TAP CHI NGHIEN ClPU Y HOC

KIEU GEN VA KIEU HINH CUA
TANG CHOLESTEROL MAU TIEN PHAT O TRE EM

D6 Thi Thanh Mai va Vii Chi Diing™
Bénh vién Nhi Trung wong

Tang cholesterol tién phét gay ra réi loan chuyén hoa lipoprotein, géy téng cholesterol trong luong phén
tr thdp, do dé tang nguy co gdp bién chirng tim mach sém. Nghién ctru v&i muc tiéu la phat hién doét bién
cac gen gay tang cholesterol tién phat va mé té kiéu hinh 1am sang va héa sinh ctia cac bénh nhi cé tang
cholesterol. Nghién ctru mét loat ca bénh bao gédm mé ta céc dic diém I4m sang, héa sinh, bién ching va
phén tich dét bién cac gen gay tang cholesterol tién phat bang giai trinh tw gen thé hé méi. Cac dac diém
kiéu hinh ctia 10 bénh nhén tir 8 gia dinh khac nhau véi tudi chdn doéan trung binh la 5,9 + 6,2 tudi (nam/nip
la 4/6) bao gém u hat vang (6 bénh nhi), chuwa cé triéu chirmg (4 bénh nhi); néng do cholesterol toan phan
trung binh trong mau la 9,8 + 4,6 mmol/l, néng dé LDL-cholesterol trung binh 7 + 3,1 mmol/l, néng dé HDL-
cholesterol trung binh 1,3 £ 0,2 mmol/l, néng dé triglyceride trung binh 1,7 £ 0,7 mmol/l. Cé 7 bénh nhan cé
dot bién cta gen LDLR va 3 bénh nhén dét bién ctia gen ABCGS5. Tang cholesterol tién phat & tré em c6 triéu

chirng 1dm sang nghéo nan va phat hién dot bién cac gen gay tidng cholesterol tién phét gidp tw van di truyén

va phong bénh.

Tir khoa: tang cholesterol tién phat, gen LDLR, gen ABCGS5.

I. DAT VAN BE

Tang cholesterol mau di truyén don gen
d&c trwng bdi tang ndng dd LDL - cholesterol
(Low Density Lipoprotein Cholesterol) va gay
nguy co bién chirng tim mach s&m. Cho dén
nay cac gen da dwogc xac dinh gay tang LDL-
cholesterol bao gdm gen LDLR, gay giam hap
thu va chuyén hoéa cac hat LDL, din dén giam
thanh thai cac hat LDL, dét bién gen LDLR gay
ra 79% cac trwdng hop tang LDL-cholesterol;
dot bién gen APOB ma hoa cho Apolipoprotein
B giup thu thé LDL gan v&i LDL, chiém 5% cac
trwdng hop; dot bién gen PCSK9 ma hoa cho
proprotein convertase subtilisin/kexin tip 9,
lam suy gidm thu thé LDL, chi chiém < 1% cac
trwdng hop, dot bién gen ABCG5/ABCGS gay
tang hap thu cholesterol cé ngudn gbc thuc vat,
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giam lién két cholesterol v&i acid mat.*3

Dé gbp phan chan doan bénh, sang loc cho
céac thanh vién trong gia dinh va lam co s& cho
tw van di truyén thi phan tich gen phat hién cac
dot bién va nhan xét lién quan gitra kiéu hinh
v&i kiéu gen 1a cé vai trd quan trong. Xuéat phat
tr thue té d6, nghién ciu dwoc tién hanh voi
muc tiéu: phat hién dot bién cac gen gay tang
cholesterol tién phat va mé ta kiéu hinh lam sang
va hda sinh clia cac bénh nhi tang cholesterol.

Il. DOl TUONG VA PHUONG PHAP
1. Béi twong

Déi turong gébm 10 bénh nhi ting cholesterol
da xac dinh duwoc dot bién gy bénh cla cac
gen c6 lién quan, da duoc chan doén va diéu tri
tai khoa Noi tiét — Chuyén héa — Di truyén, Bénh
vién Nhi Trung Wong, tir nam 2019 - 2020.
2. Phwong phap

Nghién ctru mét loat ca bénh bao gébm méd
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td cac dac diém lam sang va hoéa sinh: dinh
lwong cholesterol toan phan, LDL-cholesterol,
HDL-cholesterol, triglyceride & bénh pham
mau. Phan tich dot bién cac gen gay tang lipid
mau tién phat: DNA dwoc chiét tach tr bach
cau mau ngoai vi; 31 gen (84 795 bp) lién quan
dén téng lipid mau di truyén dwoc giai trinh tw
bang hé thdng giai trinh tw gen thé hé moi dé
xac dinh dot bién gay bénh (MiSeq Dx (150 bp
x2 paired-end). Phwong phap st dung la lai véi
cac dau do oligonucleotide probes (GRM v1)
va phan tich bang phan mém tin sinh BI_GRM
v1.1 (Alignment: BWA, Variant calling: GATK).

