TAP CHIi NGHIEN ClPU Y HOC

DOT BIEN GEN GIGYF2 O’ NGUO'l BENH MAC BENH PARKINSON
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Trirong Pai hoc Y Ha Noi

Gen GIGYF2 (GRB10 Interacting GYF Protein 2 — Protein GYF2 twong tac GRB10) mé& hoéa ra protein cung

tén déng vai tro quan trong qua trinh diéu hoa tin hiéu cta cac thu thé tyrosin kinase trén céc té bao than kinh.

Gen duoc xac dinh nam trong ving nhiém séc thé cé nhiéu y nghia vé mét di truyén véi bénh Parkinson va

céc dot bién trén gen ciing lién quan truc tiép t6i thé bénh Parkinson 11. Béi vay, viéc xéc dinh dét bién gen

GIGYF2 cé y nghia quan trong trong viéc xac dinh tinh trang bénh ciing nhuw co s& dé cac bac sy Iam sang dua

ra tién luong bénh va tw vén di truyén. Nghién ctru duoc thuc hién trén 50 bénh nhan Parkinson véi d6 tudi

trung binh la 53,6 * 8,9 tudi, ty 16 nam/ni¥ bang 1,63. St dung ky thuét gidi trinh tw gen Sanger, nghién ctru

da phét hién duoc 4/50 bénh nhdn mang dét bién trén gen GIGYF2 (chiém 8%), tat cd déu & dang di hop ti.

Tir khéa: Parkinson, dét bién gen, GIGYF2.
I. DAT VAN DE

Bénh Parkinson (PD) 1a ri loan than kinh
co phd bién th hai trén thé gidi chi sau bénh
Alzheimer’s. Bénh gay nén do sw thoai héa cla
céac té bao than kinh trong ving chat den, mot
khu vire nhé & trung ndo. Gidm séc t chat den
(SNpc) do mét té bao than kinh dopaminergic
la phat hién bénh ly phd bién nhat ctia PD." Sy
thoai héa clia cac té bao than kinh Ia két qua
cdng gop cla nhidu bat thwdng trong té bao do
sw nhay cdm mang tinh chét di truyén, nhirng
tac dong xau gay ra béi méi trwéng xung quanh
ho&c do d6t bién gen.

Gan day, v&i sw phat trién vé y sinh hoc di
truyén & mc d6 phan t&r d& cé nhiéu nghién
ctru chi ra rang c6 it nhat 20 gen lién quan dén
bénh Parkinson, mét trong sb dé phai k& dén
gen GIGYF2." GIGYF2 la viét tit cta protein
GYF2 tuwong tdc GRB10. Gen nay dac trung
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b&i sd lwong 16n cac doan 1ap lai trinucleotide
CAG, do vay ma hoa ra protein chira rat nhiéu
gbc glutamine. Protein GIGYF2 tham gia vao
qué trinh diéu hoa tin hiéu cta thu thé tyrosin
kinase, diéu khién sy hoat hoa ATP dé kich hoat
cac con dwong tin hiéu. Gen GIGYF2 nam trén
nhiém séc thé sb 2 vi tri 2q 37.1 ¢4 35 exon ma
hoa 1299 acid amin, dot bién trén gen GIGYF2
c6 dac diém di truyén troi trén nhiém sac thé
thuwong.?2 Mac du trong hai thap ky qua da coé
nhirng tién bo dang ké trong viéc tim hiéu co
s& di truyén cha bénh PD, phan Ién bénh PD la
I& t& va nguyén nhan di truyén cra né phan Ién
chwa biét rd.3 Tai Viét Nam, hau hét cac nghién
ctvu v& PD méi chi tap trung vao mirc do 1am
sang, cac nghién ciru vé cap do gen va phan tr
con kha khiém tén. Chinh vi vay, tinh hinh dét
bién gen GIGYF2 trén bénh nhan mac PD & Viét
Nam chwa cé bao cao sb liéu chinh thire. Viéc
xac dinh cac dot bién gen GIGYF2 sé kham pha
nhirng tac ddng tiém n&dng cua di truyén hoc va
chire nang clia GIG YF2 d6i véi nguyén nhan gay
bénh, dbng thoi tao tién dé cho nhirng nghién
clu quan trong phia sau nhw xay dung so do
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pha hé trong dong ho cé cling quan hé huyét
théng véi bénh nhan va gilp cac bac silam sang
tw van trwdc hdn nhan, gilp ngédn ngira va giam
ty 1& méc bénh, cai thién chat lwong cudc sbng
cho bénh nhan. Con phai ké dén, cac dot bién
trén GIGYF2 c6 thé anh hwéng dén tién trién
ctia PD va gilp xac dinh anh hwéng dén chan
doan cling nhw d nhay cam voi cac phuwong
phap diéu tri. Vi nhitng ly do trén, nghién ctru
dwoc thwe hién véi muc tiéu: Xéc dinh dét bién
clia gen GIGYF2 & bénh nhén Parkinson bang
phuwong phap giai trinh tw gen Sanger.

