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KHAO SAT BAT THUONG PHAN TU

TRONG BENH LY THIEU SAN THUQNG THAN BAM SINH
Lé Gia Hoang Linh!, Lam Vin Hoang?, D6 Diic Minh!
TOM TAT

Muc tiéu: Thiéu sin thuwgng thin bam sinh (AHC: adrenal hypoplasia congenita) la mgt bénh ly di truyén
theo nhiém sic thé'X dic trumg béi tinh trang suy thieong thin nguyén phét va suy sinh duc thir phdt gip & nam
gi6i. Viéc chin dodn chinh xdc bénh lyj nay trén lam sang con nhiéu thich thirc va thiwong cin cd bang chimg vé
bat thieong di truyén.

béi tuong va phuwong phép: Nghién civu thuc nghém, tiéh hanh xdy dwng quy trinh gidi trinh tw gen
NROB1. Hai b¢nh nhan nghi ngo AHC duwgc khdo sdt bt thuong gen NROB1 bing phiwong phdp gidi trinh tye
Sanger.

Két qud: Chiing toi phat hién 2 kiéu djt bién ban hop tir gdy bénh 6 2 bénh nhin dwoc chan doin AHC trén
lam sang bao gom c.1292delG (p. Cys431llefs*5) va ¢.622C>T (p. Q208X) trén gen NROBI1. Cad 2 djt bién nay
déu da diweoc bdo cdo la nguyén nhan gay bénh AHC.

Két lugn: Chiing ti di xdy dwng thanh cong quy trinh khdo sdt bit thuong gen NROBI gitip chin dodn
chinh xdc bénh ly AHC.

Tir khéa: thiéu sin thuong thin bdm sinh di truyén theo nhiém sic thé’ X (X-linked adrenal hypoplasia
congenita), gen NROB1, gidi trinh tw Sanger

ABSTRACT
MOLECULAR DIAGNOSIS OF ADRENAL HYPERPLASIA CONGENITA
Le Gia Hoang Linh, Lam Van Hoang, Do Duc Minh
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Objectives: X-linked adrenal hypoplasia congenita (AHC) is a rare hereditary disease characterized by
primary adrenal insuffiency and hypogonadotropic hypogonadism in male patients. The accurate diagnosis of
AHC is still a challenge in clinical practice and usually requires molecular evidences.

Methods: This is an experimental study in which sequencing protocol of NROB1 gene was established.
NROB1 gene sequencing was performed in two patients suspected with AHC.

Results: Two hemizygous mutations were found in NROB1 gene of the two probands including c.1292delG (p.
Cys4311lefs*5) and c.622C>T (p. Q208X). These two mutations were previously reported to be associated with AHC.

Conclusion: NROB1 sequencing protocol was successfully developed and this allows the molecular diagnosis
of AHC.

Keywords: X-linked adrenal hypoplasia congenita, NROBI gene, Sanger sequencing
PDAT VAN PE duong sinh tong hop cac hormon steroid hoac
do cac bénh ly tai tuyén thwong than®. Biéu hién
lam sang cta suy thuong than bam sinh thuong
xudt hién rat som trong giai doan chu sinh va
can duoc diéu tri thay thé véi glucocorticoid va

Suy vo thuong than nguyén phat bam sinh,
dac trung boi tinh trang giam thiéu san xuat cac
hormon vo6 thugng than nhw aldosteron, cortisol
va testosteron, c6 thé€ do cac bat thuong con
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tham chi mineralocorticoid®. Chan doan nguyén
nhan cta suy thwong than bam sinh thuong kho
khan nhung ¢ vai tro hét stc quan trong giap
tién lwgng bénh va tu van di truyén phu hop®.

Trong s6 cac nguyén nhan gay suy thuong
than nguyén phat, thiéu san thuwong than bam
sinh lién quan dén nhiém sic thé X (AHC:
adrenal hypoplasia congenita; OMIM: 300200) la
mot bénh ly di truyén hiém gap dac trung boi
tinh trang thiéu hut hinh thanh cac t€' bao cta vo
thuong than®, chiém khoang 0,97% cac nguyén
nhan suy thwong than nguyén phat o cac trueong
hop dwoc chan doan truede 18 tudi®. Biéu hién
lam sang cha dao cta bénh ly nay 1a suy vo
thuong than® va suy sinh duc thtt phat vao giai
doan day thi chi gdp ¢ nam gidi. Bénh do dot
bién gen NROBI (Nuclear Receptor subfamily 0,
group B, member 1); hay con co tén goi khac la
gen DAX-1 (Dosage-sensitive sex reversal), gen
nay ma hoa cho protein DAX-1, mét protein thu
thé trong nhan t€ bao, ¢ nhiéu trong cac t€ bao &
vung ha d06i, tuyén yén, tuyén sinh duc va tuyén
thuong than®”. Biéu hién 1am sang ctia bénh rat
da dang tuy thudc vao loai dot bién, tudi xuat
hién va mtc d0 suy cua tuyén thuong than,
ngay ca anh em trong gia dinh mang dot bién
giong nhau ciing c6 thé cd biéu hién lam sang
khac nhau®19. Hau hét cac dot bién gay bénh
mat doan 16n trén gen NROB1 dan dén cac di tat
bam sinh di kem voéi biéu hién suy thuong than,
trong khi d6, cac dot bién sai nghia hodc mat
doan nho biéu hién 1am sang chi rd rét ¢ giai
doan truwéng thanh do van con moét phan nho
chtic nang sinh tong hop hormon & tuyén
thuong than®

