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* Tinh cép thiét cia dé tai

Bénh Wilson la bénh di tmyén 1an trén nhiém sic thé thuong
do dot bién gen ATP7B, gen ATP7B nam trén nhidm sic thé
13(13914.3). Gen ATP7B ma hda cho enzym P-type ATPase c6 churc
nang diéu hoa hip thu va thai trir dong cua co thé, dot bién gen gay
nén tinh trang & dong dong . Pong & dong trong cac mo, co quan, giy
nén nhiéu bién chung phuc tap, ton thuong gan, than, mét, ndo,
xuong, khop.... Pic biét bénh Wilson di truyén qua cac thé hé va c6
nhiéu nguoi mic bénh trong cing gia dinh, tir cha me mang gen gay
bénh, di truyén cho con chiu. Bénh anh hudng dén strc khoe, thé
chat, tri tué va 1a ganh ning cho gia dinh, x4 hoi. O Viét Nam, wdc
tinh c6 khoang 3000 nguoi bi bénh Wilson va khoang 100.000 nguoi
mang gen bénh Wilson. Nhiéu nghién ctru v& 1am sang, cin 14m sang,
cung voi tién bd trong cong tac didu trj nhim chan doan sém, chinh
xéc, ngan ngira cac bién chimg va duy tri chtrc nang binh thudng cua
cac co quan trong co thé. Tuy nhién da s6 bénh nhin va ngudi mang
gen chua dugc chin doan dot bién gen. Chinh vi vay viéc ap dung
cac k¥ thuat sinh hoc hién dai dé x4c dinh chinh xac cac dot bién gen
gy bénh Wilson 14 can thiét, dic biét & nhom bénh nhén c6 tién sir
gia dinh, hodc bénh nhan co6 cac tri€u chirng khong dién hinh. Chan
doan dot bién gen cho két qua chinh xac va c6 thé chan doan sém khi
bénh nhan chua c6 céc triéu chimg hay bién ching thé hién 13 trén

Iam sang, dong thoi tir két qua xac dinh dot bién gen s& dua ra nhiing



tu van di truyén, hon nhan gép phan lam giam ty 1&é mac bénh trong

cong dong.
* Muc tiéu ciia dé tai:
1. Phdt hién dpt bién gen ATP7B trén bénh nhin Wilson.

2. Thiét ldp bin do dpt bién gen ATP7B gdy bénh Wilson trén
bénh nhdn Wilson Viét Nam.
* Y nghia khoa hoc va thyec tién cia dé tai:

Phat hién bénh Wilson trén thuc t€ ¢6 nhiéu khé khian, do cac
triéu ching khong dién hinh, bénh nhan dén khdam ¢ nhiéu chuyén
khoa khac nhau, ciac xét nghi€ém thong thuong GOT, GPT,
ceruloplasmin vv...O giai doan d4u ctia bénh chua c6 thay d6i hodc
thay d6i khong dang ké. Ap dung k¥ thuat sinh hoc phan tir hién dai,
da phat hién nhiéu dot bién gen trén bénh nhan Wilson, Day 1a cong
trinh dau tién nghién ctru toan dién dot bién gen ATP7B & bénh nhan

Wilson Viét Nam.

Str dung phuong phap phét hién truc tiép (bang ky thuat
PCR va giai trinh tur gen), dé tai da xac dinh chinh xac cac dot
bién gen ATP7B & bénh nhan Wilson, thiét 1ap ban d6 nhirng dot
bién gen trén bénh nhan nghién ctru, tao co s¢ khoa hoc cho cong
tac tw vAn hén nhén, di truyén va chan doan, nhim muc dich cudi
cung 1a ngin ngira va 1am giam ty 1& mic bénh. Do d6 d& tai co y

nghia khoa hoc va nhan van sau sac.



* Cau truc cia luén an.

- Luan 4an dugc trinh bay trong 93 trang (khong ké tai liéu tham

khao va phﬁn phu luc). Luan an dugc chia lam 7 ph?m:

+ Pt van dé: 2 trang

+ Chuong 1: Tong quan tai liéu 33 trang

+ Chuong 2: Déi tugng va phuong phap nghién ciru 13 trang

+ Chuong 3: Két qua nghién ctru 21 trang

+ Chuong 4: Ban luan 22 trang

+ Két luan: 1 trang

+ Kién nghi: 1 trang

Luan 4n gdm 4 bang, 3 biéu dd va 21 hinh. Sir dung 101 tai
lidu tham khao gdm tiéng Viét, tiéng Anh va mot sé trang Web, danh
sach 61 bénh nhan, hinh anh giai trinh ty gen ctia bénh nhan khi so

sénh trén gen bank.

Chuwong 1: TONG QUAN
1. Pic diém bénh Wilson

Bénh Wilson dugc mo ta lan dau tién vao cudi thé ky 19 va
cho dén nay bénh di dugc phat hién kha rong rdi & hau hét quc gia
va chung toc trén thé giéi. Tan suit mic bénh vao khoang ~ 1/350000
tré sinh ra. Theo ty 1€ nay, udc lugng & nudc ta hién nay c6 khoang
3000 ngudi mic bénh Wilson. DPay 1a mot bénh di truyén lan trén
nhidm sic thé s6 13, giy nén boi dot bién gen ATP7B. Gen nay ¢



vai trd quan trong trong qua trinh diéu hoa sy hap thu, phan phdi va
thai trir ddng cta co thé. Do d6 khi dot bién gen, s& gy réi loan qua
trinh chuyén hoa dong, giam bai xuit dong qua duong mat, luong
ddéng  dong dan trong cac to chic nhu: Gan, ndo, mit, da, than,
xuong, khop... va gy ra céc tri¢u ching da dang trén 1am sang, cac
triéu chung nay tién trién nang dan cung véi qua trinh léng dong
ddng theo thoi gian
2. Di truyén hoc bénh Wilson

Bénh Wilson 1a di truyén lan trén nhiém sic thé thuong. Nghia
1d dé c6 thé biéu hién ra bénh, phai duoc thira huéng hai gen ATP7B
bat thudng, mot gen tir bd va mot gen tir me. Néu chi mang duy nht
mot gen bat thuong duoc goi 1a ngudi mang gen bénh. Ngudi mang
gen bénh c6 thé truyén lai gen bt thuong nay cho con chau. Khi hai
ngudi cling mang mot gen bt thudng, cac trudng hop ma con ho sinh
ra c6 thé gap la:

* 25% tré bi bénh Wilson vi nhan ca hai gen bat thudng tir
bd va me

*50% tré khong bi bénh Wilson nhung s€ la ngudi mang
gen bénh vi nhan mot gen bat thuong tur b6 hodc me va mot gen
binh thudng tir nguoi con lai.

*25% tré khong bi bénh Wilson va s€ khong phai la nguoi

mang gen bénh vi nhan ca hai gen binh thuong tir b6 va me.
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Hinh 1.1. Kiéu gen ciia bé me va ty 1¢ bi bénh & thé hé con
(http://ditruyen.com)
3. Co ché phin tir bénh Wilson

Nam 1985, Frydman va cong sy da phat hién ra gen dot bién
ctia bénh Wilson niam trén nhiém sic thé 13. Gen mang bénh nay
duoc khﬁng dinh 1a ATP7B vao nam 1993 boi hai nhom tac gia Bull
va Tanzi nghién ctitu doc 1ap voi nhau. Nam 1994, Thomas va cong

su xac dinh gen mang bénh ¢ vi tri 13q14.3.

