TAP CHIi NGHIEN ClPU Y HOC

NGHIEN CUU TiNH SINH BENH CUA GEN PLP1
VOI BENH PELIZAEUS-MERZBACHER
GAY CHAM PHAT TRIEN TAM THAN

T6 Thi Thuy Ninh'™, Hoang Thu Lan'? Lwong Thi Lan Anh'?2

"Trieong Pai hoc Y Ha Noi
2Bénh vién Dai hoc Y Ha Noi

Nghién ctru mé ta truong hop gia dinh c6 hai anh em trai, 6 va 9 tubi, mac ching cham phét trién tam thén
néng, kem theo lac trong va liét co ctrng co tir chi. Giai trinh tw toan by hé gen da xac dinh bién thé ban hop tir
¢.649G>A (p.Gly217Ser) trén gen PLP1, lién quan dén bénh Pelizaeus-Merzbacher, mét réi loan di truyén gay
chéam phét trién tdm than lién két nhiém séc thé gi6i tinh X. Bién thé nay hién chua ré chirc ndng theo co sé dir
liéu Clinvar. Bé lam ré dnh huéng cua bién thé, chung téi phén tich thém céc thanh vién trong gia dinh va st dung
céng cu tin sinh hoc dé mé phdng sén phdm gen PLP1, ddng thoi tich hop céc co s& dir liéu dé phan tich méi lién
quan gitra kiéu gen va kiéu hinh. Két qua phén tich cho théy bién thé nay cé tinh sinh bénh, xac dinh nguyén nhan

chém phat trién tam than va bét thudng hinh thai, tao co sé& tw van di truyén cho gia dinh trong céc I4n sinh sau.

Tr khoa: Bénh Pelizaeus-Merzbacher, di truyén ca thé hoa, di truyén lién két X, cham phat trién tam

than, gen PLP1, phan tich bién thé.
I. DAT VAN BE

Bénh Pelizaeus-Merzbacher (Pelizaeus-
Merzbacher disease - PMD) 1a mét rbi loan di
truyén 1an lién két nhiém séc thé gidi tinh X do
dot bién gen PLP1 ma hoa protein lipoprotein
(PLP), cAu tao myelin ctia hé than kinh trung
wong." Ngwoi mac PMD c6 biéu hién 1am sang
nang né, bao gdbm cham phat trién tam than
(CPTTT), co giat, co cyng chi dwdi, rung giat
nhan ciu.2 Cac bat thwong trinh tw trén gen
PLP1 chiém khodng 15-20% céac trwdng hop
va hang trdm bién thé gen PLP1 da dwoc ghi
nhan gay bénh PMD. Gii trinh tw thé hé méi
(Next Generation Sequencing - NGS) cho dén
nay 1a ky thuat di truyén phu hop dé phat hién
céac bién thé gen PLP1.2 Do thiéu béng ching,
hién nay con nhiéu bién thé PLP1 vé&i phan
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loai chwa rd chirc nang (variant of uncertain
significance - VUS), tirc la van chwa xac dinh
duoc bién thé gay bénh (Pathogenic - P), cé
kha nang gay bénh (Likely Pathogenic - LP)
hay lanh tinh (Benign - B), c6 kha nang lanh
tinh (Likely Benign - LB), chwa khang dinh dwoc
nguyén nhan gay bénh, gay kho6 khan cho cac
bac si lam sang trong qua trinh chan doan va
tw van di truyén.

Chung t6éi bao cao ca bénh cham phat trién
tam than & hai anh em rudt trong mét gia dinh,
v&i muc tiéu moé ta qua trinh xac dinh nguyén
nhan gay bénh & tré mac chirng cham phat
trién tam than. Muc tiéu nay la co s& dé lam rd
chan doan va dinh hwéng diéu tri bénh, déng
thoi la tién dé cla cac budc tw van di truyén
tiép theo cho gia dinh, bao gdm tw van truwéc
sinh cho cac l&n mang thai sau.

