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TOM TAT

R&i loan chuyén hoa acid béo (Fatty acid oxidation disorders -FAODs) la mot tap hop cac bénh

hiém gdp anh huéng dén viée san xuét nang luong cua ty thé do qua trinh oxy héa cua acid béo (B-
oxidation) bi gidn doan, khién cho co thé nguoi bénh bi thiéu hut ning luong va nhiém doc. Dot bién
xay ra O cac gen khac nhau trong qua trinh chuyén héa acid béo ¢ ty thé c6 thé din dén cac dang rdi
loan chuyén hoéa acid béo khac nhau. Muc ti€u cua nghién clru nay 1a sang loc va xac dinh dot bién
lién quan dén rdi loan chuyén hoa acid béo trén bénh nhan Viét Nam thong qua phuong phap giai
trinh tu toan bo ving ma hoa. Két qua da phat hién mot dot bién gay bénh da biét ¢.199-10T>G dang
ddng hop tir & vung intron 2 cua gen SLC25420. Dot bién trén gen SLC25420 thudng dan dén thiéu
hut enzyme diéu hoa van chuyén acylcarnitine va carnitine (CACTD) — mdt dang hiém gip cua
FAODs. Phan tich “in silico” da du doan su thay d6i tir T sang G gdy ra boi dot bién ¢.199-10T>G ¢6
anh huong dén vi tri cét gin tién mRNA va din téi sy bo qua ving ma héa trong qué trinh cit gin
tién mRNA cia gen SLC25420. Phan tich di truyén trong gia dinh cho thiy b va me ctia bénh nhan
déu mang dot bién ¢.199-10T>G dang di hop tir. Két qua nay khong chi giup cho viée chan doan va
xy dung phuong hudng didu tri cho bénh nhén thém hi¢u qua ma con cung cap thong tin quan trong
phuc vu viéc nghién ctru va tu van di truyén cho nhimg bénh nhan ngudi Viét Nam mac FAODs trong
tuong lai.

Twr khoa: p-oxidation, giai trinh tw toan bg vung ma hoa, in silico, roi loan chuyén hoa acid béo,
SLC25420

GIOI THIEU

Réi loan chuyén héa acid béo (Fatty acid
oxidation disorders - FAODs) la tinh trang bénh
ly hiém gdp & tré moi sinh anh hudng dén viéc
chuyen hoa acid béo trong co thé. Thong thuong
co thé chuyén hoa duong glucose thanh ning
luong, khi luong glucose trong co thé duoc ding
hét, cac acid béo du trit trong co thé s& dugc dung
thay thé (Houten et al., 2015). Co thé nguol mac
16i loan chuyén hoa ac1d béo s€ khong thé chuyén
hoa acid béo thanh nang luong dan dén tinh trang

ha duong huyét va tich tu chit doc trong co thé
kéo theo réi loan chirc ning gan (Rinaldo ef al.,
2002). Cac bién chimg vé ndo dan dén tir vong &
tré méi sinh co thé xay ra ngay sau vai gid va &
ngudi 16n sau hai ngay (Ii ez al., 2018). Rdi loan
chuyén hoa acid béo bao gdm 4 nhém chinh: (1)
r6i loan vén chuyén cua cac acid béo chudi dai
vao ty thé, (2) khiém khuyét oxy hoa noi bao cua
cic acid béo chudi dai anh huong dén cac
enzyme lién két mang, (3) khlem khuyét oxy hoa
ctia cac acid béo chudi ngan va trung binh anh
hudng téi cac enzyme lién két mang ty thé (4) rdi
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loan & chudi truyén dién tir trong qué trinh oxy
hoa & ty thé (Vishwanath, 2016). Triéu ching
dién hinh ctia FAODs c6 thé ké dén: ha duong
huyét, r6i loan co va nhip tim, bénh co xuong va
tiéu co van (Houten ef al., 2015). Tan suit xudt
hién cta bénh nay dao déng tur 1/5.000 dén
1/10.000 & quan thé nguoi Bic Au va Bic My (Ii
etal.,2018). Hau hét cac dang cua FAODs duoc
di truyén tir bd me sang con theo co ché di truyén
13n, do d6 v&i mdi tré méi sinh s& c6 Y4 xac suét
mang % suat mang 1 allen gdy bénh va % xac suat
khong mang bénh (li ef al., 2018).

