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TOM TAT

Bénh Fabry la mét bénh di truyén lién
quan dén gen GLA ma hoéa enzyme lysosome
a -galactosidase A (a - Gal A) trén NST X giy
tich dong céc chit trong lysosome. Muc tiéu
ctia nghién cu nham do ludng va phéan tich
hoat d6 enzyme a - Gal A bing phuong phép
khéi phé song song.

Déi tugng nghién cliu: Gom 421 bénh
nhén phi dai co tim chua rd nguyén nhan.

Phuong phap nghién ciu: Duc 3,2 mm
mau mdu trén tim gidy thdm khoé (dry blood
spot - DBS) va u trong ndi chudn, chit nén,
dém phan ting trong vong 20h. Hoat d§ enzyme
dugc do trén may khéi phd song song (Mass
spectrometry - MS/MS).

Két qua: Khoang hoat d6 enzyme a-Gal A
cua nhém bénh nhén phi dai co tim tir 0.17 -
9.18 ymol/h/L. Gid tri mean * SD cta hoat d6
enzyme a - Gal A  nhém bénh nhan nayla 1,84
+ 0.93 umol/h/L. Chung t6i da tién hanh giai
trinh ty gen GLA cho 26 mau c6 hoat d6 thap
nhdt va tim ra 1 d6t bién gen.

Két ludn: Phuong phap khéi phd song
song la phuong phédp hiéu qua dé sang loc bénh
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Fabry. C6 thé mé rong phuong phip dé sang
loc cic bénh tich dong trong lysosome khéc
nhu Pompe, Gaucher, MPS.

DAT VAN BE

Bénh Fabry la moét bénh di truyén lién
quan dén gen GLA ma héa enzyme lysosome
a -galactosidase A (a - Gal A) trén NST X gay
tich dong cac chat trong lysosome.

Khi enzyme a - galactosidase A bi thiéu
mot phan hodc hoan toan dan dén viéc khong
chuyén héa dugc cc glycosphingolipid ma cha
yéu 1a globotriaosylceramide (Gb3 hodc GL-
3). Gb3 khong dugc chuyén hoa sé tich dong
tai cac t€ bao mach mdu, giy tic nghén qud
trinh van chuyén mau. Gb3 cang tich dong &
cdc té bao than kinh, t€ bao tim, va cic loai khac
nhau cta t€ bao than. Sy r6i loan chiic ning té
bao hoac su chét té bao dan dén nhiing dap ting
chuyén héa ctia cdic moé nhu phi dai, viém, xo va
X0 cung.

Da c6 nhiéu phuong phap dugc st dung
dé sang loc va phét hién bénh Fabry, nhung
trong s6 cic phuong phap thi khéi phd song
song dugc cho la phuong phép tién lgi, hiéu
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Té bao c6 cdc chit bi tich
dong trong lysosome

Hinh 1.Khiém khuyét gen GLA gay tich dong Gb3 trong lysosome (Nguén https://www.heart.org)

qua va cho két qua chinh xéc. Do d6, muc tiéu
ctia nghién ciiu nham do luong va phdn tich hogt
do enzyme a - Gal A bing phuong phdp khdi pho
song song.

ol TUONG VA PHUONG PHAP NGHIEN CUU
Doi tugng

Duia trén khuyén cdo ctia cic chuyén gia Dai
Loan, nghién cttu dy dinh sangloc trén 400 bénh
nhan nam c6 tim to vi bt cif nguyén nhén nao.
Két qua 421 bénh nhan la nam gidi tir 40 tudi
trd 1én vao khdm tai Vién Tim mach Bénh vién
Bach Mai trong cac thang 9, 10 va 11 nam 2013,
6 biéu hién bénh phi dai co tim chua xdc dinh
dugc nguyén nhén r6 rang va cé mot trong cac
tiéu chudn sau: Bé ddy thanh sau that trai thi tim
truong (LVPWd) > 12mm; khéi lugng co thét
tréi (LVMI): Nam >134g/m? Nit >110g/m*
Maiu

Mau mau cua cic bénh nhéan dugc ldy vao
tube c6 EDTA, sau d6 nho vao gidy tham DBS.
Lam kho gidy 4-8h 6 nhiét d6 phong, bao quan
gidy trong tdi nilon ¢ khoéa ¢ 4°C trong 1 tuan
hoic & -20°C trong thoi gian lau hon. Mau
dugc ldy tai Phong kham Tim mach caa Vién
Tim mach sau d6 chuyén dén Labo ctia trudng
DPaihoc Y Dugc Hai Phong dé kiém tra sang loc
sau d6 dugc bio quan va chuyén dén Labo ctia
Bénh vién cyu chién binh Pai Bic Pai Loan dé

xét nghiém phan tich.