I. DOI TUONG VA PHUONG PHAP
1. Péi twong

Tiéu chuén Iwa chon

50 bénh nhan dwoc chan doan xac dinh
mac PD & thé kh&i phat sém va thé khéi phat
mudn tai Bénh vién L4o khoa Trung wong theo
tiéu chudn chuan cia Ngan hang Nao Hoi
Parkinson Vwong Qudc Anh, hd so bénh an
cung cap day du thong tin.

Tiéu chuén loai troe

Bénh nhan cé bénh tdm than kém theo,
dang diéu tri bang thudc an than, suy giap...
2. Phwong phap

Thiét ké nghién ctru

Nghién ctru mé ta cét ngang.

Thoii gian nghién cieru

Tw thang 09/2022 dén thang 05/2023.

Dja diém nghién ctu

Trung tdm nghién cliru Gen - Protein,
Trwdng Bai hoc Y Ha Nbi.

Mét sé quy trinh thwe hién

- Thu thap mau:

+ Nguwdi thu thdp bénh nhan va Iéy mau:
Nhom nghién clru.

+ Nguoi thwc hién phan tich gen: Nhom
nghién ctru.

+ Phuwong phap ldy mau thuan tién, 2mL
mau tinh mach ctia bénh nhan mac PD dwoc
thu thap vao éng chéng déng EDTA.

- Quy trinh tach chiét DNA: DNA téng s6
duwoc tach chiét tr mau mau toan phan cua
bénh nhan PD béng kit The Wizard Genomic
DNA purification Kit ctia hang Promega (USE).
TAt ca cac mau sau tach chiét dworc tién hanh do
dé tinh sach bang may do quang phd Nanodrop
2000c. Mau dat tiéu chuan OD seonm! OD 280mm =
1,8 — 2,0 dwoc sir dung dé phan tich gen.

- Ky thuat PCR: St dung nhirng cép moi
d&c hiéu co trinh ty dwoc cdng bb trong nghién
ctvu clia Lautier va cong sw (2008) dé khuéch
dai 35 exon cla gen GIGYF2.# Thanh phan
phan &ng PCR: tdng thé tich 10ul gém 1ul
DNA, 2ul Primer ( F/R), 5yl Gotaq 2X, 2l nuwéc
cét. Chu trinh nhiét ctia phan &ng PCR: 95°C/5
phut, [95°C/ 30 giay, 58°C/ 30 giay, 72°C/ 30
giay] x 35 chu ky, 72°C/ 5 phut, gilr & 15°C. San
phadm PCR dworc dién di trén gel Agarose 1,5%,
120V trong 30 phut.

- Ky thuat giai trinh tw gen truc tiép
(Sanger Sequencing): San phdm PCR duoc
tinh sach va dwgc gidi trinh tw trén may ABI-
3500 tai trung tdm nghién ctru Gen- Protein,
Trwong Pai hoc Y Ha Nbi.