Cho dén nay, da c6 11 dang r6i loan chinh
dugc phat hién va nghién ctru (Bang 1). Thiéu
hut enzyme diéu hoa van chuyén acylcarnitine va
carnitine (CACTD) va thiéu hut carnitine
palmitoyltransferase loai 2 (carnitine
palmitoyltransferase type 2 deficiency — CPT2D)
la 2 dang hiém gap nhung nghiém trong nhét
trong cac dang rdi loan chuyén hoa acid béo ké
trén (Wilcken, 2010; Yang et al., 2001). Bénh nhi
khéi phat CACTD thuong mang bénh co tim
nang, r6i loan nhip that, ha duong huyét, tang
kali mau va c6 thé dan dén dot tir (Yang et al.,
2001). Triéu chung lam sang khoi phat cua
CACTD thuong trung 1ap voi CPT2D, do do viéc
chan doan di truyén dua vao dot bién trén gen
gdy bénh 1a can thiét dé phan biét hai dang rdi
loan chuyén hoa acid béo nay (Wieser et al.,
2003). Nguyén nhan gay CACTD duoc xéac dinh
1a do dot bién trén gen SLC25420, gen ma hoa
protein CACT c¢6 vai trd van chuyén
acylcarnitine va carnitine vao ra mang ty thé sau
khi qua trinh tong hop lai Acyl-CoA hoan tit. Cac
do6t bién da duoc phat hién trén gen SLC25420
déu dan dén sy tong hop khong hoan chinh cua
protein CACT. Do d6 bénh nhan mic CACTD s&
khong thé chuyén hoa acid béo thanh nang lwong
mot cach hiéu qua dan dén thiéu hut nang lugng,
dong thoi tich tu acylcarnitines khong phéan giai
dugc gy doc cho co thé (Korman et al., 2006).
Déi voi CPT2D, day 1a mot dang FAODs véi céc
triéu chimg nhu khong dung nap van dong dan
dén tiéu co van va nguy co suy than (Longo et al.,
2006). Mot sb triéu chimg ning hon cia CPT2D
c¢6 thé ké dén nhu di dang khudn mit, réi loan
chirc nang than va rdi loan dan truyén than kinh
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c()’thé dan téi tir vong (Longo et al., 2006). Dot
bién trén gen CP72 1a nguyén nhan gy CPT2D
(Wieser et al., 2003).

Nhu da dé cap ¢ trén, FAODs duoc chia
thanh nhiéu dang, mdi dang lai lién quan tdi
nhitng dot bién khac nhau trén nhimg gen khéc
nhau. Véi s lugng dot bién da dang nhu vay,
viée tiép can nghién ctru bang phuong phap giai
trinh ty truyén thong nhu Sanger tré nén kém
hiéu qua. Gan day, nghién ctru cac bénh co sb
luong dot bién 16n thudng ap dung cong nghé
giai trinh ty thé hé méi dé giai trinh tu toan bo hé
gen (WGS) hodc giai trinh tu toan b vung ma
hoa (WES) (Fedurco et al., 2006; Turcatti et al.,
2008). Thay vi giai trinh ty mdt doan don 1é, ki
thuat giai trinh tu gen thé hé mai cho phép giai
trinh tu nhidu doan cing mét lic, tir do diy
nhanh tién do va hiéu qua.

Nghién ctru ctua chung t6i ing dung cong
nghé giai trinh ty gen thé hé méi dé giai trinh ty
toan by vung mé hoa (WES) cua bénh nhén Viét
Nam mac roi loan chuyen hoa acid béo nham tim
ra dot bién lién quan dén FAODs.

VAT LIEU VA PHUONG PHAP
Bénh nhan

Nghién ctru ndy tuan thi cac nguyén tic dao
duc chung dugc néu trong Tuyén bd Helsinki.
Nghién ctru cling dd dugc thong qua boi Hoi
ddng dao durc trong Nghién ctru Y sinh cua Vién
Nghién ctru hé gen théng qua cho phép tién hanh
(quyét dinh s6 18/QD-NCHG) ciing nhu duoc sy
dong ¥ tir gia dinh bénh nhan.

