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U'NG DUNG KI THUAT GIAI TRINH TU’ THE HE MOT
KHAO SAT POT BIEN GEN GAY BENH PARKINSON

Pd Pirc Minh!, Lwong Bic An?, Lé Gia Hoang Linh?,

TOM TAT

Muc tiéu: Parkinson la bénh li dac trung bdi qua
trinh dién ti€n va thai hoa cé chon loc cla cac té bao
dopaminergic o} phan d3c chat den. Day la mot trong
nhitng bénh Ii thai hoa than kinh phd bién nhat hién
nay. Mdc du bénh Parkinson dudc ngh|en ctru ki Iu’dng
§ nhiéu do tudi, nerng cé che be_nh sinh cua
Parklnson van cera ro rang Cac yeu to di truyén va
moi tru‘dng dugc cho la dong vai tro quan trong trong
tuang tac vai can nguyen cta bénh. Véi su phat trién
nhanh chong clia cac ngh|en cCfu gan day, yeu to di
truyen doéng mot vai trd quan trong trong su tlen trién
cta Parkinson. Muc tiéu: Ung dung ki thuét g|a| trinh
tr thé€ hé mdi khao sat nhém 20 gen gay bénh
Parkinson. Pdi tugng va phucng phap: 60 bénh
nhan dugc chan doan mac bénh Parkinson dua trén
triéu chiing va thang diém MDS-UPDRS. DNA dugc
tach chiét tir mau ngoai bién, thuc hién phan u‘ng
phan manh DNA va chuén bi thu vién phuc vy giai
trinh ty. D@ liéu gidi trinh tu dugc phan tich bang
phan mém BASESPACE nhdm xac dinh dot bién cla 20
gen khao sat. Két qua: Trong 60 bénh nhan tham gia
nghién cru, chdng toéi ghi nhan 10 truGng hgp mang
dot bién gen, gom R1628P gen LRRK2 (6 trudng hgp),
c.115+1C>T (2 trudng hgp) va L444P (1 trudng hgp)
gen GBA va A80T gen PLA2G6 (1 tru’dng hgp). Két
luan: Nghlen clfu ing dung thanh cong ky thuat NGS
phat hién cac dot gen gay bénh Parkinson, gop phan
gidp ich cho viéc xét nghiém gen chan doan xac dinh
bénh Ii Parkinson. T khod: Parkinson, NGS, DNA
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SUMMARY
APPLICATION NEXT GENERATION
SEQUENCING IN DETECTING MUTATIONS OF

PARKINSON'S DISEASE CAUSING GENES

Background: Parkinson's disease, characterized
by the progressive and selective degeneration of
substantia nigra dopaminergic neuron, is one of the
most common neurodegenerative disorders. Although
Parkinson’s disease has been investigated intensely for
ages, the pathogenesis of Parkinson’s disease remains
indistinct. Genetic and environmental factors maybe
play an interactional role in the etiology of Parkinson’s
disease. However, with the rapid growth of recent
studies, genetic factors play a crucial role in the
progression of Parkinson’s disease. Objectives: Next-
generation sequencing (NGS) has been used to detect
mutations on 20 genes relating to Parkinson's disease.
Methods: Blood samples were collected from 60
Parkinson's patients based on their clinical symptoms
and MDS-UPDRS scores. DNA was extracted from
peripheral blood samples of patients. DNA was
fragmented and prepared library to conducting
sequencing. BASESPACE software was used for data
analysis. Results: From 60 Parkinson's patients, we
detected 10 patients (16,7%) had pathogenic
mutations, including LRRK2 R1628P (6 cases), GBA
c.115+1C>T (2 cases), GBA L444P (1 cases) va
PLA2G6 A80T (1 case). Conclusion: NGS was
successfully applied to identify mutants in Parkinson's
genes, helping to test for diagnostic genes to
determine Parkinson's genetic neuropathy.

