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TOM TAT

Aldosterone 1a mot loai noi tiét to (hormone) quan trong trong tuyen thuong than cua co thé nguoi. No
tham gia vao qué trinh didu tiét mudi va nudc trong co thé, do d6 ddng thoi kiém soat huyét ap. Cuong
aldosterone (su san sinh aldosterone khi renin bi kim hdm) déng mot vai tro 16n trong sinh 1y bénh clia ting
huyét ap. Dot bién trén gen KCNJ5 tao ra khdi u tuyén san sinh aldosterone 14 nguyén nhén chii yéu gay ra hién
tugng cudng aldosterone. Trong nghién ciru ndy, toan bo trinh ty hai exon cua gen KCNJ5 duge khuéeh dai va
giai trinh tur tryc tiép dé xac dinh dot bién. Két qua 1a hai dot bién di duoc tim thiy trén hai bénh nhan co biéu
hién tang huyét ap va xuét hién khéi u trén tuyén thuong than. Trong d6, dot bién di hop tir D223V 1a mét dot
bién hoan toan méi con dot bién ddng hop tir Q282E da chu’ng minh 1& mot da hinh ¢6 dnh hudng rét dang ké
Ién su song ctia dong té bao H295R va kénh dan truyen K" Nghién ctru trén mo hinh chu trac 3D protein cua
céc dot bién cang lam sang t6 mbi twong quan gilta kiéu gen va kiéu hinh ciia hai bénh nhan. Nhiing két qua
nay di phan ndo chi ra dwoc nguyén nhan gay khéi u tuyén thuong than va nhimg rdi loan ni tiét trong co thé

cac bénh nhan.

Tir khéa: Aldosterone, dot bién gen, gen KCNJS5, tang huyét dp, tuyén thirong thin

GIOI THIEU

Aldosterone 1a mt steroid hormone duoc tong hop
trong vung glomerulosa & tuyén thuong than. Thong
thuong, aldosterone duoc tong hop dong thoi trong ca
diéu kién kali huyét trong mang sinh chat giam xudng
mtic rat thap va tang 1én cao (Spat and Hunyady, 2004).
O diéu kién ham luong kali thap, hé théng renin-
angiotensin s€ dugc kich hoat, san sinh ra hormone
angiotensin II (AIl). Trong viing glomerulosa, hormone
nay s€ phat tin hiéu thong qua G-protein receptor
(GPCR) vatiém ning con lai ciia n6 dwoc xay dung tir
hoat tinh ctia ion K (Spat, 2004). Tin hi¢u AII va sy
tang cao kali gay ra sy khir mang va kich hoat kénh dan
dan truyén dién tir Ca*'. Su tang cao cua ion Ca®" noi
bao dwa dén nhing tin hiéu cho viéc san sinh ra
aldosterone mdt cach binh thuong, va sy ting cuong
kéo dai ndy dan dén sy gia tang nhanh chéng ciia té bao
glomerulosa (McEwan et al., 1996; Pawlikowski ef al.,
2001; Spat and Hunyady, 2004; Tanabe et al., 1998).
Tin hiéu aldosterone trong than 1am ting cao su tai hap
thu dién tich Na", chéng so vita dong mach va ting cao
su tiét ion K.

O hién tugng cuong aldosterone, tuyén thuong

than van tiép tuc san sinh aldosterone nhung trong
diéu kién khong co su hién dién ctia All hoac sy ting
cao kali huyét thanh, gay ra hién tuong tang huyét ap
va ham lugng ion K trong mang sinh chét thap.
Hién tuong cuong aldosterone niy dugc tim thay
trong khoang 10% truong hgp bénh nhan dugc chin
doan tang huyet ‘ap. Hon 1/3 trong s6 nay co6 mang
khéi u tuyén téng hop aldosterone (aldosterone-
producing adenoma-APA) ¢ vo thuong than (Rossi
et al., 2006). S6 nho con lai do nhitng dot bién anh
hudng dén su biéu hién cua aldosterone synthase
(CYP11B2) (Lifton et al., 1992).