ll. KET QUA

3. Xtr li sé liéu

St dung phan mém STATA version 15.0.
Cac sb lieu dwoc dién td dwdi dang cac phan
bd vé tan sb hodc cac tham sbé théng ké mé ta
va duwoc thé hién dwdi dang ty 1& phan tram,
hodc tri s6 trung binh + SD va trung vi.
4. Pao dirc nghién ctru

Nghién ctru dwoc tién hanh ddm bao khia
canh dao dire trong nghién ctru y sinh, dwoc sy
ddng y tham gia nghién ctvu ctia b6 me/ngudi
giam hd bénh nhan, ddm bao cac thong tin bi
mat ca nhan.

C6 10 bénh nhan tir 8 gia dinh khac nhau vé&i tudi chan doan trung binh 5,8 + 6,2 tudi; ty 1&é nam/nie
la 4/6; c6 6 bénh nhan biéu hién u hat vang, 4 bénh nhan khéng cé triéu chirng; ndng dé cholesterol
toan phan trung binh 9,8 + 4,6 mmol/l, néng dd LDL-cholesterol trung binh 7 + 3,1 mmol/l, nébng d6
HDL-cholesterol trung binh 1,3 + 0,2 mmol/l, néng dd triglyceride trung binh 1,7 + 0,7 mmol/l; c6 7
bénh nhan cé dot bién trén gen LDLR va 3 bénh nhan dét bién trén gen ABCG5 (bang 1).

Bang 1. Dac diém lam sang

Bénh Tubichin Gidi BMI Uhat Tién st Cholestrol LDL-C HDL-C Triglyceride
nhan doan vang giadinh toan phan (mmol/l) (mmol/l) (mmol/l)
(nam) (mmol/l)
01 1,75 Nam 15,7 Co Co 10,96 8,58 1,62 0,93
02 3,7 N 14,1 Co Khong 16,9 10,9 0,99 1,98
03 15,2 N 18,5 Co Co 8,33 5,69 1,21 2,81
04 8,3 N 14,4 Khong Co 7,57 5,51 1,61 1
05 17,6 N 19,5 Khong Co 5,23 3,88 1,05 -
06 0,9 Nam - Khéng Khong 6,73 - - 2,29
07 1,2 N 14,04 Khéng  Khong 7,55 5,32 1,11 1,2
08 1,1 Nam 15,75 Co Co 6,77 4,32 1,18 0,93
09 1,42 Nam 13,49 Co Khéng 18,89 13,01 1,49 2,02
10 7,5 N 18,2 Co Khong 8,79 6,15 1,16 2,64
bi:ﬁ;’;}?lé 59:62 1M 159124 610 510 98:46 731 1302 1707

(-): khéng c6 di liéu
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Bang 2. Dac diém kiéu gen

Bénh

han Gen cDNA Protein dét bién Di truyén
01 LDLR c.888C>A p.C296X Troi
02 LDLR ¢.2397del p-V800SfsX129 Troi
03 LDLR Mét doan I&n exon 15 p.(?) Troi
04 LDLR Méat doan I&n exon 15 p.(?) Troi
05 LDLR Mét doan I&n exon 15 p.(?) Troi
06 LDLR c.161A>C p.D54A Troi
07 LDLR €.1427C>G p.P476R Troi
08 ABCG5 €.335dup/c.329T>A p.V113GfsX85/p.L110Q Lan
09 ABCG5 €.751C>T/c.315C>G p-Q251X/p.R105= Lan
10 ABCG5 c.446C>A/c.446C>A p.P149Q/p.P149Q Lan
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Hinh 1. U hat vang bénh nhan 09
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ABCG5 NM_022436.2:¢.315C>G

M

ABCG5 NM_022436.2:c.751C>T

Hinh 2. Dot bién gen ABCG5 ctia bénh nhan 09
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IV. BAN LUAN

