PAT VAN DE

1.Tinh cap thiét caa dé tai

Tang san thugng than bam sinh (TSTTBS) 1a mét trong nhiing bénh noi tiét di truyén. Trong do, thé
thiéu enzym 21-hydroxylase (21-OH) hay gap véi ty 1 90%- 95%, bénh biéu hién véi hai thé 1am
sang mat mudi va nam hoa don thuan. Bénh diéu tri duoc bang liéu phap thay thé hormon sudt doi.

Bénh mang dic tinh caa di truyén don gen 1an, gen CYP21A2 nam trén nhidm sic thé thuong,
tudn theo quy luat ctia Menden nén trong pha hé cta nguoi bi bénh c¢6 nguoi mang gen di hop ti, ¢
kiéu hinh binh thuong nhung nguy co truyén gen bénh cho con. Néu hai nguoi mang gen di hop két
hon véi nhau, kha niang 25% con sinh ra s& bi bénh va 50% con la di hop ti. Trong quan thé, ty 1é méc
bénh 1a 1/14.000, nhung ty 1¢ ngudi mang gen lai rat cao 1/60-1/83. Do vay, nguy hiém cua bénh di
truyén don gen 1an 1a bénh s& duoc di truyén tir thé hé nay sang thé hé khac, néu ching ta khong cé
bién phap can thiép phong bénh tich cuc thi ty 1¢ bénh trong quan thé sé ting cao. Hién nay, phuong
phéap phong bénh c6 hiéu qua nhat 1a tir van di truyén. Viéc phat hién ngudi lanh mang gen bénh va
chan doan truéc sinh, gidp chan doan bénh sém cho thai nhi. Néu thai nhi bi bénh l1a con géi, s tién
hanh diéu tri sém tir nhitng tuan du cua thai va tiép tuc diéu tri ngay sau sinh, dé Iam giam tinh trang
nam hoa, c6 thé tranh dugc phau thuat chinh hinh sau sinh cho tré. Néu thai nhi bi bénh 1 con trai tién
hanh diéu tri ngay sau sinh, dé tranh con suy thuong than cap va dem lai sy phat trién binh thuong vé
sau cho tré. C6 nhiéu cong trinh nghién ctru vé bénh TSTTBS d dwoc cong bd nhung cac nghién ctu
chua yéu tap trung vao phan tich cac dac diém 1am sang, xét nghiém, dic diém di truyén, diéu tri, dot
bién gen CYP21A2, con nghién ciu vé ngudi lanh mang gen bénh va chan doan trude sinh bénh
TSTTBS con rét it.

Xuét phat tir y nghia thyc tidn trén, ching toi tién hanh nghién cau dé tai: “Phat hién nguoi
lanh mang gen dét bién CYP21A2 va chdn dodn trueéc sinh bénh tang san thirong bam sinh thé thiéu
enzym 21-hydroxylase”

2. Muc tiéu nghién ciru

1/ Phét hién nguoi lanh mang gen bénh cho cac thanh vién gia dinh bénh nh&n bi bénh tang san
thuong than bam sinh thé thiéu enzym 21-hydroxylase.

2/ Chan doan trude sinh cho mét sb thai phu mang gen dot bién gay bénh ting san thuong than bam
sinh thé thiéu enzym 21-hydroxylase va tu van di truyén cho gia dinh bénh nhan.



3. Y nghia thyc tién va nhirng déng gép méi ciia dé tai

Nghién ctru phét hién dot bién gen ¢ cac thanh vién gia dinh ctia ngudi bénh dé tim ngudi mang gen
bénh va chan doan trudc sinh cho nhirng thai phu 1a ngudi mang gen dé phat hién bénh som. Pay 1a
mot déng gop mai trong linh vuc bénh Iy noi tiét di truyén ¢ nude ta, dong thoi nghién ciru vira c6
tinh khoa hoc va vira ¢6 tinh nhan van.

3.1. Phat hién nguoi lanh mang gen dot bién s& gilp quan Iy va tu van chan doan trudc sinh cho cac
thai phu c6 nguy co cao. Tim thay gen dot bién CYP21A2 ¢ bénh nhédn 1a co sé can thiét dé xét
nghiém tim gen dot bién cho cac thanh vién cua gia dinh va dong ho. Nho o, bac si co thé tu van di
truyén tranh hai di hop tir két hon vai nhau hoac két hdn can huyét théng lam tang ty 18 bi bénh.

So véi két qua cac nghién ctru trudc day duoc thyc hién tai Bénh vién Nhi Trung wong thi nghién cau nay
da phét hién thém 7 dot bién diém méi & cac thanh vién gia dinh bénh nhan. Day c6 thé xem 1a mot dong
gép mai cua tac gia.

3.2. Luan 4n dau tién nghién ciru vé chan doan trudc sinh cua bénh TSTTBS thé thiéu 21-OH. Chan
doan trudc sinh gilp chan doan bénh sém cho cac thai nhi géi bi bénh, tir day c6 ké hoach diéu trj
truée sinh tranh bat thuong bo phan sinh duc sém ngay tir nhitng tuan dau cua thoi ky mang thai va
néu Ia thai nhi trai bi bénh s& diéu tri ngay sau sinh. Nhu vay, bénh duoc phét hién sém, tranh duoc
céc cap ctru do con suy thuong than cap, dan dén tir vong cho tré ngay sau sinh va tranh duoc cac bat
thuong bo phan sinh dyc nir sau nay.

Chan doan trude sinh bang choc 6i cho 12 thai phu mang gen di hop tir; cho két qua: 2 thai nhi
bi bénh TSTTBS thé thiéu 21-OH voi kiéu dot bién p.R356W va 8 thai nhi la di hop tir véi dang dot
bién x6a doan, p.I1172N, Q318X & R356W va 3 thai nhi khdng mang gen gay bénh. S6 luong thai nhi
duoc chan doan chua nhiéu, nhung day 1a két qua ciia ang dung ky thuat mai, hién dai cua di truyén
phan tir; giai trinh ty gen va MLPA trong chan doan trugc sinh.

4. Cau tric cia luan an

Luan &n bao gém 119 trang, bao gém 4 chuong: Chwong 1: Téng quan van dé nghién ctu, 32 trang;
Chuong 2: Ddi tuong va phuong phép nghién ctu, 13 trang; Chuong 3: Két qua nghién ciu, 32 trang;
Chuong 4: Ban luan, 17 trang. Két luan: 1 trang; Kién nghi: 1 trang. Luan &n cd: 12 bang, 3 biéu do, 46
hinh anh, 90 tai liéu tham khao (9 tiéng Viét, 81 tiéng Anh).

Chuong 1
TONG QUAN

1.1. Pic diém bénh TSTTBS thé thiéu 21-OH

1.1.1 Pinh nghia: TSTTBS thé thiéu 21-OH la bénh gay nén do dot bién gen CYP21A2 trén canh
ngan cua NTS s6 6(6p21) 1a gen ma hoa dé tong hop enzym 21-OH. Khi gen CYP21A2 bi dot bién
gay giam hoic khong tong hop dugc enzym 21-OH tham gia vao qua trinh tong hop hormon vo
thuong than, dan dén khong tong hop duoc aldosteron va cortisol lam ting tong hop testosteron. Biéu
hién 1am sang cia bénh gom cac triéu ching ciia suy thuong than cap, roi loan dién giai: giam Na®,
tang K*, nam hoa ¢ tré gai, gia day thi som ¢ tré trai.

1.1.2. Co ché bgnh sinh

Qua trinh chuyén hoéa tir cholesteron tao thanh aldosteron, cortisol va testosteron, trong d6 enzym 21-
OH xc tac cho sy chuyén hoa progesteron thanh deoxycorticosteron va 17-hydroxyprogesteron thanh
11desoxycortisol va cudi cung 1a tong hop cortisol va aldosteron. Khi dot bién gen CYP21A2 gay
thiéu hut enzym 21-OH s& din dén giam nong d cta hai hormon ndy trong co thé. Pong thoi lam
tang tién chat progesteron va 17-OHP din dén tang tong hop androgen. O tré gai do ting testosteron
{rc ché sy phét trién cia budng tring va gay nam hda co quan sinh duc nhu: phi dai &m vat biéu hién
ngay sau khi sinh. O tré trai gay day thi sém gia. Bénh gay ting phat trién co thé ¢ ca hai gidi.

1.1.3 Vi tri, cdu trdc, chire ning gen CYP21A2

Gen CYP21A2 nam trén canh ngan cua NST sé 6 (6p21.3), nam trong phic hop MHC (major
histocompatibility complex) ciia hé théng HLA. Mdi gen CYP21A2 va CYP21A1P bao gém 10 exon
va c6 kich thudc khoang 30kb. Trinh tu nucleotide cua hai gen nay twong dong 98% trong cac exon va



khoang gan 96% trong céc intron, do vay trong qua trinh phan bao giam nhiém, do su thay ddi cua
trinh ty nucleotid hozc do su dot bién mat doan giita hai alen hodc nhan doan, chuyén doan mét cach
hoan toan dan dén thay doi ciu tric cua gen, gen CYP21A2 bj thay thé bang mot doan cua gen
CYP21A1P. Chirc ning ctia gen CYP21A2 la mé hoa dé téng hop enzym 21- OH, khi bi dot bién lam
thay d6i cau tric ciia gen CYP21A2, nén khéng tong hop dugc enzym 21-OH, hoic enzym 21-OH
dugc tong hop khong cé hoat tinh din dén cac thé bénh trén 1am sang.

1.1.4 Cac dgng dpt bién trén gen CYP21A2

Cho dén nay, trén thé gisi da ghi nhan c6 hon 100 cac dot blen khac nhau gay bénh TSTTBS do thleu
hut 21-OH, cac dot bién nay bao gdm cac dot bién diém, mit doan nho, thém doan nho va sap xép lai
mot cach phuc tap cta gen. Trong d6 10 dot bién pho bién nhét duogc phat hién gay nén nhiing thé 1am
sang khac nhau.

1.1.5. Pgc diém 1am sang va chdn dodn

Thé nam hoa don thuan: Tré trai c6 day thi som gia, duong vat to nhanh, c6 16ng mu, trang ca, giong
tram,... tudi xuwong ting nhanh, chidu cao thap khi & tudi truong thanh. O tré gai, am vat to gidng nhu
dwong vat, mdi I6n dinh vao nhau, 15 nigu dao & ngay dudi &m vat, va c6 cac dau hi¢u nam héa rd hon
sau nay: cao nhanh, 16ng mu, 1dng nach, trimg ca, co bép phat trién... .ngoai hinh nam, khdng phat
trién tuyén vi va budng tring gay roi loan kinh nguyét hozc vo kinh. Thé mat mudi: tré mat nudc man
tinh, khong tang can, nén nhiéu, biéng an va bo bl kém réi loan dién giai nang cé thé dan dén truy
mach va tir vong. Xét nghi¢m 17-OHP va testosteron tang. Réi loan dién giai ha natri mau, tang kali
mau. Tim thay dot bién gen CYP21A2.

1.2 Phét hié¢n nguwoi lanh mang gen bénh

1.2.1. Pgc diém di truyén ciia bénh

Bénh tuan theo quy luat di truyén don gen 13n, NST thudng cua Menden. Trong so d6 pha hé c6 nguoi
lanh mang gen bénh. Bénh xay ra khong lién tuc qua cac thé hé ma thuong xuat hién trong cing mot
thé hé. Ty 1é nam va nix bi bénh nhu nhau. Nguy hiém cua bénh khi b6 va me Iq hai di hop tir (nguoi
mang gen bénh) nhung khdng co bicu hi¢n lam sang cua bénh, nhung di truyeén gen bénh cho con;
25% con mang dong hop tu gen bénh (aa) s& bicu hién bénh trén lam sang, 50% con mang di hop tur
Ian (Aa) khong bicu hién bénh trén 1am sang. Trong quan thé ty 1¢ nguoi bi bénh TSTTBS thé thicu
enzym 21-OH la 1/14.000 — 1/20.000 tré so sinh, trong khi ty I¢ nguoi lanh mang gen bénh lai rat cao
la 1/60- 1/83 tuy thugc tirng chung toc. Do vay, khi khong c6 bi¢n phap phong bénh tich cuc thi ty 1€
ngudi bi bénh s& tang cao trong quan thé.

1.2.2. Cac phwong phdp phdt hién ngwoi lanh mang gen bénh

e S dung phan tich so d6 pha hé cua gia dinh dé tim ra nguoi mang gen DHT bit budc.