Khdi u APA c6 hinh tron, d& dang quan sat thiy
vi n6 luén nam don 1¢, khong 1dn véi nhitng té bao
khac va dugc chan doan khi ngudi bénh ¢ do tudi tir
30 dén 70 tudi. Bénh nhéan khi nhdp vién c6 nhiing
biéu hién ting huyét ap va thuong ha kali huyét.
Thong thuong, khi ham lugng aldosterone ting cao
thi ham lugng renin giam manh (thé hién qua su tang
cao cua ty 1¢ aldosterone/renin) va khéi u trén tuyen
thuong than c6 thé dugc quan sat thong qua hé thong
chup CT (Computerized Tomography). APA hau
nhu ludn ludn 1a nhitng khéi u lanh, khong gay anh
huong dén t& bao binh thuong va khong di cin
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(Ghose et al., 1999). P6i v6i hau hét cac bénh, ligu
phap hay dugc ap dung la phau thuat cat bo kho1 u
hodc dung thudc diéu tri dé dwa huyét 4p vé muc
binh thuong (Calvo-Romero and Ramos-Salado,
2000). Tuy nhién, ching ta vin can nhimng nghién
ctru sdu rong hon vé co ché di truyén hoc phan tir/té
bao hay dot bién gen gay ra khi u.

Nam 2011, cong trinh nghién ctru cua Choi va
cong sy dd chimg minh duoc ring dot bién trén gen
KCNJ5 1a nguyén nhan chu yéu gy ra APA, ting cao
aldosterone va ha kali huyét do dot bién trén gen
KCNIJ5 (Choi et al., 2011). Gen KCNJ5 ma hoéa cho
protein G kich hoat kénh thir 4 dan truyén kali vao
trong té bao (G protein — activated inward rectifier
potassium channel 4) va la mot loai protein (G-protein)
dan truyén ion kim loai (Kubo et al., 2005). V& mit hoa
sinh, xu huéng cua protein nay cho phép dong vén
chuyén kali chay vao trong hon la di ra ngoai té bao. Vé
mdt phan tir, gen KCNJ5 nam trén nhidm séc thé 11, c6
kich thude vao khoang 31 kb nhung trinh ty ma hoa chi
gdm hai exon, dai 1260 bp, ma hoa cho 419 amino
acid. Trong nghién clru nay, ching toi phat hién dot
bién ¢ hai bénh nhén duoc chédn doan mang khdi u
tuyén tong hop aldosterone. Két qua nghién ctru nhitng
dot bién trén gen KCNJ5 s& gop phan giai thich cho
nguyén nhan va co ché hinh thanh khéi u vé thuong
than ciing nhu mét loat nhiing 161 loan khac trong qua
trinh tong hop aldosterone & bénh nhén.

Bang 1. Két qua xét nghiém héa sinh cla cac bénh nhan.

Lé Béic Viét et al.
NGUYEN LIEU VA PHUONG PHAP

Bénh nhan
Bénh nhan 1

Bénh nhan c6 gidi tinh nit, vao vién kham khi 35
tudi v6i nhirng biéu hién 1am sang ban dau 1a rdi loan
noi tiét 6 trong co thé va ting huyét ap. Hinh anh
chyp cong huong tr va CT (Computerized
Tomography) 6 bung cho thiy tuyén thwong than
bén trai co khdi kich thuéc khoang 13x18 mm. Bén
canh d6, xét nghiém hoéa sinh cho thdy ham luogng
aldosterone va natri dat ngudng cao trong khi ham
lugng renin va kali giam manh dudi mic gidi han
thong thuong (Bang 1).

Bénh nhan 2

Bénh nhan nam, 41 tudi, co nhiing biéu hién
ting huyét ap khi vao vién kham. Két qua chup
cong huong tir va CT 6 bung cho thay tuyén
thuong than bén trai hai canh thanh manh, can déi,
khong thay khi; tuy nhién, tuyén thuong than bén
phai c6 not tén thwong duong kinh 11 mm, giam
nhe ty trong trudc tiém va sau khi tiém c6 ngdm
thudc. Bén canh do, ton thuong c6 bo déu, ranh
gidi rd, khong xam l4n. Vé chi s6 héa sinh, cac xét
nghiém cho két qua twong tw nhu bénh nhan 1
(Béng 1).