Triéu chirng Iam sang cda bénh ngheo nan,
c6 toi 4/10 bénh nhan khéng cé triéu chirng,
thadm chi ca bénh 1 c6 u hat vang nhwng khong
dwoc phat hién. Vi vay, nén xét nghiém sang
loc lipid mau cho tré tir 2 tudi khi trong gia dinh
c6é nhiéu nguwdi, nhidu thé hé ting lipid mau
theo khuyén cao cua Vién Han lam Nhi khoa
Hoa Ky.* Tuy nhién chi dwa vao lam sang va
chi sb sinh hoa cé thé bd sét chan doan, vi
c6 bénh nhan khéng da tiéu chuan sinh hoa
nhw cholesterol toan phan > 7,5 mmol/l hodc
LDL- cholesterol > 4,9 mmol/l (& tré >16 tudi)
nhw bénh nhan sé 05, néu em gai khdng dwoc
chan doan, rat cé thé bénh nhan chi phat hién
bénh khi da trwdng thanh va cé bién ching
tim mach. Bénh nhan sb 03,04,05 Ia 3 chi em
géi tuy c6 cuing 1 kiéu gen nhwng mirc d6 téng
cholesterol va LDL- C rat khac nhau. Phai
chang kiéu hinh cGia bénh nhan con phu thuéc
vao yéu td méi tredng (ché do &n udng, luyén
tap...)? Nhw vay, phan tich gen dé phat hién
dot bién cho bénh nhan chi diém va cac thanh
vién trong gia dinh la can thiét, d&c biét trong
trwdng hop bénh nhan tdng mé mau dai dang,
khéng béo phi, khdng c6 cac bénh ly gay tang
lipid mau thi phat khac, gia dinh cé nhiéu thé
hé, nhiéu ngudi tang lipid mau.

Vé kiéu gen, dot bién trén gen LDLR la chu
yéu (7/10 bénh nhan). Tuy nhién méc du dét
bién gen ABCG5 réat hiém gap, trén thé gi¢i mai
chi bao cao 30 bénh nhan trong vong 30 nam,
tai nghién ctru nay chang téi co6 t¢i 3/10 bénh
nhan. Nhw vay, dot bién cla gen ABCG5 la
nguyén nhan phd bién sau dét bién gen LDLR
& 10 bénh nhi ngwoi Viét tang cholesterol tién
phat. D& khang dinh dét bién gen ABCGS5 thuc
sw la mot trong cac nguyén nhan phd bién gay
tang cholesterol di truyén thi can tiép tuc nghién
clru v6i c&@ mau Ion hon. Tubi chdn doan
trung binh clGa cac bénh nhan cé dét bién gen

ABCGS5 ciing nhd hon tudi chan doan clia cac
bénh nhan cé d6t bién gen LDLR. T4t ca cac
bénh nhan nghién ctru cé dét bién ABCG5 déu
c6 biéu hién 1am sang u hat vang va néng do
trung binh cda cholesterol cling cao hon nhém
bénh nhan c6 dot bién LDLR. Liéu dot bién gen
ABCGS5 c6 gay nén kiéu hinh |am sang va hoéa
sinh ndng hon dot bién LDLR hay khéng thi can
nghién cteu v&i c& mau Ién hon.

V. KET LUAN

Tang cholesterol tién phat co triéu ching
lam sang nghéo nan, cé thé c6 u hat vang,
nong dé LDL- cholesterol trung binh & murc rat
cao > 4,9 mmol/l. Dot bién gen LDLR 14 nguyén
nhan phd bién nhat, sau d6 dén dot bién gen
ABCG5. Can mé rong phan tich phan tir dé co
ké hoach diéu tri, dw phong va tw van di truyén
phong bénh.
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Summary

GENOTYPE AND PHENOTYPE OF MONOGENIC
HYPERCHOLESTEROLEMIA IN CHILDRENS

Monogenic hypercholesterolemia is a group of single gene defects with Mendelian transmission
characterized by elevated low-density lipoprotein-cholesterol (LDL-C) levels and very high risk
of premature atherosclerotic disease. Our purpose is to identify mutations in genes related with
monogenic hypercholesterolemia, and to describe clinical and biochemical phenotype of children with
hypercholesterolemia. This is a case series study including mutation analysis using next generation
sequencing, description of clinical symptoms and biochemistry investigations. The clinical phenotype
of 10 patients from 8 unrelated families (age at presentation was 5.9 + 6.2 years old; male/female
was 4/6) included xanthoma (6 cases) and asymptomatics (4 cases). 4/10 cases had family history
with hypercholesterolemia. Serum total cholesterol levels was 9,8 + 4,6 mmo/l, serum LDL- C levels
was 7 £ 3,1 mmol/l, serum HDL-C level was 1,3 £ 0,2 mmol/l, serum triglyceride levels was 1,7 + 0,7
mmol/l. 7 cases had heterozygous mutations in LDLR gene, 3 cases had compound heterozygous
ones in ABCG5 gene. Primary hypercholesterolemia had poor clinical manifestations, and mutation
analysis helps genetic counseling and complication prevention.

Keywords: primary hypercholesterolemia, LDLR, ABCGS5.
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