Nghién ctru tap trung vao viéc lam ro vai trd
clia cac bang chirng bd sung trong viéc phan loai
bién thé di truyén, bao gdm dac diém lam sang,
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pha hé va kiéu gen clia nguwdi bénh ciing nhw
cac thanh vién ho hang bac mét. Ngoai ra, ching
t6i cling nghién ctru tinh sinh bénh cda bién thé
gen théng qua phan tich ca thé hoa va mé phéng,
nham nang cao dd chinh xac trong viéc xac dinh
mdi lién quan gitra bién thé gen va bénh ly.
Il. GIO'I THIEU CA BENH
1. Théng tin Idm sang va can lam sang

Gia dinh c6 hai ngw¢i con trai bi chadm phat
trién tam than - van dong (CPTTT- VD). Nguoi
con trai dau 9 tudi va ngwdi con trai thir hai 6
tudi. C& hai lan mang thai hai ngwoi con trai nay,
ngwoi me khde manh, sang loc trwdc sinh va
theo dbi thai dinh ky trén siéu am khéng phat
hién bat thuwong. Truéc, trong va sau sinh khong
phat hién bat thwéng. Ngudi anh trai dwoc phat
hién cac dac diém bat thuwong tir 4 thang tudi: co
chwa virng, khong lat 1ay. Hién tai, tré goi biét,
phat am vé6 nghia, ngdi dworc, khong di lai duwoc.
Ngudi em trai dén 3 thang tudi cd chwa virng,
chwa biét ay. Hién tai, tré van chwa virng duwoc
¢, khéng ngdi dwoc, chwa biét phat am. Ca hai
tré dwoc kham tai Bénh vién Nhi Trung wong, tré
dau dwoc chan doan bai ndo, tré th& hai chan
doan CPTTT-VD. Hai tré dap (rng cac tiéu chuén
chan doan F73-cham phat trién tam than tram
trong theo danh muc ICD-10 (Bang Phan loai
qudc té vé bénh tat va nguyén nhan t& vong).

Héi bénh va thdm kham & hai tré cho thay
nhirng biéu hién l1am sang giébng nhau. Cac
khép bién dang nghiém trong, cirng khép va
I&ch truc hoan toan: cac kh&p chi trén nhw khép
vai, khuyu, cb tay gi¢i han van déng nang; cac
khép chi dwéi nhw khép hang, khép gbi, cb-
ban chan mat toan bd chirc nang van dong;
Trwong lwc co gidm gay yéu co & giai doan
nhi*ng thang dau sau sinh dan dén cham hoan
toan cac mdc van dong, sau dé tién trién thanh
co clrng & thdi diém hién tai; lac trong va rung
giat nhan cau hai bén. Chiéu cao, can nédng va

chu vi vong dau cla hai tré déu thap < -2SD.
Hinh anh cdéng hwéng tlr ndo & nguwdi con trai
dau (1114, Hinh 1) thoi diém 4 thang cho thay
hinh anh chdm myelin hoa.

Cac xét nghiém di truyén dwoc chi dinh cho
ngwdi bénh bao gom 1ap céng thirc nhiém sac
thé; Giai trinh tw hé gen trong nhan, hé gen ty
thé, cac 1ap bo ba, UPD, vi mat/lap doan; Kiém
tra tinh trang mang bién thé bang ky thuat giai
tinh tw Sanger.

Phan loai bién thé: theo co s& di liéu Clinvar
va tiéu chi phan loai mic d0 gdy bénh cla
Trwéng Cao dang Di truyén Y hoc va Bo gen
Hoa Ky (American Society of Medical Genetic
and Genomics - ACMG).

Dw doan chirc nang bién thé theo cac cong
cu tin sinh hoc in silico: Kiém tra tinh bao tdn
cua protein b&i cong cu Clustal Omega; Dw
doan anh hwéng cla bién thé déi voi cAu tric va
chirc nang protein béi cong cu AlphaMissense
Pathogenicity Heatmap, SIFT4G, PolyPhen-2
va Mutation Taster; D doan cu tric ctia protein
b&i cong cu PSIPRED; Dy doan mé phdng cau
trac 3D cua protein béi cong cu PYMOL.

