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Loi cam on

Loi dau tién t6i xin dwoc cam on nhiing bénh nhdn mdc hi chirng
Prader-Willi va gia dinh cdc em, ho di truyén cho t6i nghi liee, long kién tri va
sikc manh dé téi nghién civu sdu sdc vé bénh Iy nay - mot bénh 1y hiém gap. Toi
hy vong rdang sau khi nghién ciru nay dwoc cong bo, sé cé nhiéu nguoi biét vé
bénh nay, nhiéu nhén vién y té cdp nhdt dwoc viéc chan dodn sém va qudn Iy
diéu tri tot, mang lai cho cdc em va gia dinh mot tuwong lai twoi sang hon!

T6i xin tran trong cam on Truwong Dai hoc Y Ha Ngi, phong Qudn ly
dao tao Sau Pai hoc, B mén Y sinh hoc - Di truyén 1a noi téi da hoc tdp va
Bénh vign Nhi Trung Uong la noi téi cong tic, da tao diéu kién thudn loi
cho t6i hoan thanh lugn an nay.

T6i xin cam on PGS.TS. Phan Thi Hoan, ld nguoi thday vé cing tim
huyét, da truyén dat cho téi nhiéu kién thirc quy bdu trong hoc tdp va nghién
citu, nguoi da dong hanh va givip dé t6i trong sudt qud trinh hoan thanh ludn
an nay!

Téi xin giti loi cam on t6i GS.TS. Nguyén Thanh Liém, la nguoi dau
tién truyén cho t6i long say mé nghién ciru khoa hoc, tao diéu kién cho téi
bude nhitng bude di dau tién trong sy nghiép ciia minh.

Toi cam on nhitng ngwoi ban da luén bén toi.

Ludn dn nay téi danh ting cho ngwoi cha da khudt cia t6i va me téi la
ngueoi thay ddu tién va mdi mdi trong cudc doi ti.

Téi xin cam on nhitng nguoi than trong gia dinh, chong va hai con da

luon o bén toi, danh cho toi vo van tinh yéu thuong trong cugc doi nay!

Ha noi, ngay  thang nam 2019
An Thuy Lan
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Toi 1a An Thuy Lan, nghién ctru sinh khéa 31 Truong Pai hoc Y Ha Noi,
chuyén nganh Y sinh hoc - Di truyén, xin cam doan:

1. Pay Ia luan an do ban than toi truc tiép thuc hién dudi su huéng dan
ctia thdy: Phé gido su. Tién si. Phan Thi Hoan

2. Cong trinh nay khong trang 1ap véi bat ky nghién ctru nao khac da
dugc cong bd tai Viét Nam.

3. Céc s0 liéu va thong tin nghién ctru 13 hoan toan chinh xéc, trung thuc va
khéch quan, da dugc xac nhan va chép thuan tai co s& noi nghién cuu.

T61 xin hoan toan chiu trach nhiém trudce phap luat vé nhitng cam két nay.

Ha noi, ngay thang  nam 2019

Nghién ctru sinh

An Thuy Lan
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PAT VAN PE

Hoi1 ching Prader-Willi (Prader-Willi Syndrome - PWS) 1a héi ching
bénh di truyén gdy nén do mat hoat dong chirc ning ctia cac gen trén nhanh
dai gan tdm vi tri q11-q13 cta nhiém sic thé (NST) sb 15 c6 ngudn ge tir bo.
Céc triéu chig thuong gap trong hdi chirng nay la: gidm ctr dong thai, giam
truong luc co, béo phi, cham phat trién tAm than van dong, tam voc thép, chan
tay nho, bd mit bt thudng, thiéu ning sinh duc, va hau hét déu vo sinh.

M3 s bénh tat cia PWS theo ICD - 10: Q87.1; theo OMIM: 176270.

Ty 1é¢ mac PWS trong quan thé woc tinh 1/10.000 - 1/30.000 [1]. Theo
hiép hoi Prader-Willi qudc té, trén thé giéi hién nay co khoang 350.000 -
400.000 bénh nhan duoc chan doan mdc PWS, trong d6 17.000 - 20.000 bénh
nhan dang song & Hoa Ky [2].

Nguyén nhan ciia PWS do mit chtic ning ciia cic gen trén NST 15
vung ql1-q13 c6 ngudn gbc tir bd. Cac gen trén ving nay hoat dong theo co
ché dau 4n di truyén (genetic imprinting) - di truyén don alen (monoallelic),
chi hoat dong trén NST 15 ngudn gdc bd, khong hoat dong trén NST 15
ngudn gdc me [3]. Cac nguyén nhan gdy PWS gém: do mat doan NST 15q11-
q13 ngudn gbc bd; do hai NST sb 15 déu cd ngudn gbc me (maternal
Uniparental Disomy - mUPD, do khiém khuyét dau 4n di truyén (Imprinting
Defect - ID).

Chéan doan PWS dua trén cac tiéu chuan chan doan trén 1am sang va
duoc chan doan xac dinh bang cac k§ thuét di truyén té bao va phan tir.

Xét nghiém di truyén té bao: phan tich NST d6 vé6i k¥ thuat biang G
phat hién cac bat thuong NST nhu: mat doan NST 15q11-q13, chuyén doan
NST 15 v6i mot NST khac trong bd NST din dén mat doan NST 15q11-q13.

Xét nghiém lai giita di truyén té bao va phan tir: k§ thuat lai tai chd
huynh quang (Fluorescence In Situ Hybridization - FISH), k¥ thuét nay chan
doan nhém bénh nhan PWS do mat doan NST 15q11-q13.



Xét nghiém di truyén phan ti: dwa trén nguyén 1y phat hién mat doan
NST 15q11-q13 hay phat hién bat thuong methyl hoa tai ving gen Prader-
Willi. Cac k¥ thuat phd bién dang dugc nhiéu trung tim di truyén trén thé gidi
ap dung nhu: lai so sdnh by gen (array Comparative Genome Hybridization -
aCGH), phan tng chudi dic hiéu methyl hoa (Methylation Specific Polymerase
Chain Reaction - MS-PCR), khuéch dai da dau do dic hiéu methyl hoéa
(Methylation Specific Multiplex Ligation dependent Probe Amplification -
MS-MLPA), phan tich tinh da hinh DNA cua b6 me, giai trinh tir gen.

Tai Viét Nam, ty 1é moi mac ciia PWS chua duoc xac dinh do day 1a
bénh di truyén hiém gap. Tai Bénh vién Nhi Trung vong, PWS méi dugce
dua vao chan doan va quan ly bénh nhan tr nam 2007. Bénh do mét hoat
dong chirc ning cia cac gen ving NST 15q11-q13 1 ving ¢ chira sé lugng
gen nhiéu, co ché hoat dong dau 4n di truyén phirc tap, bénh nhan co biéu
hién 1am sang ning, da dang, nén c6 thé gip ¢ nhiéu chuyén khoa khac nhau.
Do vay viéc nghién cuu vé dic diém 1am sang va di truyén cua PWS c6 vai
trd hudng cho cac bac si 1am sang trong chan doan va chi dinh cac xét
nghiém chan doan xac dinh PWS. Viéc lya chon k¥ thuat xét nghiém phu
hop dé chan doan xac dinh bénh va chan doan bénh sém co ¥ nghia rat quan
trong trong diu tri va quan 1y bénh nhan nham cai thién cac triéu ching
ning, giam ty 18 bién chimg va ting chat lugng cudc sébng cho bénh nhan
mic PWS.

Xuét phat tir nhitng 1y do trén day, dé tai “Nghién ciru dic diém 1am
sang va bién déi di truyén cia hdi chirng Prader-Willi” duoc tién hanh véi
hai muc tiéu sau:

1. Mé td ddc diém lam sang ciia bénh nhan mdc héi chirng Prader-Willi.
2. Xdc dinh cdc bién doi di truyén té bao va phén tir ciia bénh nhéin mdc

hoi chirng Prader-Willi.



Chuong 1
TONG QUAN

1.1. Khai niém

Hoi ching Prader-Willi (PWS) 14 hdi chimg bénh di truyén biéu hién trén
nhiéu hé co quan, thay ddi qua céc giai doan, biéu hién bénh ly phtrc tap, voi cac
triéu chung chinh nhu gidm truong luc co, by mat bét thuong, cham phat trién
tam than van dong, béo phi, tim voc thip, thiéu ning sinh duc, v6 sinh & tudi
trudng thanh.

Ty 1¢ méc bénh giita cac nghién ciu trén cac qudc gia khac nhau, tuy
nhién khéng ¢6 minh ching bénh phu thudc vao chung tdc hay c6 xu huong
tang. Tai Hoa Ky, ty 18 luu hanh bénh trong quén thé 1/16.062 dén 1/25.000
[4], [5]. Ty 1é mic bénh & Thuy Pién 1a 1/8000 déan [6], & Vuong qudc Anh 1a
1/45.000 dan [7]. Tai Viét Nam chua c6 thdng ké ty 16 mic PWS, tai bénh
vién nhi Trung wong, PWS dugc dua vao chan doan tir 2007, mdi nim tiép
nhan thém 10 - 12 bénh nhan méi.

Hoi ching Prader-Willi 1a hoi ching bénh di truyén theo co ché ddu 4n
di truyén (genetic imprinting), nghia 1a su biéu hién cia alen thudc mot locus
gen phu thudc vao NST c6 chtra locus d6 c¢6 ngudn gbc tir b hay me, bénh
biéu hién khi méat chirc ning doan NST 15q11-q13 ngudn gbc bd.

Hoi chimg PWS co thé chan doan dua vao cac tiéu chuan 1am sang, chan
doan xac dinh bang cac ky thuat xét nghiém di truyén té bao va di truyén phan tur.

Trong phan loai bénh quéc té&, PWS dugc ky hiéu OMIM 176270.
1.2. Lich sir nghién ctru hoi chirng Prader-Willi

Ngay tir nam 1680 qua birc v€ mot em bé gai cua hoa s§ Juan Carreno
de Miranda nguoi Tay Ban Nha, quan sat cac dic diém dic biét vé ngoai hinh

cia em bé co thé nhan dinh day 14 bénh nhan PWS [8]. Tuy nhién dén nim



1887, bénh nhan PWS dau tién duoc miéu ta boi Langdon-Down, bénh nhan
1a bé gai tudi day thi, chAm phat trién tdm than van dong, tam voc thap, thiéu
nang sinh duc, béo phi [9]. Nam 1956, m{t nhdm ba bac sy ngudi Thuy Sy 1a
Andrea Prader, Alexis Labhart va Heinrich Willi cong bd mdt nhém 9 bénh
nhan véi cac triéu chimg: giam truong luc co giai doan so sinh, bu kém, can
phai hd tro dn udng, & tré nam gip an tinh hoan 1 bén hodc 2 bén, tim voc
thap, tudi xwong thap so véi tudi thue, chan tay nhd, bo mit bat thuong, cham
phat trién tdm than van dong, béo phi tip trung ving than, khéi phét cac bién
chirng ctua béo phi nhu bénh tim mach, tiéu duong. Bénh duoc dat tén 1a hoi
ching Prader-Willi. Nam 1980 nhom nghién ciru nay ghi nhan cac biéu hién
vé thay d6i hanh vi va tdm 1y trong cic bénh nhan PWS. Nam 1981 Ledbetter
va cong su phat hién nguyén nhan PWS do mit doan nho trén nhanh dai NST
sO 15 vi tri 15q11-q13 khi phan tich NST véi k¥ thuat bang c6 d6 phan giai
cao [10]. Nam 1989 Nicholls va cong su phat hién ra co ché diu an di truyén
(di truyén don alen - monoallelic) [11]. Nam 1993 Holm va cong su cong bd
bang kiém céc tiéu chuan chan doan PWS trén 1am sang [12].
1.3. Pic diém 1Am sang cia hdi chirng Prader-Willi

Céac dic diém 1am sang cua bénh nhan mic PWS dic trung boi céc tri¢u
chirng khéac nhau qua céc giai doan:
+ Tir 0 - 2 tudi: giam truong luc co, kho khin trong dn udng (ba kém, phai an
qua sonde hodc dut thia trong giai doan so sinh).
+ Tl 2 - 6 tudi:

Giam truong luc co voi tién sir bu kém.

Cham phat trién tim than van dong.
+ Tl 6 - 12 tudi:

Tién sur gidm truong luc co va bu kém.



Cham phat trién tdm than van dong.

An udng mét kiém soat, béo phi trung tam.
+ Tir 13 tudi dén tudi trudng thanh:

Nhén thtrc kém, thudng chim phat trién tdm thin mtc d6 trung binh.

An ubng mat kiém soét, béo phi trung tam.

Thiéu nang sinh duc.

Réi loan hanh vi dién hinh.

1.3.1. Tién sir thai nghén

Tré mic PWS co tién sir giam truong luc co xay ra tir giai doan bao
thai, biéu hién thai giam cir dong, thai khong xoay gy tinh trang ngdi ngugc,
tang ty 1& dé mo. Can ning lic sinh, chiéu dai, chi sb khéi co thé (body mass
index - BMI) ctia tré PWS thap hon tré binh thuong 15% - 20% [13].

1.3.2. Giam truong luc co

Giam truong luc co 1a moét triéu chung dién hinh cta bénh c6 & cac giai
doan phat trién tuy mirc do, biéu hién nang né trong giai doan so sinh va tré
nho, mirc d6 it hon ¢ tré 16n, & nguodi trudng thanh gidm truong luc co thuodng
nhe. Hau hét cac truong hop & giai doan so sinh c6 giam truong luc co, mét
moi, bu kém, kho cho an. C6 mot ty 1¢ nhé bénh nhan PWS ¢6 giam truong
luc co nang ton tai khi tré hon 2 tudi, 1 nhiig trudng hop khong phd bién va
bat budc tim nguyén nhan. Can dé ra chan doan phan biét v6i cac bénh co do
dot bién gen ti thé hodc cac bénh co khac.