X ly s6 liéu

Két qua dét bién dwoc phan tich bang phan
mém CLC Main Worbench (Qiagen) va dwoc
so sanh v&i div liéu tir Gene Bank (Accession
number MN_ 198578).

3. bao dirc nghién ctru

Pay la nghién cru md td cit ngang moi
thong tin cda ca nhan dwoc ma héa va gitr bao
mat an toan. Thu thap s liéu dwoc tién hanh
mét cach trung thwe, chi phuc vu cho muc dich
nghién ctru. Da dwoc hdi ddng dao dire Trudng
Dai hoc Y Ha Néi cap chirng nhan chap thuan
dao dirc nghién ctru y sinh hoc (sb 665/GCN-
HDPDDNCYSH-DYHN).
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Ill. KET QUA

1. Pac diém chung ctia nhém nghién ctru

Nhém nghién cliru ctia chiang téi gdm 50 bénh nhan dwoc chan doan mac PD. Théng tin vé dac
diém chung cGia nhém bénh nhan dworc trinh bay & bang 1.

Bang 1. BPic diém vé tudi va gi¢i cia nhém déi twong nghién cliru

. Nam Niv Téng sb
Nhém tuoi - - .
S6 lwong Ty lé S6 lwong Ty lé S6 lwong Ty lé
< 45 tudi 06 12,0% 0,0% 06 12,0%
> 45 tudi 25 50,0% 38,0% 44 88,0%
Téng 31 62,0% 38,0% 50 100%

Ty |&€ nam/ nir = 1,63

Ty & bénh nhan & nhém tudi = 45 tudi cao hon
VGi ty 1& 88%, con nhom tudi < 45 tudi chiém ty 1é
12%. Tudi trung binh cia bénh nhan trong nghién
clru 1a 53,6 + 8,9. Tudi nhd nhét la 33 tudi, tudi
cao nhét ghi nhan la 73 tudi. Nam dwdi 45 tudi
chiém 12%; trén 45 tudi 50%. N toan bo la trén
45 tudi chiém 38%. Nhirng bénh nhan phat bénh
sau 45 tudi dwoc coi 1a nhdm bénh nhan khai phat
bénh mudn theo hiép héi hoi PD Hoa Ky (APDA
— American Parkinson Disease Associatinon).Vé
gi&i tinh, ty 1€ nam/nir c6 1a 1,63.

2. Két qua giai trinh tw phat hién dot bién
GIGYF2 & bénh nhan Parkinson

Ca 50 bénh nhan nghién cru da dwoc xac
dinh dot bién trén gen GIGYF2 bang ky thuat
gidi trinh tw gen Sanger. Két qua thu duoc
cho thdy c6 4/50 bénh nhan mang dot bién
GIGYF2 va tim thay 2 loai dét bién gen khac
nhau trén 4 bénh nhan mang dot bién. Théng
tin cac bénh nhan mang doét bién dwoc trinh
bay trong bang 2.

Bang 2. Bic diém cac dot bién dworc tim thay

STT Masé Gidi Tuéi Dot bién thay thé  Thay déi acid amin M6 ta
bénh nhan dot bién
1 PK48 N 55 1615A>C Lys539GIn Di hop
2 PK29 N 58 1615A>C Lys539GIn Di hop
3 PK28 Nam 49 3648_3649insAGCAGC GIn1216_ Di hop
Pro1217insSerSer
4 PK23 Nam 61 3648 _3649insAGCAGC GIn1216_ Di hop
Pro1217insSerSer

Nghién ctru da chi ra ca 4 bénh nhan mang
dot bién GIGYF2 déu cé kiéu gen di hop tr. Trong
dd, 2 bénh nhan mang dot bién thay ddi 1 acid

amin va 2 bénh nhan mang dét bién chén doan.