Cho dén nay cAu trac gen, co ché bénh hoc phan tir da duoc
nghién ctru ddy da va rd rang. Gen ATP7B gdm 21 exon, mi hoa
1465 acid amin c4u thanh mét protein c6 chirc ning van chuyén dong
trong té bao va sir dung ATP 1am ning luong. Protein ATP7B mang
day du cac dic diém dic trung cho mot protein thudc ho protein P -

typ APTase vdi cac vung chuc nang nhu sau: Vung xuyén mang,



vung N- dong vai tro 1a vi tri bam nucleotid, vung P- c6 chirc nang
phosphoryl hda, ving A - ¢6 chirc nang khir phosphoryl hda, ving
MBSs véi chirc ning 1a vi tri bam cho cac nguyén tir dong - dac diém
dac thu cua protein thugc nhom van chuyén kim loai trong té bao. Vé
mit bénh hoc phan tir, nguyén nhan giy bénh Wilson 1a do thiéu hut
enzyme ATPase typ P (P-ATPase), dugc ma hoa bai gen ATP7B trén
NST 13q14.3. Enzym P-ATPase déng vai tro van chuyén dong qua
mang té bao. Su thiéu hut hodc giam chirc ning cua enzym dan dén
giam sy bai tiét ddng tir té bao gan vao mat va giy « dong dong tai
gan. Khi luong dong trong gan ting qua mirc, dong s& theo hé théng
tudn hoan tdi cac co quan nhu: Ndo, mat, than...va gdy ra cac ton

thuong cho cac co quan nay.
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Hinh 1.2. Cdu tric gen ATP7B va mét sé dang dpt bién hay gap



4. Chan doan bénh
Duya theo céc tiéu chuan cua Sternlieb (1978). Bao gdm:

+ Co cac dau hi¢u cua ton thuong gan va cac dau hi€u ton

thuong khac

+ C6 cac tridu ching than kinh

+ Pinh luong ceruloplasmin huyét thanh giam dudi 20mg/d|

+ C6 vong Kayser - Fleischer

+ Tién sir gia dinh

- Tiéu chuan loai trur:

+ Bénh nhan khéng tu nguyén tham gia, bénh nhan mic cac
bénh di truyén khac.
5. Cac phwong phap phat hién bénh Wilson

- Cdc chi sé cdn lim sing

- Nong d6 dong huyét twong dudi 80mg/dl, ddng trong nudc
tiu c6 thé ting trén 100mg/ 24gid hodc trén 1mmol/24 gio, luong
ddng trong 100 gram gan trén 250mg.

- Pinh lugng ndng d6 ceruloplasmin méau luén ludén giam dudi
20mg/dl, c6 thé téi mirc Omg/dl hodc chi con dang vét. Tang ALT va
AST, c6 protein nude niéu. Cac xét nghiém cong thirc mau, rdi loan
dong mau.

- Xét nghiém vi thé vé gan viém gan cép, viém gan man, xo

gan, hoai tir gan



- Chup cat 16p vi tinh so ndo, chup cdng hudng ,co thé théy cac
t6n thuong viing ddi thi, nhin béo, teo vo ndo, gidn nio that, giam tin
hiu trén thi T1W, tang tin hi€u trén thi T2W , hinh anh gian ndo thit,
teo vo nao.

6. Phat hién dot bién gen bang ky thuit sinh hoc phan tir

Bing viéc str dung k¥ thuat giai trinh ty gen ATP7B, cic nhém
nghién cuu cua Tanzi, Caca, Ferenci da phat hién ra dang dot bién
H1069Q (exon 14) phd bién nhat trén bénh nhan Wilson & cac nude
Trung, bac va Dong Au. Khoang 50-80% bénh nhan Wilson & cac
nudc nay co it nhit mot alen mang dot bién H1069Q. Mot sb cac dot
bién khac nhu 2299insC, G710S (exon 8); 3400 delC (exon 15) va
R969Q (exon 13) chiém ty 1&¢ khoing 10%. Nghién ctru cua
Loudianos va cong su cho thiy dot bién mit 15 bp (-441/-427 del)
nam trong ving promoter gen ATP7B 14 dang dot bién dic trung cho
nhom bénh nhan Wilson & qudc dao Sardinia thudc ving Pia Trung
Hai. Mot nghién ctru khac ciia Oru S va cong sy cho thiy dot bién
mét 24 bp va Alal278Val trong gia dinh bénh nhan Wilson ciing 1a
mot dot bién cua quéc dao nay-

Bing viéc st dung k¥ thuat PCR két hop voi dHPLC trude khi
giai trinh ty gen, Curtist va cong sy nam 1999 da cho théy cac dot
bién & exon 8, 14 va 18 chiém dén 60% ty 1& cac alen dot bién & bénh
nhan Wilson nuéc Anh. O cac qudc gia co sy da dang séc toc nhu
Hoa Ky, Canada (khu vuc Bic My) viéc thiét 1ap cac dir liéu vé dot
bién gen ddc trung gip nhiéu kho khan, Shah va cong sy nim 1997

da tién hanh nghién ctru trén nhom 118 bénh nhan Wilson Hoa Ky ¢6



gbc 1a nguoi Cap-ca (Bic Au) ciing cho thdy dot bién phd bién nhat
la d6t bién H1069Q, ty 1¢ alen mang dot bién 1a 35,2%. Tai Brazil va
Chi Lé dot bién chiém ty 1& cao nhat 1a dot bién 3400delC. Cho dén
nay dit lidu vé ty 18 dot bién gen ATP7B & cc nudc chau A hau hét
méi chi ¢6 & 3 qudc gia 1a Trung Qudc, Nhat Ban va Han Qudc. Nam
1995, Kim va cong sy tim thiy 3 dang dot bién gen ATP7B & bénh
nhan Wilson ngudi Han Quéc, trong d6 dot bién hay gip nhat 1a
R778L trén exon 8, acid amin Arginine chuyén thanh Leucin (CGG
— CTG), & vi tri codon 2333. Dot bién nay chiém ty 1& cao nhat &
Nhat Ban (35%) va Dai Loan (43,1%). Trong s6 29 bénh nhan Dai
Loan dugc Lee Wan va cong sy nghién ctru bang phuong phap PCR,
sau d6 xur Iy san pham PCR v&i enzym cit giéi han, giai trinh tu gen
da phat hién thay 21 bénh nhan mang dot bién R778L dang di hop va
2 bénh nhan mang dot bién dang dong hop. Khi nghién ctru 75 bénh
nhan Wilson ngudi Trung Quéc, Liu va cong su dd phat hién 49
truong hop dot bién R778L, trong d6 co6 16 ddng hop lan va 33
truong hop di hop-

O Viét Nam, cac nghién ctru vé gen gy bénh va phat hién dot
bién gen gdy bénh Wilson van chua c6 nghién clru ndo toan dién,
nhitng nghién ctru trude day tap trung chu yéu vé dic diém 1am sang
va can lam sang. Nam 2011 Ta Thanh Vian va cdng su da xay dung
thanh cong qui trinh phat hién dot bién gen ATP7B gay bénh Wilson