*  Phuong phdp sinh hoa cho céc thanh vién gia dinh: dinh lugng 17-OHP tang ¢ nhitng nguoi
mang gen. Nghiém phap kich thich ACTH cho két qua c6 ting nong d6 17-OHP, cortisol so
véi nguoi khdng mang gen.

e Xét nghiém sinh hoc phan tir tim gen dot bién CYP21A2.

1.2.3. Qudn ly va tw vén di truyén cho ngwéi 1anh mang gen

H so bénh Iy cua bénh nhan va cac thanh vién gia dinh c6 mang gen trong mdi gia dinh, dong ho s&
dugc quan ly tai phong tu van di truyen. Cac thdng tin ve bénh s& la bang chung khoa hoc chat ché
gitp cho cac bac si di truyen tu van tien hon nhan, tw van chan doan trugc sinh véi cac thai phu c6
nguy co cao sinh con bi bénh @€ c6 ké hoach diéu tri sém véi thai bi bénh.

1.3 Chén do4n truéc sinh bégnh TSTTBS

1.3.1 Chi dinh

+ Vo chong da duogc xac dinh la di hop tir mang gen CYP21A2.

+ Mot trong hai v chong bi bénh TSTTBS, con ngudi kia 1a di hop tir.

+ Céc thai phu ¢4 mot Ian sinh con bj bénh TSTTBS thé thiéu enzym 21-OH khi c6 thai tiép theo

can thiét chan doan trude sinh.
1.3.2. Cdc phwong phdp chin dodn trwéc sinh bgnh TSTTBS



Trudc hét can phai lay duoc té bao cua thai nhi dé chiét tich DNA. Sau d6 sir dung k¥ thuat sinh hoc
phén tur.
- Phuong phép choc 6i dudi siéu am: ¢ tudi thai 15-18 tuan, luong dich 6i hat ra trung binh 10-15ml.
Nguy co xay thai: <1%.
- Phuong phap sinh thiét gai rau: tién hanh tuan thai thir 9-12, nguy co xay thai khoang 2-3%, sé& gidp
chan doan bénh sém hon nhung hién nay thu thuat sinh thiét gai rau chua duoc thuc hién rong réi ¢
Viét Nam.
- Ky thuat sinh hoc phén ta: sir dung hai ky thuat:

+ Ky thuat giai trinh tu gen: 1a mot ky thuat phat hién dot bién gen truc tiép, cd thé phat hién tat

ca cc dot bién trén gen CYP21A2.
+ Ky thuat MLPA: phat hién cac dot bién mat doan, lap doan, chuyén doan trén gen CYP21A2, ki
thuat cho két qua chinh xac va nhanh.

1.4 Tinh hinh nghién ciru bénh TSTTBS & Viét Nam

O nudc ta viéc chan doan xac dinh bénh va diéu tri bénh TSTTBS da dwoc quan tam tir 1au. Bt
dau véi luan an TSYH cua V6 Kim Hué (2000) ngoai nghién ciru vé chan doan diéu tri, tac gia lan dau
cdng bd vé dot bién gen CYP21A2 do mit doan ¢ exon 6. Nam 2001, luan vin thac si ctia Thai Thién
Nam tiép tuc nghién ctu vé dot bién gen va bude dau nghién ctru vé phét hién nguoi lanh mang gen
bénh cho than nhan gia dinh. Nam 2007, luan an TSYH ctia Tran Kiém Hao phat hién thém 3 dot bién
diém ngoai dot bién x6a doan & bénh nhan va gia dinh ciia ho. Nghién ctru phat hién nguoi lanh mang
gen bénh cho bénh TSTTBS thé thiéu 21-OH co dé tai caa Thai Thién Nam va Tran Kiém Hao, nhung
V6i 6 lugng gia dinh nghién ctru it (<5 gia dinh) va str dung céc ky thuat PCR. Chan doan trugc sinh
cho bénh TSTTBS chua ¢ dé tai duoc cong bo.

) Chuong 2 ) A )
DOl TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong nghién cru

Muyc tiéu 1: 130 thanh vién trong gia dinh bao gom cha, me, anh, chi, em rudt bénh nhan
TSTTBS d4 duoc phéat hién dot bién gen CYP21A2 dang theo dBi va diéu tri tai Khoa Noi tiét -
Chuyén hoa- Di truyén Bénh vién Nhi Trung wong.

Muyc tiéu 2: 12 thai phuy la nguoi mang gen di hgp tir, d@ sinh con bi bénh TSTTBS va lan
mang thai tiép theo ¢ nguyén vong duoc chan doan trudc sinh.
2.2. Pia diém va thoi gian nghién cizu
Dé tai dugc tién hanh tai :
- Khoa Ngi tiét- Chuyén hoa — Di truyén Bénh vién Nhi Trung wong.
- Trung tdm Nghién ctru Gen va Protein truong Pai hoc Y Ha Noi.
- Trung tdm Chan doan trudc sinh Bénh vién Phy san Trung wong.
Trong thoi gian 3 ndm tir thang 9 nam 2011 dén thang 9 nam 2014.
2.3 Phwong phdp nghién ciru
2.3.1.Thiét ké nghién cizu: nghién ciu tién ciu, mo ta cit ngang.
2.3.2.Cé mau: tién ich; tat ca nhitng thanh vién gia dinh gom bd, me, anh, chi, em rudt cua 56 bénh
nhan du diéu kién nghién cau. Tat ca cac me cia bénh nhan mang thai lan tiép theo trong thoi gian
nghién cuu.

[ 56 bénh nhan TSTTBS d3 tim J

thay dot bién gen CYP21A2
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Hinh 2.1. Se’ do thiét ké nghién cru
2.3.3 Phuong phdp nghién ciu 1am sang va ki thugt di truyén phan tiz:
= Dic diém dbi twong NC: bénh nhan bi TSTTBS: tudi, gidi, thé bénh.
= XAy dung pha hé gia dinh cho tirng bénh nhan, it nhat 3 thé hé.
» Céac thanh vién gia dinh: bd, me, anh, chi, em rudt bénh nhan duoc kham, tu vin va liy mau
lam xét nghiém phan tich gen CYP21A2 bing k§ thuat MLPA va giai trinh tu gen.
= Khi c¢6 két qua nhitng thanh vién 1a DHT s& dugc tur van di truyén dé theo dai va thuc hién
c4c bién phap phong bénh khi can thiét.
2.3.4 Phurong phdp nghién ciru 1am sang, choc 6i va ky thugt di truyén phan tir:
+  Mai thai phu c6 mét hd so theo ddi thai san: tudi cua thai phu va tudi thai nhi khi chan doan
trudc sinh.
= Sir dung phuong phap choc 6i dé iy dich 6i, nudi cay té bao di, chiét tach DNA. Sir dung ky
thuat giai trinh ty gen va MLPA d¢€ xac dinh dot bién trén gen CYP21A2 cho thai nhi.
= Théng bao két qua phan tich gen CYP21A2 cua thai nhi cho gia dinh. Khi thai nhi bi bénh s&
giai thich dé gia dinh lya chon phuong phap diéu tri.
2.4 Xir ly sé ligu: cac sb lieu dugc xir ly theo phuong phap thong k& y hoc bang chuong trinh
EPIDATA 3.1.
2.5 Vdn dé dao dirc trong nghién ciu
Dé tai nghién ctru duoc tuan thu chat ché theo dao dirc nghién ciru trong Y hoc. Céc thanh vién gia
dinh tu nguyén tham gia nghién ctru va dugc lap hd so theo ddi va tu van di truyén. Cac thong tin cua
moi gia dinh s& duoc dam bao bi mat.
) C}luang 3: )
KET QUA NGHIEN CUU

Tién hanh nghién ciru 130 thanh vién cia 56 gia dinh ¢ con bi bénh TSTTBS thé thiéu 21-OH va
chan doan trude sinh cho 12 thai phu 1a DHT cho két qua sau:
3.1 Pic diém nhém nghién ciru
3.1.1 Phan bé theo gigi va tuéi ciia 56 bénh nhin TSTTBS thé thiéu 21-OH
Bdng 3.1. Phan bé theo gidi va tudi ciza bénh nhan tai thoi diém nghién cizu

Nam Nir Chung hai gioi
n Ty 1€ % n Ty 1€ % n Ty 1€ %
Tu < 1 tudi 19 63,3 12 46,2 31 55,4

Nhom tudi




Tu 1-5 tudi 8 26,6 10 38,4 18 32,1
>5 tudi 3 10,1 4 15,4 7 12,5
Tong sb 30 100 26 100 56 100

Nhém tré dudi 5 tudi chiém nhiéu hon: 87,5%, nhom tudi trén 5 tudi it hon: 12,5 %, trong do
IQn tudi nhat la 9 tuoi. Bénh nh&n nam mac bénh chiém ty 1 cao hon so véi nir 1a 53,6%, su khac biét
vé gigi khong cd y nghia thong ké ( p> 0,05).
3.1.2 Phan bé thé bénh ciia 56 bgnh nhan TSTTBS thé thiéu 21-OH

83,9% 16.1%
W Thé mat mudi [1Thé nam hoa don thuan

Biéu dé 3.1. Phan bé theo thé 1am sang ciza bénh nhan nghién ciu

Bénh nhan thé méat mudi hay gap hon chiém ty I¢ 83,9%, thé nam héa don thuan chiém ty I¢ thap hon
14 16,1%. Khong c6 bénh nhé&n thé khdng co dién.

3.1.3. Phan bé kiéu gen ciia 56 bénh nhan TSTTBS thé thiéu 21-OH
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Biéu dé 3.2.Phan bé kiéu gen cia bénh nhan

Dot bién diém tai intron 2 (12g) chiém ty Ié cao nhat: 31,9%, x6a doan: 26,4% va p.R356W: 18,0%.



3.1.4. Phan bé cac thanh vién gia dinh ciia b¢nh nhan
Bdng 3.2. Cadc thanh vién trong gia dinh bénh nhan

Thanh vién gia dinh n Ty 1€ %

Bd 55 423

Me 56 43,2
Anh trai 5 3,8
Chi gai 6 4,6
Em trai 5 3,8
Em gai 3 2,3
Tong sb 130 100

Trong 130 thanh vién gia dinh dugc phan tich gen, c6 56 nguoi me va 55 nguoi bé ty 18: 85,5,% (1
nguoi bo vi @@ mat nén khong phéan tich dugc gen). Anh, chi, em rudt bénh nhan cd 19 nguoi ( ty 1€ 14,5%)
da dugc phan tich gen, trong d6: anh trai: 3,8%, chi gai: 4,6%, em trai: 3,8%, em gai: 2,3%.

3.1.5. Phan bd tudi caa bd, me khi 1am xét nghi¢m
Bang 3.3. Phan bé tudi ciia ba, me khi lam xét nghiém

Thanh vién gia dinh n Tuéi trung binh
B 55 32,6+5,3 nam
Me 56 29,8+6,7 nam
Tong sb 111

BO, me bénh nhan déu trong d¢ tudi sinh dé, bo bénh nhén co d6 tudi trung binh 1a 32,6+5,3
ndm, bo co tyéi Iq’n nhat la 387 tuoi va thap nhat 22 tuoi. Tuoi trung binh cua me: 29,8+6,7 nam, 16n
nhat la 37 tuoi, thap nhat 21 tuoi.

3.1.6. Pic diém thai phu dwoec chin doén trwéc sinh

C6 12 thai phu dugc tién hanh chan doan trude sinh. Céc thai phu da sinh mot con bi bénh
TSTTBS thé thieu enzym 21-OH, c6 mang gen dot bien DHT CYP21A2, day la 1an mang thai tiép
theo.