2. Két qua xét nghiém di truyén

Karyotyp clia b6 (46,XY), me (46,XX) va hai
con trai (46,XY) chwa phat hién bat thwong &
cap do nhiém séc thé.

Két qua giai trinh tw hé gen cla ngudi con
trai the hai (1115, Hinh 1) phat hién bién thé
€.649G>A (p.Gly217Ser) tai vi tri exon 5 trén
gen PLP1 di truyén lién két nhidm séc thé gisi
tinh X. Bién thé nay dwoc xac nhan cho cac
thanh vién trong gia dinh cho thdy me nguoi
bénh (Il.4, Hinh 1) l1a ngwdi mang bién thé
di hop t& khoéng co triéu chirng da di truyén
bién thé nay cho ca hai ngudi con trai (ll.4
va lll.5, Hinh 1). Day 1a bién thé sai nghia & vi
tri nucleotide 649, lam thay déi amino acid tw
Glycin thanh Serin tai vi tri 217 clia protein PLP.
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Thé hé

Chii thich

Nam khang bi Bgnh

n “  Nirkhéng bl bénh
. Nam bj bénh
- ‘ NI mang bign the giy binh
A / Marm 45 mit
G
CCCTGGCAA CCCTAGCAA CCCTAGCAA CCCTAGCAA
¢ ! ]
N\ ~ .\ f f .
IL.3 1.4 I11.4 I11.5
PLPI:c.650G=A PLPI:c.650G>A PLPI:c.650G>A
B Di hop tir Bén hop ti Bén hop tir

Hinh 1. Pha hé va két qua giai trinh tw gen gia dinh ngwi bénh

Hinh 1.A: Mdi tén den chi déi twong nghién ctru
(11.3: BO, Il.4:Me, IIl.4: Con trai déu, II.5: Con trai thir);
Hinh 1.B: Trinh tw PLP1 tai vj tri tim ra bién thé

2.3. Phan loai bién thé gen PLP1

Tai thoi diém phat hién, bién thé nay dwoc
bao cao trén ClinVar v&i mot ban ghi dwoc phan
loai chwa rd chirc nang (VUS) bé&i cac tiéu chi:
chwa dwoc ghi nhan trong Co sé& div liéu 1000
Genome, tdng hop bd gen (gnomAD), khoéng
c6 trong co' s& dir liéu dan sé (ExAC khéng cé
tan suét) - PM2 (hd tro); Bién thé nay da dwoc
quan sat théy & cac ca nhan co dac diém l1am
sang cla bénh Pelizaeus-Merzbacher (PMID:

7679906, 7539212) - PP5 (hé trg); Cac thuéat
toan dy doan anh hwéng cla bién thé dbi voi
céu trdc va chirc nang protein khoéng cé sn
ho&c khéng ddng nhét (SIFT: “Khéng c6 san”;
PolyPhen-2: “Cé thé gay hai’; Align-GVGD:
“Khéng c6 san”). Do d6 bién thé nay dwoc
phan loai VUS theo ACMG dwa trén hai tiéu
chi hé tro vé& dw doan tinh gay bénh PM2 va
PP5 (cac tiéu chi dwoc dién gidi cu thé trong
Bang 1).4

Bang 1. M6 ta cac tiéu chi phan loai bién thé theo ACMG
dwoc str dung trong qua trinh phan loai bién thé

Mirc d6 bang chirng vé

Tiéu chi Y nghia ] o
tinh gay bénh
Bién thé hiém g&p hodc vang mét trong cac co sé& di .
PM2 . N N HO tro
liéu quan thé
PP5 Tirng duge bao cao la gay bénh trén y van H6 tro
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Mtrc d6 bang chirng vé