0 Viét Nam.
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7. Piéu tri bénh Wilson

Diéu tri nham l4p lai cin bang lwong dong trong cic md ca co
thé, bao gdm bién phap lam giam luong dong hap thu ¢ rudt va ting
bai tiét dong qua nudc tiéu .Kiéng dn mot so loai thirc an c6 ham lu-
ong déng cao nhu dd hai san c6 vo, cic loai hat, gan, socdla, san
pham tir dau nanh, gelatin, qua kho va nam. Nudc udng nén dung nu-
Gc tinh khiét thay thé. Khong udng bia, ruou va cac chat kich thich.
Thubc diéu tri bénh Wilson D-penicillamine, dicaptol, trientine.Kém
acetat hodc kém sulphat, tetrathiomolybdate, thudc chdng oxy hoa. Bénh
Wilson c¢6 tién luong rat dang ngai néu khong dugc chan doan ding.
Mot sb truong hop tuy dugc diéu tri nhung van c6 thé tién trién ning

Ién, tham chi c6 nguy co tir vong.

Chuong 2: POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong nghién ciru

- Gom 61 bénh nhan Wilson di dugc xac dinh dot bién gen
ATP7B (tai Trung tdm nghién ctru Gen — Protein, Truong Dai hoc Y Ha
N6i) bao gom:

- 10 ngudi khoe manh, tién sir gia dinh khong c6 ngudi mic
bénh di truyén dung dé chuin héa k§ thuat va 1am mau ddi ching
cung véi mau nghién ctru khi thyc hién cac ky thuat sinh hoc phén tir
dé phan tich gen.

Cac dbi twong nghién ciru duoc ldy mau nghién ciru: Mau tinh

mach ¢6 chéng déng EDTA
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2.2. Phwong phap nghién ciru:
St dung phuong phap nghién ciru tién ctru va mo ta cit ngang
2.3. Pia diém nghién ciru
+ Trung tim nghién ctru Gen — Protein, truong Pai hoc Y Ha Noi.
+ Thoi gian tir 1/2012 — 6/2014.

Bénh nhin Wilson

l

Thu thip mén méu
(3l mén fith mech ~EDTAY

l

Tich chist DNA J

S0 b0 THIFT Ef NGHIEN CUU

Bin 3 46t bifn zen ATETR
tirbach ciumén ngoai vi

l

A

3 dinh 45t bifn zen Phin img PCR khuéch dai
ATPTB 21 exon efia g=n ATPTB
S0 zinh voi GansBank Gidi tinhbrgen | Tinh sach sin phim
) ’ BCR.
_ )

2.4. Quy trinh va cac ky thuat sir dung trong nghién cau
- Tach chiét DNA tng sb tir mau nghién ctru.
- Phan tng PCR khuéch dai 21exon gen ATP7B.
- K§ thuét giai trinh tu gen phat hién dot bién diém .

2.5. D@ tai tudn thi chit ché dao dirc nghién ciru trong Y hoc.
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Chuwong 3: KET QUA NGHIEN CU'U

3.1. Két qua tach chiét DNA
DNA tong s6 tir mau toan phan dugc tach theo phuong phap
phenol/chloroform. Nong ¢ DNA tong sb tach duoc ¢ gia tri tir
150 — 1200 ng/pl va do tinh sach ciia cac mau dat yéu cau voi ty 1€
mat d6 quang do dugc ¢ budc song 260/280 nm luén nim trong
khoang 1,8-2,0.
3.2. Két qua chay PCR khuéch dai cic ving exon ciia gen ATP7B
Str dung 21 cip mdi dic hiéu dé khuyéch dai toan bo 21
exon cua gen ATP7B. Kich thudc cia cic san pham PCR trong
khoang 250+550 bp. San pham khuyéch dai duoc dién di trén gel
agarose 1,5%. Hinh 3.1. hinh anh két qua PCR khuéch dai exon
3 cua gen ATP7B.

MK 1 2 3 4 5 6 7 8 9

<400 bp

Hinh 3.1. Hinh dnh két qud PCR khuéch dai exon 3 ciia gen
ATP7B. (+) mau dbi ching duong; (-) mau chimg 4m; (1-9) mau
bénh nhan; (MK) Marker ®174.
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Nhdn xét: San ph?im PCR thu dugc chi c6 1 bang dac hi¢u, 1o
nét, khong ¢ san pham phy. San pham khuéch dai PCR dam bao cho
phan tng giai trinh tu tiép theo dé phat hién dot bién diém
3.3. Két qud phat hign dgt bién gen ATP7B

San pham PCR tiép tuc duogc giai trinh tu gen dé phat hién
dot bién. Két qua cho thay c6 nhiéu kiéu gen khac nhau duoc phat
hién trén bénh nhan Wilson bao gém: kiéu gen dot bién dj hop tu,
kiéu gen dot bién dong hop tir tai 1 vi tri trén gen va cac kiéu gen
khac do su két hop cua 2 dang dot bién dj hop tt, déng hop tu
hoic két hop véi cac SNP.
3.3.1.Bénh nhéin wilson véi cic dang dét bién khdc nhau trén gen

ATP7B
Bénh nhin c¢6 ddt bién sai nghia (missense mutation)

€.2490G €.2490 G>T(p.R778L)

A LGRWLEHL 5 6L WLETHTL

O NG e N

Nguwdi binh thuong Bénh nhan ma s6 W51

Hinh 3.2. Két qud gidi trinh tw gen ciia bénh nhin ma sé W51
Miii tén thang dimg chi vi tri dot bién, cdc chit s6 trén miii tén

chi vi tri nucleotid va acid amin thay doi.



14

Nhdn xét: Gidi trinh ty gen ATP7B phat hién bénh nhan mi s6
W51 c6 dot bién sai nghia di hop tir, thay thé nucleotid 2490G>T dén
dén b ba thtr 778 CGG mi héa Arginine chuyén thanh CTG méa hoa
Leucine (R778L).

Bénh nhén c6 dot bién dong hop tir & ving 5’ UTR

c.-15C c.-715C>A

g by
Nguoi binh thuwong Bénh nhan ma sb W25

Hinh 3.3. Két qud gidi trinh tw gen ciia bénh nhin ma sé W25
Miii tén thang dimg chi vi tri dot bién, cdc chik s6 trén mili tén
chi vi tri nucleotid thay doi.
Nhdn xét: Gidi trinh ty gen ATP7B phat hién bénh nhan mi s6
W25 c6 dot bién dong hop tir C thay thé thanh A & ving 5°UTR cach
vi tri mi khoi dau 75 bp
Bénh nhin cé dt bién dong hop tir tao mi két thic sém

(stop codon)
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c.471C c.471C>A(p.S105%)

| |

TATGTGCCATCGGTTGTGTGCCTGCAA TATGTGCCATAGGTTGTGTGCCTGCAA

-
YvesvvecLrLae YV P VVCELAQ

g A e

Nguwoi binh thwong Bénh nhan ma s6 W20

Hinh 3.4. Két qua gidi trinh tw gen ciia bénh nhin ma sé W20

Miii tén thang dimg chi vi tri dot bién, cdc chik s trén mili tén
chi vi tri nucleotid va acid amin thay doi.