Bang 3.4. Pdc diém tuéi ciia me va thai nhi khi chdn dodn triréc sinh

Thanh vién gia dinh n Tuéi trung binh
Thai phu 12 32,9 + 3,4 nam
Thai nhi 13 16,3 + 1,5 tuan

Tuéi thai phu khi choc 6’i chan doan trude sinh trung binh: 32,9 + 3,4 nam, trong d6 me c6 tudi 16n
nhat la 37 va tudi nho nhat la 23 tuoi.
Tudi trung binh cua thai nhi khi choc 6i 1a 16,3tuan.
3.2 Két qua nghién ciru chia muc tiéu 1
Chung t6i str dung ki thuat giai trinh ty gen va MLPA phat hién dot bién xoa doan va 8 loai dot bién
diém cua 55 bd va 56 me va 19 anh, chi, em bénh nhan.
3.2.1 Két qua phan tich gen cho bd, me bénh nhan
Bang 3.5. Ty 1¢ cac dang dot bién gen CYP21A2 6 ba, me cuia bénh nhan

STT | Dang ddtbién | bo(n) | Ty16% | me(n) | Tylé %

1 [12g 20 35,7 19 33,8
2 | Xo6a doan 13 25,0 18 30,4
3 | p.R356W 13 232 9 16,1
4 | pli72N 3 54 6 10,7
5 | p.R426C 2 3,5 2 3,6
6 | p.Q318X 3 54 1 1,8
7 | p.S125X 1 0 0 1,8
8 | p.wi9x 1 1,8 0 0




9 c.1763insT 0 0 1 1,8
Tong so 56 100 56 100
C6 55 b6 dugc phan tich gen trong do ty I¢ dot bién dang 12g chiém cao nhat 20/56 (35,7%), dot bién
xo6a doan 25%, 01 bo khong phat hi¢n thay gen dot bien, cd 02 bo cung mang 2 gen dét bien diem
p.Q318X va p.R356W trén mot alen. C6 56 me dugc phan tich gen trong do, ty 1€ dot bien 12g chiém
19/56 (33,8%), x6a doan: 30,4%.
3.2.2. Két qua phan tich gen cia anh chi em bénh nhan

Trong nghién cuu ¢6 19 anh, chi, em bénh nhén duge phan tich gen, trong d6 c6 4 nguoi khong
mang gen dot bien va 1 chi gai c6 kicu hinh binh thuong, nhung chua dugc phan tich gen, 14 nguoi
mang gen di hgp tir voi cac dang d6t bién dugc phén tich trong bang 3.6:

Bang 3.6. Ty [é mang gen dét bién ciia anh, chj, em bénh nhan

STT Céc anh, chi,em | 12g | Xoa doan | p.R356W | p.1172N
bénh nhan (n) (n) (n) (n)
1 Anh trai 2 1 0 0
2 Chi gai 2 1 1 1
3 Em trai 2 0 1 1
4 Em gai 2 0 0 0
Tong so 8 2 2 2

Co6 14 anh, chi, em bénh nhian mang gen di hop tir. Ba anh trai mang gen d¢t bién: 12g: 2 va xoa
doan:1. Nam chi gai mang dot bién di hop tir: 12g: 2, x6a doan: 1, p.1172N: 1, p.R356W:1. Bén em
trai mang di hop tir: 12g: 2;p.R356W:1;p. 1172N:1. Chi c6 2 em gai mang gen dot bién di hop tir 12g.
3.2.3. Minh hoa kiéu gen d¢t bién ciia thanh vién gia dinh bénh nhan

Nghién ciru tim thay c6 9 dang dot bién trén gen CYP21A2 hay gip; dot bién diém chiém ty 1¢:
69,6%, dot bién xda doan: 30,4%.

Minh hoa pha hé va kiéu gen dt bién diém bang ky thuat giai trinh tw gen ciia gia dinh
bénh nhan TSTTBS thé thiéu enzym 21-OH

% Hinh dnh dgt bién 12g/12g (c.656A/C>G) gia dinh bénh nhan 01

/ 5

Hinh 3.1. Pha h¢ gia dinh s6 01

Pha hé ciia gia dinh s6 1 ¢6 3 thé h¢, thé hé thir 1 va thir 2 khong c6 nguoi bi bénh. O thé hé thir
3, 1 con trai (111.5), 4 tudi bi bénh TSTTBS thé méat mudi. Co mang gen dot bién CYP21A2 kiéu 12g.
Céc anh, chi (111.1, 111.2, 1113, 111.4) cua bénh nhan khéng cé biéu hién bénh. BS (11.6) 27 tudi va me
(11.5) 26 tudi theo quy luat di truyén 1a nguoi lanh mang gen bénh.
Kiéu gen ciia gia dinh s6 01

c.656A/C>G
IVS2-13A/C>G

Ngudi binh thudng



C. 656A/C>G
c.IVS2-13A/C>G

v

C. 656A/C>G
c.IVS2-13A/C>G

B& bénh nhan Ils Me bénh nhan II5
Hinh 3.2. Két qua giai trinh tw gen (chiéu ngwoc) gia dinh 01
Hinh anh giai trinh ty gen vi tri intron 2, ¢.656A/C>G c6 hinh anh cho thay bd, me nguoi mang gen
dot bién di hop tr ¢.656A/C>G (12g). Bénh nhan mang dot bién dong hop tir 12g do nhan 1 alen dot
bién tir b6 va 1 alen dot bién tir me.
Minh hoa kiéu gen ddt bién x6a doan bing ky thuat MLPA cia gia dinh bé¢nh nhan TSTTBS thé

thiéu enzym 21-OH
Hinh énh dét bién xéa doan tai exon 1 va exon 3.

Hinh 3.3. Pha h¢ gia dinh s6 34
Gia dinh c¢6 con gai (111.1) 8 tudi bi bénh TSTTBS thé mat mubi nang, mang dot bién x6a doan
tai exon 1 va exon 3 trén gen CYP21A2. B6 (11.2) 27 tudi va me (11.4) 25 tudi. Hai em ho (111.2 va
111.3) khdng c6 biéu hién bénh, c6 1 em 111.4 chua sinh (thai 17 tuan). Trong pha hé, ca 3 thé hé khong
ai mac bénh nhu bénh nhan.
Kiéu gen ciia gia dinh sé 34
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Hinh 3.4. Két qua dot bién gen cua gia dinh s 34

Hinh anh phan tich gen bang k¥ thuat MLPA trén gen CYP21A2 cho thiy: chiéu cao dinh cua cac gen
& nguoi binh thuong, miu b va me 1a twong dwong nhau, trong khi d6 chiéu cao cac dinh ciia exon 1,
exon 3 cua bb, me bénh nhan chi bang 1/2 so véi ngudi binh thuong, ching to bd, me bénh nhan la
ngudi mang gen bénh.
Minh hoa kiéu gen dot bién di hop tir kép
Phd hé gia dinh co d@t bién diem bién diem S125X /xéa dogn.

/ﬂ

|
MR

Me bénh nhén 114
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Hinh 3.5. Pha h¢ gia dinh ma s6 25
Gia dinh c6 2 con, con géi 1113 bi bi bénh ting san thuong than bam sinh, thé mat mudi véi kiéu gen
p.S125X va xo6a doan. Anh trai ciing bi bénh va kiéu gen sau khi phan tich 1a di hop tir kép giéng em
gai: xoa doan va p.S125X. B6 me la nguoi lanh mang gen bénh. Trong gia dinh khéng c6 ai bi bénh
gidng bénh nhan
Kiéu gen ciia gia dinh s6 25

75206 75206 c7520G

7520 pSIZSX pSI125X pSI25X

\i l L4
CACCCGCTCAGCCCTGCT CACCCGCTGAGCCCTGCT CACCCGCTGAGCCCTGCT CACCCGCTGAGCCCTGCT

Nguti binh thutdng Bénh nhan 1113 BG bnh nhan 114 Anh trai bénh nhan 1112
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Hinh 3.6. Kiéu gen dét bién cia gia dinh sé 25

AlGic cvesiicvez Trsazs]

Sau khi phan tich gen me (11.7) bénh nhén mang gen x06a doan, bé (11.4) mang dot bién diém
p.S125X. Bo me déu mang gen di hop tur khac nhau, di truyen cac alen 1an gay bénh, kiéu gen cua hai
anh em cung giong nhau, déu mang dét bien di hop tir kép trong mot gia dinh.

Phd h¢ gia dinh mang dgt bién di hep tir kép p.12g / Q318 va R356W

Hinh 3.7. Pha h¢ gia dinh ma s6 49
Phan tich pha hé c6 3 thé hé, thé hé 1 va 2, khong ai mic bénh giéng bénh nhan. O thé hé the 3
gia dinh ¢6 hai con gai dau bi mat trong thoi ky so sinh, 1 con trai 2 tudi bi bénh TSSTTBS thé mat
mudi vai kiéu gen 12g va 2 dot bién trén ciing 1 alen p.Q138X & R356W. B me va chi géi (111.3) c6
kiéu hinh binh thuong



Kiéu gen ciia gia dinh cé dt bién 129 va Q138X & R356W

€.1996C>T
p. Q318X

€.656A/C
C.IVS2- 13A/'C>G

C€.2110C>T
p. R356W

CCCCCAACTCCTCC

e i i

Bénh nhan 1114 Bénh nhan II1 4 Bénh nhén 1114

c.656A/C €.1996C>T €.2110C>T
IVS2- iA/@G p. Q318X p. R356W

CCCCCAGCTCCTCC

Me bénh nhan 114 BG bénh nhan 113 BG bénh nhéan 113
Hinh 3.8. Kiéu gen ciia gia dinh ma so 49 ’

Phén tich gen cho gia dinh nhan thay c6 3 dot bién: 12g, p.Q318X&p.R356W. B6 mang dot bien di hop tir
kep p.Q318X va p.R356W me mang gen di hop tir 12g. Bénh nhan nhan 1 alen p.Q318X va p.R356W tur
bo va 1 alen 12g tir me.
3.2. Két qua nghién ciru cia muc tiéu 2

12 thai phu di cd con bi bénh TSTTBS thé thiéu 21-OH, lan c6 thai tiép theo dugc tu van di
truyén chan doan trude sinh. Chan doan trude sinh dugc tién hanh khi thai 15-16 tuan bang phuong
phép choc 6i. Té bao 6i sau nudi ciy duoc chiét tich DNA va dugc kiém tra do tinh sach trén may
Nano drop va su dung ky thuat giai trinh ty gen va MLPA thu dwoc két qua sau:

3.2.1 Két qua dot bién gen cia thai nhi

Nghién ciru phat hién duoc dot bién x6a doan va 3 loai dot bién diém cua thai nhi.

Bang 3.8. Phan bo kiéu gen ddt bién cia gia dinh va thai nhi

- Kiéu gen bénh nhan B Me Thai nhi
(alen) (alen) (alen)

1 |129/12¢ 129 129 Thai géi, binh thuong
Thai trai. Nam 2012
p.R356W/R356W

2 |p.R356W/R356W p.R356W | p.R356W —

Thai gai. Nam 2014
p.R356W/R356W

3 |x0a doan/xda doan x0a doan x6a doan | Thai trai, x6a doan

4 |12g/1762inst 129 1762inst | Thai trai, binh thuong

5 |p.R356W/X6a doan |p.R356W |xda doan |Thai gdi, x6a doan

6 |I2g/x6a doan p.12g xo0a doan | Thai géi, x6a doan

7 |x6a doan/xda doan x0a doan x6a doan | Thai gai, x6a doan

8 |p.Q318X/R356W& |p.Q318X& |p.R356W |Thai trai,

R356W R356W p.Q318X&R356W
9 |I2g/x6a doan xo6a doan |12g Thai trai, binh thuong




10 |[I2g/x6a doan 129 x6a doan |Thai gai, x6a doan

11 |xda doan/x6a doan x0a doan x6a doan | Thai gai, x6a doan
12 |p.1172N/1172N p.1172N p.1172N  |Thai trai, p.1172N

Sau khi phén tich gen cho 13 thai nhi; 3 thai nhi binh thuong, 2 thai nhi bi bénh, 8 thai nhi c6 mang
gen dot bién di hop tr. Trong 8 thai nhi mang gen di hop tir c6 cac dang dot bién; 6: x6a doan, 1:
p.1172N va 1 thai nhi mang di hgp tir kép p.Q318X&R356W.