Tiéu chi Y nghia ] o
tinh gay bénh
Bénh di truyén gay anh hwéng ddng thoi trén nhiéu .
PP1 . n o Trung binh
thanh vién trong gia dinh
Dw doan gay bénh dwa trén nhiéu thuat toan tinh toan
PP3 o Manh
(in silico)
Gay bién dbi axit amin tai vi tri ma mot bién thé gay .
PM5 Trung binh

bénh khac da dwgc ghi nhan

Sau d6, chung toi da tai phan loai bién thé
dwa vao cac dir liéu bd sung vé dac diém lam
sang cla ca bénh va dw doan tin sinh. Cu thé
nhw sau:

Kiéu hinh gay bénh xuét hién & hai thanh
vién trong gia dinh duwoc xac dinh mang kiéu

sp|P23294 |MYPR_CANLF CADARMYGVLPWNAFPGKV
sp|PB4116 |MYPR_BOVIN CADARMYGVLPWNAFPGKVC
sp|P66261 |MYPR_HUMAN CADARMYGVLPWNAFPGKV
5p|P66262 |MYPR_MOUSE CADARMYGVLPWNAFPGKY
CADARMYGVLPWNAFPGKVCG
sp|P47789 |MYPR_RABIT CADARMYGVLPWNAFPGKV

e e e de e de e ve e e e e e e e e e e

sp|P6B2O3 |MYPR_RAT

gen ban hop tt, twong dwong véi hai l1an phan
ly bién thé di truyén tr me cho con trai - dap
trng tiéu chi PP1 (trung binh) theo phan loai
ACMG

Dy doan in silico dy doan chirc nang, bao
tdn va ghép néi ciia bién thé:

NLLSICKTAEFQMTFHLF 248
NLLSICKTAEFQMTFHLF 248
NLLSICKTAEFQMTFHLF 248
NLLSICKTAEFQMTFHLF 248
SNLLSICKTAEFQMTFHLF 240
SGNLLSICKTAEFQMTFHLF 240

iy i i e e e e vl e e e e e e e ke

Hinh 2. Trinh tw amino acid ma hoa xung quanh vi tri phat hién bién thé

Khi tim kiém su twong déng & cap do axit
nucleic gitta PLP & nguwdi va cac sinh vat khac
nhw cho, bo, chudt, thé... két qua cho thdy mic
do twong dong rat cao trong cac ving ma héa,

va twong ddng toan bo xung quanh vi tri 217G
bi dot bién (Hinh 2). Do d6 chung t6i dy doan
rang nhirng dot bién tai vi tri nay cé thé gay ra
sy thay ddi dang ké 1&én chirc nang cua protein.

Hinh 3. C4u tric protein PLP va sw thay ddi Gly thanh Ser & vj tri 217

Hinh 3.A: C&u tric PLP dw doén béi PYMOL

Hinh 3.B: Vi tri amino acid 217 véi céu truc ban déu ter Gly thay thé thanh Ser
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Budc tiép theo, chuing tdi da dwa trén cong cu
PYMOL dé dw doan mé phdng céu tric 3D cla
protein va cdng cu PSIPRED dé dy doan cAu tric
thir cAp khi thay thé Gly(G) thanh Ser(S) tai vi tri
amino acid 217. M6 phdng 3D tai vj tri thay thé
amino acid cho thay Glycine 1a mét amino acid
linh hoat va khéng cé nhém bén, diéu nay gitp
cAu truc protein linh dong va dé dang ubn cong.
Trong khi Serine lai céng kénh hon b&i cé nhém

10 20
it MGLLECCARCLVGAPFASLVATGLC
51 FSKNYQDYEYLI NVIHAFQY VI YGT
W FGDYKTTI CGKGLSATVTGGAQKGRG
W O KFVGI TYALTVVYVWLLYFACSAVPVY
2 CADARMYGVLPWNAFPGKYCGSNLIL
23 LVSLLTFMI AATYNFAVLKLMGRGT