Bénh nhan s6 hiéu ACB1 duoc chan doan
lam sang mic réi loan chuyén héa acid béo tai
Bénh vién Nhi Trung wong. Bénh nhan sinh ngay
06/11/2017 v&i can nang 2,6 kg, 1a con dau long
ctia gia dinh. Sau 1 thang phat trién binh thuong,
bénh nhan bit diu c6 cac triéu ching bao g(“)m
kém dn, quiy khoc roi sau d6 hon mé. Cac xét
nghiém cho thay bénh nhén c6 huyét ap ting cao,
taing amoniac huyét (293,3 Mg/dl), bu nhiém
toan chuyén héa (pH = 7,35, [HCOs] =
mmol/l, BE = -9,9 mmol/l, tang transaminase
(AST/ALT: 323,3/296,4 UI/l). Chi sb sinh hoa
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amino acid ndi bao cho thiy c6 sy gia ting
histidine, asparagine, serine, arginine, glutamate,
citrulline, threonine, alanine, cystathione,
ornithine, cystine, tyrosine va methionine. Cac
xét nghiém chup nao, siu am tim, sinh thiét than
va gan cho két qua binh thuong. Két qua Tric
nghiém Danh gia sy pht trién tam 1y — van dong
cho tré¢ nho (Denver Developmental Screening
Test ) cho thdy bénh nhan co dau hiéu cham phat
trién ning do co chi sb phat trién 13 65% (< 69%).

Sau 7 ngay theo ddi va diéu tri tai bénh vién, bénh
nhan di qua khoi dot khoi phat dau tién va duoc
Xudt vién. Bénh nhan khoi phat bénh lan 2 vao
thang tudi thir 2 va ciing thuy€n giam sau 10 ngay
theo ddi va diéu tri va duoc xuét vién. Tuy nhién
bénh nhan da dot tr tai nha vao thang tudi thir 3.

Pang chu y, phan tich dit li¢u acylcarnitine cta
bénh nhan cho thiy giam luong carnitine tu do
(CO0), acetylcarnitine (C2), propionylcarnitine
(C3) va piglylcarnitine (C5:1); tang luwong
methylglutarylcarnitine (C6DO),
octanoylcarnitine (C8) va decadienoylcarnitine
(C10:2). Tir cac bat thuong trong xét nghiém hoa
sinh, dac biét 1a xét nghiém acylcarnitine, cac bac
sT chan doan bénh nhin ACB1 méc réi loan
chuyén hoéa acid béo.

Tach chiét DNA

Miu méau cta bénh nhan ACBlva bd me
dugc cung cap boi Khoa Noi tiét — Chuyén hoa —
Di truyén, Bénh vién Nhi Trung vong. DNA tong
s& duoc tach chiét tir mau mau toan phan sir dung
kit QIAamp DNA Blood Mini Kit — QIAGEN
(Purc). DNA téng sb sau khi tach duoc luu trit &
nhiét do -20°C trude khi thuc hién cac budce
nghién ciru tiép theo.

Giai trinh ty toan bo viing ma hoa

Thu vién DNA st dung trong qua trinh giai
trinh tu toan b vung ma héa (WES) duoc xay
dung tir DNA tong s6 ciia bénh nhan ACBI1 theo
quy trinh cua kit SureSelect Target Enrichment
(Aligent). Qua trinh gidi trinh tu toan by vung ma
hoéa cua bénh nhan ACB1 dugc thuc hién trén
may [lumina Nextseq500 cua hang ILLUMINA
(Hoa K¥) theo huéng dan ciia nha san xuit.

Phin tich dir liéu doc trinh ty va lgc cac dot
bien trén cac gen da biét lién quan den roi loan
chuyén héa acid béo

Sau khi giai trinh tu trén may Illumina, chat
lugng doc dugc kiém tra bang phan mém FastQC.
Sau do dir liéu s& dugc giong hang trén hé gen
tham chiéu hgl9 bang phan mém Burrows-
Wheeler Alignment Tool (Li, Durbin, 2009). Cac
bién thé dugc xac dinh bang cong cu Genome
Analysis Toolkit (GATK) va dugc chi giai chirc
nang bang phan mém SnpEff (Cingolani et al.,
2012; McKenna et al., 2010).