Vi la mot bénh ly hiém gap, viéc chan doan
AHC trén lam sang con gdp nhiéu kho khan do
cac biéu hién 1am sang dé nham 14n véi cac bénh
ly khac nhu tang san thuong than bam sinh néu
bénh nhan dugc phat hién trong giai doan so
sinh hodc nhii nhi hay suy tuyén yén toan bo
néu bénh nhan duoc chidn doan vao giai doan
day thi hodc trudng thanh. Do d6, thong qua
nghién ctu nay, chung tdi tién hanh xay dung
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quy trinh khao sat gen NROBI nham phuc vu
chan doan xac dinh bénh ly AHC néu c6 nghi
ngo trén lam sang.
POITUONG-PHUONG PHAPNGHIEN CUU
Dai tugng nghién ctru

Chung t6i tién hanh giai trinh tuw DNA dé
phat hién dot bién gen NROBI cho 2 bénh nhan
nam trueong thanh (24 tudi va 27 tudi) nghi ngo
mac AHC véi biéu hién 1am sang déc trung bao
gom suy thugng than nguyén phat (ACTH tang
cao di kem vdi nong do cortisol mau rat thap,
aldosteron trong giéi han binh thuong) va cé
biéu hién suy sinh duc th phat (LH, FSH va
testosterone déu giam thdp) di kem véi cac chie
ndng con lai ctia tuyén yén duoc bao ton.
Phuwong phap nghién ctru
Thiét ké'nghién citu

Nghién cttu thue nghiém nham muc tiéu xay
dung quy trinh giai trinh tw gen NROB1 va bao
cdo cac treong hop lam sang benh ly AHC.
Phuong phap thuc hién
Tich chiét DNA bg gene

Bénh nhan duoc thu thap 1dy 2 ml mau tinh
mach, cho vao dng chdng dong c6 EDTA, lac
déu nhe nhang. Genomic DNA ctia cac t€ bao
bach cau trong mau toan phan dwoc tach chiét
trong vong 24 gid bang bo kit GeneJetTM whole
blood genomic DNA purification (Thermo
Scientific, My) theo huéng dan st dung ctia nha
san xuat.
Phan 1tng PCR khuéch dai va gidi trinh tw gen muc tiéu
Bang 1: B§ moi ding dé’khuéch dai cic exon ma héa
va vung intron ldn cin cua gen NROB1

. Kich thwéc
Tén moi Sequencing (5— 3’) khuéech dai
(bp)
NROB1-1F1| TGAGAGGAAGGAGGAAAGTG 715
NROB1-1R2| CTAGTGAGCAAGCTGTAGAG
NROB1-1F3| CTGCTGCTTTTGCGGTAAAG 738
NROB1-1R3| ACTTCCACAGTCTCGAACTG
NROB1-1F2| TGCGCTTCGTCAAGTACTTG
NROB1-1R1| ACTCTGCTGAGTTAGTCACG 520
NROB1-2F | TCTTGGACACGTTGCTTCTG 6
NROB1-2R | GTACAGAGCTATGCTACCTG 4
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Cép mo6i duoc thiét ké va tong hop (IDT,
My) dwa trén trinh tu DNA cta gen NROBI
mang ma s0 NG_009814.1trong kho d liéu ctaa
NCBI (Bang 1).

Tién hanh phan ting PCR: Mdi tube PCR c6
thé tich 15ul chira cac thanh phan: 1,5ul PCR
buffer 10X; 1,5ul ANTP 2,5mM; 0,75ul cho méi
cap moi xudi va nguoc (10nM/ul) bén trong va
bén ngoai, 0,1ul TaKaRa Taq TM HotStart
Polymerase (Takara, Nhat Ban), 2ul genomic
DNA (20-50ng/ul) va 8,4ul nuwde cat 2 lan khi
ion. Cac phan tng ludn kem theo mot chitng am
khoéng chita DNA dé kiém soét ngoai nhiém.

Chu trinh luan nhiét cho PCR duoc thuce hién
trén may Mastercycler@Pro S (Eppendorf, Dttc).