Nhdn xét: Gidi trinh ty gen ATP7B phat hién bénh nhan mi s6
W20 c6 dot bién dong hop tir thay thé nucleotid 471C>A dan dén bo
ba thir 105 TCG mi hoa Serine chuyén thanh ma két thuc sém TAG
(S105%).

Bénh nhin c¢6 ddt bién thém nucleotid (insertion mutation)

c.-117/-118 c.-117/-118 insCGCCG

d

GAGCCGCGCCGATGCCCTCACACT GAGCCGCGCCGEGEEGBATGCCCTCAC

VNIV

Nguoi binh thwong Bénh nhan ma sb W45.00

Hinh 3.5. Két qud gidi trinh tw gen ciia bénh nhin ma sé \W45
Miii tén thang dimg chi vi tri dot bién, cdc chir s trén miii tén

chi vi tri thém nucleotid.



Nhdn xét:
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Giai trinh tu gen ATP7B phéat hién bénh nhan ma s6 W45 co
dot bién dong hop tir thém 5 nucleotid CGCCG & vi tri giita -117/-
118 trén ving 5’UTR (cach vi tri ma khoi ddu 117 bp).

Bing 3.1. Céc logi dpt bién gen ATP7B trén bénh nhin Wilson

Dot bién )
. Vung So
STT ; Thay doi
Thay d0i nucleotid . . /exon luwong
acid amin

c.-75C>A 12
1. €.117/118CGCCG 5'UTR 13
c.-128A>C 1
2. Ins 47/48 CGGCG Exon 1 14
c.471C>A p.S105* 9

3. Exon 2
€.305G>A p.G50S 1
4, €.1523G>C p.V456L Exon 3 23
5. €.1810G>C p.A604P Exon 5 2
€.2490G>T p.R778L 5

6. Exon 8
c.2147T>G p.T715A 1
€.2652 A>G p.K832R 13

7. Exon 10
€.2706C>T p.T850I 3
8. €.2862T>C p.L902P Exon 11 1
9. €.2974G>C p.W939C Exon 12 1
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€.2982 G>A p.G943D 1
¢.3012G>A p.R952K 1
¢.3106 G>C p.C980S 1
10. | c.3107C>A p.C980S Exon 13 1
C.2954G>A p.C985T 1
C.2892G>A p.G943D 1
11. Exon 14
¢.3079G>C p.D1027H 1
¢.3577T>C p.V1140A 5
12. | c.3587T>A p.F1144 Exon 16 1
¢.3600T>C p.P1148L 1
c.3966C>A p.F1240I 1
13. Exon 18
c.3976A>T p.N1270I 1
14. | c.4060+6C>T IVS18 2
15. | c.4112T>C p.L1371P Exon 20 1
Téng | 28 28 15 117

Nhin xét: 28 loai dot bién va SNP khac nhau da dugc phat
hién trén 14 exon va vung 5’UTR cua gen ATP7B & bénh nhéan
Wilson Viét Nam. Dot bién ¢ ving exon chiém ti 1& cao nhat (76%),
tiép theo 1a dot bién & ving 5’UTR chiém ti 1& cao thir 2 (22%), dot

bién & vung intron chiém ti 1& thép nhat (2%).
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56,7%

60,0% -
50,0% -
40,0% - 22%

0,
30,0% - 1L8% 5 7%

1,8%

20,0%
10,0% -
0,0% T T {

DB sai bBvang DBthém PBtaomd DB ving
nghia 5UTR  nucleotid  két thic Intron

Hinh 3.6. Cic dang dpt bién phdt hién dwoc trén bénh nhéin Wilson

(DB: dét bién)

Nhin xét:

Trong 5 dang dot bién da duoc phat hién trén gen ATP7B ¢ 48
bénh nhan Wilson Viét Nam, dot bién sai nghia (missense mutation)
chiém ti 1& cao nhat v&i 56,7%, tiép theo 1a dot bién ¢ ving 5°UTR
chiém ti 1& 22%, dot bién thém nucleotid chiém ti 1& 11,8%, dot bién
tao ma két thiic sém va dot bién ¢ vung intron chiém ti 18 thip véi
7,7% va 1,8%.

3.5. Thiét 1ap ban d6 dot bién gen ATP7B gy bénh Wilson &
Viét Nam

xay dung ban do gen gy bénh Wilson dua trén cac dot bién
xuét hién trong nghién ctru, cac dot bién duge cong bd gdy bénh truc
tiép, hodc cac dot bién co tac dong cong huong giy bénh. Dot bién
xudt hién trén toan bd exon va cac ving chic ning ciia gen ATP7B.
Theo két qua nghién ciru cta chung t6i, 28 kiéu dot bién dugc tim
thiy trén 48 bénh nhan nghién ctru, dot bién phat hién dugc & ving 5’

UTR, ¢ 13 exon cla gen va ving intron 18.
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Chuong 4

BAN LUAN

Bénh Wilson va nhimg bénh 1y di truyén trén gen lan trén
nhiém sic thé thuong, biéu hién 1am sang phirc tap, bénh canh da
dang, phong phu, chan doan gap nhiéu kho khian. Chan doan bénh
bang k¥ thuat sinh hoc phan tir, gitip cho chin doan sém va chinh xac
bénh. Xac dinh vi tri cac dot bién gen ATP7B ¢ bénh nhan Wilson
cung cip nhiéu loi ich cho khoa hoc co ban va img dung 1am sang. 1a
mdt tiéu chuin vang dé khiang dinh chinh x4c chin doan bénh, gilp
phat hién nguoi lanh mang gen bénh, tur van di truyén va chan doan
trude sinh cho nhiing ba me c6 nguy co cao gilip ngan ngura va lam
giam ti 16 méc bénh.

KET QUA PHAT HIEN PQT BIEN GEN ATP7B

Pé tién hanh xac dinh dot bién trén gen ATP7B, tach chiét
DNA 1a budc dau tién quan trong cua quy trinh thuc hién cac ky
thuét sinh hoc phan tir. Trong nghién ctru nay, tat ca mau DNA dugc
do trén may quang phd ké Nano-drop & budc song 260/280nm déu c6

d0 tinh sach nam trong khoang 1,8+2.0.

Trong nghién cuu nay, ky thuat PCR va giai trinh ty gen
truc tiép da dugc ap dung dé xac dinh dot bién. Két qua cho thiy
da phat hién dugc 48/61 (78,6%) bénh nhan dugc phat hién co
dot bién trén gen ATP7B gdm cac dot bién sai nghia, dot bién

thém nucleotid, dot bién & vung 5’ tan va dot bién ¢ vung intron.
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Bénh nhin c6 ddt bién sai nghia (missense mutation)
Bénh nhén cé dét bién sai nghia di hop tir