Giam truong lyc co lam tré cham biét ngéi, cham biét di, gay cong veo
cot séng. Cac phuong phap diéu tri 1am ting qua trinh tao khéi co. Tap thé
duc va giam can la mau chdt dé diu tri tricu ching cong veo cot séng cua
bénh nhan PWS.

Trong nghién ctru cua Kamaludin trén chudt bi bat hoat mot trong cac

gen cua vung gen Prader-Willi (Prader-Willi critical region - PWCR) 1a gen



MAGEL2. Nhiing con chudt c6 dot bién ¢ gen MAGEL?2 ¢ giam truong luc
co niang né. Nhitng con chudt khong co gen MAGEL2 c6 nhiéu triéu ching
gidng nhu PWS: bat thudng vé chirc ning ndi tiét, vo sinh, bat thuong hanh
vi, ting lwong mdé md. Nhom nghién ctru ciing nhén ra rang nhiing con chudt
bi mat gen MAGEL?2 c6 giam khdi luong co, giam stc manh co, gidm do hoat
dong va strc bén. Nguyén nhan ban dau duoc dua ra do cac té bao co khong
st dung duoc nang luong cung cap qua thic an [14].

1.3.3. Phat trién tam than va dic diém tinh cich

Cham phat trién tim than van dong xay ra & 90% - 100% cac bénh nhan
PWS, tré cham biét di so v6i cac tré ciing do tudi (biét ngdi lic 12 thang, biét di
lac 24 thang). Cham phat trién ngdn ngit 1 mot triéu ching dién hinh cua bénh,
hau hét cac bénh nhan PWS c¢6 cham phat trién tdm than van dong & muc do
trung binh (IQ: 60 - 70), 40% & ranh gidi giita binh thuong va cham phat trién
tdm than mac do nhe, 20% cham phat trién tdm than mic do nang [15]. Kha
nang nhan thirc thip hon so véi tré binh thuong cing d6 tudi. Kha ning nhan
thirc bao gom cac k¥ ning doc, 1am toan, k¥ ning quan sét truc quan, tri nhé
ngén han va dai han. Tuy nhién nhitng dic diém nay khong giéng nhau & cac
tré, da phan cac tré co thé biét doc, biét viét, lam cac phép toan don gian.

Cac dic diém phat trién tinh cach ciing biéu hién sém, wong budng,
gian giit, kho bao, kho kiém soat hanh vi, khé thay ddi cac thoi quen, phat
hién thdy & 70% - 90% sd bénh nhan PWS [16]. N6i déi, an cap, thai do thong
tri ciing pho bién. Mic du nhitng vain dé nay khong phai c6 riéng & PWS ma
con ¢o & cac hoi chimg khac c6 kém triéu chirng chdm phat trién tm than, tré
thuong c6 cac cau hoi 1ap lai va khong co6 cau tré 1o1.

Mot sb bang chimg cho thay cac bénh nhan PWS ¢ nhém mat doan

NST 15q11-q13 c6 nhiéu triéu chimg ning né hon cac nhém khac [17].



Trong nhém nguyén nhan ciia PWS do 2 NST 15 ngudn gbc me c6 mot
s6 truong hop bi tu ky, nguyén nhan cia hoi chimg tir ky 14 nhan doan ving
sat tim trén nhanh dai NST sd 15 trung v6i ving gen Prader-Willi [18].

1.3.4. An khéng kiém sodt va béo phi

Nguoc lai voi quan diém trong PWS chi c¢6 2 giai doan dinh dudng
khac nhau 1a: cham phat trién thé chat giai doan tré nho va an udng khong
kiém soat, béo phi trung tdm giai doan tré 16n, mot nghién ctru trén nhiéu
trung tdm cta Miller nhan thdy cé su chuyén tiép rat phirc tap gém 7 giai
doan trong sudt qua trinh phat trién ctia bénh nhan PWS dién hinh [19], cu thé
nhu sau:

Giai doan 0: trong tir cung, thai nhi giam vin dong, chdm phat trién
hon so véi nhitng 1an mang thai truéce. Thai giam van dong dan dén tinh trang
ngdi nguoc va ty 1& dé mo ting cao & nhing phu nit sinh con mac PWS.

Giai doan 1: giam truong luc co va khong béo phi. Giai doan nay
thuong kéo dai 0 - 25 thang, trung binh 9 thang.

Giai doan 1a: tir 0 - 9 thang biéu hién giam truong luc co toan than, khong
bu duoc, phai hd tro dn udng thuong dn qua sonde trong nhiing thang dau.

Giai doan 1b: tir 9 - 25 thang tré bat dau bat kip nhip do phat trién can
nang cua tré binh thuong.

Giai doan 2: bit dau ting can.

Giai doan 2a: trung binh & d6 tudi tir 2 tudi dén 8 tudi, giai doan nay tré
bét dau tang can nhung chua lién quan dén ché d¢ an.

Giai doan 2b: tudi khdi phat trung binh 1a 4,5 tudi, biéu hién ting can
lién quan dén luong thirc dn dua vio cua tre.

Giai doan 3: bit dau xuit hién triéu ching an khong kiém soat, tudi

khoi phat trung binh 8 tudi.



Giai doan 4: tré 10n, ngudi trudong thanh, tiép tuc giai doan an ubng
khong kiém soat duoc.

Béo phi: chig in khong kiém soét bat dau ¢ giai doan 3, nguyén nhan
do bat thuong ving dudi ddi gy mat cam giac no. Tré co nhitng hanh dong
tich trit va luc loi thirc 4n, an ca nhimg dd khong dn dwge tham chi ldy trom
hay tu dong di mua dd an. Béo phi 1a hu qua cua viéc an nhiéu, dic diém béo
ving bung, mong, dui, xay ra & ca 2 gidi. Béo phi va cac bién chimg cia béo
phi lién quan dén ty 1€ bénh tat va ty 1¢ chét ctiia bénh nhan.

Mot vai nghién clru dua ra két luan néng do Ghrelin tang ¢ nhiing tré
16n va ngudi 16n mic PWS tai thoi diém trude va sau bira an [20], [21].
Ghrelin hay “hunger hormon”, 14 hormon nhom peptid duoc tiét ra boi cac té
bao ghrelinergic ndm trong dng tiéu hoa. Ghrelin c6 tac dung gdy cam giac
do6i, gay thém an, ndng do ting trudc bita dn va giam sau bita an.

Tuy nhién c6 mot sé nghién ciru khac cho thiy khi st dung mot sb
thudc gay giam néng d6 Ghrelin, du dung trong thoi gian ngan hay dai ciing
khong c6 tic dong gdy giam can hay giam cam gidc thém an cua tré méc
PWS. Nhu vy viéc giai thich co ché gay chung an khong kiém soat va béo
phi cua tré PWS van chua thuc su sang to.

1.3.5. Bé mdt bit thuwong

B0 mit mang nhitng dic diém dic trung: sdng mii hep, tran cao hep,
mét hinh oval, cdm nho, mdi trén mong, moi dudi tré. Cac dic diém nay co
thé xuat hién ngay sau dé hodc xuat hién dan qua thoi gian.

Ban tay, ban chan nho, thiéu san xuong tru, tré nhé ¢6 mu ban tay va
ngon tay tron mup. Da, toc, mat sang mau hon anh chi em ruét.

Da téc ¢6 mau nhat hon nhitng thanh vién khac trong gia dinh xay ra
trén cac bénh nhan bi thiéu 1 ban sao cua gen OCA2. Gen OCA2 la mdt trong
nhirng gen ma hoa thu thé GABA, hoat dong khong tuan theo quy lut ddu 4n

di truyén. Do vy nhiing dic diém nay chi c6 trén nhitng bénh nhan PWS



thudc nhém nguyén nhan mat doan NST s6 15 vi tri q11-q13 c¢6 ngudn goc
bd. Nhirng té bao bi mat 1 ban sao ctia gen OCA2 bj thiéu hut tong hop hodc
suy giam chirc ning cta protein P, 1am gian doan viéc san sinh melanin dan
dén giam sic t6 da va toc nhat mau [22], [23].

1.3.6. Thiéu nding sinh duc

O ca hai gi6i, thiéu ning sinh duc biéu hién bang thiéu san co quan sinh
duc ngoai, diy thi mudn, thuong vo sinh. Thiéu san co quan sinh duc ngoai
biéu hién tir lac méi sinh va ton tai sudt doi. Nam c6 duong vat nho, biu it
nép nhan, nhat mau, 4n tinh hoan mot bén hodc hai bén gap 6 80% - 90%
[24]. Nit c6 thiéu san 4m vat, moi 16n, moi bé.

Trong nghién ctru cua Crino trén 84 bénh nhan PWS (42 nam, 42 nit) &
d6 tudi 2 - 35 tudi [25], da dua ra cac chi so lién quan dén thiéu nang tuyén
sinh duc nhu sau:

Nam: 4n tinh hoan gip & 100%, tinh hoan nho 76%, thiéu san biu 69%.

Nit: thiéu san Am vat, moi 16n, moi bé gap & 76%, voO kinh nguyén phat
gip & 56%, kinh nguyét bat thudng, xuat hién thoang qua gip & 44% cac bénh
nhan 16n hon 15 tuoi.

C4 hai gi61: moc 1ong tai bd phan sinh duc soém gap ¢ 14%, day thi som
gap 6 3,6%.

Thiéu nang sinh dyc thuong do thiéu hut GnRH nghiém trong lam cho
ndng d6 LH, FSH thip, din dén tinh trang diy thi mudn, khong hoan thién
day thi hoac roi loan. Hinh thanh dic tinh sinh duc phu som xay ra 15% -
20% & ca hai giéi. O nit thudng c6 vo kinh nguyén phat hay vong kinh dai.
Hau hét bénh nhan PWS déu v6 sinh. Trudc ddy nguyén nhan cia thiéu ning
sinh duc & ca hai gioi dugc cho 1a do thiéu san ving dudi doi, tuy nhién gan
day nhiu nghién ciru moi nhan thay co su két hop giira thiéu san ving dudi

d6i va thiéu hut hormon tién phat.
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1.3.7. Tam véc thip

Tam voc thip ¢ ca hai gidi, bat dau biéu hién rd sau 10 tudi. Néu khong
duoc diéu tri thi chiéu cao trung binh cua nam la 155cm, cua nit 1a 148cm. Ban
tay, ban chan nho, chiéu dai ban chan trung binh nguodi nam truong thanh
22.3cm, clia ngudi nit 13 20,3cm. Nong d6 hormon ting trudng (Growth Hormon
- GH) 6 nhém bénh nhan PWS do mUPD thép hon bénh nhan & nhom mét doan
[26]. Piéu tri GH gitip phan bd lai md trong co thé, ting khdi lugng co, ting
chiéu cao, giam chi sé6 BMI, phat trién k¥ ning van dong tho, phat trién ngon
ngit va giam céc r0i loan hanh vi. Panh gi4 hiéu qua diéu tri GH bang do hoat do
IGF1 (Insulin like growth factor 1 - IGF1), chu vi vong dau va chi s BMI.

1.3.8. Cdc vin dé réi logn néi tiét khic

Thiéu hyt hormon tuyén thuong than trung tim (Central Adrenal
Insufficiency - CAI). Trong nghién ctru ciia de Lind van Wijngaarden trén céac
bénh nhan PWS, thar nghiém si dung don liéu metyrapone qua dém
(metyrapone gy trc ché san xuét cortisol), cho thiy 60% cac bénh nhan PWS
c6 CAI va c6 thé ddy 1a nguyén nhan gy tir vong dot ngdt ciia bénh nhan
PWS [27]. Nghién ciru ctia Scaroni nhan dinh budc ddu mdi lién hé giira tinh
trang tir vong dot ngdt trong giai doan dau diéu tri GH [28], tuy nhién két qua
nghién ctru nay chua hoan toan sang té va con nhiéu tranh cii.

Thiéu hut hormon tuyén giap: gip ¢ 25% bénh nhan PWS, d6 tudi chan
doan trung binh 2 tudi [29].

Ha duong huyét va dai thao duong: gip & 25% bénh nhan PWS nhém
ngudi 16n co dai thao dudng khong phu thudce Insulin, tudi khoi phat trung
binh 20 tudi [30]. Trong vong 15 niam gan day, viéc chan doan som, ting kha
nang giao duc cua bd me bénh nhan, diéu tri GH lam giam luong bénh nhan
PWS mic dai thdo duong typ 2.

1.3.9. Mgt sé triéu chirng khdc
Khi théng ké céc tridu chimg 1am sang trén cac bénh nhan PWS, con ¢

thé gip cac triéu chimg sau [24]:
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Réi loan gidc ngit: 16i loan nhip thd lién quan gide ngii nhu ngimg thé khi ngy,
r6i loan chu ky gidc ngi, hay ngii ngay. Béo phi 1am tinh trang nay trdm trong hon.

Giam thi lyc va lac: 60% - 70%.

Thiéu san khop hong: 10% - 20%.

Cong veo cot song: 40% - 80%, tudi khoi phat da dang, khong lién
quan dén viéc diéu tri GH.

50% bénh nhan PWS c6 viém duong ho hap tai phat nhidu 1an, chua c6
nghién ctru ndo cho thay rang bénh nhan PWS c6 suy giam mién dich, do vy
nguyén nhan cia viém duong ho hap tai phat co thé do giam truong luc co hd
hap, giam phan xa ho.