Phuong phap
Hoa chdt va dung dich dém

Dung dich kém corua 0.1 M, N -
Acetylgalactosamine (GALNAc) va acarbose,
héa chit phan tich dic hiéu (ASR - analyte
specific reagent) v6i méi phan tng enzyme (goém
chit nén (S), ndi chuan (IS) véi ty 1é mol GLA-S
/ GLA-IS 12 500:1), dung dich dép tit phan ung:
ethylacetat v methanol ti 1¢ 1:1), dung dich ra
(tron 190 ml ethylacetat v6i 10ml methanol). Pha
dong: 80% acetonitrile va 20% nudc v6i 0,2% acid
formic, dung dich dém téch chiét: 20 mmol natri
phosphate, pH 7.1, dung dich dém GLA: citrate-
phosphate cuéi cing1a 0.147 M (pH 4.6).
Dung dich rita va tic ché

120 g/l natri taurocholate, 100 g/L
3-[(3-cholamidopropyl)dimethylammonio]-1-
propanesulfonate (CHAPS), 0.8 mM acarbose,
1.0 M N-Acetylgalactosamine (GALNACc),
Dung dich cocktail phdn iing

Thém 0.45 ml natri taurocholate trong nudc
vao 1 lo GLA ASR, vortex. Thém 14.67ml dung
dich dém GLA va 2.88 ml N-acetylgalactosamin
(GLANAc) 1 M trong nudc vao lo, vortex lai.
Dung dich cu6i cting gom 3.33 mmol GLA-S, 6.67
uM GLA-IS, 3.0 g/I natri taurocholate, 160mmol
GLANACc va 0.142 M natri acetate, pH 4.6.
Phdn ting enzyme

Cho vio méi giéng (tdém 96 giéng) 3,2
mm DBS, bé sung 70 pl dung dich dém tich
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chiét, phu tdim bang miéng dan nilon, lic 875
rpm/37°C/ 1h,ly tdm 2000 rpm/2 min. Cho vao
moi giéng 15 pl dung dich cocktail GLA, cho 10
ul dich chiét xudt vao moi giéng da chita san 15
ul dung dich phan ting (assay cocktail), boc bang
tdm nhom, mix nhe, ly tim 2000 rpm/2min, lic
¢250 rpm/ 37°C/20 h, ly tim 2000 rpm/2 min.
Ddp tit phdn iing

Dép tip phan ting enzyme bang cich thém
vao modi giéng 100 ul EA: MeOH 1:1, mix,
huyén toan bé dung dich c6 trong cdc giéng tu
tdm sang tdm 96 giéng sau. Rita bénh phdm bang
dung dich rta sau d6 do bang méy khai phé.
Do khéi pho

Qud trinh do MS/MS dugc thyc hién trén
mady do phd khoi song song véi khai thiét bi ba ti
cuc Triple Quad LC/MS 6460 (Aligent). Trudc
khi do khéi phd, mau dugc chay sic ky long hiéu
nang siéu cao UPLC. Pha dong gém c6 dung
moi A (H20, 0.1% acid formic) va dung moi
B (50% acetonitrile, 50% methanol, 0,1% acid
formic), 30 pl mau dugc tiém tu dong, tdc do
dong chédy la 200 pl/ phut véi hé théng UPLC
Agilent 1290. Mot cot C18 BEH (50 mm x 2,1
mm) véi cc hat 1,7 pm. Nhiét do cot 1a 40°C.

KET QUA NGHIEN CUU
Hoat d¢ enzyme a- Gal A
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Hoat d6 enzyme o- Gal A

Biéu do 1. Hogt d¢ enzyme a- Gal A ciia bénh
nhdn phi dai co tim
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Chung t6i tién hanh do hoat d6 enzyme
ctia 421 mau ldy tif cac bénh nhén phi dai co tim.
Tl két qua trén hinh 1 cho thiy khoang hoat
do enzyme a - Gal A cia nhém bénh nhén phi
dai co tim tir 0,17 - 9,18 yumol/h/L. Hoat d¢
do dugc chti yéu nam trong khoang tir 0,5 - 3,0
pmol/h/L. Trong s6 421 mau, 4 mau cé hoat
d6 < 0,5 umol/h/L, 226 mau (chiém 54%) c6
hoat d6 enzyme tt 1,0 - 2,0 ymol/h/L. Chi c6 7
mau c6 hoat do enzyme ti 4,0 - 7,0 ypmol/h/L,
va >7,0 chi c6 duy nhat moét mau cé hoat dé bing
9,18 pmol/h/L. Cé t6i 90% s6 mau c6 hoat do
enzyme a - Gal A nho hon 2,93 ymol/h/L. Gid
tri mean * SD cta hoat d¢ enzyme a - Gal A &
nhém bénh nhén nayla 1,84 + 0,93 ymol/h/L.