Keywords: Parkinson’s disease, next generation
sequencing, mutation

I. DAT VAN DE
Bénh ly Parkinson (Parkinson’s disease - PD)
la bénh ly thodi hda than kinh phd bién th( hai
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sau bénh Alzheimer, véi cac déc diém: run khdng
cha y, yéu cd, dang di khom vé phia trudc.
Khéng c6 tiéu chudn chan doan bénh hoc than
kinh rd rang cho bénh Parkinson cling nhu dé
nhay, d6 ddc hiéu cla nhiing tiéu chuén nay
chua dugc xac dinh r6 rang. Can nguyen gay
bénh Parkinson van chua dugc hiéu rd. Mot s6
yéu t6 nhu di truyén, moi trudng, stress oxy hoda,
rdi loan chirc nang ty thé... dudgc ghi nhén cé Iién
quan dén su phat trién bénh. Hau hét cac gia
thuyét cho rang bénh do su phéi hgp giira yéu to
moi trudng va di truyén. Dén nay da co 23 gene
va locus dugc xac dinh c¢é lién quan vdi bénh PD
va dugc dat tén la gene “PARK". Trong do, 8
gene va locus la PARK3, 5, 11, 13, 18, 21, 22, 23
van chua dugc phan nhém chlnh Xac va 3 gene/
locus dugc xép vao nhom yéu t6 nguy cd ctia PDO,
Tai Viét Nam, cac nghién clu vé dé tai
Parkinson con kha it, dugc thuc hién trong
khoang 5 - 6 nam gan day va phan Ién la khao
sat dic diém 1dm sang (triéu ching van déng,
ngoai van dong) va chat lugng cudc s6ng cua
bénh nhan Parkinson. D& phat hién cac bién doi
di truyén, cac phuong phap dua trén PCR (phan
{'ng chuoi - Polymerase Chain Reaction) c6 thé
dugc st dung. Tuy nhién, han ché cla phuadng
phap dua trén PCR la chi phat hién mot s6 it dot
bién da biét trudc trén mot s6 lugng gene gidi
han, khéng thé nhan biét nhitng dét bién mdi.
Giai trinh tu Sanger la phudng phéap chuén vang
dé€ phat hién dét bién gen, tuy nhién gid thanh
cao va moi phan Ung chi giai dugc trinh tu cla
mot phdn manh DNA, lam gidi han téng lugng
trinh tu dudc giai, d6 nhay thap (khdng thé phat
hién nhitng dot bién cd tan sudt thap han 20%),
khong thé phat hién dot bién thém hodc mat
doan 18n (indel) va chuyén doan (translocation).
Cac nghién ctru vé di truyén hoc Parkinson
hién nay trén thé gigi thudng s dung ky thuat
Gidi trinh tu gene thé hé mdi (NGS: Next
generation sequencing), cho phép giai trinh tu
dong thdi hang triéu phan manh DNA trong mot
phan (g, gilp phan tich két qua nhanh va gidam
gia thanh xét nghiém. Hién nay phucong phap
giai trinh tu trdng dich (targeted sequencing)
thay vi giai trinh tu ca bé gene (whole geneome
sequencing: WGS) dudc st dung phd bién trong
giai trinh tu cac gene muc tiéu. V&i uu diém la
thong lugng giai trinh tu I6n, thuc hién nhiéu
mau clung lic va cé do chinh xac cao, chlng toi
thuc hién nghién clru i'ng dung ki thuat giai trinh
tu thé hé mdi khao sat dong thdi 20 gen co tan
suat dot bién cao va lién quan bénh li Parkinson.
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Il. DOl TUQONG VA PHU'ONG PHAP NGHIEN CU'U

Thiét k& nghién ciru: Nghién clru mé ta cat
ngang

POi tuong nghién ciru. 60 bénh nhan dugc
chan dodn mac bénh Parkinson theo tiéu chuan
chan doan cta Hiép hdi Parkinson va R&i loan
van dong quoc té (International Parkinson and
Movement Disorder Society Clinical Diagnostic
Criteria for Parkinson’s disease) tai phong kham
Than kinh, bénh vién Dai hoc Y Dugc Thanh pho
HO Chi Minh va dong y tham gia nghién cuu.
Bénh nhan cd hoi chirng Parkinson th(r phat hoac
bénh nhan khong déng y tham gia nghién cltu sé
thudc tiéu chuan loai trur.