Dua trén danh sach céac gen lién quan t6i réi
loan chuyén hoa acid béo (Bang 1), ching t61 tién
hanh sang loc lay cac dot bién theo cac budc sau:
(1) Sang loc cac bién thé trén gen da dugc cong
bo 1a gdy bénh;

(ii) Sang loc cac bién thé c6 tan xuét allen <0,01
(iii) Sang loc cac dot bién c6 kha ning gay bénh
theo mét trong nhitng ti€u chi sau:

+ Céc dot bién ¢6 anh huong 16n nhw dot bién
thém bat trén ving ma héa protein, dt bién dich
khung (frameshift variant) va dot bién lam thay
d6i vi tri cit gan tién mRNA (splice site variant).

+ Cac dot bién sai nghia c6 tiém nang gy bénh:
danh gia dya trén cac phan mém SIFT va
Polyphen-2.

+ Clinvar: dua trén co s¢ dit liéu Clinvar, lya
chon d6t bién dugc danh gia 1a “Gay bénh”.

Phén tich cac ddt bién thudc viing gen khong
ma hoa

Céc dot bién nam trén ving khong ma hoa
(intron) ¢6 kha nang anh huong t6i vi tri cét gin
tién mRNA. Dot bién di sang loc néu thudc ving
intron s& dugc danh gia bang cong cu Human
Splicing Finder (Desmet ef al., 2009) cung cac
phan mém/cong cu HSF Matrlces MaxEnt (Yeo,
Burge, 2004), ASSP (Wang, Marin, 2006),
NetGene2 (Hebsgaard, 1996) va Spliceman
(Lim, Fairbrother, 2012). Bay déu la nhitng phan
mém/cong cu ding cho muc dich du doan tac
dong cua dot bién tGi su cét gén tién mRNA va
nhan dién mo tip cit gin trén trinh ty DNA cua
loai nguoi.
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Bang 1. Cac gen da cong b gay ra hoi chirng rdi loan chuyén héa acid béo trong phan tich dir liéu WES.

Gen Kiéu hinh lién quan Gen Kiéu hinh lién quan
ACADS Thiéu hut enzyme dehydro hoa HMGCL Thiéu hut 3-hydroxy-3-methylglutaryl-
Isobutyryl-CoA CoAlyase
Thiéu hut enzyme dehydro héa Thiéu hut 3-hydroxy-3-methylglutaryl-
ACAD9 Acyl-CoA HMGCS2 CoA synthase 2
; Hoi chirng thiéu hut 17-beta-
ACADL Th'e:l.J hE'J.t enzyme dehydro hoa HSD17B10 hydroxysteroid dehydrogenase X va
chudi dai acyl-CoA N ir iR gm 4
cham phat trién tam than
ACADM Thié-:g hut enzyme dehydro hoa LPINT Térjg sinh moglobin niéu, cap tinh, tai
chudi trung binh acyl-CoA phat
ACADS Thiéu hut enzyme dehydro héa  ppppi Khang insulin, loan duéng m&
chudi ngan acyl-CoA
ACADSB ~ Thieuhutenzyme dehydrohoa2- o coops  Thiéy hut camitine khéi phat
methylbutyryl-CoA
ACADVL Thié-:g hAut enzyme dehydro hoa SLC25A20 Thiéu hut carnitine-acylcarnitine
chudi rat dai acyl-CoA translocase
ALDH5A1 Thiég hut enzyme dehydro hoa TAZ 3-Methylg|utaconic aciduria, (Hoi
succinic semialdehyde chirng Barth)
CPTIA Thiég hut enzyme carnitine MCAD Thiéu hut enzyme dehydro héa chudi
palmitoyltransferase trung binh acil-CoA
CcPT2 Thiég hut enzyme carnitine LCHAD Ttliéu hut enzyme dehydro héa chudi
palmitoyltransferase I dai 3-hydroxyacyl-CoA
Thiéu hut enzyme Mitochondrial Thiéu hut Carnitine
ECHST short-chain enoyl-CoA hydratase 1 CPT2 Palmitoyltransferase Il
Thiéu hut glutaric aciduria, s X e
ETFA multiple acyl-CoA dehydrogenase SCAD Thiéu huyt chubi ngan acyl-CoA
ETFB Thié.u hut glutaric aciduria, DECR1 Thiéu hut 2,4-dienoyl-coenzyme A
multiple acyl-CoA dehydrogenase reductase
ETFDH Thiéu hyt glutaric aciduria, MLYCD Thiéu hut malonyl-CoA decarboxylase
multiple acyl-CoA dehydrogenase
GLUD1 Tang kali mau, tang insulin mau, 1 5y Thiéu hut enzyme NAD Kinase 2
ha dwong huyéet
HADH Thieu hut enzyme dehydro hoa 3- ) o544 Thiéu hut riboflavin
hydroxyacyl-CoA
Thiéu hut protein tam chrc, thiéu )
HADHA hut enzyme dehydro héa chubi dai SLC52A2 Thiéu hut riboflavin
3-hydroxyacyl-CoA
HADHB Thiéu hut protein tam chirc SLC52A3 Thiéu hut riboflavin
Kiém chirng d¢t bién phat hi¢n dwoc SLC25420, cip mdi SLC25420-2F: 5°-
bé khuéch dai doan gen co chira dot bicn AGAAGAGGTGAAGGAAGCCAC -3 va
c.199-10T>G trén vung intron 2 cua gen SLC25420-2R: 5’-
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CAAGTGCTCCTGACCTGTAAGT -3 duogc
thiét ké bang cong cu Primer-BLAST
(https://www.ncbi.nlm.nih.gov/tools/primer-
blast/). Poan san phdm c6 do dai 265bp duoc
khuéch dai 1én véi chu trinh: 5 phut & 95°C; bién
tinh & 95°C trong 45 gidy, bat cip mdi ¢ 60°C
trong 45 gidy, kéo dai ¢ 72°C trong 45 gidy trong
35 chu ky nhiét lap lai; va kéo dai 8 phut ¢ 72°C.
San phém khuéch dai sau d6 duoc giai trinh tu
bang k§y thuat Sanger trén may ABI 3500 st dung
bo kitBigDye® Terminator (BDT) vl.1
SequencingStandards (ThermoFisher). Dt li¢u
dau ra cia qué trinh giai trinh ty Sanger duoc
phan tich bang phan mém MEGA X.