Chu ky nhiét: khoi dau tai 98°C trong 3 phut,
tiép theo vdi 40 chu ky 1dp lai cac bude 98°C: 20
giay, 58°C: 20 giay, 72°C: 60 giay; ké ti€p voi
budc 72°C: 2 phut. Trir san phdm PCR tai 16°C.
Ky thuat giai trinh tu

San pham PCR sau dé dugc tinh sach bang
Exosap-IT glycerol solution (Affymetrix, My)
theo hudéng dan st dung ctia nha san xuat va
duoc thuc hién phan tng cycle sequencing véi
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BigDye® Terminator v3.1 Cycle Sequencing kit
(Applied Biosystems, My) cap moi duoc thiét ké
trong Bing 2. San pham sau d6 duoc két tua
béng ethanol, hoa tan trong Hi-Di formanide,
bién tinh & 95°C truwde khi lam lanh dot ngot.
Trinh tg DNA duoc doc bang may ABI 3500
Genetic Analyzer, véi POP-7 polymer va
capillary 50 cm (Applied Biosystems, My). Két
qua giai trinh ty DNA duoc phan tich bang phan
meém CLC Main Workbench.

Bang 2: Bg moi dimg dé'gidi trinh tw cic exon va
viing intron ldn cin cua gen NROB1

Tén moi Sequencing (5— 3’)
NROB1-1R2 CTAGTGAGCAAGCTGTAGAG
NROB1-1F3 CTGCTGCTTTTGCGGTAAAG
NROB1-1R3 ACTTCCACAGTCTCGAACTG
NROB1-1R1 ACTCTGCTGAGTTAGTCACG
NROB1-2F TCTTGGACACGTTGCTTCTG

KET QUA

Pic diém 1am sang va cin 1am sang cua bénh
nhan tham gia nghién ctru

Céc thong tin lam sang va can lam sang cua 2
bénh nhan duoc chan doan thiéu san thuong

than bam sinh dugc tom tit trong Bing 3.

Bang 3: Dic diém ldm sang va cdn ldm sang ciia 2 bénh nhin dugc chan doin AHC

Pic diém Bénh nhan 1 Bénh nhan 2
Tudi 24 tubi 27 tubi
Gidi Nam Nam
Chiéu cao 187 cm 165 cm
Céan nang 45 kg
Sam da nhe Samda
Kidu hinh Suy sin,h dAuc: tﬂhang diém Tanr](_arJa 1| Suy sin’h dAuc: Ehan_g diém Tanr]erJa
cho ca bd phan sinh duc ngoai lan |1 cho ca bd phan sinh duc ngoai lan
I6ng mu I16ng mu
ACTH (7,9-66,1 ng/mL) 1560 980
Cortisol mau (50-230 ng/ml) <5 <5
Renin (4,4-46,1 mcrlU/mL) 28,80 21,35
Aldosteron mau (1,76-39,2 ng/dL) 9,90 15,87
FSH (1,3-11,8 miU/mL) 0,56 0,72
LH (2,8-6,8 mIU/mL) 0,25 0,34
Testosteron (1,9-6,1 ng/mL) <0,13 <0,13
PTH (18,5-88 pg/mL) 26,3 25,4
Phosphate (25-50 mg/L) 38 41
Calci (1,1-1,3 mmol/L) 1,17 1,20
FT4 (0,89-1,76 ng/dL) 1,34 1,18
TSH (0,55-4,78 ulU/mL) 2,32 1,45
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Két qua PCR

Phan ting PCR khuéch dai cac exon va vung
lan can cta gen NROB1 cho san phéan c6 hinh anh
kich thude ding véi thiét ké ban dau khi dién di
trén gel agarose 1% (Hinh 1).
Két qua giai trinh ty

Két qua giai trinh tu toan b cac exon ma hoa
va vung intron lan can gen NROBI cta 2 bénh
nhan AHC, ching t6i phat hién 2 dot bién ban
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hop ti gay bénh bao gom c.1292delG (p.
Cysd31llefs*5) va c.621_622GCSTT (p. Q208%)
(Hinh 2, 3). Ca hai dot bién nay déu la cac dot
bién gay bénh da duoc bao cdo trudc day>.
Déc biét, dot bién Q208* dan dén kiéu hinh bénh
ly phtec tap vira bao gébm day thi sém va ca suy
sinh duc trong cing mét gia dinh@®). Két qua giai
trinh ty va hau qua caa thay d6i phan ti cua 2
bénh nhan dwoc mo ta trong Bang 4.