Dot bién sai nghia di hop tir trén exon 8 thay thé nucleotid tai
vi tri 2490 G>T, lam cho by ba ma hoa arginine chuyén thanh
leucine. Pay 1a dot bién dugc cong bd gay bénh. Hai kiéu dot bién
trén exon 8, p.T715A va p.R788L duoc tim thay. Dot bién p.T715A
12 mdt dot bién méi. Tai cung vi tri nay, da c6 mdt nghién ctu cia
Hungary cong bd dot bién p. T715H gay bénh Wilson va mot nghién
ctru cua An do cong bd dot bién tao ma két thuc p-T715Stop . O bénh
nhan mang dot bién p.T715A xuét hién thém mot dot bién di hop tir
trén cing exon 8, d6 1a dot bién p.N765G (c.2295C>G). Pot bién nay
cling da dugc cong bd gay bénh trong mot nghién ctru ctia Trung Qubc
. Arginin (R) 1a mdt acid amin phan cuc mang tinh kiém giit vai tro
quan trong cho qua trinh can bang dién tich ciia mang té bao, cho nén
su thay ddi tinh cht acid amin tai vi tri nay, anh huéng 16n dén qua

trinh chuyén hoa Cu®*
Bénh nhén cé dét bién sai nghia dong hop tir

* POt bién c.-75C>A 1a dot bién sai nghia do thay thé
nucleotid C thanh A tai vi tri ndm cach ma khoi dau 75 bp: 12
bénh nhan mang dot bién kiéu nay, bao gdm 7 bénh nhan mang
dot bién déng hop tir va 5 bénh nhan mang dot bién dj hop tu. Dot
bién dong hop tir két hop voi cac dot bién di hop tir hodc giira dot
bién dong hop tir véi dot bién dong hop tir khac, lam cho ciu tric

va chirc ning cua protein ATP7B thay d6i, dan dén giam mot phan
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kha ning van chuyén dong hoic mat hoan toan kha ning véan
chuyén dong cua protein ATP7B.
Bénh nhén c6 dot bién & ving 5> UTR

Mot ) bénh nhan c6 dot bién & vung 5’UTR nhu dot bién -
75C>A, dot bién c-128A>; dot bién-118/117 ins CGCCG, nhitng dot
bién nay c6 thé 1a di hop tir hodc ddng hop tir, bénh nhan c6 thé cd
dot bién duy nhét hodc két hop véi nhiéu dot bién khac. Cac dot bién
o vung 5’UTR da dugc chiing minh 1a nguyén nhan gy bénh wilson.
Bénh nhén c6 dot bién tao mi két thiic sém (nonsense mutation)

Bénh nhan c6 dot bién déng hop tir thay thé nucleotid 471C>A
dan dén bo ba thir 105 TCG ma héa Serine chuyén thanh ma két thuc
som TAG (S105*). Dot bién nay phat hién trén exon 2. Day 14 vi tri
bam cho cac nguyén tir dong gdm 6 MBSs, mdi mot MBSs gdm cic
trinh ty MxCxxC, 1 MBSs s& gin v6i mot nguyén tir dong. Dot bién
tao nén ma két thac sém, 1am mat hoan toan chuc nang va cAu trac
ctia protein ATP7B, dot bién p.105Stop dugc cong bd giy bénh &

cac nude Duc, Trung Quoc
Bénh nhén cé d¢t bien thém nucleotid (insertion mutation)

Dot bién thém 5 nucleotid CGCCG & vi tri giita - 117/-118 trén
ving 5’UTR (cach vi tri md khoi dau 117 bp). Dot bién thém 5
nucleotid CGCCG di 1am thay dbi trinh tu cac acid amin phia sau
ctia gen, do d6 1am thay d6i chtc ning cua ving ndy, hodc tao nén
mi két thuc sém, 12 nguyén nhan giy bénh Wilson, di dugc cong bd

trong nhiéu nghién ctru ciia Trung Quéc, Nhat Ban, Ty Ban nha, Y.
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KET LUAN

1. Xéc dinh ddt bién gen trén bénh nhin Wilson

48/61 (78,6%) bénh nhan Wilson Viét Nam c6 dot bién gen
ATP7B, voi tong sé 118 duoc phat hién, va 13/61 (21,4%) bénh
nhan khong phat hién thiy dot bién gen ATP7B.

Dot bién sai nghia chiém ti 18 cao nhét (56,7%), tiép theo 1a dot
bién ¢ viing 5’UTR chiém ti 1¢ 22%, dot bién thém nucleotid va dot
bién tao ma két thuc sém chiém ti 1¢ thap hon véi 11,8% va 7%, dot
bién & ving intron chiém ti 1¢ thip nhat (2%).

2. Da thiét l1ap thanh cong ban do dot bién gen ATP7B trén bénh
nhin Wilson Viét Nam

Budc dau da thiét 1ap thanh cong ban d6 dot bién gen ATP7B
trén bénh nhan Wilson Viét Nam véi 28 dang dot bién gen phan bd
trén 13 exon cua gen ATP7B, trong d6 dot bién & ving exon 3, exon
10 chiém ti 1& cao nhét, tiép theo 13 & viing exon 1, exon 2, exon 16

va exon 8 chiém ti 1& thip hon.

KIEN NGHI

Bénh Wilson thuong dugc phat hién mudn. R4t nhiéu triéu
ching ciia bénh giy nén nhitng chin doan khic nhau. Chan doan
chinh xac nguyén nhan gy bénh, gop phan vao chan doan som

diéu tri sém, giam kinh phi cho gia dinh ngudi bénh ciing nhu
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ganh ning cia xd hoi. Do d6 chung t6i xin c6 mot sd kién nghi
nhu sau:

1. Thiét lap va quan 1y co s& dir liéu vé dot bién gen ATP7B &
bénh nhan Wilson.

2. Thiét l1ap va quan ly co s dir lidu vé ngudi mang gen
bénh Wilson.

3. Tu van di truyén trudc hén nhan va chian doan trude

sinh cho nhitng ba mg¢ c¢6 nguy co sinh con bi bénh trong qua

trinh mang thai.
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24,1,2,23,22,3,4,21,20,5,6,19,18,7,8,17,16,9,10,15,14,11,12,13



BACKGROUND

* Urgency of topics

Wilson 's disease disrupts copper metabolism was
described long ago and found in many countries around the
world. This is a recessive genetic disease on autosomes
(13914.3).ATP7B gene mutations, gene coding for the enzyme
ATP7B P -type ATPase, respectively, with copper transport
function in the body. Wilson disease manifestations copper
accumulation in the liver and other organs of the body such as
the brain, eyes, kidney, skin, bones, joints. If not diagnosed and
treated promptly, the copper accumulation in these organs will
cause serious complications to the nervous, digestive,
psychiatric, metabolic disorders and pigmentation. In Vietnam,
an estimated 3000 people and about 100,000 have Wilson's
disease Wilson's disease gene carrier.The clinical study
showed that patients with the diagnosis determined early
treatment measures helped limit the complications and maintain
the normal function of organs in the body. Therefore, the
application of the techniques of modern molecular biology to
determine the exact genetic mutations causing Wilson disease
is essential, especially in patients with a family history or the
patient has symptoms atypical



* Objectives of the research
(1). ATP7B gene mutations detected in patients with Wilson.
(2). Establishing distribution maps ATP7B gene mutations in

patients with wilson research.
* The meaning of scientific and practical subjects:

This study is the ATP7B gene mutations detected a first
comprehensive  implementation inVietnam. Using high
techniques of modern molecular biology. The results of the
thesis important contribution to the collection of disease-related
mutations Wilson,explain the pathogenesis, establishing
reliable diagnostic method enables the screening and genetic

counseling aims to prevent and reduce disease incidence

Wilson disease detection in fact there are many
difficulties, due to atypical symptoms, patients medical
examination specialists in many different, Common tests

GOT, GPT, ceruloplasmin not accurately detect the disease.