10 20
t MGLLECCARCLYVGAPFASLVYATGLC
51 FSKNYQDYEYLI NVIHAFQY VI Y¥YGT
WM FGDYKTTI CGKGLSATWMTGGAQKGRG
s KFVGI TYALTVVWLLVFACSAVPVY
201 CADARMYGVLPWNAFPGKYCSSNLIHIL
21 LVWSLLTFMI AATYNFAVLKLMGRGT

10 20

bén hydroxyl (-OH) (Hinh 3). Nhém -OH nay &
Serine c6 thé hinh thanh cac lién két hydro mai
dé tao nén cAu tric xoén alpha 6n dinh. Béng
thoi mé hinh duw doan PSIPRED ciing cho thay
sb lwong ciu truc xodn alpha duoc tao thanh
nhiéu hon so v&i md hinh gbc (Hinh 4). Biéu nay
gay anh huéng dén cu trdc cuc bd cla protein
PLP, lam tang tinh 6n dinh déng nghia v&i lam
gidm tinh linh déng cla protein.

30 40 50
FFGVALFCGCGHEALTGTEKLI ETY &0
ASFFFLYGALLLAEGFYTTGAVRQI 100
SRGAQHQAHSLERVCHCLGKWLGHPD 150
I YFNTWTTCQS!| AFPSKTSASI GS L 20
SI CKTAEFQMTFHLFI AAFVGAAAT 250
K F 277

30 40 50
FFGVALFCGCGHEALTGTEKLI ETY =
ASFFFLYGALLLAEGFYTTGAVRQI 1m0
SARGQHOAHSILERVCHCLGKWLGHPD 150
I' YEFENTWTTCQSI AFPSKTSASI GS L 200
SI CKTAEFQMTFHLFI AAFVGAAAT 250
K F 277

30 40 50

Hinh 4. Dw doan céau tric thi cap bé&i cong cu PSIPRED

Hinh 4.A: Protein binh thuong; Hinh 4.B: Protein béat thuong

(Mau héng: Xoan alpha, mau vang: chudi beta, mau xém: ving cuén)

Ngoai ra, chung t6i da st dung thém cac
coéng cu dy doan anh huéng cta bién thé lén
protein théng qua danh gia mic dé gay hai
cta bién thé nhu: AlphaMissense dy doan
dot bién “Gay bénh” véi diém 0,893 (Nguéng
diém gay bénh > 0,7), SIFT4G dy doan “Co
hai” v&i diém 0,017 (Ngwéng diém cé hai <
0,05), PolyPhen-2 dy doan “Cé thé gay hai’
v6i diém 0,997 (Ngwéng diém co thé gay hai
= 0,45) va Mutation Taster dy doan “Gay bénh”
v6i diém 1 (Nguwdng diém gay bénh > 0,5). Véi
diém sb6 déu nam trong cac nguéng dy doan
gay bénh néu trén, cac cong cu da chi ra rang
bién thé nay trén PLP1 sé c6 tac dong dang ké
dén cAu trac, tinh dn dinh va chirc nang cla

protein - dap tng tiéu chi PP3 (manh) theo
phéan loai ACMG.

Chung t6i cling tim thdy bién thé
PLP1:c.650G>A(p.Gly217Asp) |a mot bién thé
sai nghia khac ciing dan dén sw thay ddi axit
amin & vi tri G217 da dwogc ghi nhan la LP béi
ClinVar, dan dén bién thé tim thdy & bénh nhan
cla chung té6i PLP1:c.649G>A (p.Gly217Ser)
dap wng tiéu chi PM5 (trung binh) theo phan
loai ACMG.

Téng két lai, bién th& PLP1:c.649G>A
(p.Gly217Ser) dwoc phéan loai P theo ACMG
dwa trén mét tiéu chi manh (PP3), hai tiéu chi
trung binh (PP1, PM5) va hai tiéu chi hd tro
(PM2, PP5) vé dy doan tinh gay bénh.
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4. Phién giai két qua va tw van di truyén

