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UNG DUNG KY THUAT MULTIPLEX LIGATION-DEPENDENT PROBE
AMPLIFICATION (MLPA) KHAO SAT NHOM GEN

GAY BENH THAN KINH DI TRUYEN CHARCOT-MARIE-TOOTH
Nguyén Nhit Quynh Nhi', Mai Phuong Thdo? D6 Diic Minh!
TOM TAT

bt vdan dé: Charcot-Marie-Tooth la nhém bénh Iy thin kinh vin djng-cam gidc di truyén do ton thuwong
bao myelin (CMT1) hodc hity soi truc thin kinh (CMT2). Cic trigu chitng lam sang cua CMT bao gom yéu va
teo co ngon chi, mit cam gidc, phan xa gian xwong va ban chin cong hinh vom (pes cavus). Hién tai, hon 80 gen
dwgc biét la c6 lién quan dén cdc logi CMT khdc nhau. Bénh co thé'di truyén theo kiéu trgi, lin trén NST thuong
hodc lién két X.

Muc tiéu: Ung dung kij thudt Multiplex Ligation-Dependent Probe Amplification (MLPA) khdo st gen
gay bénh Charcot-Marie-Tooth (CMT).

Doi tuong va phuong phdp nghién citu: 30 bénh nhin dwoc chin doin CMT dua trén triéu chitng ldm
sang dién hinh, DNA duwgc tich chiét tir mdau ngogi bién. Thiec hign phan ttng MLPA, dién di mao quan va phin
tich ket qua bang phiin mém Coffalyser.net xdc dinh ldp/mat doan gen.

Két qua: Trong s6°30 bénh nhin tham gia nghién civu, chiing t6i ghi nhin 5 trieong hop dot bién ldp doan
gen PMP22 (chiéim 16,7%) va 25 mau con lgi khong mang gen dot bién (chiém 83,3%).

Két lugn: Nghién civu g dung thanh cong kij thudt MLPA phit hién cic dot bién ldp doan gen giy bénh
CMT, gitip ich cho viéc xét nghiém gen chin dodn xdc dinh bénh ly thin kinh di truyén CMT.

Ttr khoa: Charcot-Marie-Tooth, CMT1, CMT2, PMP22, G]B1, MLPA
ABSTRACT

APPLICATION OF MULTIPLEX LIGATION-DEPENDENT PROBE AMPLIFICATION (MLPA)
IN DETECTING DUPLICATION/DELETION OF CHARCOT-MARIE-TOOTH DISEASE CAUSING GENES

Nguyen Nhat Quynh Nhu, Mai Phuong Thao, Do Duc Minh
* Ho Chi Minh City Journal of Medicine * Vol. 25 - No 1 - 2021: 144-150

Background: Charcot-Marie-Tooth (CMT) is a group of inherited motor - sensory neuropathies, caused by
the degradation of myelin sheath (CMT1) or axon (CMT2). Clinical symptoms of CMT include distal muscle
weakness and atrophy, sensory loss, depressed tendon reflexes and high-arched feet (pes cavus). More than 80
genes are known to be associated with different types of CMT. The disease can be inherited in an autosomal
dominant, autosomal recessive or X-linked manner.

Objectives: Multiplex Ligation-Dependent Probe Amplification (MLPA) has been used to detect deletion or
duplication genes for diagnosis of Charcot-Marie-Tooth disease.

Methods: Blood samples were collected from 30 patients with clinical and EMG manifestations of inherited
motor and sensory neuropathies. DNA was extracted from 2 mL of peripheral blood samples of patients. MLPA
assay and electrophoresis were performed. Coffalyser.Net software was used for data analysis.
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Results: The CMT duplication was detected in 5 patients with duplication of PMP22 gene (16,7%) and the
remaining 25 patients (66,7 %) have no deletion/duplication detected on evaluated panel genes.