KET QUA - BAN LUAN

Theo tiéu chi sang loc dot bién nhu trinh bay
o phan phuong phap, ¢c6 3 bién thé théa man
diéu kién nay gébm bién thé c.199- 10T>G
(rs541208710) trén gen SLC25A420 véi tan suét
trén 1000 hé gen 1a 0,0002, bién thé
c.497+101G>A  (rs149896468) trén gen
SLC2245 v6i tan suat 0,0022 va ¢.282-46G>A
(rs17848446) trén gen CPTIA voi tan suét
0,008. Ca 3 gen nay déu nim trong nhom céc
gen diéu hoa va vén chuyén carnitine
(Vishwanath, 2016). Cac nghién ciru trudc day
cho thdy 3 gen nay déu di truyén theo co ché di

truyén lan (Iacobazzi et al., 2004; Korman et al.,

2006; Yan et al., 2017). Nhu vay néu biéu hién
bénh, bénh nhan phai mang kiéu gen dong hop.
Tuy nhién theo két qua WES trong 3 gen ké trén,
chi ¢6 gen SLC25A20 c6 kiéu gen dong hop. Dot
bién nay dugc danh gia 1a “Gay bénh” trén co
s6 dit liéu ClinVar (https://preview.ncbi.
nlm.nih.gov/ clinvar/variation/12137). Cu thé,
nhirng nghién ctru da duge cong bd déu danh gia
do6t bién nay co lién quan quan dén ving intron
bao thd véi vai tro quan trong trong qua trinh
cit gin tién mRNA (Ogawa et al., 2000;
Fukushima et al., 2013; Vatanavicharn et al.,
2015). Trong modt nghién ciru khac, két qua
phién ma ngugc va khuéch dai mRNA tach tir té
bao co van cia bénh nhan mang dot bién tao
thanh 3 bang khac nhau trén gel dién di cho thiy
¢ sy bé qua ving ma hoa trong qué trinh cét
gan tién mRNA (Hsu et al., 2001).