Phuong phap nghién ciu. Bénh nhan
dong y tham gia nghién ciu dugc lay 2ml mau
ngoai bién ch(a trong ong EDTA Vacutanier
(Becton Dickinson) va gilt mat 4°C khong qua
24h trudc khi tién hanh tach chiét DNA. Mau
mau toan phan dugc tach chiét DNA bdng bd kit
QIAamp DNA Blood Mini kit (QIAGEN) theo
hudng dan cla nha san xuat. DNA sau tach chiét
dugc kiém tra badng may Nanodrop™ 2000/2000c
Spectrophotometer (ThermoFisher) dé xac dinh
nong do va do tinh sach.

500ng DNA sé& dugc phan manh bang enzyme
fragmentase (NEBNext dsDNA Fragmentase).
Phan (*ng phan cat dudc thuc hién tai 37°C trong
30 phit. San phdm sau phan cat dugc tinh sach
va chon kich thudc bdng KAPA pure bead, véi ti
Ié bead st dung [an lugt 1a 0.65X va 1X dé chon
ra dugc cac phan manh DNA cé kich thudc tap
trung tai 150bp-300bp. San phadm sau tinh sach
dugdc kiém tra kich thudc bang dién di trén gel
Agarose. DNA sau phdan manh dugc tién hanh
stfa dudi (NEBNext FFPE DNA Repair Mix) va
chuan bi thu vién (NEBNext Ultra II DNA Library
Prep Kithor IIIumina). Cac budc tién hanh theo
hudng dan clia nha san xuat.

400 ng san pham tr budc tao thu vién cla
mau sé& dudc tién hanh lai v8i hdn hgp mau do
dac hiéu cho 20 gene muc ti€éu (SNCA, LRRK2,
GCH1, UCHL1, PARK7, ATP13A2, PINK1, PARK2,
CHCHD2, DNAJC13, DNAJIC6, EIF4G1, FBXO7,
GBA, HTRA2, MAPT, PLA2G6, SYNJ1, VPS35 va
VPS13C) - qui trinh theo b0 hod chat xGen
Lockdown Reagents. Giai trinh tu dugc thuc hién
trén hé théng Illumina MiniSeq véi bo hoa chat
MiniSeq Mid output kits (300 cycles), dat do phu
trung binh 30X. Dif liéu giadi trinh tu dugc xuat
dudi dinh dang base call file (.bcl), cac cdp trinh
tu (pair-end reads - PE) cla cac mau khac nhau
dugc phan nhom (demultiplex) thong qua trinh
tv nhan dién 8-bp (barcode) cé trén trinh tu
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index P7 va P5 bang cdng cu bcl2fastq
(TIllumina). DT liéu trinh tw moi mau bénh nhan
dugc xuat ra file Fastq va dugc phan tich bang
phan mém thuogng mai BASESPACE (Illumina).

Cac doi bién dugc xac dinh bang phan mém
BASESPACE sé& dugc khang dinh lai bang céng cu
giai trinh tu Sanger véi quy trinh da dugdc cong
b6 trudc day3,

Y dirc cia nghién ciru. Nghién cltu dugc tai
trg bdi Quy phat trién khoa hoc va cdng nghé
thanh ph& HA Chi Minh (55/2020/HD-QPTKHCN)
va dugc chap thuan bdi hoi dong y dic Pai hoc
Y Dugc TPHCM (352/HDDBD-DHYD).

IIl. KET QUA NGHIEN CUU

Pac diém 1am sang mau nghién ciru.
Trong thdi gian tur thang 09/2020 dén thang
06/2021, sO lugng mau thu dudgc la 60 bénh
nhén Parkinson. Trong dd, bénh nhan c6 dd tudi
trung binh 1a 58,5 tudi, vdi tudi nhd nhét la 31
tudi va I8n tudi nhét la 81 tudi. NI giGi mac bénh
nhiéu hon nam gigi vdi ti 1€ lan lugt la 55% va
45%. V& do tudi khdi phat bénh, ti 1é bénh nhén
khai phat s6m (dudi 50 tudi) chiém 40%, con lai
@ nhdm bénh nhan khdi phat mudn (trén 50
tudi) chiém 58,3% va 1 trudng hdp khéng ghi
nhén dd tudi khéi phat (1,7%) (Bang 1).