Conclusion: MLPA was successfully applied in identification of duplication or deletion mutants in CMT
genes, helping to test for diagnostic genes to determine CMT genetic neuropathy.

Keywords: Charcot-Marie-Tooth, CMT1, CMT2, PMP22, G]B1, MLPA

DAT VAN DE

Bénh Charcot-Marie-Tooth (CMT) la mot
trong nhitng rdi loan than kinh di truyén pho
bién nhat, biéu hién véi kiéu hinh cia mot bénh
ly than kinh tién trién man tinh anh hwong dén
ca day than kinh van dong va cam giac®. Tan
suat mac bénh thay d6i tly timg qudc gia, chiing
toc, wdc tinh khoang 1/25000- 1/9200@.

CMT duoc ddc trung bdi su yéu co, thuong
xudt hién 6 cac co ngon chi, chan trude sau déd
dén tay, c6 thé kem theo may cam giac. Bénh
tién trién 1au ngay gay bién dang chi, giam phan
xa gan xuong®. Dua trén khao sat van toc dan
truyén than kinh van dong (NCV), c6 thé chia
CMT thanh hai dang chinh: huy myelin (CMT1)
c6 NCV <38 m/giay va ton thuwong s¢i truc
(CMT2) v6i NCV binh thuong hodc c6 thé cham
va giam dién thé€ hoat dong co két hop®. Ca hai
dang hty bao myelin va ton thuong soi truc déu
6 thé dugce di truyén theo kiéu troi, 1an trén NST
thuong hodc lién két X.

Dua trén cac danh gia vé triéu ching lam
sang va dac diém di truyén khi phan tich pha hé,
CMT con duoc chia thanh céc type chinh:

- CMT1 gay ton thuwong mat myelin, di
truyén trdi nhiém sic thé thuong, gay kiéu hinh
CMT c6 dién véi ddc diém yéu/teo co ngon chi,
mat cam giac va ban chan hinh vom. Pa s6 bénh
nhan giam hodc khong c6 phan xa ¢ ca tay va
chan®. Tudi phat bénh la tir 5 dén 25 nam dau
cua cudc song. CMT1 chiém khoang 50% trong
tong s8 bénh nhan mac CMT va hau hét cac
treong hop c6 thé duoc xac dinh bang xét
nghiém di truyén phan toe. CMT1 duoc chia
thanh 6 phan nhém phy, trong d6 CMT1A do
ldp doan gene 1a nguyén nhan phd bién nhat
chiém khoang 70% cac truong hop CMT1@.
Ngoai ra cé thé gdp nhu run tay, giam thinh luc,

veo cOt song, phi dai bap chan, dau, yéu co
hoanh, giam am va tham chi lién quan dén nao
vodi suy gidam nhan thixc®.

- CMT2 la dang ton thuong soi truc than
kinh, chiém khoang 20% céc treong hop CMTO.
CMT2A do dot bién gen MFN2 la phé bién nhat
va c6 thé chiém 10-30% cac treong hop CMT2 &
nhiéu ching toc khac nhau®®. Bénh di truyén
tréi nhiém sic thé thueong. Tuy nhién, mot s6
nguoi gap phai kiéu hinh rat nghiém trong doi
khi bao gom teo mat va thuwong bi khéi phét som
(<10 tudi)®. Mot s6 truong hop nguoi mang dot
bién bi anh huwong nhe hodc khong cd triéu
ching cling duoc quan sat thdy & mot s6 gia
dinh®. CMT2B do nhiing thay ddi trong gen
RAB7A gay ra, voi tudi khoi phat vao nam 20
tudi dén 30 tudio.