3.2.2. Hinh anh minh hoa gia dinh dwoc chin doan trudc sinh
Két qud chén dodn truéc sinh ciia gia dinh bénh nhan sé 06
Phd h¢ ciia gia dinh bgnh nhan sé 06

III

A :
Hinh 3.9A. Pha h¢ caa gia dinh ) 06, nam 2012
O thé hé thir 3, gia dinh c¢6 1 con trai 7 tudi bi bénh TSTSBS thé mat mudi mang gen gay bénh
CYP21A2 dang p.R356W/R356W. B6 37 tudi, me 35 tudi la nguoi lanh mang gen bénh dang dot bién
p.R356W. Tién sir gia dinh khdng ai bi bénh giéng bénh nhan. Me bénh nhan dugc chan doan trudc
sinh nim 2012, khi thai nhi 16 tuan.

c.211005T €.21106T

C.Zlioc p.R!iSW P.R356 W
Ngudi binh thudng Thai phu II3 BS& bénh nhan II2

€.21106T €.21106T

c.2110C p-R356 W p.R356 W

Ngudi binh thudng Bénh nhéan III1 Thai nhi III2

Hinh 3.10A. Kiéu gen ciia gia dinh va thai nhi ma s6 06
Phan tich gen bang phuong phéap giai trinh ty gen CYP21A2 va nudi cdy nhidm sic thé, thai
nhi 1a mot bé trai, co kiéu gen ddng hop tir lan dang dot bién p.R356W giéng anh trai. Gia dinh da
duoc cac bac si tu van, sau khi ban bac véi gia dinh, thai phu xin hay thai khi thai 18 tuan.
Hai nim sau, nim 2014, me mong muédn sinh thém con, sau khi mang thai véi tudi cia me 1a 37 va
duoc quan ly thai tai Bénh vién Phu san Trung wong. Khi thai 16 tuan, thai phu duoc choc 6i va phan
tich gen cho thai nhi . Pha hé ciia gia dinh s6 06 nam 2014 hinh 3.20B

00 O7h

Ry

1 2 3 o E

. m e L

/ 1 Pinh sén thai  Binh san thai
18 tuan 46XY 18 tudn 46Xx

Hinh 3.9B. Pha h¢ ciia gia dinh s6 06, nim 2014



C.21100T €.21100T
p.R3ISEW p.RISEW

€.2110C

|

[6CGCCTGOGGCCCOTTRTG

Ngudi binh thudng  Bénh nhan III1 Thai nhi III3

Hinh 3.10B. Kiéu gen ciia me va thai nhi nim 2014

Hinh anh giai trinh ty gen CYP21A2 ciia thai nhi 1a thai gai nhung ciing mang gen d6t bién dong
hop tir dang p.R356W gidng anh trai nén gia dinh xin dinh san lic thai 18 tuan.
Két qud chan dodn truéc sinh ciia gia dinh bgnh nhan sé 45
Phd h¢é ciia gia dinh va thai nhi sé 45

Hinh 3.11. Pha hé cia gia dinh ma sb 45
Trong pha hé cua gia dinh c6 1 con géi 4 tudi bi bénh TSTTBS thé thiéu 21-OH, mat mudi ning
mang gen dot bién x6a doan & exon 1 va exon 3. B 33 tudi, me 29 tudi 1a hai nguoi mang gen di
hop tir x0a doan & exon 1 va exon 3. Lan ¢6 thai thir 2 thai phu, da tién hanh chan doan trudce sinh khi
thai 16 tuan.
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Kiéu gen cla thainhi sau khi sinh

Hinh 3.12. Kiéu gen ciia thai nhi va gia dinh



Kiéu gen cia thai nhi mang dot bién x6a doan ¢ exon 1 va exon 3 di hop tir giéng voi kiéu gen
cua b6 me dé dugc xac dinh.

Chuong 4
BAN LUAN

4.1 Pic diém caa nhom nghién ciru

56 bénh nhan bi bénh TSTTBS thé thiéu enzym 21-OH, trong d6 tudi cia nhém bénh nhan dudi 1
tudi: 55,4%, tré tir 1 dén 5 tudi: 32,1%, tré trén 5 tudi: 12,5%. Bénh nhan nghién ciru cha yéu & nhdm
dudi 5 tudi (87,5%), cho thay bénh TSTTBS d4 duoc chian doan sém hon va diéu tri sém. Phan tich 56
gia dinh cuia bénh nhan bi TSTTBS, xay dung pha hé cho mdi gia dinh téi thiéu 3 thé hg, c6 130 thanh
vién cta gia dinh gom: 56 ngudi me, 55 nguoi bd (c6 1 bd cua bénh nhan ¢4 mat) va 19 anh,chi, em
rudt cua bénh nhan. Tudi cua bb va me déu trong lta tudi sinh dé. BS 16n tudi nhat 1a 38 tudi, thip
nhat 1a 22 tudi. Tudi 16n nhat cua me 1a 37 tudi, nho nhat 1a 21 tudi, nhdm me ¢6 tudi dudi 30 tudi
chiém 78,6%, day 1a lra tudi sinh dé pht hop cua cac thai phu. C6 19 anh, chi, em ruét cia bénh nhan,
trong d6 c6 5 anh trai, 5 em trai, 6 chi gai, 3 em géi. Tudi cia anh, chi, em rugt Ién nhat Ia 8 tudi, nho
nhat 13 so sinh.

Phan tich tim dot bién gen cho gia dinh cta 56 bénh nhén bi TSTTBS trong 3 nam, 1ap ho so
theo ddi va tu van gido duc vé bénh cho cac thanh vién gia dinh, nhung chi c6 12 ngudi me, khi mang
thai da lién hé voi cac béac s xin tu van di truyén va c6 nguyén vong dugc chan doan trude sinh sgm.
Khéng c6 chi, em gai bénh nhan duoc chan doan trudc sinh do con nho. Cac thai phu dang mang thai
dudi 15-16 tuan, c6 1 ngudi me dugc chan doan trude sinh 2 1an nam 2012 va ndm 2014,

Dic diém kiéu gen cia bénh nhan
Dic diém kiéu gen cua 56 bénh nhan nhu sau: 41 bénh nhan mang dot bién ddng hop tir va 15 bénh
nhan mang d6t bién di hop tir kép. Vi tri dot bién tai intron 2 (12g) hay gap Véi ty 1€: 31,9%, dot
bién x6a doan: 26,4%, p.R356W: 18,1%, p.I172N: 11,1% va cac dot bién khac véi ty 1é thap;
p.Q318X, p.R426C, p.S125X, p.W19X, ¢.1763insT. Dot bién di hop tir kép hay gap trong nghién
ctru 1a 12g va x6a doan két hop véi dot bién diém khac Mot nghién ctiu tai Nhat nam 2002, nhan
thay ty I¢ bénh nhin mang dot bién 12g c6 tang cao hon cac dot bién khéac 1a 39,8%. Nghién ciu cia
Hoa Ky, nim 2010, tai bang California dot bién dong hop tir tai intron 2 1a 23,4%, khi phan tich gen
cho 213 bénh nhan va 232 thanh vién gia dinh bang ky thuat giai trinh tuy gen.

4.2. Két qua phat hién ngudi lanh mang gen dgt bién CYP21A2 cho cac thanh vién gia dinh
bénh nhan TSTTBS thé thiéu 21-OH
4.2.1. Phan bé dang dpt bién trén gen CYP21A2 ciia thanh vién gia dinh

Dot bién trén gen CYP21A2 da duogc tim thiy cho dén nay 1a hon 100 loai khac nhau. Bénh tuan
theo quy luat di truyén don gen 1an, viéc phat hién dot bién gen cho bénh nhan 1 chi diém quan trong
dé phan tich gen cho céc thanh vién gia dinh, tim nguoi mang gen di hop tir trong dong ho dé quan Iy
va tu van di truyén. Trong quan thé s6 ngudi lanh mang gen bénh 16n hon sé ngudi bi bénh rat nhiéu.
Bénh TSTTBS thé thiéu enzym 21-OH [a 1/10.000- 1/20.000 tré so sinh, trong khi d6 ty 1¢ nguoi
mang gen bénh 1a 1/55-1/83, khi hai di hop tir két hon v6i nhau thi kha nang sinh con bi bénh 25%.
50% con la DHT, gen bénh dugc truyén tir thé hé ndy sang thé hé khac. Khi hai ca thé két hon ho hang
hoic trong quan thé ¢ 1ap thi nguy co ting ty Ié mic bénh vi cac gen gay bénh d& dang co co hoi to
hop lai v&i nhau dé sinh ra tré bi bénh. Khi con bi bénh (aa) thi chic chin bd me 12 hai di hop tir (Aa).

Trong 130 thanh vién cua gia dinh d4 dwoc phan tich gen ching t6i nhan thay ty Ié mang gen cua

céc thanh vién gia dinh & 95,4% va ty I¢ khong mang gen 1a 4,6%. B6 me c6 mang gen di hop tir 1a
84,6%, anh, chi, em rudt bénh nhan 10,7%, nguoi khdng mang gen 4,7%. Nghién ctru tai Macedonia,
nam 2010 trén 51 bénh nhan va 70 thanh vién gia dinh, ty 1¢ bd me c6 mang dot bién gen la 45,6%.
Trong két qua phan tich gen ciia chiing t6i co 1 truong hop con c6 mang gen dot bién dong hop tir 12g,
me 1a nguoi mang gen dang di hop ti 12g, bd khdng phat hign thay dot bién giong nhu benh nhan.
Trong truong hop nay ching t6i cé thé ly giai dot bién méi co thé xay ra & qua trinh phan bao glam
nhiém, trong qué trinh hinh thanh giao tir, dot bién thuong xay ra & vi tri intron 2 véi tan s chuyén
doan 1a 1/10* hogc bd cling mang mdt gen dot bién khac ma vai phuong phap hién tai cua chung toi



dang str dung chua phat hién dugc. Nam 2011, trong mdt nghién ciru tai Trung Qudc, lap pha hé va
phan tich gen cho 2 gia dinh c6 con bi bénh TSTTBS, trong d6 c6 1 gia dinh, mang di hop tir. Gia
dinh ¢6 3 con gai, con gai dau bi bénh c6 mang dot bién p.1172N , biéu hién kiéu hinh thé nam hoa
don thuan. Bénh nhan nhan 1 alen dot bién p.1172N tir bé ma khdng phat hién thiy dot bién xo6a doan,
Chuyén doan hay dot bién diém nao khéc Me va em géi thir 2 ctia bénh nhan khong c6 mang gen dot
bién, em gai Ut c6 mang gen di hop tir gidng bd p.1172N (c.1004T>A). Theo tac gia ngum con gai dau
bi bénh c6 thé mang thém mot dot bién moi xay ra trong qué trinh phién ma lién quan dén sy chuyen
doan cua gen CYP21A2. Co 6 gia dinh co bb, me 1a nguoi mang gen di hop tu, sinh hai con déu bi
bénh TSTTBS. Bénh thudng xuat hién trong ciing mot thé hé, phan tich pha hé cho 3 thé hé nhan thay
bénh di truyén khdng lién tuc qua cac thé hé, bénh gap o thé hé thi 3.

Theo nghién ctru ciia Tran Kiém Hao (2007), khi 1am xét nghiém gen cho 5 gia dinh tim thay 3
nguoi me, 2 nguoi bé co mang gen dot bién 12g va dot bién méat doan 8bp. Piac biét ¢ hai b me
mang di hop tir kép vira dot bién diém vira dot bién x6a doan trén cling mot alen.

4.2.2. Cac ky thudt siz dung dé phat hién dét bién trén gen CYP21A2 ¢ bé, me, anh, chi, em rugt
bénh nhan TSTTBS thé thiéu 21-OH

Dot bién tim thay trén gen CYP21A2 & bénh nhan TSTTBS la dot bién chi diém dé phat hién
dot bién cho cac thanh vién gia dinh nhanh chéng va it ton kém. Nho hai ki thuat giai trinh tu gen va
ki thuat MLPA dé tim vj tri dot bién diém va cac d6t bién xoa doan, lap doan tir d6 phat hién ra nguoi
mang gen di hop tir. Pay la hai ky thuat hién dai va chinh x&c hién nay. Sau khi phén tich 130 thanh
vién gia dinh c6 9 dang dot bién, gom cd; 12g: 47/130 (36,5%), x6a doan 33/130 (25,4%), p.R356W
(18,5%) va cac dot bién khac it gap nhu: p.Q318X, p.I172N, p.R426C, p.S125X, p.W19X. Két qua
nghién ctru cua ching ti gidng vai cac nghién ciru khac trén thé gidi.

4.2.3. Ban luin vé cac trwong hop pha hé gia dinh dwoc minh hea

Phan tich pha hé ciia gia dinh s6 01 & hinh 3.1 va 3.2 cho thiy gia dinh ¢6 1 con trai bi bénh
TSTTBS thé mat mudi dugc chan doan khi 3 tuan tudi vai dién hinh cua con suy thugng than cap.
Bénh nhan bi dot bién ¢ intron 2 trén gen CYP21A2 dang d6t bién dong hop tir 1VS2-13A/C>G
(c.656A/C>G), bb me c6 thé 1a nguoi mang gen di hop tir va trong pha hé khong ai bi mac bénh giéng
bénh nhan. Sau khi phan tich gen cho bd, me chiing tdi nhan thay b bénh nhan c6 mang gen di hop tir
IVS2 -13A/C>G (c.656T/G>C) va me ciing mang dot bién di hop tr tai vi tri IVS2 -13A/C>G
(c.656 T/G>C). Tir két qua xét nghiém cho gia dinh bénh nhan s6 01 ching toi khang dinh bénh nhan
da nhan mot alen bi dot bién tai intron 2 tir bd va 1 alen tir me.