Tén xét nghiém Bénh nhan 1 Bénh nhan 2 Mdrc binh thwong
Aldosterone (pg/mL) 215,45 185,25 40 = 310

Renin (pg/mL) 1,76 0,86 4 + 37,52

K* (mmol/L) 2,5 2,88 34+45

Na" (mmol/L) 142 140 133 + 147

Tir nhitng két qua xét nghiém nhu ham lugng
aldosterone va natri & mirc cao trong gioi han trong
khi luong kali va renin & mirc rat thap, két luan ban
dau dugc dua ra, d6 1a c6 kha ning tuyén thuong
than cua hai bénh nhan da xut hién khéi u tuyén san
sinh aldosterone gdy cuong aldosterone va ha kali.
Ngoai ra, qué trinh thu thap mau méau bénh nhan déu
dam bao nhitng yéu clu vé mat y dtrc khi c6 dugc su
déng thudn ctia bénh nhan, gia dinh bénh nhan va

Bang 2. Trinh tw cac oligonucleotide.

danh tinh bénh nhan dugc hoan toan gilr bi mat.

Khuéch dai trinh ty exome va gidi trinh ty gen
KCNJS5

DNA tdng s6 duoc tich chiét tir mau mau cua
hai bénh nhén ké trén bang b kit tach chiét DNA tir
mau cua hang Thermo Scientific dua theo phuong
phap ctia Sambrook va ddng tic gia dé tao khudn
mau cho PCR nhan gen (Sambrook et al., 1989).

Tén méi | Chiéu xudi | Chiéu ngwoc Exon Trinh tw 5'— 3’ San phdm PCR
KC1-F X 1 AGTGAATCAGAACAGCCCACTTCAC 1100 bp

KC1-R X ACAGACCTGCATCTTCTGGAGTCAC

KC2-F X 2 GCATGTAACTTCCGTTTCCCCAGG 500 bp

KC2-R X GGAGCTGTGAGGGCTGGGTTTATG
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Toan bé trinh ty ma héa cua gen KCNJ5 gdm 2
exon va mdt phan nhé ving intron bao quanh dwoc
khuéch dai bang ky thuat PCR boi 2 cap mdi dic
hidu cho 2 ving exon (Bang 2). Hai cip mdi nay
duoc thiét ké dya theo trinh ty gen KCNJ5 tham
chiéfu coa ngudi trén hé thong ensembl
(www.ensembl.org) v&i ma s6 ENSG00000120457.
Thi nghiém PCR dugc thuc hién trong téng thé tich
50 pl véi cac thanh phan c6 ndng d6 ban dau bao
gém 10x Dream Tagq Buffer, 10 mM dNTP, 10
pmol/ul m&i mdi, 2U Dream Tag DNA polymerase
va 40 + 100 ng/ul DNA khuén. Chu trinh nhiét dugc
t6i wu hoa: 95°C/3 phut; (95°C/30 gidy; 59°C/45
gidy; 72°C/1 phut 30 gidy) x 30 chu ky; 72°C/ 10
phiit va san pham PCR dugc dién di kiém tra trén gel
agarose 0,8%.

DPé chuin bi cho viéc giai trinh ty gen, san
phém PCR sau d6 duoc tinh sach béng bd Genelet
Gel Extraction Kit cua hang Thermo Scientific.
San phém PCR tinh sach s& duoc tién hanh doc
trinh ty hai chiéu tryc tiép trén may giai trinh ty
ABI 3100 Avant Genetic Analyser (Applied
Biosystems, Hoa Ky). Két qua doc trinh tu duoc
phan tich trén phan mém ClustalX2 va BioEdit 7.0
dé phat hién cac dot bién.