BAN lUI;A\N

Két qua xdc dinh hoat d6 cia nhém nghién
ctiu c6 sy khac biét so véi mot s6 nghién ctiu trudc
do6 trén thé gisi. Nam 1995, Nakao va cong su da
sang loc bénh Fabry trén 230 bénh nhén nam phi
dai co thdt trdi, hoat d6 enzyme ctia nhém bénh
nhan nay t1 4,5 - 17,6 nmol/h/mL (mean + SD
bing 8,5 * 2,4) [10]. Nam 2002, B. Sachdev va
cong sy cting da sang loc bénh Fabry dya vao hoat
dé enzyme a - Gal A trén 147 bénh nhéan nam phi
dai co tim khéi phat mudn, két qua cho thdy hoat
do enzyme ctia nhom bénh nhén nay tir 2,3 - 25
nmol/h/mL (mean + SD béng 7,4 +2,7)[2]. Céc
két qua nay cao hon nhiéu so véi két qua nghién cttu
ctia chiing t6i. Piéu nay c6 thé do phuong phép xéc
dinh hoat d6 enzyme « - Gal A khic nhau, Nhém
nghién ctiu cta Nakao va B. Sachdev da st dung
phuong phép do huynh quang chuén véi co chat
la  4-methylumbelliferyla-D-galactopyranoside
(Sigma) déxéc dinh hoat d6 enzyme a-Gal A. Theo
nghién ctiu ctia Liao va cong sy nam 2014, phuong
phép xac dinh hoat d6 mot s6 enzyme trong d6 c6
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enzyme o - Gal A bang sickylong két hgp do khai
phd song song (LC - MS/ MS) uu viét va cho két
qua chinh xéc hon phuong phép do huynh quang
[7]. Mot s6 nghién cttu khéc trén thé gidi ciing cho
thdy tinh hiéu qua cta phuong phap sang loc bénh
Fabry bing phucng phép khéi phé [1;4;9;14]. Dé
kiém tra hiéu qua ctia phuong phép sang loc,chting
toi da giai trinh ty 26/421 mau va cho két qua la
1 dot bién 6 exon 1 va S dang dot bién & vi tri cat
ndi intron IVS (intervening sequence) va SUTR
(untranslate region).

Chung t6i chia bénh nhan theo nhém tudi
dé xac dinh sy anh huéng cua dé tudi véi hoat
d¢ ctia enzyme a-Gal A (biéu d6 2).
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Biéu d6 2. Hoat d¢ enzyme a-Gal A theo nhém tudi

Biéu do 2 cho thdy hoat dd enzyme a-Gal A
theo nhém tudi chénh léch khong nhiéu. Diéu
nay cho thdy ring d6 tudi c6 thé khong anh
huéng dén hoat do enzyme. Hoat d enzyme
cao hay thdp tuy thudc vao tinh trang tiing bénh
nhan. D¢ tuditir 20 - 30 tudi cé hoat dd enzyme
thdp c6 théla do s6 lugng mau it, khong du diéu
kién dé khang dinh hoat d6 enzyme nhom tudi

nay suy gidm vi do tudi.

KET LUAN

Phuong phép khéi phS song song la mot
phuong phép kha thi va hiéu qua dé sang loc
bénh Fabry. Tuy nhién, phuong phdp nay cang
c6 han ché 1a khong dua ra két ludn dugc kiéu
gen ctia bénh nhan cang nhu khéng xdc dinh
dugc chinh xdc tinh trang c6 mic bénh hay
khong ctia bénh nhéan. Céan c6 sy hé trg cta cic
phuong phap khac nhu giai trinh ty gen dé c6
thé két luan.

Measuring enzyme a - galactosidase a activity using tandem mass spectrometry to

screening fabry disease in Viet Nam
Abstract

Background: Fabry disease (FD) is an X-chromosomal disorder caused by mutations in the GLA gene
encoding the lysosomal enzyme a-galactosidase A.

Object of the research: 421 patients diagnosed as hypertrophic cardiomyopathy.

Method: One 3.2 mm punch from a dried blood spot sample (DBS) was incubated with substrate and
internal standard in the reaction buffer for 20 h. The resulting product was quantified against internal
standard using MS/MS

Results: The value of enzyme a-galactosidase A activity from 0.17 to 9.18 umol/h/L. The mean + SD was
1.84 +0.93 ymol/h/L. We assesssed the GLA gene sequence by sequencing methood on 26 samples with
a -galactosidase A enzyme activity decreased and found one nucleotide mutation.

Conclusion: The MS/MS method for Fabry disease newborn screening is robust and can be readily use

for other lysosomal disorders such as Pompe, Gaucher, MPS.
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