This is the first comprehensive study ATP7B gene
mutations of patients Wilson in Vietnam. Using the direct
detection method (by PCR and sequenced), the subject has
pinpointed the ATP7B gene mutations in patients with Wilson,
mapping the genetic mutations in patients studied and create a

scientific basis for the marriage counseling, genetics and



diagnostics, aimed ultimately prevent and reduce disease
incidence. Therefore the subject of scientific significance and

profound humanism.
* Thesis structure

- The thesis is presented in the 93 pages (not including
references and appendices). The thesis is divided into 7

sections:
+ Introduction: 2 pages
+ Chapter 1: Overview document 33 pages
+ Chapter 2: Objects and methodology 13 pages
+ Chapter 3: Research Results 21 pages
+ Chapter 4: Discussion 22 pages
+ Conclusion: 1 page
+ Propose: 1 page

The thesis consists of 4 tables, 3 charts and figure 21.
Using 101 references, including Vietnamese, English and some
Web pages. The appendix includes medical studies, Study
subjects : including 61 patients diagnosed by clinical Wilson,
defined mutation ATP (Center for Gene - Protein Research,
Hanoi Medical University)



Chapter 1: OVERVIEW

1.1. Wilson disease

Wilson's disease was first described in the late 19th
century and so far the disease has been detected widely in
almost all countries and races around the world. Prevalence of
about ~ 1/350000 birth. According to this ratio, estimated in
our country today there are about 3,000 people with Wilson's
disease. This is a recessive genetic disease on chromosome 13,
is caused by genetic mutations ATP7B. Gene is important role
in the regulation of the absorption, distribution and excretion of
copper in the body. Therefore the mutation, will disrupt copper
metabolism, reducing the excretion of copper via bile, the
amount of copper accumulation in the organization gradually as
. Live, brain, eye, skin, kidneys, bones, joints... and cause a
variety of symptoms in clinical practice, these symptoms are
progressive with copper deposition process over time)

1.2. Genetics Wilson disease:

Wilson disease is a genetic recessive often chromosome.
Popular disease manifested when carrying both parental genes
ATP7B. If only a single abnormal gene are called carriers of
the disease gene. The gene carriers can transmit this abnormal

gene to their children. When two people who carry an abnormal



gene, the case that their child is born may experience

* 25% children Wilson disease for abnormal genes from

both parents

* 50% children will be a carrier of the disease gene, not

have Wilson's disease

* 25% children born normal

Mother gene
carriers

Father gen
carriers

®®

25% Baby not disease 509 Baby gene carriers 5z T T T

Figurel.1. Genotypes of the parents and the rate of disease in baby
(http://ditruyen.com)
1.3. Wilson disease molecular mechanism
In 1985, Frydman and his colleagues discovered the gene
mutation of Wilson disease on chromosome 13. Gene carries
the disease was confirmed ATP7B in 1993 by authors Tanzi
Bull and independent studies together. In 1994, Thomas and his



colleagues identified the disease gene at position 13914.3.

Genetic structure molecular pathology mechanisms were
investigated fully and clearly. ATP7B gene comprises 21
exons, encoding 1465 amino acids constituting a protein
responsible for transporting copper and ATP for energy use.
Protein ATP7B the unique characteristics of a protein
belonging to a family of proteins P - typ APTase with the
following functional areas. Transmembrane region, the N- act
as nucleotide binding site, the phosphorylation function P, the
A - reducing phosphorylation function, the function is MBSs
positions for copper atoms bind.- Wilson's disease is caused by
deficiency of the enzyme ATPase typ P (P - ATPase), is
encoded by a gene on chromosome 13q14.3 ATP7B. P -
ATPase enzyme acts as transport copper through the cell
membrane. The lack or reduced function of the enzyme leads to
reduced copper excretion into the bile from the liver cells and
causing hepatic copper accumulation .

Wilson disease manifestations copper accumulation in the
liver and other organs of the body such as the brain, eyes, kidney,
skin, bones, joints.If not diagnosed and treated promptly, the
copper accumulation in these organs will cause serious
complications to the nervous, digestive, psychiatric, metabolic

disorders and pigmentation.The clinical study showed that patients



with the diagnosis determined early treatment measures helped
limit the complications and maintain the normal function of

organs in the body.
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Figurel.2. ATP7B gene structure and mutations
1.4. Diagnose

* The standards of Sternlieb (1978).

+ Liver damage symptom

+ Neurological symptoms

+ Serum ceruloplasmin <20mg/dl

+ Within Kayser - Fleischer

+ Family history

- Exclusion ;



+ Patients with other neurodegenerative diseases.

1.5. The detection method Wilson

- Subclinical indices

- Copper in plasma < 80mg / dl, increased copper in
urinary > 100mg/24hours or > 1mmol/24hours,100 grams in
the liver over 250mg copper

- Quantification of blood ceruloplasmin concentrations
decrease below 20mg / dl, may be to the extent Omg / dl or only
trace. Increased ALT and AST, urinary protein. Tests of blood
count, blood coagulation disorders

- Microscopic tests on liver acute hepatitis, chronic
hepatitis, cirrhosis, liver necrosis

- Computed tomography brain, MRI, we can see the
damage the hippocampus, the dirt, cortical atrophy, ventricular
dilatation, hypointense on T1-weighted images, the increase on
the T2-weighted signal, image photo ventricular dilatation,
cortical atrophy.

1.6. Molecular biology techniques to detection gene
mutations.

Technical use ATP7B gene sequencing, the team of
Tanzi, Caca, Ferenci discovered H1069Q mutations (exon 14),
most commonly in patients with Wilson in the countries of
Central, Northern and Eastern Europe

Approximately 50-80% of patients with Wilson in those
countries have at least one mutant allele H1069Q. Several other
mutations as 2299insC, G710S (exon 8) ; DelC 3400 (exon 15)



and R969Q (exon 13) percentage of about 10%.

Research Loudianos et al showed a 15 bp mutation (-441
[ -427 del) located in the promoter region of the gene is ATP7B
mutations specific to patients Wilson in Sardinia island nation
located in the Mediterranean. Another study of Oru S et al
showed that mutant lost 24 bp and Alal278Val in patients with
Wilson's family is also a mutation of this island nation. Using
PCR combined with dHPLC before sequenced, Curtist et al
1999 showed mutations in exon 8, 14 and 18 accounted for
60% the proportion of mutant alleles in patients Wilson in
England. In countries with ethnic diversity like USA, Canada
(North America) the establishment of data on specific genetic
mutations difficult

Shah et al 1997 study conducted on 118 patients with
Wilson Group USA is denominated Caucasians (Nordic) also
showed that the most common mutations are mutations
H1069Q, allele mutation rate is 35.2%. In Brazil and Chile
mutations highest proportion 3400delC mutations. So far data
on ATP7B gene mutation rates in most Asian countries, only in
3 countries are China, Japan and Korea. In 1995, Kim et al
found three gene mutations in patients with Wilson ATP7B
Korean people, which is the most common mutation in exon 8
R778L, leucine amino acid Arginine converted (CGG — CTG)
at codons 2333.