Phén tich, du doin &anh hwéng cia dot bién/da
hinh 1én cau tric protein

Trinh ty amino acid cia protein KCNJI,
KCNJ2, KCNJ3, KCNJ5, KCNJ8, KCNJ10 va
KCNJ12 ¢ nguoi dwoc tai vé tir website
http://www.ensembl.org. Ngoai ra, trinh ty amino
acid KCNJ5 & mot sb loai dong vat c6 vi khac nhu
chudt, tho, éch, lon, ga duogc thu thip tr website
http://www.ncbi.nlm.nih.gov/protein/?term=kcnj5.
Céc trinh ty amino acid nay dwoc tién hanh so sinh
v6i nhau détim ra nhimg amino acid ¢6 d¢ twong
ddng cao gitra cac loai v6i nhau ciing nhu cac amino
acid co tinh bao thi cao trong ho protein KCNJ.

Phéan mém Clustalw2
(http://www.ebi.ac.uk/Tools/msa/clustalw2/) duogc sir
dung dé tién hanh so sanh céc trinh tw amino acid.
Phan mém tin sinh hoc spdbv 4.10 va ViewerLite 4.2
duoc sir dung dé mo phong ciu tric va phén tich dnh
huong clia cac dot bién thay thé amino acid trén gen
KCNJ5.

KET QUA VA THAO LUAN

Xic dinh dot bién gen KCNJ5

Hai exon cua gen KCNJ5 dugc khuéch dai bang
PCR lan lugt ¢ kich thudc 1a khoang 1,1 kb véi
exon 1 va 0,5 kb vdi exon 2. Hinh anh dién di trén
gel agarose 0,8% cho thay hinh anh cic bing DNA
hoan toan dac hi¢u va co kich thudc phu hop véi tinh
toan ban déau khi thiét ké mdi, hoan toan du diéu kién
dé tién hanh giai trinh ty gen (Hinh 1).

1 2 M

bp

1,0
0,5

Hinh 1. Dién di d6 khuéch dai trinh tw exome gen
KCNJ5.1: Exon 1; 2: Exon 2; M: Marker DNA 1 kb (Thermo
Scientific).

Hai san phén PCR sau khi tinh sach dugc tién
hanh doc trinh ty hai chiéu bﬁng cac moi tai bang 2.
Tir két qua so sanh trinh ty gen, mot dot bién da
dugc phat hién ¢ trén ca hai bénh nhan va mot dot
bién ¢ bénh nhan 1, ca hai dot bién nay déu xay ra
trén exon 1 ciia gen KCNJ5 (Hinh 2A). Cu thé, & dot
bién xay ra trén ca hai bénh nhan, mdt nucleotide C
d3 bi thay thé thanh G & vi tri thir 844 trén cDNA.
Su thay thé nucleotide nay da chuyén dbi glutamine
acid (Q) thanh glutamic acid (E) tai vi tri amino acid
thir 282 trén trinh ty protein (p.Q282E) (Hinh 2B.b
va 2C). Dya trén biéu dd két qua giai trinh ty gen,
dot bién nay dugc xac dinh ¢ dang dong hop tir.

Bén canh d6, dot bién con lai chi xay ra trén
bénh nhan 1, & dang di hgp tir: nucleotide A bi thay
d6i thanh T gay ra sy chuyén d6i mot amino acid tir
aspartic acid (D) thanh valine (V) (p.D223V) (Hinh
2B.a). Trong hai dot bién nay, dot bién p. Q282E
dugc coi nhu 13 mot da hinh (SNP) di tim thiy va
cong bd trong nghién ciru cia Murthy cing cong su
(Murthy et al.,, 2014) va diém da hinh d3 duoc dang
lén ngadn hang SNP trén trang NCBI (National
Center Biology Information) v&i sb higu 1a
rs7102584.
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Hinh 2. Két qua giai trinh tw gen KCNJ5. A: Vi tri cac dot bién; hinh hop thé hién cac exon, dwong thang thé hién cac intron
va vung khong ma héa. B: Biéu dd doc trinh tw theo chidu ngwoc 3'-5° clia bénh nhan 1; a: dot bién D223V; b: ddt bién
Q282E. C: Biéu dd doc trinh tw theo chiéu ngwoc 3’-5' clia bénh nhan 2.