Dot bién ¢.199-10T>G lam bién d6i mot
nucleotide tir thymine (T) thanh guanine (G) ¢ vi
tri 199-10 cta vung khong ma hoa tht 2 (intron
2) trén tong s 8 ving khong ma hoa (intron) cua
gen SLC25420, gen ma hoa protein CACT, nam
0 vi tri 21.31 trén canh tay ngan cua nhiém sic
thé s6 3 (Hinh 1A va 1B). bt bién ¢.199-10T>G
da dugc cong bd trén co so dit liéu dbSNP142
voi sb hiéu rs541208710 (Fukushima et al.,
2013; Yan et al., 2017). Tuy nhiing viung intron
khong truc tiép ma hoa protein, nhitng dot bién
trén nhitng viing nay van co thé anh huong t6i su
tao thanh protein néu nhu ching anh hudng t6i
vi tri cit gén tién mRNA (Benhabiles et al., 2016;
Burset, 2000; Burset et al., 2001). Do d6, nhom
nghién ctru dit ra gia thuyét rang dot bién c.199-
10T>G 1a mot dot bién lién quan dén cac vi tri
cit (Hinh 1C). Dé kiém chtng gia thuyét do, dot
bién trén duoc phan tich bang cong cu Human
Splicing Finder bao gdm 2 thuét toan la HSF
matrices va MaxEnt (Bang 2). Str dung thut toan
MaxEnt, sy thay d6i tir T sang G duoc dy doan
1a s& 1am gian doan vi tri cit gin & mo tip vi tri
nhan 3’ ct “gettetgtgattecttgeagGGC” do ¢6 chi
s6 WT =9,97 >3 va c6 % bién dj = -61,28%< -
30%. Phan tich theo thuat toan HSF matrices cho
thiy dot bién c.199-10T>G tao thanh trinh tu
nhan 3’ AG méi tai vi tri dot bién dung nhu gia
thuyét ctia nhém nghién ctru do c6 chi s6 WT =
45,7 < 65 va % bién di = 63,35% > 10 % (Béng
2). Néu qua trinh phan cit doan intron xay ra &
vi tri AG mdi nay, 9 nucleotide cua doan intron
c6 kha nang ¢ lai chudi mRNA trudng thanh sau
qué trinh cit gin va c6 thé anh huong dén qua
trinh dich ma tao thanh chudi protein (Bang 2).
Khi phan tich bang 2 cong cu ASSP va NetGene2,
chi s6 d6t bién trong ca 2 phép phan tich déu nho
hon chi s6 WT. Nhu vay co thé du doan réng dot
bién 1am gian doan vi tri cat gin tai mo tip cat
gan “AG” cil tuong dong Vol két luan tir két qua
ctia thuat toan MaxEnt. Két qua phan tich bang

cong cu Spliceman ciing chi ra rang dot bién
¢.199-10T>G c6 77% kha nang lam glan doan vi
tri cit gan tién mRNA cii va tao ra vi tri cit méi
(Bang 2). Nhu vy c6 mét sy twong dong nhit
dinh giita két qua phan tich tir cac cong cu trén.
Khéng chi vy, nghién ciu trude day con du
doan rang su thay dbi vi tri cit tir dot bién nay
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con c6 thé gy ra sy bo qua ving ma héa 3 (exon  chuyén acylcarnitine va carnitine (CACTD) &
3) hodc ca 2 ving mi hoa 3 va 4 (exon 3 va 4)  bénh nhan ACBI1. Két qua kiém ching bang giai
(Fukushima et al., 2013; Hsu ef al., 2001). Nhu trinh tg Sanger cho théy bénh nhan ACB1 duoc
vay dot bién ¢.199-10T>G dang dong hop tirtrén  di truyén dot bién ¢.199-10T>G tir b va me do
gen SLC25A420 giy ra tinh trang rdi loan chuyén b va me ciia bénh nhan déu mang dot bién
hoéa acid béo dang thiéu hut enzyme diéuhoavan ¢.199-10T>G dang di hgp ta (Hinh 1D).
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SLC25A20
B Intron 2/8
SLC25420 c.199-10T>G 1kb
42.96 kb Forward strand =%
C Exon2 Intron 2 Exon 3 Intron 3 Exon 4
SLC25A20-WT 5'...AGAGAGgttggt...tgtgattccttgcagGGC...TGCTCAGgtga...caatgcagiCTATCCC...3’
SLC25A20-M 5’l...AGAGAGgttggt...tgtgagtccttgcaglGGC...TGCTCAGgtga...caatgcagCTATCCC...3"
Vi tri nhan AG méi
D
CTGTGAITCCTTG CTGTGAITCTTG CTGTGAGTCCTTG
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Bé Me Bénh nhan ACB1
¢.199-10T>G (Di hop ti¥) ¢.199-10T>G (Di hop ti¥) ¢.199-10T>G (Déng hop tir)