- CMT4 la nhom bénh CMT di truyén lan
nhiém sac thé thuong, lién quan ton thuong
myelin va soi truc than kinh. C6 9 gen
(GDAP1, MTMR2, SBF2, SH3TC2, NDRGI,
EGR2, PRX, FGD4, FIG4) da duoc xac dinh lién
quan dén CMT4. Kiéu hinh & nhém bénh nay
biéu hién nang, khoi phat sém, xudt hién yéu
liét va teo cac co ngon chi sau d6 lan dan dén
cac co goc chi. Cac triéu ching khac bao gom:
giam phan xa gan co, veo cft song va bién
dang ban chan hinh vom. Nguoi bénh c6 thé
mat kha nang di lai®.

- CMTX la dang di truyén pho bién thit hai
sau CMT1A va c¢6 kiéu di truyén troi lién két X.
Gen GJB1 la nguyén nhan chinh cia CMTX1 va
chiu trach nhiém cho hau hét cac truong hop
CMTX, chiém khoang 10% trong tong sO truong
hop CMT®. Nam gidi trung binh bi anh hwong
nghiém trong hon so v6i nit gidi thuong biéu
hién mitc d0 NCV cham hodc trung binh. N
gidi c6 thé khoe manh hodc bi anh huong nhe.
Nam gidi ¢ lta tudi thanh nién xudt hién cac
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triéu ching dién hinh nhe CMT1 gom yéu liét
va teo co ngon chi, ban chan hinh vom, ngon
chéan hinh btia va ngoén tay hinh méng vuét. Bén
Itta tudi 50 - 60, nguwoi bénh bi rdi loan tu thé,
phai ngoi xe lan.

Hon 80 gen dwoc xac dinh la c6 lién quan
dén cac loai CMT khac nhau. Mac du CMT co
ban khong dong nhat vé gen va co ché sinh ly
bénh, gan 90% cac treong hop dugc xac nhan vé
mdt di truyén trén cac nhém thuan tap khac
nhau la do dot bién ¢ 4 gen mat/lap doan gen
PMP22 va dot bién & cac gen PMP22 (CMT1A),
GJ/B1 (CMTX1), MFN2 (CMT2A) va MPZ
(CMT1B)®™. Dot bién lap doan PMP22 la dot
bién phd bién nhat, chiém khoang 70% cac
truong hop CMT1®@. 10-12% cac truong hop
CMT1 la do doét bién gen MPZ va MPZ cing
xudt hién & cac thé CMT khac. Trong khi do6
nguyén nhan ph6 bién cia CMT2 la dot bién
trén gen MFN2, chiém 20% s6 truong hop.
CMTX chiém khoang 10-15% cac truong hop
CMT trong d6, 90% sd treong hop cua CMTX la
do dot bién gen GJB1. Bén canh 1dp doan PMP22
—la dang dot bién thuong gap nhat gay ra type
1A (CMT1A), dét bién mat doan hodc 1ap doan
cac gen MFN2, MPZ, GJB1 da duoc ghi nhan
trong mot sO nghién ctu trén thé gidi. Mat doan
gen MFN2 (exon 13 — exon 17) dugc tim thdy
trong nghién ctru ctia Jstern R (2013) khi khao
sat 229 bénh nhan bang ky thuat MLPAM, Mot
nghién cttu ctia Aisling S Carr. (2015) cting phat
hién mat doan gen MFN2 (exon 6 va exon 7) ¢ 4
gia dinh@. Lap doan gen MPZ duogc phat hién o
7 bénh nhan trong moét dai gia dinh 6 Nauy do
nhém nghién cttu ctia Heoyer H (2011) thuc
hién®. Trong khi d6, nghién cttu cia He J (2018)
da phat hién 3 treong hop mat doan exon 6 trén
gen MPZ trong 44 truong hop dwoc khao satdo.
Mot treong hop mat doan dang di hop gen GJB1
da duoc phat hién boi Kulshrestha R (2017)07.