Trong nghién ctru cua Murthy, dot bién Q282E
dugc ching minh 1a mot diémda hinh khi tan sb xudt
hién dat 5% trong cdng déng nguodi Australia da
trang trong nghién ctru ndi trén va 2% trong cong
ddng tai du 4n 1000 genomes (Funder et al., 2008).
Do d6, diy hoan toan c6 thé 1a mot da hinh trong
cong ddng ngudi dan Viét Nam ciing nhu Chau A.
Bén canh d6, khi dwgc tién hanh biéu hién trén té
bao trimg &ch Chau Phi (Xenopus) va dong té bao
dac trung cho vung glomerulosa ¢ nguoi H295R, da
hinh Q282E deu cho thay két qua gy su giam manh
ion K khién té bao trimg éch chi co thé phat trién
trong diéu kién ndng d6 Na' ting cao va lam giam sy
song cia té bao H295R sau 48 gio kich hoat dién
sinh trong méi truong nudi ciy (Murthy ef al., 2014).
Tir day, c6 thé nhan thiy ring da hinh Q282E la
nguyén nhan chii yéu gy ra khdi u tuyén san sinh
aldosterone & hai bénh nhan véi mdi twong quan
giita kiéu gen va kiéu hinh hoan toan phu hgp. Trong
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khi @6, dot bién con lai 1a mot diém dot bién hoan
toan moi, chua dugc tim thiy hay cong bd trén bét
¢l cong trinh nao. Do d6, rat cin c6 nghién ctru sau
rong hon vé& dot bién nay trén mo hinh in vitro &
dong t& bao dong vat dé xac dinh chinh xac anh
huéng cua dot bién 1én su sdng cua té bao va cac
kénh dan truyén K.

Phén tich ddt bién trén mé hinh ciu tric khong
gian 3D protein

Dé phan tich va xac dinh anh hudng cia dot bién
1én c4u trac va su 6n dinh coa protein KCNJS, trudce
tién trinh tu amino acid cua protein KCNJS ¢ nguoi
s& dugc so sanh voi trinh tu amino acid cia mot sb
loai dong vat c6 khac va trinh ty amino acid ctia mot
sO protein khac trong ho KCNJ dé xac dinh tinh bao
thu cua cac vi tri xay ra dot bién (Hinh 3). Két qua SO
sanh trinh ty d cho thiy hai vi tri xay ra dot bién la
D223 va Q282 c6 sy tuong ddng tuyét dbi khi so



Tap chi Cong nghé Sinh hoc 14(1): 15-21, 2016

sanh véi trinh ty amino acid ctia chudt, tho, €ch, lon
va ga. Pong thoi, chudi amino acid cta cac loai tai
khu vuc co6 hai diém dot bién nay dat do giong nhau

dén gan 100%. Tir d6, c6 thé nhan dinh day 1a khu
vuc c6 sy bdo thu rat cao vé cau tric béc 1 protein
KCNIJS5 gifra cac loai dong vat bac cao.

hKCNJ5 SMRDEKLCLMFRVGDLRNSHIVEASIR
PKCNJ5 SMRDEKLCLMFRVGDLRNSHIVEASIR
rKCNJ5 SMRDEKLCLMFRVGDLRNSHIVEASIR
mKCNJ5 SMRDEKLCLMFRVGDLRNSHIVEASIR
cKCNJ5 SMRDEKLCLMFRVGDLRNSHIVEASIR
fKCNJ5 SVRDGKLCLMFRVGDLRNSHIVEASIR
KCNJ5 NAVISMRDEKLCLMEFRVGDLRNSHIV
KCNJ3 HAVISMRDGKLTLMFRVGNLRNSHMV
KCNJ12 NAVVALRDGKLCLMWRVGNLRKSHIV
cKCNJ12 NAVVAMRDGKLCLMWRVGNLRKSHIV
KCNJ2 NAVIAMRDGKLCLMWRVGNLRKSHLV
KCNJ8 HAVIAVRNGKLCFMFRVGDLRKSMI I
KCNJ1 NAVISKRGGKLCLLIRVANLRKSLLI
KCNJ10 HAVVASHNGKPCLMIRVANMRKSLLI