Gay xuong do loang xuong.

Phu chan.

Tang ngudng dau: d6i khi do bénh nhan khong nhan biét dugc nhing
tén thuong nang.

Giam tiét nudc bot: gdy khé miéng, nude bot déo, sau rang va cé thé
gy nén nhirng kho khan vé phat am.

Tang phan xa non: non 1a triéu chimg trdm trong ctia bénh.

Co giat (10% - 20%), dé kiém soat.

Giam sinh sic t6: giam séc to da va toc nhat mau.

Loét da: c6 thé nhiém trung da vét thuong ho man tinh hodc s¢o.

Dé& bam tim: chua rd nguyén nhan.

Thay d6i cam nhan nhiét do va diéu chinh than nhiét: thay doi nhiét do
mdi trudng gay ha than nhiét hodc sdt kéo dai khong 16 nguyén nhén & tré nho.
1.3.10. Ty I¢ tir vong

Ty 18 tr vong ctia bénh nhan PWS cao hon nhom kiém ching, véi cac
triéu chimg cham phat trién tdm than, béo phi va cac bién chimg. Ty 18 tir
vong trung binh 1a 3% mdi nim. Nguyén nhan tir vong & nhém bénh nhan nhé

thuong do viém dudng hd hip va cac nhidm trung co hoi. O nhoém bénh nhan
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nguoi 16n, nguyén nhan tir vong thuong do bién chimg tim mach, huyét khéi,
dai thao dudng... Mot s6 truong hop hiém gip tir vong do v& da day hoic con
ngung thé ltc ngu.

60% bénh nhan PWS co suy tuyén thuong than, bénh nhan khong thich
mg dugc v6i nhitng tinh hubng stress cip tinh dan dén tir vong dot ngdt va
khong giai thich dugc.

1.3.11. Cii thi¢n cdc trigu chirng lim sang trén bénh nhén diéu tri GH

Piéu tri GH dugc coi 1a phuong phép diéu tri tién bo duy nhat dbi véi
cac bénh nhan PWS. FDA Hoa Ky va cac nudc chau Au cho phép sir dung
GH trong diéu tri PWS tir nim 2000. 40% - 60% céac bénh nhan PWS c6 thiéu
hut GH [31]. Nhiéu nghién ctru dd cong bd tac dung cua GH trén bénh nhan
PWS bao gdm ting khdi luong co, giam khdi luong md, ting mat do xwong,
tang chiéu cao va dat chiéu cao t6i da & nguoi trudng thanh [32], [33]. Hon
nita diéu trj GH con duoc chtirng minh cai thién sitc manh, sy nhanh nhen va
phat trién van dong tinh va van dong tho cua bénh nhan PWS, GH ciing lam
can bang nitrogen, giam dot chay ning luong, duy tri khdi luong co mic du
han ché lugng calo dua vao co thé [34]. Tuy nhién thiéu hut GH khong phai
nguyén nhan duy nhat gy bat thuong trong mé hinh ting truéng ctia bénh
nhan PWS, do vay diéu trj GH 1am ting khéi luong co, nhung mot sd céc tinh
trang khac van khong duoc cai thién nhu ban tay ban chan nho [31].

Viéc diéu tri GH trén ngudi 10n chua c6 nhiéu théng ké, tuy nhién cac
nghién ctru cling cho thdy bo sung GH lam gia ting dang ké khi luong co,
giam khéi luong md, khong thay déi BMI, tuy nhién khéng ting mat do
xuong. O bénh nhan ngudi 16n, khé phan biét duge tac dong cua GH hay cua
hormon sinh duc, do vay can nhiéu béng chirng xac thuc hon nira vé diéu tri

GH & ngudi 16n [35].
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Vé tac dung khong mong mudn va cac bién chimg cua viée diéu tri GH
cling duoc nhiéu nghién ciru thong bao nhu tir vong dot ngdt trong khi diéu tri
GH do cac bénh Iy dudng ho hip, tic nghén phoi [36]. Cac nguyén nhan khac
gay tir vong dot ngdt ciia bénh nhan PWS lién quan dén diéu tri GH: ngung
thd do giam truong luc co, amidal to, ting md bach huyét [37]. Do vay danh
gia chirc nang ho hap trude khi diéu tri va theo ddi trong giai doan dau sau khi
diéu tri GH can tuan tha. Céc tac dung phu nang né nay cling cé lién quan dén
thoi gian bét dau diéu tri GH, theo khuyén cdo cua hiép hoi Prader-Willi Hoa
ky nén bat dau diéu tri GH cho tré trudc khi khai phat thira can, béo phi,
thuong ap dung sau 6 thang va trude 2 tudi [38]. Xu hudng diéu tri GH sém
truée 3 thang tudi khong ching minh hiéu qua hon trong viée cai thién céac
triéu chung lam sang [39].

1.4. Co ché di truyén ciia hdi chirng Prader-Willi
1.4.1. Céu trisc viing gen Prader-Willi

Vung gen Prader-Willi (Prader Willi Critical Region - PWCR) nam
trén NST s6 15 vi tri ql1-q13, thudc nhanh dai gﬁn tam NST s6 15, ¢ kich
thude 5 - 6Mb. Ving nay bao gdbm mot s6 gen kich thudc 2,5Mb lién quan
dén co ché dau an di truyén, mat hoat dong ctia nhém gen trong ving gen nay
giy nén PWS [1], [40], [41]. PWS dugc xem 1a mdt vi du dién hinh cua co
ché du 4n di truyén trong hé théng gen ngudi. Kich thude cua ving gen mat

c6 lién quan dén biéu hién kiéu hinh cta bénh [42].
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Hinh 1.1. Tém tiit ban dé gen va co ché hoat dong viing 15q11-q13 [42]

Gen mau do chi hoat dong trén NST nguon goc me. Gen mdu xanh
nuéc bién chi hoat dong trén NST nguon goc bo. Gen mau xanh ld cdy hoat
dong trén ca NST nguon goc bé va me. Gen mau xam hoat dong thién vé
nguon géc bo. Gen mau vang chua ré co ché hoat dong.

Cac gen nam trén NST s 15 vi tri 15q11-q13 duogc chia lam 4 ving:

Vung 1: giita hai diém BP1 va BP2 gém 4 gen: NIPAI, NIPA2,
CYFIPI, GCP5, cac gen nay hoat dong khong theo quy luat dau an di truyén
(non-imprinted).

Viung 2: hay con goi 1a ving gen Prader-Willi (PWCR), chi biéu hién
chtrc nang trén NST ¢6 ngudn gbc tir bd, hoat dong tuan theo quy luat ddu an
di truyén, bao gbébm cac gen: MKRN3, MAGEL2, NECDIN (NDN),
CI50RF12, bicistronic SNURF-SNRPN [1]. Trung tam ddu 4n di truyén
(Imprinting Centre - IC) nim tai gen SNRPN, do viy cac phong xét
nghiém ldy gen SNRPN dé lam gen mg cur trong chan doan hoi ching
Prader-Willi [43].
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Ving 3: hay con goi 1a viing gen Angelman, chi biéu hién chirc nang trén
NST 15 ¢6 ngudn goc tir me, hoat dong tudn theo quy luat dau 4n di truyén,
trong d6 2 gen UBE3A, ATP10C dugc dung dé chan doan hoi chimg Angelman.

Viung 4: gdbm mot nhom gen mi héa thu thé GABA (GABRB3,
GABRAS5, GABRG3), OCA2 (chung bach tang), HERC2. Cac gen nay hoat
dong khong tuan theo quy luat dau 4n di truyén.

Vai tro cua cac gen trong hi chirng Prader-Willi:
Gen SNURF- SNRPN

Gen SNURF-SNRPN nam & trung tim ving gen Prader-Willi (PWCR),
1a mot gen rat phuc tap, dai 465kb, gom 148 exon, ma héa 2 protein [44], [45].
Exon 4 - 10 mi hoa protein SmN, 1a mdt protein tham gia vao viéc ndi mRNA.
SNURF dugc mi hoa boi exon 1 - 3, san xudt ra mot chudi polypeptid khong rd
chtrc ning. Tai dau 5° cua gen SNURF-SNRPN ¢6 hon 95% dinucleotid CpG,
goi l1a ddo CpG, bao trum ca vung promoter, exon 1 va intron 1, dai khodng
1kb. Pao CpG khong bi methyl hoa trén alen c6 ngudn gdc tir bd s& & trang thai
hoat dong, bi methyl hoa trén alen c6 ngudn gde tir me nén & trang thai bat hoat
[46], [47].

Vung khoi dong t6i thiéu cua gen SNRPN (minimal promotor region),
bao gdm 71bp & ving upstream va 51bp cua exon 1, 13 thanh phan co ban céu
tao nén trung tAm dau an di truyén IC (Imprinting Centre).

Gen SNURF-SNRPN diéu khién vung hotspot (ving gen trong diém)
ctia 6 gen snoRNA thong qua co ché diéu hoa gen, cac gen nay khong ma hoa
protein. Thay d6i ving khong ma héa protein nay c6 thé gay biéu hién bénh ly
PWS. Trong nghién ciru ctia Wu va cong su trén 9 bénh nhan chan doan 14am
saing mac PWS, xét nghiém di truyén khong mét doan NST 15q11-q13 va
khong thugoc nhém mUPD (maternal uniparental disomy), nhém nghién ctru

khao sat cac dot bién bat hoat trén 11 gen PWCR, bao gom: SNURF-SNRPN,
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gen nay lién quan dén trung tim dau 4n di truyén IC, va cac gen: MKRN3,
NDN, IPW, HBII-85, HBII-13, HBII-436, HBII438a, PARI, PARS. Két qua
chi tim thay 1 dot bién bét hoat tai ving khoi dong tbi thiéu ciia gen SNRPN
(minimal promoter), khong c6 dot bién nao trén cac gen con lai [48].

Ho cac gen snoRNA

Cac gen snoRNA nam trong cic ban ghi cia gen SNURF-SNRPN tai
PWCR, biéu hién trén cac ban sao don: SNORD64, SNORD107, SNORD10S8,
SNORD1094, SNORD109B, va cac cum SNORD115, SNORD116.

Cac gen snoRNA lién quan dén mot vai triéu ching cia PWS, nghién
ctru cua Wirth va cong su trén 6 bénh nhan cé bat thuong cAu trac NST dang
chuyén doan cén bang voi NST 15 tai vi tri q11-q13 thay nhiing bénh nhan
nay co kiéu hinh PWS hoic giéng PWS [49].

Cac gen snoRNA chinh lién quan dén biéu hién kiéu hinh cua PWS la
SNORDI116 va SNORD109 [50]. M6t s6 nghién ctru tiép theo ciing chi ra mi
lién hé gitra su mit doan gen SNORDI116 va gen SNRPN [51], [52]. Cac
nghién cru ndy bao cao 3 truong hop mat doan 175 - 236kb bao gdm gen
SNORDI16, ca 3 truong hop nay déu co cac dic diém dién hinh cua PWS:
giam truong luc co giai doan so sinh, phai hd tro cho #n, ting can nhanh sau 2
tudi, thiéu nang sinh duc, cham phat trién tdm than, cham phat trién ngdn ngir
va rdi loan hanh vi. Tuy nhién ca 3 bénh nhan ndy c6 céc triéu chimg khong
thudéc PWS nhu: tam voc cao, dau to, bd mat khong dac trung cho PWS, ban
tay ban chan khong nho [53]. Nhu vdy c6 thé budc dau nhan dinh ring
SNORDI 16 ciing c6 vai tro trong co ché bénh sinh ctia PWS.

Gen MAGEL?

Gen MAGEL?2 nam sat gen NDN. MAGEL? biéu hién manh nhit trong
giai doan phat trién mudn ctia ving dudi doi va mot sé ving ndo khac. Gen
nay duoc xem la c6 lién quan dén cac biéu hién rdi loan an uéng cua bénh

nhan PWS. Wevrick chi ra trén chudt nghién ctru, mit doan gen MAGEL? gay
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cac biéu hién: cham phat trién giai doan so sinh, ting cin béo phi sau cai sita,
suy giam tuyén yén, vo sinh [54]. Nghién ctru ctia Schaaf phat hién trén 2
bénh nhan PWS c6 dot bién diém trén gen MAGEL?2 [55].

Gen NDN

La mot trong cac gen ung cu trong PWS, ma hoa protein mage-necdin, co
vai tro trong phat trién hé than kinh va chéng lai qua trinh chét t& bao theo chuong
trinh (apoptosis), tac dong chi yéu 1én ving dudi ddi va mot sé ving khac ciia ndo
bd & giai doan mudn cuia phoi thai va giai doan sém ngay sau sinh [56].

Gen MKRN3

Gen MKRN3 ma hoa protein Finger ring makorin 3, khong hoat dong
trén alen co nguén géc me do su methyl hoa tai dau 5° cu tao bai cac dao
CpG. Chirc ning cta gen nay ddi voi PWS chua duoc 1am sang t6. Trong
nghién ctu cia Macedo cho thdy ting tinh trang ddy thi sém trung tdm
(central precociuos puberty - CPP) néu khong co sy hoat dong cua gen
MKRN3 ngudn gbc bd do mit doan PWCR, hai NST 15 ngudn géc me hay
khiém khuyét qua trinh d4u 4n di truyén [57].

Day thi sém trung tdm 13 qua trinh day thi xay ra ¢ tré gai dudi 8 tudi
va tré trai dudi 9 tudi, tAn sudt mac 1/5000 - /10000 tré, phd bién & tré gai hon
so voi tré trai. Goi la day thi sém trung tdm do nguyén nhan tai nao bg, kich
thich ting san xuét cac hormon sinh duc.