Sau khi két hop cac théng tin 1am sang, y
van va phan tich dwa trén cac cong cu tin sinh,
ching t6i danh gia phan loai va két luan bién
thé dwoc xac dinh trong trwéng hop nay 1a gay
bénh (Pathogenic - P). Xac nhan bién thé gay
bénh Pelizaeus-Merzbacher 1a nguyén nhan
phu hop gidi thich tinh trang CPTTT va céac
bat thuwong di kém & hai tré. Gia dinh dwoc tw
van vé céac biéu hién cé thé gap phai v&i bénh
Pelizaeus-Merzbacher, can kham va theo dbi
da chuyén khoa cho tré. Chang t6i da tw van
cho b6 me vé kha nidng mang gen/méac bénh
trong céc lan thai tiép theo: Cac con sinh ra ¢
50% mang gen trong trwed'ng hgp sinh con gai
va 50% mac bénh Pelizaeus-Merzbacher trong
trwdng hop sinh con trai. V& ké hoach sinh san
trong twong lai, gia dinh c6 thé Iwa chon mang
thai tw nhién va chan doan trwdc sinh dé xac
dinh kiéu gen cua thai, hoac chi dong lwa chon
hé tro sinh san két hop sang loc truéc chuyén
phdi dé lwa chon phéi khéng mang bét thuwdng
gay bénh.

lll. BAN LUAN

Gen PLP1 (OMIM 30040) nam trén nhiém
sac thé X (Xg22.2) ma héa protein PLP, 1a
thanh phan cu trdc chinh cla myelin trong
hé than kinh trung wong, cé do dai 276 axit
amin (khéi lwgng phan t&r 30 kDa).5 Hién tai, cd
416 bién thé gay bénh dwoc mé ta trong Co s&
dir liéu dot bién gen nguwdi HGMD (Phién ban
2023.4) trong d6 bao gdm bién thé sai nghia/
vb nghia (Missense/nonsense), chén/lap doan
I&n (Gross insertions/duplications) va tai td hop
phtrc tap (Complex rearrangements).

Kiéu hinh 1am sang cla nhirng nguwdi bénh
c6 dot bién PLP1 rét khac nhau. Da sb kiéu
hinh ghi nhan mac bénh Pelizaeus-Merzbacher
(PMD) gay mét myelin lan tda va anh huéng
ndng dén hé than kinh trung wong, cac triéu
chirng muc d6 nhe hon thudc vé& nhom bénh
liét cieng di truyén loai 2 (SPG2), chi yéu gay
yéu va co clrng co chi dwdi, mirc d6 anh huéng
hé than kinh trung wong it nghiém trong hon.
Cac triéu chirng dwoc mo ta cu thé & Bang 2.

Bang 2. Nhirng triéu chirng thuéc kiéu hinh PMD va SPG2
quan sat dwoc & ngwoi bénh

2 e n i Ngw®i bénh  Ngwéi bénh
Kieu hinh Triéu chirng
.4 .5

Thodi hoa chét trdng, giam myelin* + -

Rung giat nhan cau + +

Co giat** - -

Bénh Pelizaeus- cPTIT™ * *

Merzbacher** Giam TLC tlén trién thanh co CL',Png + +

bat thwéng hanh vi* - -

Liét cirng RL phd tw ky** - -

di truyén loai 2 (SPG2) Ham nho j j

Liét clrng 2 chan/ntra nguoi + +

suy gidm ngon ngi + +

Dau nhd
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*: Cac két qua hinh anh chi cé & mét sé it nguoi
bénh, thoai hoa chét trang va giam myelin hoa da
dwoc bao cdo. **: Triéu chirtng mirc d6 nang chi
c6 & bénh Pelizaeus-Merzbacher. Cac triéu chirng
con lai c6 thé gép & ca hai nhém bénh.