v

GFDTGDDRLFLVSPLIISHEINQKS
GFDTGDDRLFLVSPLIISHEINQKS
GFDTGDDRLFLVSPLIISHEINQKS
GFDTGDDRLFLVSPLIISHEINQKS
GFDTGDDRLFLVSPLIISHEINQKS
GFDTGDDRLFLVSPLIICHEFNQQOS

v

DDRLFLVSPLIISHEINQKSPEFWEMS
ADQLFLVSPLTICHVIDAKSPFYDLS
LDRIFLVSPITILHEIDQASPLEGIS
LDRIFLVSPITILHEINQDSPLEFGIS
IDRIFLVSPITIVHEIDQDSPLYDLS
SNNIFLVAPLIICHVIDKRSPLYDIS
NENLFFISPLTIYHVIDHNSPEFHMA
SDSPFLILPLTFYHVVDQTSPLKDLP

Hinh 3. So séanh trinh t amino acid clGa ho proteln KCNJ. h: human (ngudi), p: pig (Ion), r: rabbit (tho) m: mouse (chudt),
c: chicken (ga), f: frog (éch). In dam va mdii tén thé hién vi tri cac amino acid bi dot bién. Bsi den thé hién sw twong ddng

cla cac amino acid.

Bén canh d6, khi so sanh véi trinh ty c4c protein
khac thudc ho KCNJ, két qua da cho thiy vi tri Q282
ciia KCNJ5 ¢6 sy tuong ddng cao véi cac protein
con lai, chung minh day 1a vi tri c6 tinh bao thu cao
trong ho protein KCNJ. Két qua nay hoan toan phu
hop véi nghién ciru ctia Murthy et al khi cho ring
day 1a mot vi tri ¢ tinh bao thu cua protein KCNJS
(Murthy et al., 2014). Do d6 dot bién khi xay ra tai
vi tri ndy s& ¢6 anh huong 16n dén cdu triic va sy on
dinh cua protein, diéu di chimg minh trong nghién
cru trén md hinh t& bao dong vat. Péi voi vi tri
D223, dwa vao két qua so sanh, c6 thé d& dang nhan
thdy day khong phai 1a vi tri bao thi nhu Q282 tuy

nhién cac amino acid xung quanh lai c6 do tuong
ddng cao tao nén ciu trac motif. Do do, c6 kha ning
vi tri amino acid nay nim trén cdu trac bac 2 cua
protein KCNJ5. Khi dwa 1én mé hinh cu trac khong
gian 3D protein KCNJ12 cua ga - mo hinh da dugc
Choi et al st dung trong nghién ctru ciia minh dé mo
phong protein KCNJS & nguoi (Choi et al., 2011), vi
tri D223 & nguoi tng voi N217 & ga chinh xac ndm
trén gép nép P thir 3 (Hinh 4). Tuy nhién, dé dy doan
chinh x4c anh hudng cta dot bién nay 1én céu trac
protein KCNIJS5, can tién hanh tao dot bién truc tiép
trén mo hinh cdu triic 3D mé phong nay va so sanh
v6i ciu trac tham chiéu (Hinh 5).

Hinh 4. M& hinh mé phéng cAu tric protein KCNJ5 & nguoi tir mo hinh KCNJ12 & ga (Tao et al.,, 2009). Mau dé: xodn a-helix,
mau xanh: gap nép B-sheet. Mau vang: vi tri amino acid xay ra dét bién twong (rng véi cac vi tri amino acid trén KCNJ5.
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Trén mé hinh céu tric khong gian 3D protien
mo phong KCNJS5 tir protein KCNJ12 ¢ ga, khi chua
xay ra dot bién, trong chudi lién két amino acid, vi tri
N217 ¢6 hai lién két hydro véi R219 va S221. Tuy
nhién, khi xay ra dot bién diém thay thé amino acid
tir Asparagine (N) thanh Valine (V), hai lién két
hydro nay da bi mat di. Két qua nay cong voi viée
N217 thudc ciu tric bac 2 cia KCNJI2 di ching
minh riang vé mit lién két amino acid trong protein,