Mot nghién ctru khac trén 1 bénh nhan nit co6 mat doan gen MKRNS3,
MAGEL? va NDN, bénh nhan c¢6 mot vai dic diém cua PWS, duoc chan doan
day thi sém trung tdm. Mot vai nghién ctru khac bao cédo nhitng bénh nhan PWS
c¢6 kém theo day thi sém trung tam. Do vay dé phan biét hai hdi chimg nay can
lam céc xét nghiém gidi trinh ty gen hoac phan tich methyl hoa [58].

Gen diu dn di truyén trong PWS (Imprinted In Prader-Willi Syndrome - IPW)

IPW la mét tap hgp cac RNA dai khong ma hoa protein (long

noncoding RNAs - IncRNAs), twong tac véi cac protein trong cau trac soi
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chromatin bi bién thé nhd cau tric thir phat ciia chung, IPW ¢ thé ¢6 vai trd
trén céc locus gen hoat dong theo co ché dau an di truyén tac dong 1én PWCR
gay PWS [59]. Dot bién cac gen ving nay c6 thé gy nén PWS, chiém ty 1é
<1%, 14 nhiing trudng hop bénh nhan c6 day du cac tiéu chuan 1am sang chan
doan PWS nhung két qua xét nghiém di truyén khong c6 bat thudng qua trinh
methyl hoa tai PWCR. Trong nghién ciru ctia Stelzer, da tao ra cac té bao goc
da nang (induced pluripotent stem cells - iPSCs) c6 céc sai 1éch khac biét
trong ving anh huéng ciia NST s6 15. Trong nghién ciru PWS - iPSCs va
1PSCs nhan tao, ho théy su diéu chinh dang ké su biéu hién cua hau hét cac
gen c6 ngudn me (maternally expressed genes - MEGS ) tai locus DLK-DIO3
cling hoat dong theo co ché dau an di truyén nhung trén NST sb 14. Ciing
trong nghién ctru dé ho phat hién ra /PW - tap hop cac RNA dai khong ma
hoa protein 1la mot bd diéu chinh ctia DLK-DIO3, su biéu hién qué muc cua
IPW trong PWS va iPSCs dan dén su giam biéu hién cac gen MEGs. Su thay
d6i biéu hién gen MEGs nay dan dén sy thay d6i methyl hoa DNA. Két qua
ctia nghién ctru ndy dua ra két luan vai tro ciia IPW trong PWS, c6 thé do rdi
loan diéu hoa locus DLK-DIO3 hoat dong theo co ché dau an di truyén nam
ngoai PWCR [59].
1.4.2. Co ché ciia quy ludt ddu én di truyén
1.4.2.1. Khdi niém chung vé quy ludt dau an di truyén

Déu 4n di truyén (genetic imprinting) 13 co ché binh thuong trong diéu
hoa gen (hay con goi 13 co ché di truyén don alen). O cac co thé ludng boi 2n,
hau hét cac gen trén cac NST co6 sy hoat dong khong theo co ché diu 4n di
truyén, nghia 1a trén mdi locus chira mdi alen cta cip alen thi mdi alen déu co
hoat dong chirc ning dé dong goép vao sy biéu hién ra ngoai kiéu hinh cia
locus gen d6 (co ché biallelic). Con mot sb it cac gen lai hoat dong theo co

ché dau an di truyén, nghia la sy biéu hién hay khong biéu hién cua alen thudc
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locus gen d6 phu thudc vao NST c6 chira locus 1a ngudn bb hay me (co ché
monoallelic).

Co ché cua quy luat ddu an di truyén 1a su methyl hoa DNA tai cac
base Cytosin. Cac gen khong bi methyl hoa s€ ¢ trang thai hoat dong, cac gen
bi methyl hoa sé& bi bat hoat [60].
1.4.2.2. Co ché ddu dn di truyén trong héi chirng Prader-Willi

Trén nhanh dai ving gan tdm NST s6 15 vi tri q11-q13 chtra 2,5Mb
chat liéu di truyén lién quan dén co ché dau an di truyén trong hoi chimg
Prader-Willi (Prader-Willi Syndrome - PWS) va hdi chiing Angelman
(Angelman Syndrome - AS). Trén NST s 15 ¢6 ngudn gbc tir bd, vi tri q11-
q13 mang mot s6 gen goi 1a ving gen Prader-Willi (Prader Willi Critical
Region - PWCR), néu mit chtrc ning hoat dong binh thudng cla cac gen nay
bénh nhan s& mic PWS. Nguyén nhan c6 thé do: mat doan NST sb 15 ngudn
g6 bd vi tri q11-q13; hai NST sb 15 déu c6 ngudn gdc me; khiém khuyét dau
an di truyén dan dén sai lac trong viéc diéu khién hoat dong binh thuong cta
cac gen vung Prader-Willi. Ving IC nam ké gen SNRPN c6 d6 16n 3kb [61].
IC duoc cau tao chii yéu tir vung khoi dong tdi thiéu cua gen SNRPN
(minimal promotor region), ving nay bao gém 71bp ctia ving upstream va
51bp cua exon 1.

Su hoat dong cua cac gen trong ving PWCR tun theo quy luat dau 4n
di truyén. Cac gen nay chi hoat dong trén alen c6 ngudn gdc tir bd, khong hoat
dong trén alen c6 ngudn gdc tir me.

SNURF-SNRPN 14 gen nam ¢ trung tim PWCR, gom 148 exon, chi
hoat dong trén alen c6 ngudn goc tir bd. Tai ddu 5’ cia gen SNURF-SNRPN
c6 hon 95% dinucleotid CpG, goi la dao CpG, bao trum c4 vung promoter,
exon 1 va intron 1, dai khoang 1kb. BDdo CpG khong bi methyl hoa trén alen
c6 ngudn gdc tir bd nén s& ¢ trang thai hoat dong, bi methyl hoa trén alen co
ngudn gbc tir me nén & trang thai bat hoat [46], [47]. Methyl hoa 1a hién

tuong gin thém mot gdc CH3 vao C-5 ciia Cytosine.
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1.4.3. Cac nhom nguyén nhdn gdy hoi chung Prader-Willi
Hoi chimg Prader-Willi do sy mat chirc ning hoat dong binh thuong ctia

cac gen & ving gen Prader-Willi trén NST 15q11-q13 ¢4 ngudn gbe tir bo.

Me —pa—— BRI
- BP1 BP2 IC BP3
B) B6 |ssms) Typ 2 |
T 8p2 8P3 Mat doan
BO | Typ 1 ¢
Me —ppi——r—— =
A Aaad @& > Igwm S X XA
BS —mHH—E-E-E-B2 e T
IC \
/ IDs
mUPD Me — B B - —
. . IC
9 Me —patt—s B o 5 Dot bién diém
Me —ppl———-2— - —i—-—“m— BO — BB 1111
Ic M4t doanic '€
BO - e

IC

Hinh 1.2. Cac nhom nguyén nhdn gdy hoi chirng Prader-Willi [62]

A) Nguoi binh thuong: trén NST 15 nguén goc bé ving IC va viing
PWCR hogt dong (cac gen mau xanh); vung ASR (Angelman Syndrome
Region - viing gen Angelman) bat hoat (vimg gen mau dé); trén NST15 nguon
me: vimg IC va ving ASR hoat déng, vimg PWCR bat hoat; B) PWS do mt
doan NST 15q11-q13 nguén géc bo: mat doan typ 1 tir BP1 dén BP3, mat
doan typ 2 tir BP2 d@én BP3, C) PWS do nguyén nhdn hai NST 15 ciing nguon
me, D) PWS do khiém khuyéz‘ déu an di z‘ruyén ID: dot bién diém IC hodc dot
bién mat doan IC.

Co 4 nhom nguyén nhan gay hoi chirng Prader-Willi:

- Mt doan trén NST s6 15 ngudn gde tir bd tai vi tri q11-q13, ty 18 65% - 75%.

-Hai NST 15 déu c6 ngudén gdc tr me (maternal Uniparental
Disomy - mUPD), ty 1¢ 20% - 30%.

- Khiém khuyét déu an di truyén (Imprinting Defect - ID), ty 1& 1% - 5%.
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- Chuyén doan twong hd gitra NST s6 15 va NST khac gdy mat doan
NST s6 15 vi tri q11-q13, ty 1& dudi 1%.
1.4.3.1. Mdt doan nhiém sdc thé s6 15 nguon goc bo vi tri g11-q13

Chiém 65% - 75% cac bénh nhan mac hoi ching Prader-Willi 1a do mét
doan trén NST s6 15 c¢6 ngudn gde tir bd vi tri q11-q13, 1a cac dot bién méi
(de novo). Ty 1& mac 1/8000 tré dé séng. Thong thudng khong xac dinh duoc
nguyén nhan gdy mat doan va nguy co tai xuit hién PWS trong nhimg lan
sinh sau thap (<1%).

Céc mat doan cha yéu chia thanh 2 typ: typ 1 mat doan giita hai diém
dut gdy BP1 va BP3, typ 2 mat doan giita hai diém dut giy BP2 va BP3 cia
PWCR. Kich thugc cta doan bi mat khoang 5 - 6Mb, kich thudc doan mét 16n
hay nhé c6 anh huéng dén kiéu hinh ctua bénh nhan [63]. Mot s rat it cac
truong hop 1a mat doan khong dién hinh, kich thudc doan mat c6 thé dai hodc
ngdn hon mit doan typ 1, typ 2.

Céc mat doan nay c6 thé phat hién qua phan tich NST voi ki thuat
bang G dac biét 1a k¥ thuat bang c6 d§ phan gidi cao. Str dung k¥ thuat nay co
thé phat hién duoc cac bat thuong ciu tric NST khac nhu dio doan hay
chuyén doan. Ky thuat lai tai chd huynh quang (Fluorescence In Situ
Hybridization - FISH) dugc str dung dé xac dinh mét doan NST 6 15 vj tri
ql1-ql3. Pay la tiéu chuan vang dé xac dinh nhém bénh nhan PWS do mat
doan NST s 15 vi tri q11-q13.
1.4.3.2. Hai doan nhiém sdc thé 15q11-q13 cing nguon goc me (Maternal
Uniparental Disomy of chromosome 15 - mUPD)

Uniparental Disomy (UPD) xay ra khi con nhdn ca hai NST hoac chi
mot doan nhd trén NST tor cung nguén bd hodc me. Ty 1¢ UPD chiém
2,8/10000 thai, hién tuong nay gip & hau hét cac NST trir NST sé: 12, 18, 19.

Hién tuong tré nhan ca hai NST cung nguon goc me c6 lién quan dén tudi me
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cao [64], [65], [19].

Trong cac nguyén nhan gay PWS, ty 16 mUPD chiém ty 1& 20% - 30%.

Hai co ché chinh giai thich cho hién twgng hai NST cé cing ngudn
gbc me:

Trang khong phan ly mang hai NST 15 (ovum disomic) thu tinh véi
tinh trung binh thuong tao thanh ph6éi mang 3 NST 15, trong qué trinh phat
trién 1 NST 15 ngudn b mat di, két qua phoi van c6 46 NST nhung mang 2
NST cung ngudn goc me, gy hoi ching Prader-Willi [66], hién tuong nay
duoc goi 1a giai ciru tinh trang tam nhiém (trisomy rescue).

Tinh tring khong c6 NST 15 (nullisomic), do két qua cua tinh trang
khong phan ly cip NST 15 trong phan bao gidm nhiém, thy tinh voi tring
binh thudng. Do vay c6 hién twong gip d6i NST 15 trong hop tir dan dén két
qua phoi mang 2 NST 15 ngudn goc me, gy hoi chimg Prader-Willi [67],
hién tuong nay duoc goi 1a giai ctru tinh trang don nhiém (monosomy rescue).

Mot s6 truong hop hiém gip gdy nén tinh trang 2 NST 15 ngudn goc
me: 16i xay ra sau thy tinh do tai t6 hop té bao sinh dudng hoic chuyén gen;
me mang chuyén doan hoa hop tdm (Robertsonian) [68].

Nam 1989, nghién ctru du tién vé hoi chimg Prader-Willi do hai NST
15 ¢6 ngudn gdc tir me duge cong bd, chiém ty 16 25% cac bénh nhan PWS.
Di truyén hai NST 15 cing ngudn gdc tir me, mét sy biéu hién cua gen trén
NST s 15 ngudn goc bd vi tri ql1-q13 giy nén nhiing biéu hién kiéu hinh

ctia bénh nhan méc hdi chung Prader-Willi.
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Cap NST ngudn bd Cap NST ngudén me
Hai NST cling ngudn bo pUPD Ha| NST cling nguén me - mUPD

Heterodisomy® Isod:somy Heterod:somy Isodisomy™

i | Il il i

4 kha nang két ho‘p binh thwéng

Hinh 1.3. Cdc co ché gdy tinh trang hai NST c6 ciing nguon goc bé hodc me
[69]

Heterodisomy: hai NST cua con thira huong nguyén ven cap NST cua

bé hodc me. Isodisomy: hai NST ciia con thira hwéng tir 1 trong hai NST ciia

bo hoac me, sau do co sw nhan doi NST do.

1.4.3.3. Khiém khuyét dau dn di truyén (Imprinting Defect)

Khiém khuyét dau an di truyén chiém 1% - 3% bénh nhan mic hoi
chtng Prader-Willi do mat chirc niang hoat dong cta cac gen trén NST 15 ¢6
ngudn gdc tir bd vi tri q11-q13. Trong sd cac bénh nhan nay c6 15% - 20% do
mat doan rat nho tai ving trung tdm déu an di truyén (IC) kich thuéc 5kb -
200kb, con lai do céc dot bién diem khéc.