This mutation accounts for the highest rate in Japan
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(35%) and Taiwan (43.1%). 29 Taiwan patient is Lee Wan et al
studied by PCR, then PCR products processed with restriction
enzymes, genetic sequencing detected 21 patients with
heterozygous mutations R778L and 2 types patients
homozygous mutant. Wilson studied 75 patients with the
Chinese people, Liu and colleagues have discovered 49 cases
R778L mutation, while 16 and 33 homozygous recessive
heterozygous case. Wilson in Vietnam, the study of disease
gene discovery and genetic mutations causing Wilson disease,
not comprehensive studies,in 2011 Van Ta Thanh et al, his
team build successful detection process ATP7B gene mutations
cause Wilson disease in Vietnam.

1.7. Treatment of Wilson's disease:

Treatment to restore balance in the body contrac,
including measures to reduce intestinal absorption measure
copper and copper increased excretion via urine.

Diet some foods containing high copper shelled seafood,
nuts, liver, chocolate, soy products, gelatin, dried fruit and
mushrooms use pure drinking instead. Do not drink of beer,
alcol and stimulants. Drug treatment of Wilson D -
penicillamine, dicaptol, acetate or zinc sulphate trientine zinc,
tetrathiomolybdate, antioxidants. Wilson defended very
ominous prognosis if not diagnosed properly. In some cases,
though treated, but can progress to severe, even fatal risks.
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Chapter 2: SUBJECTS AND METHODS

2.1. Research Subjects

Of 61 patients with Wilson gene mutation (Gen Research
Center - Protein Hanoi Medical University)

- 10 people healthy, with no family history of the disease
genetic engineering used to standardize and control samples
and samples from carrying out research in molecular biology
techniques for genetic analysis.

2.2. Research Methodology:

Using a prospective study and cross-sectional descriptive
2.3. Study sites

+ Center for Gene Research - Protein, Hanoi Medical
University.

+ Time from 1/2012 - 6/2014.

Diagram of the study design | =" | Partients Wilson

|

Ts ipsin =3

pzmisnsow v emuos blood-EDTA

Bin 83 43t Hin gen ATFB — .
: wnchmomgs | DNA extraction

l

Map gen ATPTE mutation

Determining the genetic . sumuig Bl g POl PCR amplification of
mutation ATPTB il o= cene ATP7B exons
Compared With | s wiombe | Glitidtsga | Tuhsd s phin | i ation PCR product

gene bank ——
Sequenced

2.4. The process and techniques used in the study
- DNA extracted from the sample total
- PCR amplification ATP7B gene exon 21
- Technical sequenced

2.5. Thread adhere research ethics in medicine.
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Chapter 3: RESULTS

3.1. Results DNA extraction

Total DNA from whole blood is separated by the method
of phenol / chloroform

The concentration of total DNA extracted value from 150
- 1200 ng / ml and purity of the sample at a rate satisfactory
optical density measured at 260/280 nm wavelengths are in the
range 1.8 -2.0.
3.2. Results PCR amplification exon regions of gene ATP7B

Using 21 primers of specific primers to amplify all
21 exons of the gene ATP7B. The size of the PCR
products in the range of 250-550 bp. Amplification
products by agarose gel electrophoresis on 1.5%.

MK 1 2 3 4 5 6 7 8 9 (4 (-

<400 bp

Figure 3.1. PCR amplification results of exon 3 of the
ATP7B gene.
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MK: Marker @174. 1-9 : Patient's

(-): Negative control (+): positive control

Comment: PCR products obtained clear, no byproducts.
PCR amplification products guaranteed response next
sequenced to detect point mutations
3.3. Results detected gene mutations ATP7B

PCR products continue to be sequenced to detect
mutations. The results showed that many different genotypes
were detected in patients with Wilson include mutant genotype
heterozygote genotype homozygous mutation in one location on
the gene and the other genotype combinations of 2 heterozygous
mutation, homozygous or combined with the SNP.
3.4. Wilson patients with the mutation form of the gene
ATP7B

* missense mutation
€.2490 G ¢.2490 G>T(p.R778L)

AL GRWLEHL | p|L6LWLETH.L

A I e

Nguwi binh thuwdng Bénh nhan ma sé W51
Normal person Patient W51

Figure 3.2. Gene sequencing results of patient identification
number W51
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Vertical arrow indicating the location mutations, the
digits on the arrow pointing nucleotide and amino acid position
changes.

Comment: ATP7B gene sequencing to detect patients
with mutation code W51 heterozygous missense, replacing
nucleotide 2490G > T leads to 778 CGG triplet coding things
turn into CTG encoding Arginine Leucine (R778L).

* Patients homozygous mutation 5 UTR

c.-15C c.-75C>A
A AN
A ; ’
ML \ ‘f\/\ A 1,f\{!/\!§f\f§/ V\W i
Nguoi binh thudng Bénh nhan ma sb W25
Norman person Partient W25

Figure 3.3. Gene sequencing results of patient identification
number W25
Vertical arrow indicating the location mutations, the
digits on the arrow indicating the location of nucleotide
changes.
Comment: ATP7B gene sequencing detects code W25
patients homozygous mutation into C replacement at 5UTR

area code starting from position 75 bp
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*Patients with homozygous mutations stop codon

c.471C c.471C>A(p.5105%)

W ———
Yyvesvvetrae vYvevyvceLa

)

Nguwoi binh thuwdng Bénh nhan ma sb W20
Norman person Patient W20

Figure 3.4. Gene sequencing results of patient identification
number W20

Vertical arrow indicating the location mutations, the
digits on the arrow indicating the location of nucleotide
changes.

Comment: ATP7B gene sequencing detects code W20
patients homozygous mutations of nucleotide substitution 471C
> A guide to the three 105 TCG Serine converted encryption
codes ending TAG (5105 *)



16

*Patients with mutation insertion mutation

c.-117/-118 c.-117/-118 ilsCGCCG
oAGCCGCGCCGATGCCCTCACACT GAGCCGCGCCGEREEGATGCCCTCAC
e o on

NaULBIN tHang Bénh nhan ma s W45,
Norman person Patient W4S

Figure 3.5. Gene sequencing results of patient identification
number W20

Vertical arrow indicating the location mutations, the
digits on the arrow indicating the location of nucleotide
changes.