Ky thuat MLPA (Multiplex Ligation -
Dependent Probe Amplification) ra doi va duoc
ap dung rong rai trong chan doan cac bénh roi
loan di truyén do thay d6i lwong gen, dac biét 1a

Nghién cttu Y hoc

cac dot bién mat/ldp doan gen. Ky thuat MLPA
c6 wu diém 1a dé thuc hién, cho két qua nhanh
va c6 do chinh xac cao®®1). Vi vay chung toi thuee
hién dé tai nay v6i muc tiéu: Ung dung ky thuat
MLPA khao sat 1dp doan va mat doan nhdm gen
gay bénh Charcot-Marie-Tooth.
POITUONG-PHUONG PHAPNGHIEN CUU
Déi twgng nghién ctu

30 bénh nhan dugc chan dodn mdc bénh
CMT dua trén céc triéu chitng lam sang va can
lam sang dién hinh tai phong kham Than kinh,
bénh vién Dai hoc Y Dwoc TP. H6 Chi Minh.

Dua trén phan tich ddc diém lam sang va do
dién co ky, 30 bénh nhan sau d6 duoc phan loai
thanh cac phan nhém phu caa CMT gom 13
truong hop CMT1, 9 truong hop CMTX, 7
treong hop CMT2 va 1 truong hop CMT4.
Phuwong phap nghién ctru
Quy trinh ldy mau va tdch chiét DNA

Bénh nhan duoc 18y 2 ml mau ngoai bién
chtta trong Ong EDTA Vacutanier (Becton
Dickinson) va gitt mat 4°C khong qua 24h trudc
khi tién hanh tach chiét DNA. Mau sau khi thu
nhan dugc dua vé phong thi nghiém va tién
hanh ly trich DNA bang bo kit Qiagen Dnaeasy
Blood Kit.
Do nong dé va do tinh sach DNA

San phdm duoc kiém tra bang may
Nano-drop d€ danh gia do tinh sach va xac dinh
nong do DNA. Cac mau DNA c6 nong d9 tir 50
dén 250 ng/ul va dat tiéu chuan vé do tinh sach &
budc song 260/280 >1,8 tro 1én moi duoc st dung
d€ chay phan tng MLPA.
Tién hanh phan 1ing MLPA

Stt dung kit SALSA MLPA Probemix P033
(CMT1A), P405 (CMTX), P406 (CMT2B), P143
(CMT2A), va P353 (CMT4) (Marc-Holland)
chtta cac probe lai ddc hiéu vdi cac vung gen
gay béenh CMT.

Quy trinh phan tng MLPA nhu sau:

Phan tng lai: 50 ng genomic DNA (hoa
trong 2,5 ul) dugc bién tinh va lai véi 1,5 ul hon
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hop probe cung v6i 1,5 ul buffer MLPA. Sau d6
lai ¢ 60°C trong vong 18 gio (qua dém).

Phan ting n6i: Cho enzyme ligase vao va t &
54°C trong 15 phut. Sau do tang nhiét do lén
98°C trong 5 phuat dé€ pha hay enzyme ligase va
tién hanh thuc hién quy trinh nhiét cta phan
tng PCR dé khuéch dai cac probe.

Phan ting PCR: Tang nhiét do 1én 60°C truedc
khi di vao chu trinh nhiét. Thanh phan phan ting
PCR gbm primer, polymerase, buffer, dNTP,
nuwoc. Chu ky nhiét: 90°C trong 20 giay, 65°C
trong 30 giay, 72°C trong 60 giay, lap lai 35 chu
ky. Sau d6 kéo dai két thiic & 72°C trong 20 phat.

Cubi cung, nhiét d6 dwoc ha xudng con 4°C.
bién di mao quan va phan tich két qua: San
pham sau khuéch dai duoc phan tach doan trén
hé thdng dién di mao quan Applied Biosystems
ABI 3500.

