguoi Han dua ra két qua 16CA2.5 va SM7
¢6 10 va 11 alen v6i chi sb da hinh di truyén 1an luot 13 68,4
va 77,4%. Nghién ciru ciing két luan rang, 16CA2.5 va SM7
1a cac chi thi STR c¢6 tinh da hinh cao va c6 thé sir dung trong
phan tich di truyén lién két [12]. P. Plurksathaporn va cs (2015)
[13] nghién ctru trén 100 nguoi Thai d dwa ra chi s da hinh
cua SM7 la 68% véi 8 loai alen; CW2 1a 78% vai 8 loai alen
va D16S521 1a 59% véi 7 loai alen. Nhu vay, viéc lya chon cac
chithi STR 16CA2.5, SM7, CW2 va D16S521 la phu hop, dam
bao co sd khoa hoc.

Sau khi phén tich két qua, nhan thiy trong c4c locus STR
da dugc lya chon ¢ trén déu lién két hoan toan voi gen PKDI,
ngoai trit marker D16S521. Trong qué trinh gidm phan cua
nguoi cha II-6 khong mang gen bénh, trén locus D16S521 cua
cip NST s6 16 twong ddng da xay ra hién twong trao doi chéo.
Piéu nay thé hién ¢ trudong hop ngudi con khong mang gen
bénh I11-4. Theo Iy thuyét, trong truong hop lién két gen hoan
toan, I11-4 s& mang mot alen 170 bp ngudn gbe tir b tai locus
D16S521, song thuc té, I1I-4 lai mang alen 188 bp. R& rang
1a khoang cach D16S521 van dam bao trong pham vi dudi 3
Mbps (khoang 2,7 Mbps) so véi gen PKDI nhung van xay
ra hién tugng trao ddi chéo. Do vay, dé dam bao tinh chinh
xé4c, nhom nghién cuu két luan chi nén st dung cac STR SM7,
16CA2.5 va CW2 trong phan tich di truyén lién két xac dinh
ngudi mang gen dot bién PKDI gay PKD.

Nhin chung, phwong phap chin doan dot bién truyén théng
nhu giai trinh ty Sanger s& gip han ché va kho khan véi gen
PKDI do c6 nhiéu loai dot bién gen khac nhau, dong thoi co
dén 6 ving chu tric gen gia co do twong dong cao (97,7%)
gdy kho khan trong khuéch dai doan gen chua dot bién. Mat
khac, giai trinh tu gen thé hé mdi lai c6 gia thanh cao, gy
ganh ning kinh té cho gia dinh nguoi bénh, dic biét 1a nhing
gia dinh dong thanh vién. Trong khi d0, cac phuong phap chan
doan khac lai phu thudc vao dac diém cua tung loai dot bién
va khong thé tng dung rong rai. Do vdy, viéc sit dung phuong



phap phan tich di truyén lién két da mang lai nhiéu wu diém hon
khi ¢6 thé xac dinh nguoi mang gen bénh dot bién mot cach
chinh xac va dé dang hon, 4p dung trén nhiéu loai dot bién hon,
ddng thoi tiét kiém thoi gian 1an chi phi thue hién cho gia dinh
nguoi bénh.

£ ~
Két luan

Nghién ctru da hoan thién k¥ thut phan tich di truyén lién
két phét hién nguoi mang gen dot bién PKD1 gay PKD st dung 4
STR: SM7, 16CA2.5, CW2 va D16S521.

Dé xuét nghién ctru tng dung thém cac STR khéc ¢6 d6 di hop
tir va chi s da hinh cao trén quan thé ngudi Viét Nam trong phan
tich di truyén lién két phat hién nguoi mang gen dot bién PKDI
gy PKD.
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