Lé Béc Viét et al.

dot bién N217V trén KCNJI12 md phong cho dot
bién D223V trén KCNJ5 ¢6 anh huong dén lién két
hydro, su 6n dinh ciing chirc nang protein KCNJ12
cling nhu KCNJ5. Do d6, dot bién hoan toan c6 thé
la nguyén nhan gy ra nhiing khdi u tuyén san sinh
aldosterone. Tuy vdy, dé danh gi4 chinh xac dwoc
anh huong ctua dot bién nay, nghién ctu trén mod
hinh té bao dong vat nhu té bao tring éch Chau Phi
hay té bao H295R can duogc thuc hién.

Hinh 5. Phan tich anh huwdng cla dot bién D223V 1én protein KCNJ5 trén mé hinh c4u trdc 3D md phdng tir dot bién N217V
trén KCNJ12. Mii tén chi cac lién két hydro. A. M hinh binh thuwdng véi N217; B. M6 hinh dot bién véi V217.

KET LUAN

Trong nghién ctu nay, ching t6i da phat hién
duoc hai dot bién trén gen KCNJ5 c6 kha nang 16n
gdy khdi u tuyén san sinh aldosterone & ngudi bénh
v6i biéu hién ting huyet ap, ha kali va ting cao
aldosterone trong tuyén thugng than. Trong do, dot
bién Q282E, & nghién ciu trude di duge ching
minh 12 mot diém da hinh c6 anh huéng dén sy séng
ctia t& bao khi nghién ctru trén mé hinh té bao trimg
éch Chau Phi (Xenopus) va té bao dic trung cho
ving glomerlulosa ¢ ngudi H295R. Cudi cing, dot
bién D223V duoc phén tich trén mo hinh cdu tric
mb phong khong gian 3D protein KCNJ5 cho thay
d6t bién D223V c6 thé anh huong dén lién két hydro
va cAu tric cia protein.

Loi cdm on: Nghién cuu nay duoc tai tro boi Quy
phat trien Khoa hoc va Cong nghé Quoc gia
(NAFOSTED) trong dé tai ma so 106-YS.02-2013.20.
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IDENTIFICATION OF MISSENSE MUTATIONS OF THE KCNJ5 GENE ON PATIENTS

SUFFERING FROM ALDOSTERONE-PRODUCTION ADENOMAS IN

CORTEX

ADRENAL

Le Bac Viet', Hoang Thi Lan', Luong Thi Lan Anh’, Nguyen Huy Hoang"*

!Institute of Genome Research, Vietham Academy of Science and Technology

’Hanoi University of Medical

SUMMARY

Aldosterone is an important hormone in the adrenal gland as well as the human body. It is responsible for
regulating salt and water in the body, therefore controlling blood pressure. Primary aldosteronism (also known
as aldosterone producing while suppressing renin) plays a significant role in the pathophysiology of
hypertension. Mutation in the KCNJ5 gene which leads to aldosterone-production adenomas is the main cause
of primary aldosteronism. In this study, the entire coding sequence of the KCNJ5 gene including 2 exons was
amplified and directly sequenced to detect mutations. The result revealed that two missense mutations were
identified in two patients with hypertension and an apparent mass on the adrenal gland. A heterozygous
mutation, D223V, is a novel mutation while the homozygous mutation, Q282E, was known as a polymorphism
that had a significant effect on viability of the H295R cell line and K" conduction channel. Analysis of the 3D
protein structural model of the mutants clarified the relationship between genotype and phenotype of the two
patients. These results partially pointed out causes of the adrenal gland adenomas and endocrine disorders in

the the patient.

Keywords: Aldosterone, adrenal gland, hypertension, mutation, KCNJ5 gene
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