Hinh anh cu thé két qua giai trinh tw gen cla cac
bénh nhan cé dét bién dwoc trinh bay duéi day.
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c.1615A
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c.1615 A>C

Ngw&i binh thwdong

Bénh nhan ma sé PK29

Hinh 1. Hinh anh két qua giai trinh tw dét bién c.1615A>C
& bénh nhan PK29 so véi déi chirng

Két qua gidi trinh tw cho thdy bénh nhan PK29 tai vi tri 1615 trén gen GIGYF2 twong (rng v&i
nucleotid A & ngudi binh thuwdng da dwoc thay thé bang nucleotid C dan dén codon thir 539 ma héa
acid amin Lysin thanh Glutamine. Bénh nhan PK48 mang dét bién twong tw.

c. 3048 3649

P P Q Q

a a a a a a
NN WAV VVY

Nguw&i binh thuwdng

<, 3648 3640 InsAGOAGE

CGGCGCCGGCKSCGCCGECECGGCACCGG
R R H R

R R R X

- -

Bénh nhan ma sbé PK28

Hinh 2. Hinh anh két qua giai trinh tw dot bién c.3648_3649insAGCAGC
& bénh nhan PK28 so véi déi chirng

Két qua gidi trinh tw gen cho thy bénh nhan
PK28 gitra vi tri 3648 va 3649 trén gen GIGYF2
da dwoc chén thém 6 nucleotide AGCAGC,
twong ng ma hda ra 2 acid amin Serine chén
truc tiép vao khung dich ma. Bénh nhan PK23
mang dét bién twong tuw.

IV. BAN LUAN

Bénh Parkinson con dwoc goi la bénh cla
nguwdi gia, 1a mot réi loan thoai hoa than kinh

dac trwng bdi sw suy gidm chirc nang van dong.
L&o hoa la yéu t6 rui ro 1&n nhat dan dén phat
trién PD, sau d6 1a t&i cac yéu té6 méi truong.
Tuy nhién, cac nghién ciru gan day da ching
minh dwoc réng cac yéu tb di truyén déng vai tro
khéng nhé trong sw phat trién ciia bénh. Nghién
ctru lwa chon 50 bénh nhan da dwoc chan doan
PD b&i cac chuyén gia lam sang. Tudi trung
binh cia nhém nghién cru & 53,06 + 9,76 tudi,
tudi dao dong tir 33 dén 73 tudi, twong déng voi

TCNCYH 170 (9) - 2023

13



TAP CHIi NGHIEN ClPU Y HOC

nghién clru cla tac gid Nhir Binh Son (2012)
véi do tudi trung binh la 56,69 + 10,54.5 Ching
t6i nhan thay da phan bénh nhan khéi phat
mudn déu trén 45 tudi, kha it b&nh nhan khdi
phat trwdc 45 tudi. Nhirng bénh nhan phat bénh
sau 45 tudi dwoc coi 1a nhém bénh nhan khoi
phat mudn theo hiép héi PD Hoa Ky (APDA —
American Parkinson Disease Associatinon). Sy
khac biét nay co thé do sw khac biét vé 16i séng,
thd nhwdng, tinh trang 6 nhiém mai trwong va
mot s tac ddng ngoai canh khac.

V&i ty 1é gidi tinh, nam cao gép 1,63 lan so
véintr. Két qua nay twong déng véi nghién ciru
clla Tamara Pringsheim (2014) Ia 1,56:1 & nam
My va 1.21:1 & Chau Au, Bac My, Uc va Chau
A6 Tuy nhién, trong nghién ctvu clia Roohani
va cong sw (nam 2011) bao cdo ty I1é 2:1 trong
sb 1656 bénh nhan Iran.” Sy khac biét gitra cac
nghién ctru cé thé do c& mau cda tivng nghién
ctru va dbi twong nghién cteu khac nhau.