—1000bp

=700 bp

=500 bp

Hinh 1: Két qua PCR cdc exon va ving intron lin can gen NROBI cua 2 bénh nhan. Giéng 1,2: exon 2. Giéng
3,4,5,6,8,9: cic doan khuéch dai exon 1. Giéng 7: chitng dm

cC G A A C T T A A T A G
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Hinh 2: Djt bién gdy bénh ¢.1292delG (p. Cys4311lefs*5)

Bang 4: Thay doi di truyén va hiu qud

Bénh nhan 1 Bénh nhén 2
Bat thwong trén gen NROB1 €.1292delG €.621 622GC>TT
p. Cys431llefs*5 p. Q208*

Hau qua

Dot bién 1am 1éch khung doc dn dén stop codon tai vi tri| DGt bién tao ra ma dirng ngay tai
amino acid thr 5 sau vi tri dét biéen.

codon sb 208.
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jConflict
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Hinh 3: Dt bi¢h giy bénh c.621_622GC>TT (p. Q208*)

BAN LUAN

AHC la mét bénh hiém di truyén trén nhiém
sac thé X anh huéng dén qud trinh phan chia va
biét hda cta cac t€ bao vo thuong than. Tan suat
cua bénh ly nay dwoc wéc doan vao khoang
1:140,000 dén 1:1,200,000 tré sinh s6ng®. Qua
trinh téng trudng va biét hda ctia cac t€ bao vo
thuong than ¢ tam ca nguyét dau tién bi suy
giam trong bénh ly AHC, anh huong dén ca su
bai tiét ctia cortisol 1an aldosterone. Mét s8 ca
lam sang thiéu hut mineralocorticoid don doc
cling da dwoc bao cdo trudc day trong bénh ly
nay™. Cac bénh nhan dugc chan doan sém
trong giai doan so sinh voéi cac triéu ching dién
hinh nhu cham phat trién, nén 6i, mat mudi va
tang sac t6 da rat kho phan biét voi bénh ly thiéu
hut men 21-hydroxylase, von ph6 bién hon
nhiéu. Do d6, AHC thuong duoc chan doan lam
véi tang san thuong than bam sinh (CAH:
congenital adrenal hyperplasia)!>9. Tuy nhién,
mot nét ddc trung cua bénh ly AHC la bai tiét
androgen cling giam thiéu va diéu nay hoan
toan trai ngwoc voi bénh ly CAH. Tt khi dot
bién gen NROBI dau tién duoc md ta, cho dén
nay, da c6 hon 100 kiéu dot bién gen nay duoc
bao cao. Hau hét cac dot bién nay la cac dot bién
v0 nghia hodc léch khung doc lam cho san pham
protein cudi cling bi cat ngan(7®. Chan doan
phan ti dot bién gen NROBI rat quan trong trén
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lam sang. Pau tién, viéc xét nghiém di truyén
cho nguroi me mang gen bénh sé gitp cho viéc
chon loc tién lam t6 hodc ¢ thé chan doan va
diéu tri sém cho bé trai méc bénh ngay khi vita
ra doi nham han ché cac di ching ciing nhuw tr
vong®. Bén canh d6, cc nha lam sang sé& chac
chan duwoc nguy co suy sinh duc cta tré khi day
thi d& co thé Iyra chon chinh xac thoi diém va
phuong phap diéu tri phtt hgp®2). Mac du tién
lrgng sinh san ctia cdc bénh nhan AHC la de dat
do cac bénh nhan nay thuong co it tinh trung va
cau trac mo hoc cta tinh hoan bi thay do6i®, tuy
nhién da c6 nhitng bénh nhan AHC da thanh
cong trong viéc ly trich tinh trung va thu tinh
thanh cong duoc bdo cao®. Trong nghién cttu
nay cua ching t6i, c6 2 kiéu dot bién ban hop ti
trén gen NROBI duwgc phat hién bao gom
c.1292delG (p- Cys4311lefs*5) va
c.621_622GC>TT (p. Q208X). Ca 2 kiéu dot bién
nay déu lam cho san pham protein DAX1 bj cat
cut va dan dén chiic nang khong hoan chinh, va
cac kiéu dot bién nay da duoc bao cao trong cac
cong trinh nghién cttu truwdc day®29). Cac bénh
nhan déu khong dugc chin doan trén lam sang
1a AHC cho dén tudi truong thanh, khi da bat
déau 6 cac biéu hién ctia suy sinh duc. Ttr d6 cho
thay vai tro quan trong ctia viéc chan doan phan
tt chinh xac ctia bénh ly nay, viéc xac dinh dung
nguyén nhan di truyén sé ho trg rat nhiéu cho k&
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hoach diéu tri cling nhu tw van di truyén cho
nguoi than trong gia dinh bénh nhan.
KET LUAN

Thong qua nghién cttu nay, chung toi da xay

dung hoan chinh quy trinh chan doan phan t
dot bién gen NROBI c6 lién quan dén bénh ly
AHC. Viéc chan doéan chinh xac AHC doéng vai
tro hét stic quan trong trong viéc nang cao nhan
thirc vé bénh ly d€ bénh nhéan va than nhan duoc
tw van di truyén phu hop.
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