+: C6 phat hién triéu chirng & tré; -: Khdng
phat hién triéu chirng & tré

Cac kiéu hinh quan sat thay trén hai trwdng
hop ngudi bénh ctia ching tdi cho thay & hai tré
khong biéu hién day da cac ddc diém 1am sang
c6 thé c6 & bénh (Bang 2), dan dén viéc chan
doan ngay tlr ban dau dwa vao kiéu hinh cla
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Hinh 5. C4u trac PLP va cac dot bién dwoc bao cao trong mot sé tai liéu®

Pa c6 nhiéu bién thé trinh tv dwoc
bdo cdo trén y van, trong d6 co bién thé
PLP1:c.650G>A(p.Gly217Asp) (Hinh 5). Cu thé
bién thé nay nay da tirng dwoc dé cap trong hai
bai bao khoa hoc trwdc dé. Bai bao cao dau tién
ghi nhan hai nguwdi bénh PMD trong cung mét
gia dinh c6 bé me khéng cung quan hé huyét
thdng, moé ta sw thay thé Glycin bang Serine
tai amino acid 217 & mién ngoai bao c6 tinh
bao tdn cao cla protein PLP.” Cac ving bao
ton cao thwdng rat quan trong déi véi chirc
nang cua protein vi ching dwoc duy tri qua
tién hoa d& dam bao hoat déng 6n dinh. Piéu
nay cho thay rang nhirng dot bién nhd cé thé
dan dén su thay ddi cu tric khong gian cla
protein gay anh hwéng chlrc nang cta né. Bao

cdo trén ciing chi ra sy thay dbi dwong nhw
nhd tir glycine (mét axit amin khéng phan cuc,
linh hoat) thanh serine (amino acid c6 nhém
hydroxyl phan cuwc) gay ra sw thay ddi dang
ké& trong cAu tric bac ba cla protein. Cu thé,
né khién chudi polypeptide cau truc ch&t ché
hon, lam mét di tinh linh hoat va én dinh vdn
c6. Piéu nay dan dén pha v& chirc ndng binh
thwdng cua protein PLP trong té bao it nhanh
- dong vai trd quan trong trong qua trinh hinh
thanh va duy tri ciu tric myelin - gay ra réi loan
myelin héa, dac trwng ctia bénh PMD. Nhirng
ndi dung nay gép phan ting ho cho tiéu chi PP3
(manh) dwoc chidng téi phan loai & trén. Tuy
nhién, bao cdo nay da khong dé cap dén thong
tin cu thé vé tién st bénh, triéu chirng Iam sang
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cla trwdng hop mang bién thé nay, ciing nhw
murc dd myelin héa trén hinh hoc.

Bién thé dwoc dé cap trong bai bao thi
hai & mét gia dinh cé ngwdi me dang mang
thai, tién st sinh mét con trai PMD, viéc tim ra
nguyén nhan gay bénh & nguwoi con lam co s&
dé chan doan trwéc sinh cho thai.® Bai bao md
ta tré v&i cac triéu chirng CPTTT-VD, thé chét,
ngdbn ngi¥, rung giat nhan cau, hinh anh cong
hwédng tlr so ndo co6 bat thuwdng ciu truc myelin,
dén 4 tudi tré khong thé néi, ngdi, tré liét cirng
tir chi kém tang phan xa gan xwong. Nhirng
triéu chirng dwoc bao cao & ca bénh nay co sw
twong déng véi hai ca bénh cta chung téi. Ung
hé cho méi twong quan gitra kiéu hinh bénh véi
kiéu gen c6 bién thé duwoc phat hién.

Mac du, da cé nhirng di¥ liéu vé bién thé trong
y van tuy nhién diéu nay chuwa da dé phan loai
bién thé 1a P (thuc té bién thé da dwoc phan loai
VUS trén Clinvar), didu nay la mot tr& ngai cho
céac nha di truyén trong qua trinh tw van, cac nha
lam sang ciing khéng thé dua ra cac |6 khuyén
rd rang trong dinh huwéng diéu tri cho gia dinh. Vi
vay, chung téi da tich hop cac thong tin nhw tinh
chét phan ly bién thé trong gia dinh, cung véi cac
cong cu tin sinh hoc hé tro' dé tai phan tich bién
thé. Sau khi xem xét ky lwéng toan bd cac bang
chirng cé san, bién thé tir chwa rd chirc nang co
tinh sinh bénh thuwong dbi ré.