Két qua sau khi dién di duoc phan tich nham
xac dinh dot bién mat/lap doan gen bang cong
cu coffalyser.net (Marc-Holland). Mdi tin hiéu
(chdm vang — Hinh 1A) 1a san pham cua mot
probe. Kich thwdc cta mdi tin hiéu dwoc xac
dinh nho so sanh véi thang kich thwde cia mau
d6i chitng dé tinh ra ti 16 DQ (Dosage quotients).
Truong hop bénh nhan khong bi dot bién
méat/ldp doan gen thi ty 1& DQ x4p xi bang 1.
Bénh nhéan bi djt bién mat doan dang di hop t
khi DQ ndm trong khoang gitta 0,4 va 0,65, néu
gid tri DQ ndm trong khoang 1,35 va 1,65 thi
bénh nhan bi dot bién ldp doan di hop tr va tir
1,75 tré 1én thi bénh nhan bi dot bién 1dp doan
dang dong hop tir. Két qua phan tich con dwgc
quan sat qua biéu d6 chiéu cao cac probe dé so
sanh v6i mau d6i ching, treong hop mat doan
xay ra khi chiéu cao cac probe & mau bénh bang
1 chiéu cao probe & mau déi ching va lip doan
khi chiéu cao cac probe ting so v6i mau ddi chig.
Y diic

Nghién cttu nay dwoc thong qua boi Hoi
dong Dao durc trong nghién ctru Y sinh hoc Dai
hoc Y Duoc TP. HCM, s6 551/DPHYD-HDDD,
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ngay 25/10/2019.
KETQUA

Duea trén phan tich ddc diém lam sang va két
qua dién co ky ma bénh nhan dugc phan loai
thudc cac phan nhém phu caa CMT, tir do
chiing t6i tién hanh lua chon cac probemix phti
hop dé khao sét.
Két qua khao sat nhém bénh CMT1

Trong 13 truong hop duoc chan doan phan
loai nhém CMT1 va khao sat dot bién gen
PMP22, chung tdi ghi nhan 5 treong hop dot
bién 13p doan gen PMP22. O nguoi binh thuong
khi dugc khao sat 16 probe ¢ vung 17p12 chita
gen PMP22 ghi nhan ti 1&¢ DQ xdp xi bang 1,
trong khi d6 ¢ bénh nhan xuat hién cac tin hiéu
probe ¢ vung gen nay vuot lén ¢ khoang 1,5,
ching to co su lap doan dang di hop tir gen
PMP22 (Hinh 1A, B). Hinh anh dinh séng ciing
cho thay sw khéac biét khi so sanh gitta mau
chitng va mau bénh nhan, vi tri cdc dinh song
twong tng vdi vi tri cdc exon gen PMP22 cao
hon & bénh nhan so véi mau binh thuong, ghi
nhan c6 lap doan gen PMP22 (Hinh 1C, D).
Két qua khao sat nhém bénh CMTX

Thire hién khao sat 17 treong hop trong do
gom 9 truong hop dwgc chan doan phan loai
nhém CMTX va 8 bénh nhan khong phat hién
lap doan gen PMP22 trudc do, ching t6i khong
ghi nhan bat thuong trén gen GJB1. Truong hop
¢ bénh nhan C31, hinh anh phan tich cho thady vi
tri cac probe ddc hiéu cho cac exon & nhdm gen
khao sat déu nam trong ngudng binh thuong
(Hinh 2A), va chiéu cao cac dinh tuong ting véi
cac gen déu khong ghi nhan bat thuong so vdi
mau d6i chiing (Hinh 2B).
Két qua khao sat nhém bénh CMT2

Dot bién gen MFN2 la nguyén nhan pho bién
gay bénh CMT2A, chiém 20% cac truong hop.
Chung t6i tién hanh khao sat gen MFN2 & 7
bénh nhan duoc chan doan CMT2 dwa trén cac
déac diém lam sang va khong ghi nhan mat hoéc
1ap doan gen & 7 truong hop nay. Két qua phan
tich MLPA cho thdy cac probe ddc hiéu tai 19
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Hinh 4: Két qua phin tich gen RAB7A, GARS,
HSPB1, HSBP8, SPTLC ¢ bénh nhan C35
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ca2