Nghién ctru ctia Violeta. A nim 2010 tai Macedona cho bénh nhan va gia dinh nhan thiy ty 18
phét hién mang 12g & thanh vién gia dinh 12:12,9%. Nghién ciu nhan thay dang dot bién P30L ¢ ty I¢
cao hon: 20%, ty 1& khac nhau nay trong cac nghién ciru ¢6 lién quan dén chang toc. Day ciing 1a mot
dang dot bién hay gap trén thé gioi ciing nhu cac béo cdo gan day ctia cic nudc chau A nhu Nhat Ban,
Trung Quadc.

Phan tich pha hé gia dinh sé 27, cho thiy gia dinh c6 con trai bi bénh véi kiéu hinh thé mat
mudi, mang gen dot bién diém & vi tri p.R356W ddng hop tir. B6 me sau khi phan tich gen 1a ngudi
mang gen di hop ti, trong dong ho khdng ai bi bénh nhu bénh nhan. Pay 1a dang dot bién gay thé 1am
sang mat mudi nang. Dot bién dang p.R356W c6 ty Ié cao hon ¢ cic nuéc Chau A khac tir 9,5% -
19,2% & nguoi Trung Quéc, Nhat Ban, An B9, Malaysia. Dot bién 1am thay thé nucleotide 2110C>T
lam cho bo ba thir 356 CGG ma héa cho Arginin bi chuyén thanh TGG mé héa cho Tryptophan
(R356W) gay mat kha ning tong hop enzym, dot bién nay dua dén hau qua lam nong d6 enzym giam
ning, khong do dwoc, gay bénh canh 1am sang la thé mat mudi nang.

Phan tich pha hé cua gia dinh s6 08 cho thiy gia dinh c6 hai con; con gai dau c6 kiéu hinh binh
thuong, con trai sau khi sinh ¢6 kiéu hinh binh thuong, khi tré 3 tudi gia dinh thay tré ludn 1on hon
ban be, kém theo b phan sinh duc, duong vat phat trién ngay cang to hon so voi ban bé cung loa tudi.
Gia dinh dwa tré di kham va duoc chan doan day thi sém gia cua bénh TSTTBS. Sau khi phan tich gen
cua con trai cho két qua mang dang dot bién ddng hop tir p.I1172N (c.999T>A) & exon 4, véi kiéu hinh
thé nam hoa don thuan. Két qua phan tich gen ciia cac thanh vién gia dinh cho thdy bé me bénh nhan
¢6 mang gen dot bién p.1172N dang di hop tir, chi gai (1114) 1a nguoi lanh ¢ mang gen dot bién gidng



bd me. Két qua cho thidy nguoi con trai tha hai 112 nhan hai alen bi bénh, 1 tir bé va 1 alen tir me,
nhung chi géi chi nhan 1 alen bi bénh tir bd hoac me nén 1 nguoi lanh mang gen bénh gidng bé me.
Dang dot bién p.I1172N hay gap trén thé gisi voi ty Ié khoang 1,6- 19 %. Dot bién 1172N & vi tri
9994T>A Iam giam hoat dong emzym, nhung co thé do duoc theo bao céo khoang 0 - 2%, do vay
dang d6t bién nay c6 thé cé kiéu hinh mat mudi nhe hoic nam hoa don thuan, ty thudc vao hoat dong
cua enzym trong mdi co thé. Trong nghién ciru cia chiing toi ¢6 3 gia dinh mang dot bién dong hop
tir 1172N, ¢6 hai bénh nhan c6 mang kiéu hinh thé NHDT va 1 ¢6 kiéu hinh thé mat mudi, két qua nay
cua chang téi phu hop véi nghién ciru Krone. N, nam 2000 ¢ Birc cta 155 bénh nhan TSTTBS trong
do dang dot bién p.1172N c6 ty 1&: 19,7%, dot bién cho hai kiéu hinh nam héa don thuan hoic mat
Muoi.

4.3 CHAN POAN TRUOC SINH CHO THAI PHU PA CO CON BI BENH TSTTBS THE
THIEU 21-OH

Chan doan trudc sinh 1a mot trong nhitng bién phap phong bénh di truyén c6 hiéu qua. Bénh
TSTTBS s& duoc phat hién som tir trong thai. Bénh diéu tri duoc bang thudc dexamethasone khi con
trong thai. Néu chan doan trudce sinh thai nhi bi bénh I1a géi sé tién hanh diéu tri ngay, sau khi tré sinh
ra tiép tuc diéu tri som theo phac dd dé két qua diéu tri dat dwoc hiéu qua cao va tranh phiu thuat
chinh hinh cho bénh nhén gai sau sinh.

Khoa NT-CH-DT Bénh vién Nhi Trung wong da thanh l1ap cu lac b “Bénh TSTTBS” hon 16
nam nay. Tai CacC budi sinh hoat cua cau lac b “Bénh TSTTBS” duoc to chirc hang nam & Bénh vién
Nhi Trung wong, cac gia dinh bénh nhan TSTTBS déu dugc giai thich rd vé bénh caa con ho. Cac
phuong phap diéu tri va cham soc, cach phat hién cac bién chirng cua bénh cho tré. Bong thoi giai
thich cach di truyén bénh trong gia dinh cho céc thé hé con chau tiép theo cua ho. Tir sy hiéu biét d6
ho s& tu nguyén hop tac véi bac si trong viéc tuan thu diéu tri cho tré bi bénh, hop tac tham gia xét
nghiém phéat hién nguoi lanh mang gen bénh va chip nhan chan doan trude sinh khi me bénh nhan c6
thai tiép theo. Hoac nhitng thanh vién khac ciia gia dinh 1a nguoi lanh mang gen bénh xay dung gia
dinh khi ho mang thai. Trong thoi gian 3 nim, chiing t6i tu van di truyén cho cac thanh vién cua 56
gia dinh, méi tién hanh chan doan trudc sinh cho 12 thai phu c6 mang gen di hop tir, ¢6 nguy co cao
sinh con bi bénh. Trong nghién ciru cta chiing t6i 12 nguoi déu 12 me bénh nhan c6 thai con tiép theo.
Con sé chi em gai khong c6 vi dang con bé tudi. S6 luong cac me va chi, em gai cua bénh nhan duoc
phan tich gen 65 trong d6 ¢6 56 ba me, sé lugng ndy Van con it can tiép tuc vai s lwong I6n hon.

Két qua phan bd kiéu gen ciia thai nhi va gia dinh, c6 12 thai phu dwoc chan doan trudc sinh c6
1 thai phu duoc chan doan 2 1an, 13 thai nhi ¢4 dwoc xét ngiém gen, trong d6 c6 8§ thai nhi mang gen
dot bién dang di hop tir va 2 thai nhi bi bénh, 3 thai nhi hoan toan binh thuong. Hai thai nhi mang dot
bién dong hop tr p.R356W va 6 thai nhi mang dot bién di hop tir xéa doan, 1 dot bién p.1172N va 1
dot bién di hop tir kép 2 dot bién diém trén cing 1 alen (p.Q318X & R356W). Pay la dang dot bién
hay gap o bénh nhan Viét Nam va trén thé gidi.

Trong nghién ciu ndy cia chdng toi chi ¢6 2 thai nhi con ciia mot ba me duoc chan doan bénh
TSTTBS, trong d6 ¢6 1 thai nhi 1a gai. Vi gia dinh d4 c6 1 con bi bénh nén ca hai lan gia dinh déu
quyét dinh dinh san. Do d6 ching t6i khong ¢ trudng hop nao dé diéu tri trude sinh cho thai nhi gai.
Trong s 8 thai nhi 1a di hop tir va 3 thai nhi binh thuong hoan toan c6 2 tré sau sinh c6 diéu kién kiém
tra lai dot bién gen déu phl hop véi chan doan trude sinh. Céc tré khac déu binh thuong hoan toan nén
gia dinh khong cho dén kiém tra lai.

Sinh ra mot nguoi con bi bénh TSTTBS 1a mét ganh ning rat 16n vé kinh té, nhat 1a cac gia
dinh c6 hoan canh kho khan. Phai theo dudi déu tri sudt doi cho con ho. Hon nira nd con gdy mot ganh
nang vé tdm Iy cho bénh nhan va gia dinh. Do d6 yéu cau dit ra cho ching ta Ia phai thyc hién mot
céch tich cyc bién phap phong bénh chi dong bang phét hién ngudoi 1anh mang gen bénh va thyc hién
triét dé chan doan trudc sinh chir khéng phai dé ho sinh ra con bi bénh rdi chiing ta méi diéu tri. B6
ciing 12 nguyén vong cia ching tdi khi tién hanh dé tai nghién ctru nay .

KET LUAN



Trong thoi gian 3 ndm nghién ctry, €6 130 thanh vién cua 56 gia dinh bénh nhan bi bénh TSTTBS thé
thicu 21-OH dugc phan tich gen va chan doén trude sinh cho 12 thai phy la nguoi mang gen di hop tir
trén gen CYP21A2 cho ket qua:

1. Ket qua phat hi¢gn dgt bien gen ciia nguwoi 1anh mang gen bénh cho cac thanh vién 56 gia dinh
bénh nhan TSTTBS thé thieu 21-OH do dgt bien gen CYP21A2: o

C6 9 loai dot bién duoc tim thay gom dot bién xo6a doan va 8 loai dot bién diém. Trong d6 dét bién diém 12g,
p. R356W va dot bién xoa doan Ia hay gap:

- 56 ngudi me (100%) déu la di hop tir mang gen bénh CYP21A2 véi cac dot bién: 12g: 33,8%,
x0a doan: 30,4%, p.R356W: 16,1%, p.1172N: 10,7%, p.R426C: 3,6%, p.Q318X: 1,8%, 1763insT:
1,8%.

- 54 nguoi b6 (98,2 %) 1a di hop tir mang gen bénh CYP21A2 véi cac dot bién: 12g: 35,7%, x6a
doan: 25%, p.R356W: 23,2%, p.1172N: 5,4%, p.R426C: 3,5%, p.Q318X: 5,4%, p.W19X: 1,8%,
p.S125X: 1,8%. C6 1 ngudi bd chua phat hién dugc dot bién.

- 19 anh, chi, em cua bénh nhan: c6 73,7% di hop tir mang gen CYP21A2 Véi cac dot bién: 12g:
64,3%, x0a doan: 21,5%, p.R356W: 7,1%, p.1172N: 7,1% va 26,3% khéng mang gen bénh la ngudi binh
thuong hoan toan.

2 . Két qua chdn dodn truéc sinh cho thai phe mang gen di hep tie CYP21A2

Chan doén trudc sinh cho 12 thai phu mang gen di hop tir CYP21A2 ¢ tuan thai 14-16 da phét
hién: dot bién xo6a doan va 3 loai dot bién diém & thai nhi. C6 2 thai nhi bi bénh vai d6t bién dong hop
tir p. R356W. C6 8 thai nhi mang gen di hop tir gom; 6 thai nhi mang dot bién xoa doan, 1 thai nhi
mang dot bién p.I1172N va dac biét c6 1 thai nhi mang di hop tir kép vai 2 dot bién diém p.Q318X &
R356W. C6 3 thai nhi binh thuong hoan toan.

KHUYEN NGHI

1. Can sém phat hién nguoi lanh mang gen bénh trong cac gia dinh bénh nhan TSTTBS thé thiéu 21-OH
dé c6 ké hoach quan ly, theo di va tu van di truyén.

2. Giéo duc cho cong ddng vé su nguy co cao truyén bénh TSTTBS thé thiéu 21-OH néu két hon
cting huyét thdng hodc & cac quan thé cd lap, dé tranh sinh con bi bénh.

3. Hudng dan gia dinh hop tac véi béc si trong viée diéu tri cho bénh nhan va phét hién nguai lanh
mang gen bénh cho tat ca thanh vién cac thé hé cua hai bén noi ngoai dé tu van di truyén tién téi
chan doan trudc sinh cho nhiing cap vo chong 1a hai di hop tir & phét hién bénh sém, diéu tri s6m
tranh tir vong hoac tan tat cho tré.
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Introduction

Congenital adrenal hyperplasia (Congenital Adrenal hyperplasia - CAH) is a disease of
the endocrine genetics. CAH is an autosomal resscies disorder of the genes located on
the short arm of chromosome 6, cause by deficiency for one of the five steroidogenic
enzymes involved in cortisol biosynthesis accounts for about 90-95% of all CAH cases.
CAH has been traditionally divided into three forms; severe salt wasting (SW), less
severe simple virilizing (SV) and asymptomatic non — classic (NC) forrm.