Gen GIGYF2 c6 kha nang tham gia vao
co ché bénh sinh cla PD do tac dung cua
IGF (Insulin-like Growth Factor — Yéu t6 tang
trwdng giéng Insulin) trong viéc truyén tin hiéu
insulin & hé théng than kinh trung wong. IGF
anh hwdng dén sw phat trién clia hé thdng than
kinh bang cach ngan chan qua trinh chét theo
chwong trinh cta té bao than kinh va cac té
bao c6 ngudn gbc tir ndo.8 B&i kha nang hoat
dong didu hoa insulin d& s& dung nang luvong
trong cac té bao, IGF va IR (Insulin receptor
- thu thé insulin) cling dwoc chirng minh cé
tac dung quan trong trong hé théng than kinh
trung wong va kha nang cao lién quan dén PD.°
Ma cac protein Grb10 — protein twong tac voi
GIGYF2 — lai 1a dbi tac lién két cia mot sb thu
thé tyrosine-kinase xuyén mang, bao gébm ca
IGF-1 va IR (Insulin receptor - thu thé insulin).

Nghién cru xac dinh dwgoc 4 bénh nhan
c6 dot bién trén gen GIGYF2 trong tdng s6 50
bénh nhan PD (chiém ty 1& 8%). Tat ca cac dot

bién déu 1a dot bién di hop t&r. Diéu nay twong
ddng v&i nghién ciru ctia Lei Wang va cong sw
(2010). Ca 2 dang ddt bién xac dinh dwoc déu
chwa dwoc ghi nhan trén ngén hang di liéu
Clinvar. Cu thé, dot bién c1615A>C (Lys539GIn)
& bénh nhan PK29 va PK48 cé 02 dinh trung
lap twong ng véi 2 nucleotid A va C chirng té
bénh nhan mang dét bién A > C tai vi tri ¢.1615
dang dj hop tt, 1am bién déi bd ba AAA ma héa
acid amin Lysin & vj tri codon 539 thanh b6 ba
CAA ma hoa acid amin Glutamin gay bién ddi
acid amin tir Lysin thanh Glutamin. Bac diém
cla Lysin cé chudi nhém acid amin tich dién
dwong, c6 tinh phan (rng cao va tham gia vao
cac phan ng tai trung tdm hoat dong clia cac
enzyme, khi dwoc thay thé bang Glutamin mét
acid amin phan cwc trung tinh do dé lam anh
hwéng dén cAu trdc va chirc nang cla protein.
Cudi cung la dot bién thém 2 codon vao exon
29 & 2 bénh nhan PK23 va PK28, két qua giai
trinh tw gen cho théy co sw chen 2 acid amin
Serine, dan t&i thay dbi vi tri clia cac acid amin
ké tiép. Vi sd lwong nucleotide dwoc chén vao
l& boi clia 3 nén dot bién dwoc xép vao dang
in-frame, khdng gay anh hwéng t&i khung dich
ma va co thé dwoc sira chi*a ngay khi exon
két thuc. Tuy nhién, viéc chén hai acid amin
m&i va thay dbi vi tri cac acid amin phia sau
chéc chan sé lam thay dbi cAu tric khong gian
cua protein, mac du m&c do anh hwéng chuwa
thé dwoc danh gia chinh xac trong nghién ctru
nay. Ca 4 bénh nhan c6 dét bién gen déu thudc
nhém khéi phat muon. Day & béo cao dau tién
vé dot bién gen GIGYF2 dwoc xac dinh & bénh
nhan PD Viét Nam. Céac yéu té vé méi trwdng
sbng ciing c6 thé gép phan vao sy bién dbi kiéu
gen va kiéu hinh cia nhirtng bénh nhan PD. Vi
vay, chung tdi can c6 nhirtng nghién ciru sau
hon, ¢& mau I&n hon dé c6 thé chirng minh
duwoc hét y nghia clia cac dot bién nay va tim
hiéu thém nhirng ddt bién méi trong quan thé
ngudi Viét Nam.
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V. KET LUAN

Bang ky thuat gidi trinh tw gen Sanger,
nghién ctru da phat hién ra duwgc 4/50 bénh
nhan (ty 1& 8%) mang dét bién GIGYF2 véi 2
dang dét bién khac nhau: moét thay thé acid
amin, va mot dot bién chén doan, vai kiéu gen
déu & dang di hop t&r. Nghién clru phat hién
duoc ca 2 dang dét bién déu chwa dwoc ghi
nhan trén ngan hang di liéu Clinvar va cac dot
bién con chwa rd kha nang gay bénh.