Hinh 1. Két qua xac dinh dét bién trén gen SCL25A20. (A) Gen SCL25A20 nam & vi tri 21.31 trén canh tay ngén
cta nhiém sac thé sb 3. (B) So' dd viing ma hda (exon) va viing khéng ma héa (intron) cia gen SCL25A20 va
vi tri clia dot bién ¢.199-10T>G trén intron 2 cla gen SCL25A20. (C) Két qua gidng hang gitra doan trinh tw
mang d6t bién ¢.199-10T>G (SCL25A20-M) véi doan trinh tw binh thuwéng (SCL25A20-WT) clia gen SCL25A20.
Trinh tw cac vung ma hda (exon) dwoc in hoa va dong khung, trinh tw cac vung khéng méa héa dwoc in thwong.
Cac vi tri nhan 3’ (3’acceptor site) AG va vi tri cho 5’ (5’ donor site) binh thwérng dwoc bsi den. Dot bién c.199-
10T>G bién ddi T thanh G, tao ra doan AG m&i dwoc ky hiéu v&i mau dé va gach chan & vi tri 10 nucleaotide
trwédc doan exon 3. (D) Hinh anh giai trinh tw doan gen xac dinh dwoc dot bién diém ¢.199-10T>G thudc intron
2 trén mau bénh nhan ACB1 & dang dbng hop ttr, mau bé me bénh nhan & dang di hop to.
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Bang 2. Két qua dy doan anh hwéng clia dot bién ¢.199-10T>G trén gen SLC25A20 dén vj tri cat gan tién
mRNA bang cac thuat toan/phan mem HSF Matrices, MaxEnt, ASSP, NetGene2, Spliceman.

Thuat Vi tri Vi tri M6 tip Vi tri cat wild Dot Khac biét % bién di
toan/ trén_ trén méi Type bien & do dai
Phan chuoéi cDNA ving ma
mem héa khi cat
& vi tri m&i
HSF 80 (-21) tgcttctgtg  tgcttctgtgagT 45,7 74,65 (+9) Vi tri méi
Matrices attc C +63.35
89 (-12) gattccttg  gagtccttgcag 91,05 87,97 0 (-3,38)
cagGG GG
MaxEnt 81 (-20) gcttetgtg  gcttetgtgagte 9,97 3,86 - (-61,28)
attccttgc ~ cttgcagGGC
agGGC
ASSP 101 (-40) ttccttgca  gtccttgcagG 8,41 6,322 - -
gGGCAT GCATCACG
CACGG G
NetGene2 100 (-39) ttccttgca  gtccttgcagG 1 0,97 - -
gGGCAT GCATCACG
CACGG G
Spliceman D6t bién diém ttectt gtectt Ranking L1 = 77%

tgtga(t/g)tcctt

Chu thich: D liéu dau vao Ia trinh tw DNA bao gdm viing ma héa th 3 (exon3) cuing 100 nucleotide trudc va
sau exon3 cla gen SLC25A20. Vi tri trén chuoi va vi chi trén cDNA dwoc tinh twong doi theo s6 lwgng nucleotide

& trinh tw DNA dau vao.

ROi loan chuyén hoéa acid béo dang CACTD
gdy ra boi cac dot bién trén gen SLC2520 can
duoc chan doan sém nhét c6 thé vi bénh nhan c6
thé tir vong trong thoi ky so sinh. Bén canh do,
cac xét nghiém vé& enzyme CACT c6 thé chua
dugc phd bién rong rii trong khi viéc dua ra phac
d6 diéu tri can dugc thyuc hién ngay sau khi chan
doan. Ngoai ra sy khac bi¢t gitta hai dang
CACTD va CPT2D cua hoi ching rdi loan
chuyén hoa acid béo chi ¢6 thé duoc phat hién
nh¢ biéu hién vé di truyén do c¢6 triéu chimg 1am
sang gidng nhau. Viéc chan doan dya vao dot
bién trén gen SLC2520 ciing giup phan biét
CACTD véi cac bénh khac co tri€u chung 1am
sang gidng CACTD nhung khong gay ra boi dot
bién trén gen nay. Chinh vi vay chan doan bang
viéc sang loc dot bién trén gen giy bénh bang cac