Ratio

1 REOOOEE0, 500 - -0 LR Y o0 0000 e U0 5 00

iz
Distribution Type: Reference Samples | Exp: p353 70820

Hinh 5: Két qua phan tich gen GDAP1, MTMR?2,
SBF2, SH3TC2, EGR2, PRX ¢ bénh nhin C32
Sau khi da sang loc cac phan nhém CMT
pho bién (CMT1, CMTX, CMT2) va khong ghi
nhan dét bién ¢ 15/30 truong hop, viéc khao sat

Y Hoc TP. H6 Chi Minh * Tap 25 * S6 1 * 2021

cac gen gay bénh & phan nhom CMT4 dwoc thiee
hién trén 15 bénh nhan va 1 treong hop dwoc
chan doan 6 nhém bénh CMT4. Cu thé ¢ 6 gen
bao gobm GDAP1, MTMR2, SBF2, SH3TC2,
EGR2, PRX dugc khao sat trén 16 bénh nhan. Két
qua phan tich MLPA khong ghi nhan dot bién
mat hodc lap doan trén ving gen nay o 16
treong hop trén (Hinh 5).

BAN LUAN

CMT la bénh ly than kinh di truyén da gen.
Mac du khong gay tr vong nhung nhitng ton
thuong trén van dong, cam gidc kem bién dang
chi gay nhiéu kho khan cho nguoi bénh trong
cac sinh hoat thuong ngay. Viéc khao sat gen dé
xac dinh nguyén nhan gay bénh dong vai tro
quan trong trong phan loai nhém bénh, ttr d6 hd
tro trong chan doan va diéu tri.

Cd nhiéu ky thuét chdn doan CMT trong dé
phuong phap MLPA co6 gia tri trong xac dinh céc
dot bién 1dp doan hodc mat doan ma ky thuat
giai trinh tw c6 thé'bd sét. Ky thuat MLPA c6 kha
nang khao sat nhiéu vi tri exon va nhiéu gen
cung ltc tir d6 giam bét chi phi, thoi gian khi
thiec hién xét nghiém. B??mg ky thuat MLPA khao
sat cac dot bién mat/lap doan gen gay bénh CMT
trén 30 bénh nhan, chiing t6i ghi nhan 5 truong
hop doét bién 1ap doan gen PMP22 (chiém 38,5%
trong 13 truong hop CMT1) va 25 treong hop
khong phat hién bat thwong mat/lap doan gen
trén cac vung gen da khao sat.

Trong nghién cttu nay chung t6i da phat
hién 5/30 truong hop ldp doan PMP22, ngoai ra
khong phat hién dot bién mat hodc lap doan cac
gen khac duwoc khao sat. Biéu nay duoc giai
thich do ky thuat MLPA chi phat hién dot bién
mat/lap doan gen ma khong thé phat hién dot
bién diém, trong khi dé ngoai ldp doan gen
PMP22, phan 16n dot bién gay bénh CMT duoc
ghi nhan trong cac nghién cttu va tai liéu y van
trén thé gidi la cac dot bién diém. Do dé viéc ap
dung thém cac phuong phdp nhu gidi trinh te
Sanger, giai trinh tu gen thé hé maéi dé khao sat,
phat hién dot bién la can thiét gitip chan doan
phan loai nhém bénh CMT.
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KETLUAN

Nghién cttu da budc dau ung dung thanh
cong ky thuat MLPA d€ phat hién cac dot bién
lap doan gen gay bénh Charcot-Marie-Tooth.
biéu nay cd y nghia quan trong trong viéc chan
doan phan loai nhdm bénh. Bén canh d6, voi két
qua chan doan gen giup thuan loi trong viéc tw
van cho gia dinh, nguoi than, khu tra gen khao
sat, tam soat ngueoi mang gen bénh.
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