Comment: ATP7B gene sequencing detects code W45
patients homozygous mutations CGCCG 5 nucleotides at
positions between -117 / -118 on the 5'UTR (code starting from
position 117 bp).
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Table 3.1. ATP7B gene mutations in patients with Wilson

. Mutation
ordinal
numbers ' _ _ Exon | Numbers
nucleotid acid amin
C.-75C>A 12
1. ¢.117/118CGCCG 5'UTR 13
c.-128A>C 1
2. Ins 47/48 CGGCG Exon 1 14
c.471C>A p.S105* 9
3 C.305G>A 0.G50S Exon 2 1
4, €.1523G>C p.V456L Exon 3 23
5. €.1810G>C p.A604P Exon 5 2
€.2490G>T p.R778L 5
6 C.2147T>G 0T715A | DXOn8 1
€.2652 A>G p.K832R 13
£ c.2706C>T 0.T850I Exon 10 3
8. €.2862T>C p.L902P Exon 11 1
€.2974G>C p.W939C 1
9. €.2982 G>A p.G943D Exon 12 1
€.3012G>A p.R952K 1
€.3106 G>C p.C980S 1
10. ¢.3107C>A p.C980S Exon 13 1
€.2954G>A p.C985T 1
€.2892G>A p.G943D 1
11 €.3079G>C o.D1027H | O 14 1
¢.3577T>C p.V1140A 5
12. C.3587T>A p.F11441 Exon 16 1
€.3600T>C p.P1148L 1
€.3966C>A p.F12401 1
13 C.3976A>T oNizzol | —On18 1
14. .4060+6C>T IVS18 2
15. c.4112T>C p.L1371P | Exon 20 1
Téng | 28 28 15 117
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Comment: 28 kinds of different mutations and SNPs were
detected in exon 14 of the gene ATP7B and 5'UTR region in
patients with Wilson Vietnam. A mutation in exon regions
highest proportion (76%), followed by mutations in the 5'UTR
2nd high percentage (22%), mutations in the intron lowest
percentage (2%)

missense mutation
56.7%0

0,013
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w0 Nutation S UTE

0,08 211% [msertion mutation

_— 11.8% stop codon
7 "% 1.8% Mutation intron

LK -+ -
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nghla nucleotd ki ihioe ntmn

10, 0%

Figure 3.6. The mutations detected in patients with Wilson

Comment: In five mutations were detected on ATP7B
gene in 48 patients with Wilson Vietnam, missense mutations
(missense mutation), who accounted for 56.7% the highest,
followed by a mutation in the 5'UTR accounts ratio of 22%,
more nucleotide mutations accounted for 11.8% rate, sudden
premature end code generation and mutation in intron regions
were smallest with 7.7% and 1.8%.
3.5. Design map ATP7B gene mutations causing Wilson
disease in Vietnam

Designed Wilson disease gene map based on the mutations
occur in the study, published mutations cause disease directly, or
of mutations causative synergies. The mutation occurs in exon
and whole regions ATP7B gene function. According to the
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results of our study, 28 type mutation was found on 48 patients

studied, mutations detected in the 5 'UTR, in exon 13 of the gene

and the intron 18.
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Figure 3.7. Map location ATP7B gene mutations in

patients with Wilson's disease Wilson Vietham

Comment: 3 type 5'UTR region mutations, mutations in

exon 24 type 1 type mutation on intron
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CHAPTER 4: DISCUSSION

4.1. Characteristics of the study subjects

Wilson's disease and other genetic diseases on the
recessive gene on chromosome often complex clinical
manifestations, disease diverse, rich, difficult diagnosis.
Diagnosis by molecular biology techniques, enables early and
accurate diagnosis. ATP7B gene mutations in patients with
Wilson's offer many benefits to the basic science and clinical
applications. is a gold standard for confirming the correct
diagnosis, detection of healthy people carry the disease genes,
genetic counseling and prenatal diagnosis for high-risk mothers
to help prevent and reduce the incidence.

RESULTS DETECTION ATP7B GENE MUTATIONS

DNA extraction is a critical first step in the process of
implementing the techniques of molecular biology. In this study, all
DNA samples are measured on the spectrophotometer Nano-drop at
a wavelength of 260 / 280nm purity has ranged 1,8-2.0. In this
study, PCR and direct gene sequencing was used to identify
mutations. Results showed detected 48/61 (78.6%) patients were
found to have mutations in the ATP7B gene mutations include
missense, more nucleotide mutations, mutations in the 5 ‘end and
mutations in the intron.

Patients with missense mutations

Patients with missense mutant heterozygous

Missense mutation in exon 8 heterozygous nucleotide
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substitution at position 2490 G> T, make arginine codon
changed to leucine. This was published mutations cause diseas.
Two types of mutations on exon 8, p.T715A and p.R788L
found. P.T715A mutation is a new mutation. At the same
location, there was a study of Hungary announced p.T715H
pathogenic mutation Wilson and a study of India announced the
stop codon mutations create p.T715Stop. In patients with the
mutation p.T715A appear more a heterozygous mutation in exon
8 together, which is mutated p.N765G (c.2295C> G). This
mutation has also been published in a study pathogenic Chinese.
Arginin (R) is polarized amino acid alkaline important role in
the process of balancing the charge of the membrane, so that
the amino acid change in the nature of this position, affect the
metabolism of Cu2

+ Patients with missense mutant homozygous

* C-75 mutant C> A missense mutation is due to
replace the A nucleotide at position C is a code starting 75
bp: 12 Patients with the mutation type, including 7 patients
with homozygous mutations and 5 patients with
heterozygous mutations. Homozygous mutation combined
with heterozygous mutations or between homozygous mutant
with homozygous mutations, making the structure and
function of protein ATP7B change, resulting in reduced part
performance forward contracts or complete loss of the ability
of copper transport protein ATP7B.
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Patients with mutations in the 5 "UTR

Some patients have mutations in the 5’'UTR as mutations -
75C> A mutant c-128A>; mutant-118/117 CGCCG ins, these
mutations may be heterozygous or homozygous, patients may
have unique mutations or mutations associated with many
other. The mutation in the 5’'UTR proven wilson disease causes.

Patients with mutations stop codon

Patients with homozygous mutations of nucleotide
substitution 471C> A guide to the three 105 TCG Serine
converted encryption codes ending TAG (S105 *). This
mutation on exon 2. This discovery is the binding site for the
copper atoms of 6 MBSs, each one consisting of sequences
MxCxxC MBSs, 1 MBSs be tied to a copper atom. Mutations
create stop codon, complete loss of function and structure of
ATP7B protein, mutations cause disease p.105Stop published
in Germany, China.

Patients with more nucleotide mutations (insertion
mutation)

5 nucleotide mutations at positions CGCCG between -
117 /-118 on the 5'UTR (code starting from position 117 bp). 5
nucleotide mutations CGCCG changed amino acid sequence of
the gene behind, thus altering the function of this region, or
make stocks ended early, Wilson's disease causes, was
announced in many studies of China, Japan, Spain, Italy.
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CONCLUSION

From the research results can offer some conclusions:
1. Identifying gene mutations in patients with Wilson

Research has identified 48/61 patients, accounting for
78.69% ratio, with ATP7B gene mutations. There are 28
different mutations in 118 genes mutations found in the
ATP7B,including 12 types of newly discovered mutations in
patients with no research material published. Including the
mutation: Mutations at the 5'UTR, mutations creating ending
stocks, nucleotide substitution mutation, more nucleotide
mutations, mutations in non-coding region and on the coding
region of gene
2. Has established successfully map gene mutations in
patients with Wilson ATP7B Vietnam

Complete design map ATP7B gene mutations in patients
of Wilson Vietnam, with a total of 118 mutations of 28 type
and 13 exon located on the function of the gene, while 12 new
mutations found in patients that have not seen published in any
official document.
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RECOMMENDATIONS

Determine the cause of the disease, contributing to
diagnosis and effective treatment. Reduced funding for his or
her family as well as society's burden. Therefore we would
like to have some recommendations as follows:

1. Establish and manage databases on ATP7B gene
mutations in patients with Wilson.

2.Establish and manage a database of Wilson disease
gene carriers.

3.Genetic counseling before marriage and prenatal

diagnosis for women at risk of ill baby during pregnancy.