O ngudi binh thuong trén NST 15 ngudn gbc tir bd c6 ving gen Prader-
Willi hoat dong, ving gen Angelman bj bat hoat, nguoc lai trén NST 15 ngudn
gbc tir me c6 ving gen Prader-Willi bi bat hoat va ving gen Angelman hoat
dong. Khi giam phan tao giao tir s& ¢6 sy khdi dong (swithched-on) va bét hoat
(swithched-off) trang thai hoat dong cua cac gen dé dam bao ngudi con s& nhan

duogc vung gen Prader-Willi hoat dong trén NST 15 ¢6 ngudn gbc tir bd va ving
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gen Angelman hoat dong trén NST 15 ¢6 ngudn gdc tir me. Do d6 trong qua
trinh giam phén tao giao tir cia ngudi bd va ngudi me dién ra nhu sau:

Nguoi bd: tinh tring nhan NST 15 ngudn gbc tir bd ciia ong ta giir
nguyén trang thai hoat dong cua ving gen Prader Willi va bat hoat ving gen
Angelman, dong thoi tinh tring nhan NST 15 ngudn gdc tir me cia ong ta
phai kho1 dong lai sy hoat dong ctia vung gen Prader-Willi va bt hoat sy hoat
dong cua vung gen Angelman.

Ngudi me: té bao tring nhan NST 15 ngudn gdc tir me cua ba ta gitr
nguyén trang thai hoat dong ctia ving gen Angelman va bat hoat ving gen
Prader Willi, dong thoi té bao trimg nhan NST 15 ngudn gbc tir bd cua ba ta
phai bit hoat ving gen Prader-Willi va khéi dong lai sy hoat dong ciia ving
gen Angelman.

Trung tdm d4u 4n di truyén (Imprinting Centre - IC) diéu khién sy bat
hoat va khoi dong lai ndy. Khi c6 khiém khuyét trong co ché dau 4n di truyén
(Imprinting Defect - ID) loai giao tir c6 ngudn gdc tir bd co ving gen Prader-
Willi bi bat hoat khong duogc khdi dong lai trang thai hoat dong, dura tré nhan
giao tir d6 s& bi mic hoi chimg Prader-Willi.

Cac khiém khuyét trung tdm dau 4n di truyén IC c6 thé xuat hién dot
ngdt trong qua trinh tao giao tir hodc do di truyén tir ngudi bd khi ngudi bd
nhan chiéc NST bi khiém khuyét ving IC tir me ctia minh, ngudi b nay
khong bi PWS (vi gen nay nam trén NST ngudn gdc tir me clia 6ng ta nén bat
hoat) nhung 6ng ta c6 thé truyén NST bi khiém khuyét ving IC nay sang cho
con (NST nay tré thanh NST c6 ngudn gdc tir bd s& duge khoi dong ving gen
PWS va bat hoat ving gen AS nén dira tré s& mic PWS). Ngudi bd ndy co
nguy co sinh con mic PWS 1a 50% trong mdi lan sinh. Piéu nay c6 y nghia
quan trong trong tu van di truyén va chan doan trude sinh cho nhing gia dinh

mang khiém khuyét nay.
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Hinh 1.4. Qua trinh tao giao tw
Hinh a): qua trinh tao giao tir cia NST 15 ngudn gdc bd.
Hinh b): qu4 trinh tao giao tir cia NST 15 ngudn gbc me.

P - Nguon géc tir bé (Paternal): NST 15 nguon géc bé c¢é ving IC va
viing PWCR hoat dong (mau tring), vimg ASR bdt hoat (mau den); M - nguon
goc tir me (Maternal): NST 15 nguon goc me cé ving IC va viing ASR hoat
doéng (mau trang), vimg PWCR bat hoat (mdu den).
1.4.3.4. Chuyén doan twong hé nhiém sdc thé sé 15 vi tri q11-q13 véi nhiém
sdc thé khdc, kém theo mdt doan ving 15q11-q13 gdy PWS

<1% bénh nhan méc hoi ching Prader-Willi do mang cac chuyén doan
gitta NST s 15 va NST khac gdy mat doan NST s 15 ngudn gbc bd & vi tri
qll-ql3.

Nguoi nam mang chuyén doan can bang gitta NST s6 15 vi tri q11-q13
v6éi mot NST khéc, c6 kha niang di truyén NST s6 15 bi mit doan vung ql1-
q13 cho con cua minh gdy nén PWS. Trong trudng hop nay kha ning mic

PWS trong nhitng 1an sinh sau cao hon, 1én t6i 25%.
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1.5. Mot s6 ky thuat di truyén ing dung dé chian doan hdi chirng Prader-Willi
1.5.1. Ky thudt di truyén té bao

K§ thuat di truyén té bao quan sat va nghién ctru cac vat chat di truyén
& mirc do té bao do 1a NST (NST ¢ ky giita, NST & gian ky ...). Dé phan tich
cac bat thuong vé ciu tric NST dya vao bang NST. Bing NST (band) duoc
dinh nghia 1a mot phan ciia NST, cac bang nay phan chia NST thanh cac doan
bdi cac phan sang hoic t6i véi cac phuwong phap nhudm bang khac nhau [70].

Kich thudc doan NST bi mat trong PWS 1a rat nho, chi c6 thé phat hién
v6i ki thuat bang G c6 do phan giai cao, do vay trong qué trinh nudi cay ngoai
str dung cac hoa chat thong thuong c6 sir dung thém FudR (fluorodeoxyuridine)
va BrdU (5 - bromodeoxyuridine). V&i k§ thuat nhuom bang G vung bang
mau dam la vung giau AT, nhan d6i cham va chtra it gen. Nguoc lai vung
bang mau sang la vung bang giau GC, nhan d6i sém hon va la vung chua
nhiéu gen. Dya vao sy phéan bd céc bang dam nhat nhu vay s& phat hi¢n
dugc cac bién doi vé ciu tric NST. bé phat hién duoc mAt doan nhé trong
PWS, yéu ciu muc do bang cua NST sau khi nhuoém phai dat dugc tir 600 -
800 bang khi c6 it nhit 3 tiéu chuén trong cac tiéu chuan sau: 2p25.2 rd;
2q37.2 10; 10g21.1 va 10g21.3 phan tach ra; 17q22-q24 phan tach thanh 3
bang tdi [71].

Tuy nhién hién nay hau hét cac labo xét nghiém di truyén khéng ap
dung k¥ thuat phan tich NST bang G c6 d6 phan giai cao dé xac dinh mat
doan NST 15q11-q13, do su phat trién cua cac k¥ thuat lai giita di truyén va
phan tr hay k¥ thuat di truyén phan tor voi1 do nhay va do dac hiéu cao, quy
trinh thuc hién don gidn véi gia thanh hop 1y. Do vay trong thuc hanh Iam
sang chan doan PWS, k¥ thuat phan tich NST d6 bing G thuong dugc ap
dung dé phat hién cac bat thuong NST kém theo, trong d6 ¢ cac chuyén doan
NST 15 chita PWCR véi cac NST khac gay mat doan NST 15q11-q13, véi
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muc dich tu van di truyén va chi dinh chan doan trudc sinh nhing lan sinh
con sau néu chuyén doan NST dé c6 ngudn gdc tir bd bénh nhan.
1.5.2. Ky thudt lai giia di truyén té bao va phéin tir

Ky thuat FISH 14 k§y thuat lai gitra di truyén té bao va di truyén phan tir
duoc cac nha di truyén té bao nghién ciru, cho phép xac dinh duoc vi tri cia
cac trinh tu DNA dic biét trén NST. Bét dau tur thi nghiém lai tai chd dau tién
niam 1969 cua Gall va Pardue [72], rat nhiéu bién thé cua quy trinh nay dé duoc
phat trién dé nang cao do nhay cua k¥ thuat. Ngay nay k¥ thut lai tai chd phd
bién nhét sir dung cac dau do huynh quang dé phat hién cac trinh ty DNA, do
vay k¥ thuat c6 tén goi lai tai chd huynh quang - FISH (Fluorescence In Situ
Hybridization). Nam 1953, James Watson va Francis Crick da@ mo6 ta thanh
cong chudi DNA cua cac sinh vat dua trén hé thong cac lién két hydro giita
hai mach ctia mot soi xodn kép: A-T, G-C. Céc lién két hydro nay bi pha vo
dudi tac dong cua nhiét hay hoa chét, chudi xodn c6 thé tai cdu trac lai. Kha
nang tai cau tric ndy cua soi kép DNA 1a co so nén tang cho cac phép lai
phan tu.

Céac budc co ban cua ky thuét lai tai chd huynh quang FISH dugc tién
hanh nhu sau: bién tinh trinh tu dich va ddu do d3 gan huynh quang (probe)
bang nhiét hodc hoa chat. Budc bién tinh nay gitp bé giy cac lién két hydro
cii va hinh thanh cac lién két hydro méi giita trinh tu dich va dau do & doan
lai. Trinh tu dich va dau do duoc tron v&i nhau, dau do sé bod sung dac hi¢u
v&i mot trinh tu nhat dinh trén cadc NST can khéo sat. Phép lai FISH phat hién
vi tri cua phan tir lai trén NST ¢ ky gitra hodc gian ky. Dua trén viéc phan tich
cac tin hiéu huynh quang quan sat dugc trén kinh hién vi huynh quang dé xac
dinh dugc cac bat thuong NST bao gém cac bat thuong cau trac NST dang

mat doan, 1ap doan, chuyén doan, ddo doan hay nhiing 1€ch boi NST.
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Hinh 1.5. Nguyén Iy ciia ky thudt lai tai ché huynh quang - FISH [73]

K§ thuét FISH tng dung trong chian doan PWS st dung dau do SNRPN
dac hiéu cho vung gen trén NST 15q11.2, dung dé chan doan xac dinh céc
truong hop miac PWS thudc nhém mat doan NST 15q11-q13 c6 ngudn goc bd
chiém ty 18 65% - 75% tong s6 bénh nhan PWS.

Han ché cua k¥ thuat FISH: khéng xac dinh duoc nhitng truong hop
bénh nhan PWS do mat doan NST 15q11-q13 dang khong dién hinh, trong d6
doan mat kich thudc rat nho, ngoai ving bao phu coa dau do.

1.5.3. Ky thudt di truyén phén tir

Mot s6 k¥ thuat di truyén phan tir dugc ap dung trong chan doan PWS:
aCGH chan doan x4c dinh nhirng truong hop bénh nhian PWS do mit doan
NST 15q11-q13; Southern blot, MS-PCR, MS-MLPA dé xac dinh tinh trang
methyl héa phan anh sy hoat dong cua gen SNRPN; phan tich microsatellite
xéac dinh nguyén nhan hai NST s6 15 ngudn gbc me (mUPD); mdt sb k§y thuat
khac phét hién khiém khuyét di truyén nhu k¥ thuat giai trinh ty gen. Mdi
phuong phap déu c6 gia tri nhat dinh, viéc chi dinh cac xét nghiém phu thudc
vao muc dich: chan doan xéc dinh, chan doan nhém nguyén nhéan hay tu van

di truyén.
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Céc xét nghiém di truyén phan tir dugc ap dung pho bién nhét dya vao
tinh trang methyl hoa khac nhau cta cac gen trong ving PWCR trén NST s6
15 ngudn gdc bd va me, phan tich methyl hoa DNA chan doan dugc hon 99%
cac bénh nhan PWS [74]. Mot s6 rit it cac trudng hop PWS con lai (< 1%) do
dot bién cac gen IPW 1a mot tip hop cac RNA khong ma hoa protein, viée xac
dinh dot bién cac gen niy (ndm ngoai ving PWCR) chiing t6i khong dé cap
trong nghién ctru. Su khac nhau thé hién & ndng do dinucleotid CpG hay dao
CpG. Pao CpG tip trung nhiéu tai vung khéi dong cua gen, tai nucleotid
Cytosine. Tai cac gen hoat dong c6 vung khdi dong khong bi methyl hoa, tai
cac gen bat hoat ving khdi dong bi methyl hoa. Nhu vay trén NST so 15
ngudn gbec me, ving khai dong cua cac gen PWCR bi methyl hoa, cac gen bi
bét hoat; trén NST sb 15 ngudn gdc bd, viung khai dong cua cac gen PWCR
khong bi methyl hoa, cac gen & trang thai hoat dong.
1.5.3.1. Ky thudt lai so sdanh hé gen (array Comparative Genomic
Hybridization - aCGH)

K¥ thuat lai so sanh hé gen cb dién CGH ban chét ciing nhu k¥ thuat
FISH nhung cho phép danh gia trén toan bd bo NST, xac dinh tinh trang mat
can bang NST. K§¥ thuat CGH phat hién dugc nhiing bat thuong NST trong
gid1 han 10 - 20Mb [75].

K§ thuat aCGH 1a budc tién bo cta ki thuat CGH c6 dién, phat hién
dugc nhitng bét thuong NST nho nhu cac dang vi mat doan, hodc vi nhan doan.

Nguyén tic ctia k¥ thuat aCGH: so sanh mdu DNA can phan tich voi
mau DNA chimg, thong qua su khéac biét giita hai mau DNA dé phat hién céac
truong hop mat doan hay nhian doan DNA. Nguyén 1y cta k¥ thuat dya trén
kha ning bat cip hay lai giita mach don caa DNA nay véi mach don cua
DNA khac theo nguyén tic bd sung giita cac nucleotide (A-T, G-C).