IV. KET LUAN

Dwa vao cac xét nghiém tim bat thwong di
truyén t» c& clp do té bao dén phan ti. Chung
t6i da tim ra nguyén nhan gay CPTTT & tré do
bién thé PLP1:c.650G>A(p.Gly217Asp). Théng
tin bé sung tlr cac co s& dir liéu va cac cong
cu tin sinh hoc da gidp chung t6i c6 thém bang
chirng dé tai phan loai bién thé dwa trén tiéu chi
ACMG, khéng dinh tinh sinh bénh ctia bién thé.
Trong diéu kién chwa cé bang chirng nghién ctu
thwc nghiém trén nhivng bién thé hiém gép nhuw

TAP CHI NGHIEN ClPU Y HOC

PLP1:c.650G>A(p.Gly217Asp), viéc nghién ctru
tinh sinh bénh dwa vao ca thé hoa va mé phéng
da cung cp mot cong cu dé dw doan tac dong
va kha nang lién quan dén bénh ly. Gép phan
dwa ra quyét dinh va I&i khuyén vé di truyén phu
hop, kip thdi cho gia dinh thay vi chd doi. Bac
biét, trong trwdng hop cac dir liéu chung cho
bién thé chwa du thi phan tich ca thé hoa & tirng
ca bénh cang tr& nén quan trong. Bao cao ca
bénh cla chung téi ciing bd sung thém co sé&
béng chirng trong y van vé tinh chat gay bénh
cla bién thé nay trén gen PLP1, lién quan dén
bénh Pelizaesus-Merzbacher (PMD) gay CPTTT
di truyén lién két nhiém s&c thé gidi tinh X.

LOI CAM ON

Nghién cru dwgc thwe hién tai Trung tdm Di
truyén lam sang, Bénh vién Dai hoc Y Ha Noéi
va co sy tham gia cla cac thanh vién BO mén'Y
Sinh hoc - Di truyén, Trwdng Dai hoc Y Ha Noi.
Xin tran trong cam on sy tham gia clia cac nha
nghién ctru.

Cac tai nguyén web sau day da dwoc str dung:

Human Genetic Variation Database: http://
www.hgvd.genome.med.kyotou.ac.jp;

ClinVar: http://www.nbi.nIm.nih.gov/clinvar/;

OMIM: https://omim.org;

Alphafold: https://alphafold.ebi.ac.uk;

PSIPRED: http://bioinf.cs.ucl.ac.uk/psipred;

Clustal Omega:
jdispatcher/msa/clustalo;

https://www.ebi.ac.uk/

UniProt: https://www.uniprot.org;
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Pelizaeus-Merzbacher

Summary

INVESTIGATION OF PLP1 GENE PATHOGENICITY IN PELIZAEUS-
MERZBACHER DISEASE WITH INTELLECTUAL DISABILITY

This study presents a family case of two male siblings, 6- and 9-year-old boys diagnosed with
severe intellectual disability, esotropia, and spastic quadriplegia. Whole-genome sequencing
identified a hemizygous c.649G>A (p.Gly217Ser) variant in the PLP1 gene, associated with
Pelizaeus—Merzbacher disease-an X-linked genetic disorder characterized by severe intellectual
disability, motor developmental delay, spastic quadriplegia, and nystagmus. This variant was reported
in the ClinVar database as a variant of uncertain significance. To elucidate its pathogenicity, further
analyses were performed, including familial segregation studies and bioinformatics simulations of the
PLP1 gene product. Additionally, integrative analysis, including in silico bioinformatics simulations,
was conducted to establish genotype-phenotype correlations. The findings indicate that the identified
variant is pathogenic, confirming its causal relationship with intellectual disability and associated
morphological abnormalities. These results provide a critical basis for accurate genetic counseling
and informed reproductive risk assessment in future pregnancies.

Keywords: Pelizaeus-Merzbacher disease, personalized genetics, X-linked inheritance,
intellectual disability, PLP1 gene, variant analysis.
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