CAH follows the rules of Menden, of which heterozygous carriers having normal
phenotype, but when getting married and giving birth, can transmit a 25% chance of
having the CAH and a 50% chance of having mutation gene to their children. In the
population, neonatal screening suggests the incidence of CAH cases is approximately 1 /
14,000, however the incidence of heterozygous carriers is very high, approximately 1/60-
1/83. The danger of CAH is the ability to transmit mutation of gene CYP21A2 from
generation to generation, which will increase the rate of infection in the population.

Currently, the most effective method of prevention is genetic counseling. The
early detection of the disease gene carriers and prenatal diagnosis reinforce early
treatment for fetus. For female fetus, early treatment will take place during pregnancy
and after birth in order to helps inhibit viilization and avoid genetalia reconstruction
surgery after birth. For male fetus carrying CAH, treatment can be conducted
immediately after birth to avoid adrenal insufficiency level attacks and bring the normal
development to children. There have been many studies on CAH cases announced, but
these researches mainly focused on the analysis of the clinical features, laboratory,
genetic characteristics, treatment, CYP21A2 gene mutations. Meanwhile, researches on
heterozygous carriers and prenatal diagnosis for CAH are very limited.

Stemming from the practical significance, we conduct the research topic:"Detecting
carriers CYP21A2 gene mutations and prenatal diagnosis of congenital diseases can
increase the upper 21-hydroxylase enzyme deficiency"

2. Objectives of the study

1 / Detection of heterozygous carriers among family members with CAH due to

21-hydroxylase deficiency.



2 | Prenatal diagnosis for heterozygous carrying women with CAH due to 21-

hydroxylase deficiency and genetic counseling.

3. Practical significance and contribution of the study

The findings of the study including the detection of the mutation in the patient's relatives
such as parents, siblings to find out who carry genetic diseases; and the prenatal diagnosis
in gene carries to early detect the ability of infection in children are the new contributions
to the field of endocrine genetic disease in our country. This is a study of both scientific
and humane meaning.

3.1. Detection of gene mutation carriers will help manage and consult about prenatal
diagnosis for women at high risk. CYP21A2 gene mutations detection in patients is an
essential basis to test the gene mutation for the other members of the family. The
detection of heterozygous carriers is an evidence for genetic counseling in order to
prevent the marriages between heterozygous carriers and inbreeding marriages which can
increase the incidence of disease.

In comparison with the results of previous studies conducted in the National Hospital
Pediatric, this study has discovered seven new mutations in the patient's parents. This can
be considered as a new contribution of the author.

3.2. This is the first research on prenatal diagnosis of CAH due to 21-hydroxylase
deficiency in Vietnam. Prenatal Diagnosis helps early diagnose sick female fetus, hence
conduct prenatal treatment plan to prevent genital abnormalities as early as the first week
of pregnancy. In case of sick male fetus, the treatment will take place immediately after
birth. Thus, the disease is detected early, avoiding the adrenal crises, leading to death for
infants immediately after birth.

Prenatal diagnosis using amniocentesis technique in 12 pregnant women with
heterozygous gene results in: 3 normal fetuses, 2 fetuses with CAH and 8 heterozygous
carrying fetuses

2 fetuses CAH due to 21-OH deficiency with mutant p.R356W, 8 fetuses was
heterozygous with deletion, p.1172N, Q318X & R356W and 3 fetuses was normal.
Although the number of fetuses diagnosed is not much, this is the result of the application
of new techniques, modern molecular genetics; sequencing and MLPA in prenatal
diagnosis.



4. Structure of the thesis

The thesis has 100 pages. Apart from the introduction and conclusion, the thesis
consists of four chapters: Chapter 1: Overview of the Research, 32 pages; Chapter 2:
Objectives and Methodology, 13 pages; Chapter 3: Results of the research, 32 pages;
Chapter 4: Discussion, 17 pages. The thesis has 12 tables, 3 graphs, 46 pictures, 90
references (9 Vietnamese, English 81).

Chapter 1
OVERVIEW

1.1. Characteristics of the disease CAH due to 21-hydroxylase deficiency

1.1.1 Definition: CAH due to 21-hydroxylase deficiency is an autosomal
recessive genetic disorder on the short arm of chromosome 6. The disease is caused by
mutations in the CYP21A2 gene encoding the steroid 21-hydroxylase enzyme. 21-
ghydroxylase deficiency causes adequately synthesize cortisol. Disease signs include:
premature pubarche in children, severe cystic acne, hirsutism, and oligomen-orrhea in
young women, shock and severe hyponatremia are mnuch more likely in CHA,
hyperkalemia, hyperreninemia and hypovolemic.

1.1.2. Pathophysiological mechanisms

Metabolism of cholesterol forming aldosterone, cortisol and testosterone, 21-OH
enzyme which catalyzes the conversion of progesterone into deoxycorticosteron the 11-
and 17-hydroxyprogesteron desoxycortisol and finally cortisol and aldosterone synthesis.
When the CYP21A2 gene mutations cause the enzyme 21-OH deficiency leads to
decreased levels of two hormones in the body. At the same time increases the precursor
progesterone and 17-OHP leads to increased androgen synthesis. In girls by increasing
testosterone inhibits the development of the ovaries and cause of male genital organs
such as clitoral hypertrophy expression immediately after birth. In boys cause early
puberty author. The disease can cause increased muscle development in both sexes.

1.1.3 Location, structure, function CYP21A2 gene

The gene encoding 21- hydroxylase, CYP21A2 is located in the HLA class Il
region on the short arm of chromosome 6p21.3. system. The CYP21A2 gene and
CYP21A1P pseudogene each contain 10 exons spaced over 3.0Kb, their nucleotide

sequences are 98% identical in exons and approximately 96% identical in introns.



Intergenic recombinations are responsible for 95% of the mutations associated with 21-
hydroxylase deficiency. Among the intergenic recombinations, approximately 75% is
represented by mutations normally present in the pseudogene and posibly transferred to
the functional gene by microconversion events. The remaining 20-25% of mutations are
CYP21A2 gene deletions or CYP21A1P/CYP21A2 chimeric genes

1.1.4 The types of mutations in the CYP21A2 gene
Most of the mutant alleles in CYP21A2 are generared by recombinations between the
pseudo and active genes. More than 100 mutations bave been catalogued; these include
point mutations, small deletions, small insertions, and complex gene rearrangements that
affect 21- OH enzyme activity to varying extents ranging fromm mild to severe loss of
function.

1.1.5.The clinical and diagnostic

Classic simple virilizing: Boys with precocious puberty fake penis fast, pubic hair,
caviar, deep voice, increased bone ... age, low height in adulthood. In girls, the clitoris to
like penises, big lips stick together, the orifice beneath the clitoris, and there are signs of
better men later: high fast, pubic hair, armpit hair, acne , muscle development ... looks
male, not developing breast and ovarian disorders of menstruation or amenorrhea. Classic
salt wasting: children with chronic dehydration, weight gain, vomiting, anorexia and not
feeding associated with severe electrolyte disturbances may lead to circuit failure and
death. 17-OHP test and increase testosterone. Electrolyte disorders hyponatremia,
hyperkalemia. Found CYP21A2 gene mutations.

1.2 Heterozygous carriers

1.2.1.Genetic disease characteristics

CAH follows the rules of Menden, of which heterozygous carriers having normal
phenotype, but when getting married and giving birth, can transmit a 25% chance of
having the CAH and a 50% chance of having mutation gene to their children. There is the
equal rate between male and female. In the population, neonatal screening suggests the
incidence of CAH cases is approximately 1/14,000, however the incidence of
heterozygous carriers is very high, approximately 1/60-1/83. The danger of CAH is the
ability to transmit mutation of gene CYP21A2 from generation to generation, which will

increase the rate of infection in the population.



1.2.2 Heterozygous carrier detection methods

* Use the genetic family diagram analysis.

* Biochemical method for family members: 17-OHP quantitative increase in the
heterozygous carriers after ACTH stimulation test.

» Molecular biology tests to detect CYP21A2 mutation gene.

1.2.3 Heterozygous carrier management and counseling

Medical report of the patient and family members is recorded in genetic
counseling office. The medical information is a strong evidence for genetic doctors to
counsel about re-marriage, prenatal diagnosis for women who have high risk in giving
birth, and have treatment plan.

1.3 Prenatal diagnosis for CAH

1.3.1 Indication

+ The couple was identified as heterozygous CYP21A2 gene.

+ Wife or husband is detected with CAH and the other is heterozygous carrier.

+ The pregnant women had children with CAH need prenatal diagnosis for next
pregnancy.

1.3.2 The prenatal diagnosis methods

Fetal cells are needed to detect for DNA extraction before prenatal diagnose, then
use DNA for molecular genetic analysis.

- Amniocentesis under ultrasound method: 15-18 weeks in pregancy, amniotic
fluid extraction approximately 10-15ml. The risk of miscarriage is <1%.

- Chorionic villus sampling method: 9-12 weeks in pregnancy, the risk of
miscarriage is about 2-3%. This method will detect CAH earlier but is not applied widely
in Vietnam right now.

- Molecular biology technigues: using two techniques:

+ Sequencing technique helps to detect gene mutations directly, and can detect all
mutations on CYP21A2 gene.

+ MLPA technique: to detect the deletion mutation, impairment mutation, or
transfering mutation on CYP21A2 gene. This technique provides accurate and fast results.

1.4 The CAH researching situation in Vietnam



CAH is researched for a long time in Vietnam. In 2010, Vo Kim Hue has
researched and announce the first time about mutation CYP21A2 in exon 6. In 2001, Thai
Thien Nam kept researching about mutation CYP21A2 gene and researched initially
about heterozygous cariiers among family members. In 2007, Tran Kiem Hao reliased 3
more spot mutation and deletion mutation in patients and family members. However,
Thai Thien Nam and Tran Kiem Hao researched at small quantition (< 5 families) and
used PCR techique. This techique detected only 3 families having CYP21A2 mutations.

Prenatal diagnosis for CAH is researched in Vietnam yet.

Chapter 2
OBJECTS AND RESEARCHING METHODS

2.1. Object

Objective 1: 130 family members (including father, mother, siblings... of the CAH
patient who have founded CYP21A2 mutation, is treating in Endocrinology - Metabolism
— Genetics Department — National Hospital of Pediatric )

Objective 2: 12 pregnant women who are heterozygous carriers, had CAH
children, and want to have prenatal diagnosisa for subsequent pregnancy.

2.2. Location and time

Research at:

- Endocrinology-Metabolism-Genetics Department—National Hospital of Pediatric.

- Center for Gene and Protein Research - Hanoi Medical University.

- Prenatal Diagnostic Department—National hospital of obstetrics and gynecology.

Time: three years from September 2011 to September 2014.

2.3 Research Methodology

2.3.1.Design Research: prospective study, cross-sectional descriptive.

2.3.2.Template: Utility; all family members including father, mother, siblings of
56 patients who are eligible to be detected. All patients’ mothers with subsequent

pregnancies.
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Figure 2.1. Researching diagram

2.3.3 Clinical research methodology and molecular genetic technique: objectives 1
- CAH patients characteristics: age, gender, physical illness.
- Genealogy family for at lease 3 generations.
- Family members: father, mother, siblings...are checked, counseled, and taken blood to
analize and find CYP21A2 mutations by MLPA and sequencing technique.
- When having mutation results, heterozygous carriers in family are counseled about
genetic then are managed when necessary.
2.3.4. Methods of clinical studies,amniocentesis and molecular genetic techniques:
Object2

+ Each pregnant woman has private medical report: age, fetal age when diagnosed
before birth.

+ Use amniocentesis method to get amniotic fluid, then rasaise amniotic cell and
extract DNA. Using genetic sequencing and MLPA techniques to identify mutations in
the CYP21A2 gene for the fetus.



+ Announce results after analysing for fetal’s parents. If the fetal gets disease, the
doctor will explane for them to choose the treatment.
2.4. Data Analyzing: use EPIDATA 3.1. programme to analyze data.
2.5 Ethical Issues in Researching
Research subject follows ethical rules. The family members voluntarily participated in
the research and are kept medical information for counseling. The information of each
family will be guaranteed confidentiality.