Ap dung k¥ thuat aCGH trong chan dodn PWS:
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+ Chéan doan xac dinh nhiing truong hop bénh nhan PWS do mét doan
NST 15q11-q13, xac dinh kich thudc doan mat, co vai tro trong nghién ctu
d6i chiéu biéu hién 1am sang va bién d6i di truyén.

+ Pdi voi nhimg truong hop bénh nhan PWS do chuyén doan NST 15
v6i NST khac gay mat doan NST 15q11-q13, k¥ thuat aCGH chan doén xac
dinh mat doan NST 15q11-q13, kich thudc doan mat, ngoai ra phat hién dugc
bét thuong cua NST chuyén doan véi NST 15 dang mat doan hay thém doan,
tir 46 danh gia cac triéu ching lién quan dén bénh canh chung cia PWS giup
cho viéc tién luong, diéu tri hiéu qua hon.
1.5.3.2. Ky thudt phdn vmg chudi ddc hiéu methyl héa (Methylation Specific
Polymerase Chain Reaction - MS-PCR)

K§ thuat MS-PCR 14 k¥ thuat PCR cai tién nham phat hién cac gen dot
bién bi methyl héa (cac nucleotid bi gan gdc Methyl - CH3, gen bi bét hoat).
K¥ thuat nay st dung mudi bisulfite dé tao ra su bién doi phan tor DNA, sau
d6 moi tién hanh phan tmg PCR nhan doan phan tor DNA di bién doi,
bisulfite co tac dung bién Cytosin khong methyl hoa thanh Uracil, con
Cytosine bi methyl hoa s& khong bi bién ddi [76].

Viung gen PWS trén NST 15q11-q13 ngudn gdc tir me bi methyl hoa,
do vay trong trudng hop hai NST 15 cing ngudn me hay mat doan NST
15q11-q13 c6 ngudn gdc bd hoic khiém khuyét ddu an di truyén déu cho hinh
anh két qua MS-PCR nhu nhau: chi xuat hién san phdm PCR bj methyl héa
ngudn gbc tir me. Nhu vay k¥ thuat ndy chan doan duoc hon 99% cac bénh
nhan tuy nhién khong phéan biét dugc cac nhém nguyén nhan PWS do mét
doan NST 15q11.2; hai NST 15 c6 ngudn goc tir me hay khiém khuyét trung

tam dau an di truyén.
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1.5.3.3. Kj thudt khuéch dai da dau do ddc hiéu Methyl héa (Methylation
Specific Multiplex Ligation- dependent probe Amplification - MS-MLPA)

MS-MLPA 14 médt phuong phap ban dinh lwong, phat hién thay dbi sb
luong ban sao va tinh trang methyl héa. Cac budc tién hanh phan tmg MS-
MLPA ciing giéng nhu trong k¥ thuat MLPA tiéu chuan, tuy nhién trong k¥
thuat MS-MLPA st dung enzym gi6i han nhay cam v&i methyl dé khao sat
tinh trang methyl hoa.

Pé chan doan PWS, sir dung céac loai kit MS-MLPA thuong mai ctua
MRC-Holland [77]. Thong thudng nhiing kit nay bao gém cac dau do dic
hiéu cho ving NST 15q11-ql3 dé khao sat su thay d6i s6 luong ban sao.
Trong cac dau do nay s& c6 dau do ¢ gin cic enzym cat giGi han nhan dién
diém nhay cam voi tinh trang methyl hoa: enzym Hhal, do vay sau khi lai chi
c6 chudi methyl hoa méi bi khuéch dai va c6 tin hiéu [77], [78].

Bang cach so sanh do cao cc dinh caa tin hiéu cac san pham khuéch
dai ving gen NST 15q11-q13 v6i d6 cao ctia ving gen kiém chimg, phat hién
su thay d6i ctia sd lugng cac ban sao, do vay phat hién dugc cac truong hop
mat doan NST 15q11-q13 va phan loai mat doan typ 1, typ 2, mit doan khong
dién hinh, mét doan vung IC trong nhém ID. bé phat hién sy sai 1¢ch vé
methyl hoa, so sanh do cao cia cac tin hiéu trudc va sau khi bién tinh bang
enzym cat gi61 han véi do cao mau kiém chimg, tir d6 xac dinh bénh nhan
mac PWS khi thiy tin hiéu methyl hoa ting gap d6i so voi mau kiém ching.

Nhu vay ap dung k¥ thuat MS-MLPA di chan doan xac dinh dugc hon
99% bénh nhan PWS do mit doan NST 15q11-q13 ngudn gdc tir bd, do 2
NST 15 cung ngudn gde tir me (mUPD), hodc khiém khuyét ddu 4n di truyén
ID. So véi cac k¥ thuat di truyén phan tr xuat hién trudc nhu Southern blot
hay MS-PCR uu diém cua ky thuat MS-MLPA 1a xac dinh duoc nhing
truong hop mat doan NST 15q11-q13 typ 1, typ 2, mat doan khong dién hinh,
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dac biét 1a phat hién dugce cac truong hop dot bién mat doan trung tam dau
an di truyén IC trong nhom ID c6 nguy co cao sinh con mic PWS & nhiing
lan sinh sau. Han ché cua k¥ thuat MS-MLPA 1a khong phan biét giita cac
truong hop mUPD va khiém khuyét ving trung tdm dau 4n di truyén ID do
dot bién diém.
1.5.3.4. Khao sat tinh da hinh cua DNA

Pé chan doan xac dinh nhém bénh nhan PWS do c6 hai NST 15 c6
ngudn gbc me, dua vao nguyén 1y khao sat tinh da hinh cia DNA. C6 thé sir
dung k¥ thuat RFLP (Restriction Fragment Length Polymorphism - K¥ thuéat
nghién ctru tinh da hinh chiéu dai cac phan doan DNA) dua trén diém cit boi
cac enzym gio1 han hodc nghién ciu cu trac da hinh thai lap lai 1a céc
microsatellite, voi cdu tric TG hodc TA lip lai (Sort Tandem Repeat - STR)
[79]. K§¥ thuat nay chi ap dung trén cac bénh nhan di dugc chan doan xac dinh
nhung chua phan loai nhém nguyén nhan do mat doan NST 15q11-q13, hai
NST s6 15 ngudn gdc me (mUPD) hay do khiém khuyét du an di truyén (ID).
1.5.3.5. Ky thuat gidi trinh tw gen

Trong nhém bénh nhan PWS do nguyén nhan khiém khuyét ddu 4n di
truyén (ID), ¢6 15% - 20% do d6t bién mét doan ving trung tdm dau an di
truyén (IC). Cac bénh nhan PWS do mit doan IC hau hét co tinh chét di
truyén, do b bénh nhan c6 mang mat doan IC ngudn gbc tir me éng ta, nguy
co sinh con mic PWS & cac 1an sinh cua ngudi bd nay 1a 50% [80]. Cac
truong hop nay can duoc tu van di truyén va chan doan trudc sinh & nhimng
1an sinh sau. 80% - 85% cac truong hop khiém khuyét dau 4n di truyén ID
con lai do cac dot bién diém IC.

Pé phat hién mét doan IC sir dung phuong phap MS-MLPA (trinh bay
& trén), dé phat hién cac dot bién diém st dung phuong phép giai trinh ty gen.

Giai trinh ty DNA 1a phuong phap cho phép phan tich mgt cach chinh

xac trinh tu nucleotid ctiia tirng gen hodc cua mdt vung gen dugc quan tam.
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Phuong phap hién nay dugc sir dung phd bién nhit trong cac phong xét
nghiém di truyén 1a phuwong phap giai trinh ty DNA ty dong, dua trén nguyén
Iy cua phuong phép Sanger, dugc mo ta lan dau tién boi Sanger va cong su
vao nam 1977. Nguoi ta dung 4 mau huynh quang khac nhau dé danh dau 4
loai ANTP. Nho vay phan ung giai trinh tu cé thé duge thuc hién trong mdot
6ng nghiém va chi can dién di trén mot hang chir khong phai trén 4 hang khac
nhau nhu trudce day. D6i voi phuong phap nay, hé théng dién di thuong sir
dung 1a dién di mao quan. Mbi khi ¢6 mot vach dién di di qua, phan trt ANTP
cubi cing ¢ dau 3’ ciia doan DNA s& phat ra mét mau huynh quang twong
mg, may s& ghi nhan mau sic va chuyén vé may tinh phan tich. Dya vao mau
huynh quang, may s& nhén dién dugc cac nucleotid, tir d6 biét duoc trinh ty
ciia DNA dich. Phuong phéap nay cho phép xac dinh hau hét cac dot bién
diém, dot bién mat doan nhé hoic 1ap doan cua gen.
1.6. Nghién ciru vé hoi chirng Prader-Willi trén thé giéi va tai Viét Nam
Trén thé gi6i, nghién ctru vé PWS rat phong pha da dang: biéu hién
lam sang, bién ddi di truyén, phuong phap diéu tri,... Tai chdu A, mot sb
nghién ctru vé dic diém 1am sang va di truyén ctia PWS trén sé lugng it bénh
nhan (n = 30-31) & Trung Quéc va Han Qudc [81], [82]. Trong cic nghién
clru ndy md ta cac dic diém 1am sang, cach thuc tiép can chan doan, phan tich
su cai thién cac triéu ching lam sang sau diéu tri GH. Tai Hoa Ky, nghién
ctru cua Merlin va céc cOng su, tién hanh trén 510 bénh nhan, st dung cac ky
thuat xét nghiém di truyén tién tién dé chan doan PWS nhu MS-MLPA,
microarray do phan giai cao sir dung cac dau do da hinh don nucleotide (high-
resolution SNP microarray). V&i cac k¥ thuat nay nghién ctru da phan loai céac
bét thuong di truyén gdy PWS: mit doan typ 1, mit doan typ 2, mat doan IC,
mUPD dang heterodisomy, isodisomy mot phan hay hoan toan, tir d6 dwa ra
mdi lién hé giita dic diém l1am sang va cac bién d6i di truyén, tién lugng va

dinh huéng trong diéu tri, quan 1y bénh nhan, nhin dinh nguy co sinh con
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bénh & nhirng 1an sinh sau [83]. Nghién ctru cia Kim S.J trén 88 bénh nhan
PWS da chung tdc tai Hoa Ky do méat doan NST 15q11-q13, phat hién 7 bénh
nhan c6 mit doan NST 15q11-q13 khong thudc nhom dién hinh typ 1 hay typ
2, cac bénh nhan nay mang cac mét doan NST 15 kich thude 16n hon hodc
nho hon cac thé dién hinh. Phan tich cac dic diém 1am sang tr do xac dinh vai
trd cac gen trong biéu hién kiéu hinh ctia bénh nhéan [84]. Tac gia Matsumura
béo c4o mot trudng hgp bénh nhan PWS mat doan NST 15q11-q13 do chuyén
doan gitra NST 15 va NST 22, bénh nhan mang nhitng dic diém 1am sang
nang né, ngoai cac dic diém 1am sang dién hinh ctia PWS, bénh nhan con
mang nhirng di tat trong hdi chiing Cat-eye do nhan doan NST 22q11 [85].
Tai chau Au: nghién ctru cua Cesline trén 61 bénh nhan PWS tai Phap,
nghién ctru ctia Cizmecioglu trén 90 bénh nhan PWS tai Dic. Cac nghién clru
nay chu trong vé van dé thach thirc trong viéc dua ra chan doan s6m PWS trong
d6 tudi so sinh, tir d6 c6 cac can thiép diéu tri tot nhat cho bénh nhén, giam toi
da céac bién chtmg cta tinh trang giam truong luc co, can thiép hd tro cho an,
giam tinh trang bénh nhan phai nhap vién vi cac bénh 1y dudng hd hip ning,
nham nang cao chat lugng cudc séng cho bénh nhan PWS ngay sau sinh [86],
[87]. Cac nghién ctru vé timg dic diém 1am sang ning cia cac bénh nhan PWS
ciing dugc tién hanh, nhu vé tinh trang thira cdn béo phi, giam truong luc co,
cong veo cot sdng, cham phat trién tAm than van dong,. .. [88], [29], [89], [90].
Tai Viét nam, Bénh vién Nhi Trung wong bit dau tién hanh chan doan
va diéu tri cac bénh nhan PWS tir 2007, hién nay la noi quan ly hau hét cac
bénh nhan PWS cua ca nuée. Co mot sb nghién clru vé PWS trong nudc dugc
cong bd, nhu dé tai tét nghiép bac sy nodi tri nim 2012 tai truong dai hoc Y
Ha noi cua Nguyén Thi Mai, nghién ctru vé dic diém 1am sang va can lam
sang ciia PWS, trén 28 bénh nhan PWS [91]. Trong nghién ctru ndy voi sd

luong bénh nhan it, vé 1am sang tac gia mdi chi thong ké mét s6 triéu ching
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chinh ctia bénh nhu: gidm truong lyc co, béo phi, thiéu nang sinh duc, cham
phat trién tAm than van dong, bd mat bét thuong... tuy nhién chua phan tich
duoc su thay ddi cac triéu chimg nay theo timg giai doan phat trién cia tré, tir
d6 c6 y nghia trong thuc hanh chan doan bénh trén 1am sang. Vé xét nghiém
di truyén chan doan bénh, tac gia sit dung k¥ thuat FISH 1a k¥ thuat chi xéac
dinh duoc 70%-75% s6 lugng bénh nhan PWS do mat doan NST 15q11.2.
Bui Phuong Thao va cong sy nghién ciru vé dic diém 1am sang va xét nghiém
cua bénh nhan PWS trén 26 bénh nhan nam 2013, 80 bénh nhan nam 2015
[92], [93]. Cac cong bd nay dudi dang ban tom tat cac nghién ciru trén bénh
nhan PWS tai Viét nam, téng két cac tridu chirng 1am sang cua PWS, 4p dung
k¥ thuat FISH dé chan doan cac bénh nhan PWS do mit doan NST 15q11.2.