LOI CAM ON

Nghién ctu dwoc thye hién dwdi sw ho tror
kinh phi ctia dé tai cAp Bo Y té “Nghién clru xac
dinh dét bién gen lién quan dén bénh PD & Viét
Nam” sé quyét dinh phé duyét 5886 QD-BYT,
thye hién tir 6/2020 - 6/2022. Nhém nghién ctru
tran trong cdm on Bénh vién Lao khoa Trung
wong da cung cdp mau nghién ctru.

TAI LIEU THAM KHAO

1. Juérez Olguin H, Calderén Guzman D,
Hernandez Garcia E, Barragan Mejia G. The
Role of Dopamine and Its Dysfunction as a
Consequence of Oxidative Stress. Oxidative
medicine and cellular longevity. 2016; 2016:
9730467. doi:10.1155/2016/9730467.

2. Gene- NCBI - https://www.ncbi.nlm.nih.
gov/gene/ GIGYF2 GRB10 interacting GYF
protein 2 [ Homo sapiens (human).

3. J Hum Genet (2015). GIGYF2 mutation
in late-onset Parkinson’s disease with cognitive

TAP CHI NGHIEN ClPU Y HOC

impairment, https://www.ncbi.nlm.nih.gov/
pmc/articles/PMC4624020/#SMtitle, truy cap
ngay 02/07/2015.Mutations in the GIGYF2
(TNRC15) Gene at the PARK11 Locus in
Familial Parkinson Disease.

4. Nh Dinh Son. Nghién ctvu déc diém lam
sang va mot sd yéu té nguy co cla bénh PD.
Tap chi Y dwgc hoc quan s 2004; (2).

5. Roohani M, Ali Shahidi G, Miri
S.Demographic study of PD’s disease.
6. Roohani M, Ali Shahidi G, Miri

S.Demographic study of PD’s disease in Iran:
Data on 1656 cases. Iran J Neurol. 2011; 10(1-
2):19-21.

7. Giovannone B, Lee E, Laviola L, Giorgino
F, Cleveland KA and Smith RJ: Two novel
proteins that are linked to insulin-like growth
factor (IGF-I) receptors by the Grb10 adapter
and modulate IGF-I signaling. J Biol Chem 278:
31564-31573, 2003.

8. Offen, D., Shtaif, B., Hadad, D., Weizman,
A., Melamed, E., and Gil-Ad, |. (2001).
Protective effect of insulin-like-growthfactor-1
against dopamine-induced neurotoxicity in
human and rodent neuronal cultures: possible
implications for Parkinson’s disease. Neurosci.
Lett. 316, 129-132

9. Lei Wang et al.Novel GIGYF2 gene
variants in patients with PD's disease in

Chinese population. Neurosci Lett. 2010 Apr
5;473(2):131-135.

TCNCYH 170 (9) - 2023

15



TAP CHIi NGHIEN ClPU Y HOC

Summary

DETERMINATION OF THE GIGYF2 MUTATION
IN PARKINSON PATIENTS

GIGYF2 (GRB10 Interacting GYF Protein 2) gene encodes a protein deeply involved in the
regulation of tyrosine kinase receptor signaling. This gene is located in a chromosomal region that
was genetically linked to Parkinson, mutations in the gene are directly related to Parkinson disease
type 11. Thus, the identification of GIGYF2 gene mutations is important in determining the disease
status as well as the basis for clinicians to make prognosis and genetic counseling. This study was
conducted on 50 Parkinson's patients with an average age of 53.6 + 8.9 years old, male/female
ratio of 1.63. Using Sanger sequencing, the study detected 4/50 patients carrying mutations in the
GIGYF2 gene (accounting for 8%), mutations are heterozygous.

Keywords: Parkinson’s disease, mutation, GIGYF2.
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