Chapter 3
RESEARCHING RESULT
130 members of 56 families having CAH children and prenetal diagnosis for 12 pregnant
women having heteozygous provide following results:
3.1 Researching characteristics
3.1.1 Distribution age and gender of the 56 patients with CAH due to 21-OH deficiency.
Table 3.1. Distribution gender and age of the patient

Man Female Total
Ages
n % n % n %
<1lage 19 63,3 12 46,2 31 55,4
1 to5age 8 26,6 10 38,4 18 32,1
>5 age 3 10,1 4 154 7 12,5
Total 30 100 26 100 56 100

Groups of children under 5 years old accounts for 87.5%; 5-year-old age group accounts
less than 12.5%, in which the oldest child is 9 years old. Male patients have higher ratio
in compare with female: 53.6%. The gender difference is not significant (p> 0.05).

3.1.2 Ditributation phenotypes of 56 patients with CAH due to 21-OH deficiency

83,9% 16.1%
N= 47
M Salt wasting LIsimple virilizing

Figure 3.1. Distribution of patients to clinical research

Salt wasting patients are more common with 83.9%, simple virilising accounts lower with
16.1%. There is not non-classical form.



3.1.3. Distribution of genotypes of 56 patients with CAH due to 21-OH deficiency
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Chart 3.2.Plan type genotype patients

Point mutation in intron 2 (12g) accounts for the highest percentage: 31.9%, delete
mutation: 26.4% and p.R356W: 18.0%.

3.1.5. Distribution of patients’ family members
Table 3.2. The patients’ family members

The patients’ family n %
members

Father 55 42,3
Mother 56 43,2
Older Brother 5 3,8
Older Sister 6 4,6
Younger brother 5 3,8
Younger sister 3 2,3
Total 130 100

130 family members are analyzed genes include: 56 mothers and 55 fathers
account for 85.5,% percentage (1 dad was dead). Siblings are 19 people (14.5%) are
analyzed genes, including: older brother 3.8%, older sister: 4.6%, younger brother: 3.8 %,
younger sister: 2.3%.

3.1.5. Age distribution of the parents

Table 3.3. Age distribution of the parents when tested

The patients’ family n Medium age
members
Father 55 32,6+5,3 years old
Mother 56 29,8+6,7 years old
Total 111

The parents of patients of childbearing age. Average age of father is 32.6 + 5.3
years old. The highest age is 38 and the youngest 22-year-old. The average age of the
mother: 29.8 + 6.7 years old, the highest age is 37 year and youngest age is 21 years old.



3.1.6. Dianosis characteristics of pregnant women before giving birth

There are 12 pregnant women are diagnosed before giving birth. These women had
children with CAH and have heterozygous, and is at subsequent pregnancy.

Table 3.4. Age characteristics of maternal and fetal

The members of family of )
) n Medium age
patients
Pregnance woman 12 32,9 £ 3,4 years old
Fetus 13 16,3 £ 1,5 weeks

Average age for prenatal diagnosis is 32.9 £ 3.4 years, in which the highest age is
37 and yougest age is 23.

The average age of the fetal when amniocentesis is 16,3 weeks.
3.2 The results of objective 1

We use genetic sequencing and MLPA techniques to detect deletion mutation and
8 point mutations of 55 fathers and 56 mothers and 19 siblings.

3.2.1 Results of gene analysis for patients’ parents
Table 3.5. The proportion of the CYP21A2 gene mutations in parents’ patients

STT Mutations genes Father(n) % Mother (n) %
1 12g 20 35,7 19 33,8
2 Deletions 13 25,0 18 30,4
3 p.R356W 13 23,2 9 16,1
4 p.1172N 3 5,4 6 10,7
5 p.R426C 2 3,5 2 3,6
6 p.Q318X 3 5,4 1 1,8
7 p.S125X 1 0 0 1,8
8 p.W19X 1 1,8 0 0
9 c.1763insT 0 0 1 1,8

Total 56 100 56 100

There are 55 fathers have analyzied gene, in which 12g mutation accounts for the
highest ratio 20/56 (35.7%), deletion mutation 25%, 01 father is not identified, 02 fathers
have 2 mutaion genes in one allele: p.Q318X and p.R356W. There are 56 mothers are
analyzed, in which 12g mutation accounts for the highest ratio 19/56 (33.8%), deletion
mutation 30.4%.

3.2.2. The genetic analysis results of patients’ siblings

There are 19 siblings in this study, in which there are 4 people who do not have
mutations and 1 older sister is normal pernotis but is not analysed yet. 14 people are
heterozygous carriers with mutation kinds:



Table 3.6. The genetic mutaion ratio of petient’s siblings

No Patient’s 129 Deletion p.R356W p.1172N
siblings (n) (n) (n) (n)
1 | Brother 2 1 0 0
2 | Sister 2 1 1 1
3 | Younger brother 2 0 1 1
4 | Younger sister 2 0 0 0
Total 8 2 2 2

Three older brothers have 12g mutations: 2 and delete mutation: 1 person. Five
older sisters have heterozygous mutation: 12g: 2, delete: 1, p.I1172N: 1, p.R356W: 1. Four
younger boys are heterozygous carriers: 12g: 2; p.R356W: 1; p. 1172N: 1. Only 2 younger
girls have heterozygous mutation 12g.

3.2.3. Genotype Mutation Illustrations

There are 9 kinds of CYP21A2 mutations are common in this study: Point mutations:
69.6%, deletion mutation: 30.4%.

Genealogy illustrations and genotype mutations kinds by genetic sequencing techique for
CAH patients’ falimy.

Mutation Image 12g/12g (c.656A / C> G) of the patient's family
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Hinh 3.1. Genealogy of family No 01

Pedigree of no.1 family has three generations, the first and the second generation
do not have the disease people. There is one 4 year-old boy has CAH on the 3 with salt
wasting and have 12g mutation. The patients’ siblings who are normal phernotyp (I11.1,
1.2, 1L3, 11.4). Dad (11.6) is 27 year-old, and mother (I1.5) 26 year-old are
heterozygous carriers according to gentic disease rules.
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C. 656A/C>G C. B56A/C>G
c.IVS2-13A/C>G c.IVS2-13A/C>G
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i mother's patient II5

father's patient I16

Photo 3.2. Sequency of family No 1
Genetic sequencing result show that parents are heterozygous carriers. Patients
have homorozygous 12g due to receiving one mutation alen from father and one mutation
alen from mother.
Deletion mutation illustration by MLPA technique in CAH patient family
Deletion mutation imaqe in exon 1 and exon 3
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Photo 3.3. Genealogy of family No 34
Family has 8 year-old daughter with salt wasting CAH and deletion mutation at
exon 1 & 3. Father is 27 year-old and mother is 25 year-old. 2 cousins are normal
phernotyp. There is one cousin who are fetal at 17 weeks. In this genealogy, there is no
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person who has this desiease.
Type mutation genes of family No 34
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Photo 3.4. MLPA of family numero 34
Genetic analysing image shows: genetic peak high of normal people and parents is
adequate; peak high of exon 1 & 3 is % in compare with the normal people. It means that
parents are heterozygous carriers.
Heterozygous double mutation illustration
Genealogy family S125X point turning point mutation / deletion
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Photo 3.5. Genealogy of family No 25

The family has two children, daughter has salt wasting CAH with p.S125X and
delete mutations. The older brother has the same disease and has the same gene. Parents
heterozygous carrriers. There is no person who has this disease in the genealogy.

Types mutation of genes family No 25
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Normal Patient III3

Photo 3.6. Genes of family numero 25

After genetic analyzing research, mother has deletion mutation, father has point
mutation p.S125X. The parents have difference mutation cause alen muation to children,
then the children get disease.

Genealogy family heterozygous mutation dual p.129/Q318 and p.R356W

O, O7L

oo b
oim

Photo 3.7. Genealogy of family No 49

Genealogy analysis in 3 generations, the first and the second generation do not
have the disease people. In the thirty generation, this family has 2 daughter who has died
in the neonatal period There is one 2 year-old boy has CAH on the 3" with salt wasting
and have 12g mutation and 2 mutations p.Q318X&R356W on the same allen. Parents and
sister” patient are normal phernotyp ( 113, 114,111.3).
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Genotypes of families with mutations R356W & 12g and Q138X

c. 656A/C €.1996C>T €.2110C>T
c.IVS2-13A/C>G P 0313?( p. R356W
CCCCCAACTCCTCC ﬂ
PatientIII 4 Patient 111 4 PatientIIl4
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L . €.2110C5T
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CCCCCAGCTCCTCC
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Photo 3.8. Genes of family numero 25

Analysis of gene family: mutations 12g, p.Q318X & p.R356W. Dad mutant heterozygotes
and p.R356W mother p.Q318X double heterozygous gene 12g. Patients receive one allele
from the father and p.Q318X and p.R356W 12g 1 allele from the mother.

3.2. Findings of the objective 2

There are 12 pregnant women who have CAH children, are counseled and
diasnosised before giving birth. Diasnosis is carried when the fetal is at 15 — 16 weeks by
amniocentesis method.

3.2.1 Results of the fetal gene mutations
We found deletions mutation and 3 point mutations of the fetus.

Table 3.8. Mutant genotype distribution of family and pregnancy

NGO Mutations Father Mother Fetus
(alen) (alen) (alen)
1 |129/12g 129 129 Female, normal
Male. p.R356W/R356W.
2012
2 | p-.R356W/R356W p.R356W p.R356W
Female,p.R356W/R356W.
2014
deletion/deletion deletion deletion | Male, deletion
4 | 129/1762inst 129 1762inst | Male, normal
5 | p.R356W/deletion p.R356W deletion | Female, deletion




6 | 12g/deletion p.12g deletion | Female, deletion

7 | deletion/deletion deletion deletion | Female, deletion

8 | p.Q318X/R356W& p.Q318X& p.R356W | Male,p.Q318X&R356W
R356W R356W

9 | I12g/deletion deletion 129 Male, normal

10 | 12g/deletion 129 deletion | Female, deletion

11 | deletion/deletion deletion deletion | Female, deletion

12 | p.I172N/I172N p.1172N p.1172N | Male, p.1172N

After genetic analyzing for 13 fetals: 3 normal fetal, 2 disease fetals, 8 fetals have
heterozygous mutations. In 8 fetals who have heterozygous mutations; 6: delete mutation,
1: p.I1172N and 1 fetal has heterozygous double mutation: p.Q318X & R356W.

3.2.2. Image of family is diagnosed before birth
Prenatal diagnosis of the patient's family 06
Genealogy of the family of the 06 patients
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Photo 3.9A. Genealogy of family No 06, 2012
In the 3rd generation, family 1 7-year-old son took ill can CAH salt. Were
identified disease genes have mutated gene CYP21A2 p.R356W / R356W. 37-year-old
father, mother is 35 years old healthy people carry the gene mutation p.R356W. Family
history like no one ill patients. Mother of patients are diagnosed before birth in 2012,
when the fetus of 16 weeks.
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Normal Patient III1 Fetus I112

Photo 3.10A. Genes of family and fetus No 06

Analysis of gene sequencing method CYP21A2 gene and chromosome culture,
the fetus is a boy, with the genotype homozygous recessive mutations p.R356W like
brothers. The family has been consulting doctors, after consultation with the family,
please cancel pregnant women 18 weeks pregnant.

Two years later, in 2014, she wants more children, pregnant after the age of 37 his
mother was pregnant and managed in the Central Maternity Hospital. When 16 weeks
pregnant, pregnant women are amniocentesis and fetal genetic analysis.

Genealogy of the Family No 06, 2014
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Photo 3.9B. Genealogy of family and fetus, 2014
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Photo 3.10B.Genes of family and fetus, 2014




Photos of the CYP21A2 gene sequencing fetus is female fetuses but also gene
homozygous mutant forms brother p.R356W same family so please suspend pregnant at
18 weeks pregnant.

Prenatal diagnosis of the patient’s family 45
Genealogy of the family and baby number 45
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Photo 3.11. Genealogy of family No 45
In the genealogy of the family has one daughter, 4-year-old ill be missing 21-OH
TSTTBS, loss of salt gene deletion mutation in exon 1 and exon paragraph 3. 33-year-old
father, mother, 29, is two heterozygous gene delete the paragraph element in exon 1 and
exon 3. 2nd time pregnant women, conducted prenatal diagnosis at 16 weeks pregnant.
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Genotype of fetus (after birth)-

Photo 3.12. Genes of family and fetus,

Fetal genotype mutations in exon 1 and delete paragraph 3 heterozygous exon

resemble parental genotypes were identified.
Chapter 4
DISCUSSION

4.1 Characteristics of the study group

The study group consists of 56 patients with CAH, in which the group of patients
under 1 year of age: 55.4%; children 1 to 5 years of age: 32.1% and children over 5 years
old: 12.5%. Patients in the study group are primarily under 5 years of age (87.5%),
proving that TSTTBS disease was diagnosed early and treated early. The thesis analyses
56 families of patients with CAH, with genealogy at least three generations built for each
family, total includes 130 members including: 56 mothers, 55 fathers (1 father passed
away) and 19 siblings of patients. Age of those fathers and mothers are in the appropriate
range of age. The oldest father is 38 years old; the youngest is 22 years old. The oldest
mother is 37 years old, the youngest is 21 years old. Those mothers of age group under
30 is 78.6%, which is perfect age of women for pregnant. There are 19 siblings of
patients, including five older brothers, five younger brothers, six older sisters, three
younger sisters. The oldest among those siblings is 8 years old, and the youngest is
newborns.