Nam 2017, An Thuy Lan va cdng sy cong bd tom tat nghién clru trén
118 bénh nhan PWS vé cac dic diém 1am sang va bién d6i di truyén cua
PWS, ap dung cac k¥ thudt chan doan PWS 1a k¥ thuat FISH va MS-PCR.
Céc nghién ctru nay budc dau dua ra cic dic diém l1am sang va bién doi di
truyén cua cac bénh nhan PWS tai Viét Nam.

V& sang loc va chan doan trude sinh PWS dang ap dung tai Viét Nam:

Pé sang loc trudc sinh PWS, ¢6 thé ap dung k¥ thuat xét nghiém sang
loc trude sinh khong xam 14n NIPT, sang loc duoc nhitng trudng hop thai
nguy co cao mic PWS do mat doan NST 15q11-q13 va 4 hoi ching vi mat
doan cac NST khac.

Chéan doan trudc sinh, ap dung k¥ thuat Bobs, chan doan xac dinh duoc
nhirng truong hop PWS do mét doan NST 15q11-q13. K§ thuét nay duoc chi
dinh cho nhiing thai phu c6 nguy co cao véi cac xét nghiém sang loc triple
test, double test, nhu vy ngoai phat hién méat doan NST 15q11-q13 con phat

hién dugc 8 hdi chirng do vi mét doan & cac NST khac.
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Péi voi nhirng cip v chdng co nguy co cao sinh con miac PWS:

- Nguoi chong mang NST 15 chuyén doan can bang véi 1 NST khac
trong bo NST giy mat doan NST 15ql1-q13 c6 nguy co truyén NST mat
doan nay sang con gay PWS.

- Ngudi chdng c6 dot bién mat doan IC trén NST 15q11-q13 c6 ngudn
gbc tir ngudi me anh ta va truyén NST dot bién nay cho con gay PWS.

Chi dinh xét nghiém chan doan trudc sinh ¢ thé thuc hién k¥ thuat
phan tich NST bing G két hop voi cac k§ thuat nhu FISH hodc Bobs, MS-
PCR hoic MS-MLPA & té bao 6i.
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pia diém va thoi gian nghién ctu

Nghién ctru duoc tién hanh tai Bénh vién nhi trung wong trong thoi
gian tr 2009 - 2018.
2.2. P6i twong nghién ciru

101 bénh nhan duoc chan doan 1am sang mic hoi chung Prader-Willi
tai Bénh vién nhi trung uwong, bao gém 36 truong hop nghién ctru hdi ciu
(2009 - 2013) va 65 truong hop nghién ctru tién ctru (2013 - 2018).
2.2.1. Tiéu chudn chon doi twong nghién ciru

Céc bénh nhan nghi ngd mac PWS trén 1am sang dugc danh gia theo

bang diém cua Holm va cong su (1993), két qua nhu sau:

* Tré < 3 tudi: 5 diém trd 1én, trong d6 phai ¢6 it nhét 4 triéu ching ning.

* Tré > 3 tudi: 8 diém trd 18n, trong d6 phai c6 it nhat 5 triéu ching ning.

Bang diém Holm [12]:
Trigu chirng néing: gom 7 trigu chitng

Mot triéu chung nang = 1 diém.

1. Giam truong lyc co trung tim khoi phat tir thoi ky so sinh va ting dan.

2. Can phai hd tro trong qua trinh dn udng, chdm 16n trong giai doan
dusi 1 tudi.

3. Tang can nhanh hon so véi chiéu cao trong giai doan 2 - 6 tudi, béo
phi trung tam.

4. Céc dic diém khuon mdt dién hinh cta hoi chimg Prader-Willi: thai
duong hep, khe mét hinh hanh nhén, sdng miii hep, méi trén rat
mong, khde miéng hudng xudng dudi.

5. Thiéu san sinh duc.

6. Cham phat trién tdm than van dong.

7. Chung an khong kiém soat.
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Triéu chitng nhe: gom 9 triéu chirng
Mot triéu chimg nhe = 0,5 diém.
1. Giam véan dong trong thoi ky bao thai, khoc yéu.
2. Cac dic diém vé phat trién tinh cach: hay tic gian, ngang budng,
kho kiém soat hanh vi ban than.
. Réi loan gidc ngu: con thirc tinh bat thuong, con ngimg thd.
. Tam voc thap.

. Giam sac t0 da.

3
4
5
6. Ban tay, ban chan nho.
7. Bét thudng mat: lac trong, can thi.
8. Giam tiét nudc bot: nudc bot déo.
9. Bat thuong phat trién ngon ngir.
2.2.2. Tiéu chudn loai triv ddi twong nghién ciru

- C4c bénh nhan khong duoc danh gia day du céc triéu chimg 1am sang
va cac xét nghiém theo mau bénh an.

- Céc bénh nhan bé nghién ctru.
2.3. Phwong phap nghién ctru

Hoi chimg Prader-Willi 1a bénh hiém, ty 1& mac bénh thap nén nghién
ctru chon mau theo phuong phap chon mau thuan tién trén co s& bénh nhan cé
du tiéu chuan lwa chon va tiéu chuin loai trur.

Nghién ctru mot loat cac ca bénh (case series study).

Noi dung nghién ciru bao gom:

- Nghién ctru cac dic diém 1am sang: danh gia tai thoi diém chan doan,
theo ddi tién ctru va hdi ctru.

- Cic bién d6i di truyén gdy mat hoat dong chirc ning ving gen PWS

trén NST 15 ngudn gbc bé.
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2.3.1. Nghién civu dic diém lim sang

Hoi bénh va tién str.

Phong van cha me vé thoi gian khoi phat bénh, cac d4u hiéu cua bénh,
thoi quen an ubng, dic diém gidc ngu, cac dic diém tinh cach, qué trinh theo
ddi va diéu tri trude khi dén kham & Bénh vién Nhi trung wong.

Phong van cha me vé tién sir mang thai: ctr dong thai nhi, dé thuong
hay dé md, can ning lic dé.

Kham bénh:

- Panh gia su ting truong vé thé chat: két qua ting trudng thé chat
duoc danh gia theo bang chuan cua tré em trén toan thé gidi (ca tré em Viét
Nam) ctia to chtrc Y t& Thé giéi WHO 2006.

+ Can ndng: khi can, tré mac quﬁn 40 mdng, xa bira an va sau khi di
v€ sinh.

+ Chiéu cao nam:

Ap dung do chiéu dai co thé tu thé nam ddi véi tré < 24 thang. Dung
cu: thudce nhyua cing Seca, ¢6 chan dau va chan, thuéc chia dén milimet.

Céch do: dé thudc trén mat phang ngang, dit tré ¢ tu thé nam ngira trén
thude do, dau tré cham sat tim chan c¢d dinh phia trén cua thude do ghi chi s6
0, cb dinh dau tré bai mot ngudi gilt, nguoi thir hai dung 1 tay ¢ dinh dau gbi
tré dé chan tré thang 4p sat thudc, tay kia di chuyén tdm chin di dong cia
thudc sat got, dam bao ban chan vudng goc véi thudc do, ghi lai két qua bang
cm v6i 1 chir sd 1é.

+ Chiéu cao dimg:

Ap dung do chiéu cao co thé tré > 24 thang. Dung cu: thudc do c6 do
chia milimet, chiéu cao dimg 1a chiéu cao tir mit dat dén dinh dau. Tré dung
tu nhién, di chan khong, dau thang, dudi mat va 1 tai ngoai tao thanh duong

thiang song song voi mat dat. Bén diém cham dat: cham, lung, mong, got
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chan. Thudc nang ap sat dinh dau va vudng goc véi thude do, chiéu cao dimg
tinh tir mat dat dén diém cao nhét cua dinh dau, ghi két qua bang cm véi 1
chir s 1¢.

Tinh chi s6 BMI = can ning/(chiéu cao)?, trong d6 can ning tinh theo
don vi kilogram (kg), chiéu cao tinh theo don vi mét (m).

Danh gia BMI:

<18,5: thiéu can

18,5 - 25: binh thuong

25 -29,9: thira can

> 30: béo phi

- Panh gia sy phat trién tdm than van dong boi cac bac si chuyén nganh
tam than.

+ Tré dudi 6 tudi: danh gia bang test Denver II (DDST - Denver
Developmental Screening Test) da duoc &p dung tai Bénh vién nhi Trung
wong tir ndm 2004. Danh gia dua trén bdn kha ning hoat dong cta bénh nhén:
van dong thod so, ngdn ngix, van dong tinh té - thich tng, ca nhan - x4 hoi. Chi
sO phat trién DQ = tudi phat trién / tudi thuc x 100%.

Két qua phan loai chi s phét trién DQ dua trén ty 1& % tré lam duoc,
chia theo mirc do nhu sau [94]:

DQ > 75%: khong cham phat trién tam than.

DQ > 66,7 - <75%: cham phat trién tam than nhe.

DQ > 50% - <66,7%: cham phat trién tdm than trung binh.

DQ < 50%: cham phat trién tim than nang.

+ Tré trén 6 tudi dugc danh gia bang test Raven, gdm hai loai: PMS
(Progressive Matrices) 13 bai tric nghiém khong mau gdm 60 cdu hoi tir dé
dén kho va PMC 14 bai tric nghiém gdm 36 cau hoi c6 mau. Ca hai loai déu
duoc sir dung linh hoat tiy d6i twong, 1a nhitng bai tric nghiém phi ngén ngi,

ap dung dugc cho ca nhitng tré chdm noéi, cham phat trién tdm than. ..
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Panh gia cham phét trién tam than theo T6 chic y té thé gisi (WHO)
va Hiép hoi tim than My (DMS-IV), sir dung chi s6 IQ [95], [96], [97], [98],
[99]:

1Q > 70: khong cham phat trién tAm than.

50 <IQ < 70: chdm phat trién tAm than nhe.

35 <IQ < 50: cham phat trién tam than trung binh.

IQ < 35: cham phat trién tAm than ning.

Danh gia chi s6 DQ, IQ va phéan loai CPTTT do cac bac sy chuyén
nganh tam than thuc hién. Cac test danh gia chi s6 DQ, 1Q duogc st dung
trong nghién ctru nay la test Raven va test Denver II (phu luc).

- Kham truong luc co thuc hién bdi cac bac si chuyén khoa nhi, cach
khém:

Do chic ciia co: nin bop cac co cia bénh nhan xem co ran chic hay
nhao.

Do ve vay: hai tay nguoi kham nam 2 dui bénh nhan trong tu thé nam,
lac qua lic lai voi 1 cudng do gidng nhau ¢ 2 bén. O chi trén: cam cang tay
bénh nhan lic qua lic lai theo chiéu gap dudi.

Do gip dudi: ngudi kham gap dudi co tay, cang tay; cd chan, cang chan
bénh nhan.

Bénh nhan duoc chan doan cé giam truong luc co khi giam do chic cta
co, tang d6 ve vay va ting do gap dudi.

- Kham co quan sinh duc va cac dac tinh sinh duc phu:

+ Kham tinh hoan: bénh nhin dimg hodc nim ngira, ngudi kham sd nin
tinh hoan hai bén dé xac dinh c6 an tinh hoan hay khong, ddi chiéu két qua
siéu am tinh hoan. Chan doan an tinh hoan khi kham 1am sang khong thiy
tinh hoan (1 hodc 2 bén) trong biu, siéu 4m xac dinh vi tri tinh hoan an trong 6

bung, 6ng ben hoac khong quan sat dugc.
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Pbi v6i nhitng trudng hop c6 tinh hoan trong biu, sir dung thudc Prader
so sanh v&i cac don vi thé tich c6 sén trén thude dé tinh ra thé tich.

+ Biu ¢4 nhat mau va thiéu san khong.

+ Po chiéu dai duong vat: do bang thudc cing tir gbc duong vat (ving
tiép giap gitra dwong vat va xuong mu) dén dau ngoai duong vat (khong gdm
phan da bao quy dau).

So sanh thé tich tinh hoan va chiéu dai duong vat voi “Cac gia tri sinh
hoc nguoi Viét Nam thap ky 90 thé ky XX dé xac dinh nhitng trudng hop
bénh nhan co thiéu san co quan sinh duc ngoai [100].

+ Thiéu san 4m vat, moi bé, méi 16n.

+ Long sinh dyc.

+ Phat trién tuyén vi.

+ Tudi xuong: thuc hién tai khoa chan doan hinh anh bénh vién nhi
trung wong, chup Xquang xuong cd tay ban tay trai. Nhan dinh két qua dua
trén atlas tudi xuong ban tay trén phim k¥ thuat sd, dya trén atlas tudi xuong
cb dién cua Greulich va Pyle [101].

Day thi sém: khi cac dic tinh sinh duc dau tién xuét hién trude 10
tudi & tré trai va trude 8 tudi ¢ tré gai, tudi xuong va chiéu cao 1én hon tudi
thue, thé tich tinh hoan 16n hon so véi tudi thuc & tré trai, phat trién tuyén va
sOm O tré gai.

Day thi mudn: khi tré trai > 15 tudi, tré gai > 13 tudi chua xuat hién
dac tinh sinh duc phu dau tién, tudi xuong, chiéu cao, thé tich tinh hoan, phat
trién tuyén vl chdm hon so véi tudi thye.

- M6 ta dic diém khudén mit: tran hep, mit hinh qua hanh, moi1 trén
mong, moi dudi tré, cam nhd, séng miii hep; dau hiéu ban tay ban chan nho,
dau hiéu ban chan phéng.