k¥ thuat sinh hoc phén tir tién tién cang tré nén
quan trong va cép thiét. Két qua xac dinh duoc
dot bién ¢.199-10T>G trén gen SLC2520 & bénh
nhan ngudi Viét Nam cta chung t6i gop mot
phan xac nhan anh hudng gy bénh cua dot bién
nay ciing nhu cung cép thong tin quan trong hd
trg viéc chan doan va diéu tri bénh rdi loan
chuyén héa acid béo.

KET LUAN

Béng cong nghé giai trinh ty gen thé hé méi
va kiém chimg bang giai trinh ty Sanger trén toan
bd vung gen phién ma chiing t6i da sang loc duoc
dot bién ¢.199-10T>G trén gen SLC25420 &
bénh nhan gay rdi loan chuyén hoa acid béo dang
CACTD. Py c6 thé coi 1a mot trong nhiing
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nghién ctru chuyén sau dau tién & Viét Nam vé
bénh réi loan chuyén héa acid béo dang CACTD
ung dung cdng nghé gidi trinh ty toan bd vung
mi héa (WES). Két qua nghién ctru s& 1a mot
dong gép quan trong trong viéc chan doan va tu
van di truyén cling nhu diéu tri bénh r6i loan
chuyén héa acid béo & bénh nhan nguoi Viét
Nam.

Loi cam on: Cong trinh nay dwoc Vién Han lam
Khoa hoc va Cong nghé Viét Nam tai tro kinh phi
v6i ma s6: KHCBSS.02/18-20. Chiing t6i xin giri
loi cam on toi bénh nhan ACBI va gia dinh tham
gia trong nghién cuu nay.
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IDENTIFICATION OF ¢.199-10T>G MUTATION IN SLC25420 GENE RELATED
TO FATTY ACID OXIDATION DISORDERS ON A VIETNAMESE PATIENT

Nguyén Huy Hoang"?, Duwong Chi Thanh', Vii Chi Diing®

Insitute of Genome Research, Vietnam Academy of Science and Technology
’Graduate University of Science and Technology, Vietnam Academy of Science and Technology

Vietnam National Children’s Hospital

SUMMARY

Fatty acid oxidation disorders (FAODS) consist of rare diseases which affect the energy

production of the mitochrondria by disrupting the P-oxidation of fatty acid, resulting in energy
deficiency and toxic acumulation in the patient’s body. Typical clinical symtoms of FAODS include
rhabdomyolysis, myoglobinuria, cardiomyopathy, hypoketotic hypoglycemia and liver dysfunction
on the newborns and could lead to mortality in most of the cases. Mutations occur in different genes
in the enzymatic pathway of the mitochrondria may cause diffirent types of FAODS.The objective of
this study was to screen and identify genetic mutations associated with fatty acid oxidation disorders
in Vietnamese patients through whole exome sequencing analysis. The result revealed a reported
homozygous ¢.199-10T>G mutation in the position of 10 nucleotides before the exon 3 of the
SLC25A420 gene. The SLC25A420 gene encodes the carnitine acylcarnitine translocase (CACT), which
plays an important role in transporting acylcarnitine and carnitine in the mitochondria. Genetic
mutations in this gene often lead to carnitine-acylcarnitine translocase deficiency (CACTD) - a rare
form of FAODs. By in silico analysis, the ¢.199-10T>G mutation was predicted as a splite site
mutation that could lead to exon skipping during the creation of mature mRNA. Genetic analysis of
the patient’s family showed that both parents had the mutation ¢.199-10T>G in heterozygous form.
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This result suggests that every mutant allele in the patient is inherited from parents. Our finding not
only improved our understanding of the ¢.199-10T>G mutation in SLC25420 gene of our patient but
also provides important information for future research, diagnosis and genetic counseling of FAOS
in Vietnamese patients.

Keywords: S-oxidation, FAOD:s, in silico, SLC25420, whole exome sequencing