After analysing of gene mutations for those families of 56 patients with CAH in 3
years, the author collected the records and consulted all the family members. However,
only 12 expectant mothers contacted the doctor early to receive genetic counselling and
prenatal diagnosed. Neither older sister nor younger sister of patients with CAH receives
prenatal diagnosed because of their young ages. Those pregnant women were prenatal
diagnosed when their fetus is less than 15-16 weeks, one mother was prenatal diagnosed
2 times in 2012 and 2014.

Characteristics of patients’ genotype

Characteristics of 56 patients’ genotype are as follows: 41 patients with
homozygous mutations and 15 patients with heterozygous mutations. The position of
mutation in intron 2 (12g) is at common rate: 31.9%, mutants deleted segment: 26.4%,
p.R356W: 18.1%, p.1172N: 11.1% and the other mutations with low rate; p.Q318X,
p.R426C, p.S125X, p.W19X, ¢.1763insT. Heterozygous mutations often show in the
study are either 12g or deleted mutations combined with other point mutation. A study in
Japan in 2002 found that the proportion of 12g mutations is higher than other groups:



39.8%. Another study of the United States, 2010, in California proved that homozygous
mutation in intron 2 was 23.4% found in genetic analysis of 213 patients and 232 family
members by gene sequencing techniques.
4.2. Results of analysing heterozygous mutations in CYP21A2 for the family
members of patients with CAH
4.2.1. Distribution of mutations in the CYP21A2 of family members

More than 100 different types of mutations in CYP21A2 have been found so far. CAH
follows the rules of Menden, of which heterozygous carriers having normal phenotype,
but when getting married and giving birth, can transmit a 25% chance of having the CAH
and a 50% chance of having mutation gene to their children. In the population, neonatal
screening suggests the incidence of CAH cases is approximately 1 / 14,000, however the
incidence of heterozygous carriers is very high, approximately 1/60-1/83. The danger of
CAH is the ability to transmit mutation of gene CYP21A2 from generation to generation,
which will increase the rate of infection in the population. When the parents have
heterozygous mutations, the risk of giving birth to a child with CAH will increase.

In the 130 members of the families have been analyzed, we found that the
proportion of the CYP21A2 heterozygous mutations among those family members is
95.4%, and the percentage of no mutation is 4.6%. Among those, the parents having
heterozygous mutations were 84.6%, the siblings having mutations were: 10.7% and
people who do not have mutations were 4.7%. A research in Macedonia, in 2010, on 51
patients and 70 family members, in which those parents with mutation CYP21A2 is
45.6%. In the our study, we have one patient carrying the homozygous mutation 12g,
whose mother has heterozygous mutation 12g, but the mutation alike was undetectable in
the father. In this case, we can explain that the de novo recombination may occur in the
process of meiosis, during gamete formation. ..... or the father also carries the mutation
that is not detectable with current methods. In 2011, researchers in China analysed
CYP21A2 for 2 families having children with CAH, in which one family has
heterozygous genes. The family has three daughters; the eldest one has CAH with
p.1172N mutations, which is simple virilising. The patient received one mutant allele
from the father p.1172N, other mutations such as deletion fragments, point mutations or
gene conversion were not detected. The mother and 2nd sister of the patient do not have
gene mutation, the youngest sister has the same p.1172N heterozygous (¢.1004T> A) as
the father. According to the authors, in this case, the new mutation might occur during
conversion involved in the process of meiosis, during gamete formation of the CYP21A2
[53]. In our study, there are 6 families with parents who have heterozygous gene, whose
two children were born with CAH. The CAH usually occurs in the same generation, our
analysis of generation pedigree for genetic disease found that the CAH does not transmit
continuously through the generations, the CAH often occurs in the 3rd generation.

According to a research conducted by Tran Kiem Hao (2007), when analyzing gene
of 5 families, three mothers and two fathers were found carrying the mutations 12g and
deletions 8bp. Especially, there were two parents carrying the heterozygous gamete
which has point mutations and deletion mutations on the same allele.

4.2.2. The technique used to detect mutations in the CYP21A2 of the parents and siblings
of those patients with CAH

Finding mutations in CYP21A2 of the patients with CAH is quick and inexpensive
mutations detecting technique to detect mutations for family members. Thanks to two



techniques: gene sequencing technique and MLPA technique to locate point mutations
and deletion mutations, duplication mutations, the author is able to detect people carrying
heterozygous mutations. These are two modern and accurate techniques at the present.
After analysing 130 family members having 9 types of mutation, including; 12g: 47/130
(36.5%), deletion 33/130 (25.4%), p.R356W (18.5%), and other less common mutations
such as p.Q318X, p.1172N, p.R426C, p.S125X, p.W19X. The results of our study are
similar to other studies in the world.

4.2.3. Discuss the case of family pedigree is shown

Analysis of family 01’s genealogy illustrated in Figure 3.1 and 3.2 shows that there
is one son with CAH type salt washing was diagnosed at 3 weeks old, with typical
symptom of acute adrenal insufficiency. The patient has mutations in the intron 2 of
CYP21A2, type homozygous mutations IVS2-13A / C> G (c.656A / C> G), parents may
have heterozygous mutations, and there is no one in their genetic genealogy has the same
mutations as the patient. After analysing the gene of the parents, we found both of them
having heterozygous mutations at 1VS2 -13A / C> G (c.656T / G> C). From the test
results, we confirmed that our patient received a mutant allele in intron 2 from the father
and another from the mother.

A research implemented by Violeta, 2010, on patients and families in Macedona
showed that the detection rate of 12g among those family members was 12.9%. The study
also found that P30L mutation has a higher rate: 20%, which is related to race. This is a
common type of mutations in the world according to recent reports of the Asian countries
like Japan, China.

According to analysis of genealogy of family no 27, the family has a son with CAH
type salt washing and point mutations in homozygous p.R356W. Parents are
heterozygous carriers, no one in the family carrying mutation like the patients. This type
of mutation can cause acute salt washing. This mutation type p.R356W has higher rate in
Asian countries, from 9.5% - 19.2% in the China, Japan, India, Malaysia. This mutation
alters nucleotide 2110C> T, causing 356 CGG triplet coded for Arginin be converted to
TGG coded for tryptophan (R356W), leading to inability of enzyme synthesis and severe
reduction of enzyme concentration, causing severe acute salt washing.

Analysis of pedigree of family no 08 shows that the family has with two children;
the first daughter has normal phenotype, the second son had a normal phenotype after
being born. When the son was 3 years old, he was always taller than his friends, with
genital abnormalities: penis was bigger than his peers. After genetic analysing, the child
was found carrying homozygous mutation p.1172N (c.999T> A) at exon 4, type simple
virilising. The results of the genetic analysis of family members showed that the parents
of patients have heterozygous mutations p.1172N, as well as the sister (1114). P.I172N is a
common mutation in the world, at the rate of about 1,6 -19%. 1172N mutation at position
9994T> reduces enzyme activity, but according to reports, the enzyme can be measured
about 0-2%, so this mutant phenotype can be light salt washing or simple virilising,
depending on the activity of each enzyme in the body. In our study, there are 3 families
carrying homozygous mutation 1172N, in which, two patients with simple virilising type
and 1 patient has salt washing type. Our results are consistent with study of Krone. N, in
2000 in Germany on 155 patients with CAH, in which the rate of p.1172N was 19.7%,
which are SV and SW.

4.3. Prenatal diagnosis for pregnant women with heterozygous mutations



Prenatal diagnosis is an effective method to prevent genetic disease. Fetus with
CAH could be detected early. This disease can be treated by medicine dexamethasone for
fetus. Female fetus with CAH will be treated as soon as possible and after birth to
achieve positive result and avoid genital surgery.

Endocrinology-Metabolism-Genetics Department of National Pediatric Hospital
has established a CAH club more than 16 years ago. At annual club meeting, patients and
their families are given information and explanation about CAH as well as treatment,
caring methods and side-effect detection methods. The doctors explain the transfer of
CAH in the family. Thanks to those information, the family members would voluntarily
coordinate with doctors in diagnose their children’s CAH and to detect carriers of
heterozygous mutations as well as prenatal diagnosis. In a three year period, we have
consulted for 56 families (130 people) and prenatal diagnosed to 12 pregnant women
having heterozygous, who have a high risk of giving birth to a child with CAH. The
female siblings of the patients were too young to be prenatal diagnosed. The number of
the patients’ mothers and female siblings having mutation analyzed is still small so this
analysis should be conducted in a larger scale.

Prenatal diagnosis using amniocentesis technique in 12 pregnant women with
heterozygous gene results in: 3 normal fetuses, 2 fetuses with CAH and 8 heterozygous
carrying fetuses. 2 fetuses CAH due to 21-OH deficiency with mutation p.R356W, 6
fetuses are heterozygous with deletion, p.1172N, Q318X & R356W and 3 fetuses are
normal. Those mutations are common in Vietnam and the word.

In our study, there is a mother receiving prenatal diagnosis twice. In 2010, she
had a male fetus with CAH who was terminated. In 2014, she had a female fetus with
CAH but the family did not want treatment and decided to terminate the pregnancy.
Therefore, there is no female fetus case receiving early treatment.Among 8 fetus carrying
heterozygous and 3 normal ones, there were two got mutation checked and the results
were correspondent with prenatal diagnosis. Other fetus were normal so their family did
not require recheck.

Giving birth and raising a child with CAH are a burden for the family and society.
The patient needs medicine continuously in his lifetime and the CAH influents the patient
and family’s psyche. Therefore, it is essential to detect the people carrying heterozygous
and practice prenatal diagnosis to proactively prevent the disease. This is also our desire
when we conduct this study.

CONCLUTION
In 3 years of researchs, 130 members of 56 families having CAH children have analysis

mutation in genes CYP21A2 and prenetal diagnosis for 12 pregnant women having
heteozygous provide following results:

1. Results of analysing heterozygous mutations in CYP21A2 for 56 family members
of patients with CAH due to 21-OH deficiency.

- There are 9 kinds of CYP21A2 mutations are common in this study; point mutations and
deletion. Deletion and 2 types point mutations: 12g, p.R345W are most common. The
results obtained:

- 56 Mothers are heterozygous carriers (100%) with mutations: 12g: 33%, deletion:
30,4%, p.R356W: 16,1%, 1172N: 10,7%, P426C: 3,6%, p.Q318X: 1,8%, 1763insT:1,8%.



- 54 Father are common heterozygous carriers (98,2%) with mutations: 12g: 35,7%,
deletion: 25%, p.R356W: 23,2%, [172N: 5,4%, P426C: 3,5%, p.Q318X: 5,4%,
p.W19X:1,8%, p.S125X: 1,8%. 01 father is not identified.

- 19 siblings of patient CAH in study: 73,7% heterozygous carriers gene CYP21A2 with
mutations: 12g: 64,3%, deletion:21,5%, p.R356W: 7,1%, p.1172N: 7,1%. 26,3% nomal.

2. Prenatal diagnosis for pregnant women with heterozygous of gene CYP21A2

Prenatal diagnosis using amniocentesis technique in 12 pregnant women with
heterozygous gene at 15 — 16 weeks. We found deletions mutation and 3 point mutations
of the fetus. 3 normal fetal, 2 disease fetals, 8 fetals have heterozygous mutations. In 8
fetals who have heterozygous mutations; 6: delete mutation, 1: p.1172N and 1 fetal has
heterozygous double mutation: p.Q318X & R356W.

RECOMMEND

- Early detecting heterozygous mutation within family members of patients with CAH to

plan, manage and monitor as well as genetic consult;

- Organising conference and meeting about CAH to raise the society awareness about

CAH to prevent giving birth to children with CAH.

- Consulting family members to coordinate with doctors in diagnosing patients and

detecting heterozygous mutation carriers for other members. As a result, prenatal

diagnosis will be conducted early to avoid fatality or sexual disability of the children.
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