Bang 1: Ddc tinh lIdm sang cua bénh
nhdn UT tham gia nghién ciau

dung cho phan (fng phan manh, néng do trung
binh san phdm sau phan manh 1a 1,74 ng/ul véi
nong do thap nhat la 0,172ng/ul va néng dé cao
nhat dat 4,36ng/pl trong tdng thé tich 35pul. San
phdm DNA sau phan manh dugc kiém tra kich
thuSc bang dién di gel Agarose, ching toi ghi
nhan hau hét cdc san pham DNA déu cd kich
thudc tap trung tai khoang 150-300bp (Bang 2).

Bang 2: Nong dé DNA va thu vién trong
nghién cau

: N = Phan
Pac diém lam sang 6(; tram
(%)
Gigi Nam 27 45
tinh N{T 33 55
Trung binh + SD 58,5+ 11
Tudi Thép nhat 31
Cao nhat 81
Tubi > 50 tudi 35 58,3
khai < 50 tudi 24 40
phat Khong xac dinh 1 1,7

Két qua tach chiét va phan manh DNA
b6 gen. NGng do DNA trung binh thu dugc sau
budc tach chiét la 46,6ng/ul, khoang dao dong
tr 19,5 dén 81,8ng/ul. DO tinh sach clia mau
DNA sau tach chiét cé ti s6 A260/A280 trung
binh dat 1,84. VGi 500ng DNA dugc chung to6i si

No6ng do (ng/pl)
Nong do |Trung binh + SD | 46,6 + 13,9 ng/pl
DNA sau Cao nhat 81,8 ng/ul
tach chiét | Thap nhat 19,5 ng/ul
Dgatc'{]‘h A260/A280 1,84 + 0,05
Nong do |Trung binh + SD| 1,74 + 0,96 ng/ul
DNA sau Cao nhat 4,36 ng/l
r‘f]g?]';] Thé&p nhat 0,172 ng/ul
Nong d6 |Trung binh + SD 30,9 +15,6
thu vién Cao nhat 6,8 ng/ul
tong Thap nhat 82,4 ng/ul
Nong d6 |Trung binh + SD| 18,6 + 9,1 ng/ul
thu vién Cao nhat 2 ng/yl
lam giau
gen muc Thap nhat 34 ng/ul
tiéu

Két qua chuan bij thu vién va lam giau
thu vién gen muc tiéu. Nong do trung binh
thu vién 30,9 ng/ul. Nhu vay, sau khuéch dai thu
vién trong 7 chu ki, ching t6i ghi nhan thay
nong do thu vién tang khoang 18 lan (30,9 ng/ul
va 1,74ng/ul) (Bang 2). B

Két qua giai trinh tu. Trong 60 mau cd két
qua giai trinh tu, ching toi ghi nhan dugc 10
truéng hdp bénh nhan Parkinson cé mang dot
bién (chiém 16,7%). Trong d6, phd bién nhat la
dot bién trén gen LRRK2 chiém 10% (6 trudng
hgp), dot bién trén gen GBA chiém 5% (3 trudng
hgp) va dot bién trén gen PLA2G6 chiém 1,7%
(1 trudng hgp). Tat ca cac dot bién déu & dang
di hgp tr (tan suat doét bién tur 0,39-0,75). Cac
dot bién nay déu dugc phat hién bang phuang
phap giai trinh tu Sanger.

Bang 3: Cac dét bién gdy bénh duoc ghi nhan & bénh nhan Parkinson

STT Mau BN Gen dbSNP Dot bién Tan suat
1 PD041 GBA rs104886460 c.115+1C>T 0.389
2 PDO57 GBA rs104886460 c.115+1C>T 0.426
3 PD017 GBA rs421016 L444P 0.456
4 PD018 PLA2G6 rs121908685 A80T 0.75
5 PD003 LRRK2 rs33949390 R1628P 0.402
6 PD004 LRRK2 rs33949390 R1628P 0.372
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7 PD008 LRRK2 rs33949390 R1628P 0.419
8 PD019 LRRK2 rs33949390 R1628P 0.396
9 PD023 LRRK2 rs33949390 R1628P 0.433
10 PD054 LRRK2 rs33949390 R1628P 0.431

IV. BAN LUAN

Trong nghién clfu cta chidng toi xac dinh
dugc 10 trudng hgp c6 mang dot bién trén cac
gen LRRK2, GBA va PLA2G6, chiém ti I€ 16,7%.
Ti Ié nay tudng ducng vdi nghién cltu trén thé
gidi. Trong dé dot bién tap trung chu yéu tai gen
R1628P gen LRRK2 (6 trudng hgp). Dot bién
dugc ghi nhan nay la yéu t6 di truyén quan trong
gay bénh PD & nhdm nguGi Han tai Trung Qudc,
Singapore va Dai Loan. Két qua nay tuang tu véi
cac nghién clu trudc day, cho thay nét tuang
ddng trong mdi lién quan gilta cac ddc diém di
truyén va ki€u hinh bénh ly clia ngusi Viét Nam
so vGi dan s6 Chau A9, Hién nay cac nghién
clru trong bénh Ii Parkinson da xac dinh 23 gene
hodc vling trén nhiém s3c thé lién quan dén
Parkinson c6 tinh gia dinh va di truyén theo qui
lugt Mendel. Phan tich sinh hda ghi nhan san
phdm cla cdc gene nay thudng déng dong vai
trd quan trong cho qua trinh ki€ém soat chét
lugng protein ndi bao cling nhu su dan truyén
than kinh, van chuyén céc chat trong t& bao than
kinh. Biéu nay cho thay su phirc tap trong sinh
bénh hoc cta PD va chi véi cac cong cu NGS, ta
méi ¢ thé phan nao xac dinh dudc nguyén nhan
di truyén cta bénh ly nay vi chi NGS mdi cho
phép viéc giai trinh tu tiét kiém chi phi va hiéu
qua nhiéu gen, cac gen I6n va phuc tap-.

Dot bién gene khong phai la yéu t6 duy nhat
xac dinh can nguyén bénh PD, tuy nhién, két
qua phan tich gene la cd y nghia d6i véi ca bac si
diéu tri va bénh nhan. B6i vdi bac si diéu tri, xac
dinh gene lién quan gitp ich trong viéc (1) lua
chon phuong phap diéu tri, tién lugng kha nang
dap Ung thudc ciing nhu dua ra chién lugc diéu
tri phU hgp cho bénh nhén (“cad thé hda diéu
tri”); (2) tu vln bénh nhan va thadn nhan hiéu
dugc tinh trang bénh ly ctia minh; va (3) gitp
phan nhom bénh nhan trong cac thir nghiém lam
sang. DPGi vGi bénh nhan va than nhan, tly thudc
vao két qua phéan tich gene, vdi su tu van ro
rang, tudng tan clia bac si di truyén va bac si
diéu tri sé giip bénh nhan tuan tha diéu tri, hi€u
dugc nguy cc bénh truyén sang cac thé hé sau,
tlr do diéu chinh 16i s6ng, sinh hoat, tam soat bénh.

V. KET LUAN
Nghién ctfu Ung dung ki thuat giai trinh tu
th€ hé mai (NGS) khao sat dot bién ciia 60 mau
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bénh nhan Parkinson. Chung t6i ghi nhan 10
trudng hgp c6 mang doét bién trén cac gen
LRRK2, GBA va PLA2G6. Nghién ciru da budc
dau (ng dung thanh cdng ki thudt NGS dé phat
hién cac dot bién diém gay bénh Parkinson. Diéu
nay cd y nghia quan trong trong viéc chan doan
phan loai nhdm bénh Parkinson. Bén canh do,
vGi két qua chan doan gen gilp thuén Igi trong
viéc tu van cho gia dinh, ngudi bénh, khu trd
gen khao sat, tam soat ngudi mang gen bénh.
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