- Kham chuyén khoa cdt song: chan doan cong veo cot song.
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- Kham chuyén khoa mat: lac mit, gidm thi luc hay cac di tat mit khac.
2.3.2. Nghién civu cdc dic diém di truyén
MAu bénh pham:

2ml mau tinh mach c¢6 chdng dong heparin dé xét nghiém phén tich
nhiém sic thé d6 va xét nghiém lai tai chd huynh quang FISH.

2ml méu tinh mach chéng déng EDTA, tach chiét DNA thyc hién cac
xét nghiém di truyén phan ta: MS-PCR va MS-MLPA.

Cac k¥ thuat xét nghiém di truyén:

Xét nghi¢m phan tich NST, FISH, MS-MLPA duoc tién hanh tai khoa
Di truyén va sinh hoc phan tir - Bénh vién nhi trung uong.

Xét nghiém MS-PCR tién hanh tai Trung tdm di truyén y hoc - Trung
tam y hoc Aasn - Seoul - Han Qudc.
2.3.2.1. Ky thudt di truyén té bao phdn tich NST nhuém bing G

Céc budc tién hanh nhu sau:

Lay 2ml mau mau toan phan duoc iy v tring chong dong Heparin.

MBoi trudng nudi ciy té bao: RPMI 1640 (mdi trudong du thymidin, hoa
chat cua hiang Gibco - M¥), Fetal Bovin Serum, PHA (phytohemagglutinine,
hoa chit caa hing Gibco - M¥).

Mau nudi ciy trong flask v6 tring thé tich 25ml, 13 - 15 giot mau toan
phan trong 8ml moi trudng, flask nudi cay dat trong ti 4m 37°C, thoi gian
72h. Trude khi thu hoach 30 phut bd sung Cholcemid.

Thu hoach té bao: nhuoc truong béng dung dich KCl, néng do 0,075M.
Dinh hinh té bao bang dung dich Carnoy, ty 1& 3 methanol : 1 axit acetic.

Nhudm tiéu ban bang k¥ thuat bing G va nhuém Giemsa.

Lap Karyotype: xép bd NST theo quy udc qudc té. Chup anh mot so té
bao & ky giita, tach roi timg NST xép cip theo quy udc qudc té.
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Muc dich ap dung k¥ thuat phan tich NST nhuom bang G trong PWS:
phat hién cac bat thuong NST trong d6 c6 chuyén doan gitra NST sb 15 va
NST khac, gdy mat doan NST 15q11-q13 1a mét trong nhitg nhom nguyén
nhan gy PWS c6 tinh chat di truyén néu bat thuong NST c¢6 ngudn gdc tir bd
bénh nhan.
2.3.2.2. Ky thudt lai tai ché huynh quang (FISH)

K¥ thuat lai tai chd huynh quang (FISH) st dung cac dau do gin huynh
quang dé phat hién trinh ty DNA. Ap dung k¥ thuat FISH chan doan dugc 65% -
75% cac trudng hop miac PWS do mét doan NST 15q11.2 ngudn gc bo.

Mau bénh pham: sir dung té bao mau ngoai vi sau khi nudi cdy theo
quy trinh phan tich NST, cac budc tién hanh nhu sau:

+ Tao ti€u ban.

+ Panh dau vang lai bang bt kim cuong.

+ Phu dau do (probe) 1én ving lai: thuong dung 0,5 - 1 pl/ 1 lan.

+ Dan lamen 1én vung lai.

+ Bién tinh bang nhiét, diéu kién 77°C trong 5 phut.

+ Lai ¢ diéu kién 37°C trong vong 16 - 24h.

+ Béc lamen dén, rira bang dung dich PBS ¢6 bo sung NP40.

+ Phu dapi II 1én vung lai, dan lamen 1€n vung phu dapi II.

+ Phan tich tin hiéu huynh quang trén kinh hién vi huynh quang.

Chan doan bénh nhian mic PWS bing ky thuit FISH sir dung 3 diu do:
1. Dau do SNRPN, snoRNA, UBEA3 dic hiéu cho ving gen trén NST
15q11.2 (vi tri gen nam giita 15q11-q13), tin hiéu lai c6 mau do, (ky
hi¢u Red - R).
2. Pau do PML dé kiém chimg ving gen trén NST 15q24, tin hi¢u lai

c6 mau xanh 14 cay, (ky hiéu Green - G).
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3. Pau do ving tdm (centromere) dung dé kiém chimng, tin hiéu lai c6
mau aqua, (ky hiéu A).

Phén tich két qua dudi hé thong kinh hién vi huynh quang st dung
phan mém ISIS (metasystem):

+ Nguoi khong bi mat doan NST 15q11.2: trén 1 té bao gian ky hay 1
cum NST ky gifta c6 hai tin hi€u do cua gen SRNPN, 2 tin hi¢u xanh 14 cay
ctia gen PML, 2 tin hiéu aqua cta ving tam, két qua lai 2R2G2A.

+ Bénh nhan PWS bj mit doan 15q11.2: trén 1 té bao gian ky hoac 1
cum NST ky gifra chi ¢6 1 tin hi¢u dé ctia gen SNRPN, 2 tin hiéu xanh 14 cay
ctia gen PML va 2 tin hiéu aqua ctia ving tim, két qua lai 1IR2G2A.

Ap dung k¥ thuat FISH trong PWS chan doan dugc nhitng bénh nhéan
mic PWS do mét doan NST 15q11.2 ngudn gbc tir bd, chiém ty 18 65% - 75%
nhiing truong hop PWS. Han ché ciia k¥ thuat FISH 1a khong phan biét dugc
mat doan NST 15q11-q13 typ 1 hay typ 2. K¥ thuat FISH ciing khong phat
hién dugc nhimng trudng hop mat doan NST 15q11-q13 dang khong dién hinh
trong d6 kich thudc doan mat rat nho, nim ngoai ving phu ctia cac dau do.

£ . Lai 37°C/ 18-24h
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Hinh 2.1. Quy trinh lam ky thudt FISH va nhin dinh két qua
A) Quy trinh lam FISH, B) Két qud FISH khéng mdt doan NST 15g11.2
(2R2G24). C) Két qua FISH mdt doan NST 15g11.2 (IR2G2A).

2.3.2.3. Ky thudt phan iing chuéi déic hiéu methyl héa (Methylation Specific
Polymerase Chain Reaction - MS-PCR)
K§ thuit tach chiét DNA tong so

Mau bénh pham: 2ml mau ngoai vi chdng dong bang EDTA

Nguyén 1y chung: pha v& mang té bao, mang nhin bang cac phuong
phap vat 1y, hoa hoc dé giai phong DNA ra méi truong dong thdi phan huy
céc protein lién két vdi DNA.

Cic budre tién hanh:

+ Cho 20 pl Protease QIAGEN vao mdi 6ng li tim 1,5ml, sau dé cho
tiép 200ul mau mau vao trong éng.

+ Thém 200 pl dung dich dém, tron déu.

+ U 56°C trong 10 phit.

+ Thém 200 pul Ethanol (96 - 100%), tron déu.

+ Chuyén toan bd hon hop trén vao cot loc QlAamp, ly tdm cdt loc
8000 vong/phut trong 1 phut. Sau d6 bo dich ndi, chuyén cot loc sang éng 2
ml sach khac.

+ Thém 500 pl dung dich dém AWI, ly tdm 6ng véi tbc do 8000
vong/phit trong 1 phut, hut bo dich ndi, chuyén cot loc sang dng 2 ml sach khac.
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+ Thém 500 pl dung dich dém AW2, ly tam ong véi toc d6 13000
vong/phut trong 3 phut, hiit bo dich ndi, chuyén cot loc sang éng 1i tim 1,5
ml vo trung.

+ Thém 200 pl dung dich AE vao ¢t loc, 4 nhiét do phong trong 1
phut, sau d6 ly tdm voi tbe do 8000 vong/phut trong 1 phit thu DNA tong sb.

+ DNA tong sd sau khi tach chiét dugc do ndng do va tinh sach bang
may Nano Drop, kiém tra d6 tinh sach bang phuong phap do mat d6 quang &
budc song 260/280nm.

K¥ thuat MS-PCR

K§ thuat MS-PCR 14 k¥ thuat PCR cai tién nham phat hién cac gen dot
bién bi methyl héa (cac nucleotid bi gan goc Methyl - CH3, gen bi bét hoat).
K§ thuat ndy st dung b6 sung mudi bisulfite dé tao ra sy bién ddi phan tir
DNA, sau d6 méi tién hanh phan tmg PCR nhan doan phan tor DNA da bi
bién dbi, bisulfite c6 tac dung bién Cytosin khong methyl hoa thanh Uracil,
con Cytosine bi methyl hoa s& khong bi bién d6i [76]. So véi ky thuat
Southern Blot, k¥ thuat MS - PCR chi can mot lugng rat nhé DNA [102].

Ap dung k¥ thuit MS-PCR trong chin do4n hdi chirng Prader-Willi
Héa chit sir dung:

NaOH 1N.

Natri Bisulfite 3,5M: Hoa tan 4,05g natri bisulfite trong 7 ml nudc cét,
diéu chinh pH dén 5,0 (str dung NaOH 5N), thém 0,5 ml hydroquione 20mM
va diéu chinh thé tich thanh 10 ml.

Bo6 kit EZ DNA Methylation-Gold™ Kit (Zymo).

Quy trinh ky thuat MS-PCR

Xt ly DNA véi Bisulfite:

- 1 g DNA duogc hoa tan trong 20 ul dung dich DW, bién tinh ¢ 94°C
trong 5 phut va gilt lanh trong da 5 phut.
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- Thém 5 ul NaOH 1N va u ¢ 37°C trong 10 phut. Thém 250ul dung dich

natri bisulfite 3,5 M va sau d6 dugc u ¢ 50°C.
Tinh sach DNA da xir ly véi bisulfite
- Thém 400ul dung dich dém M-Binding buffer vao 100ul DNA da xu ly

bang Bisulfite. Sau d6 chuyén toan bd dung dich vao cot loc Zymo-Spin™
IC. Ly tam voi tde 6 10000 x g trong 30 gidy, bo dich ndi. Thém 100ul dung
dich dém M-Wash buffer va ly tim véi tbc d6 10000 x g trong 30 gidy. Thém
200ul dung dich dém M-Desulphonation va i & nhiét do phong ttir 15-20 phut.
Sau d6 ly tam véi toc do 10000 x g trong 30 gidy va bo dich ndi. Tiép thuc
thém 200ul dung dich M-Wash vao c6t loc va ly tam voi tde do tuong tu. Tién
hanh 1dp lai budc thém dung dich M-wash va ly tam dé loai bo dich ndi lan
ntra. Sau do chuyén cot loc sang 6ng 1,5ml sach, v6 trung. Thém 10ul dung
dich dém M-elution va ly tdm thu DNA tinh sach.

Thuwe hién phan ing PCR

Phan tmg PCR lan 1 duoc thiét ké véi cac thanh phan sau: 2,5ul dung
dich10X PCR buffer, 2ul MgCl, 15mM, 2ul dANTP 25mM, H,0, 0,2ul 5U Taq
polymerase (Invitrogen), lul moi xudi (10 uM/ul), 1ul moéi nguge (10 uM/ul),
va 1ul DNA di bién tinh bang bisulfite. Phan (mg bao gém ca mau DNA
ching duong tinh va binh thudng cho timg loai d6t bién va mau chimg khong
c6 DNA. Phan ung PCR duogc chay voi may PCR Eppendorf Thermocycler
(Germany), v6i cac trinh tu moi duoc thiét ké theo céc nghién ctru cua Trung
tam Y hoc Aasn - Han Qudc nhu sau:

Mbi xudi: 5’-GGTTTTTTTTTATTGTAATAGTGTTGTGGGG-3’
Mbi nguge: 5°-CTCCAAAACAAAAAACTTTAAAACCCAAATTC-3’
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Chu trinh nhiét cho phan ung PCR lan I:

95°C 5 phut

95°C 15 giay

56°C 30 gidy 35 chu ky
72°C 30 giay

72°C 10 phut

Gitr lanh  20°C

Phan ting PCR 1an 1 c¢6 d6 16n 408bp duoc st dung dé chay PCR lan 2
(Nested PCR) v6i cac thanh phan hdn hop tuong ti nhu phan émg PCR lan 1.
San pham PCR lan 2 c6 kich thudc 340 bp duge dién di trén gel Agarose 1%
pha trong 1X TBE buffer va 2ul Ethidium Bromide ¢ 110V trong khoang 1 -
1.5h, Marker 100bp. Trinh ty mdi cho phan ing PCR lan 2:

Moi xudi - nested: 5’-GGTTTTAGGGTTTAGTAGTTTTTTTTTTTTAGG-3’
Moi ngugc - nested: >-CAATACTCCAAATCCTAAAAACTTAAAATATC-3’
Chu trinh nhiét cho phan timg PCR 14n 2

95°C 5 phut

95°C 15 giay

52°C 30 gidy 35 chu ky

72°C 30 gidy

72°C 10 phut

Gilr lanh  20°C

Véi thiét ké phan tmg MS-PCR nay s& chan doan xac dinh dugc hoi
ching Prader-Willi va hdi chung Angelman, do cung khdo sat tinh trang

methyl héa trén ca NST ngudn bd va me.
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Pién di san pham PCR va phén tich két qua:

Pé phan biét doan gen SNRPN ¢6 ngudn goc tir bd hay tir me. San pham
PCR thu duoc sé duoc tién hanh sir dung phuong phép enzym cét giéi han Hhal
dé phan biét. Quy trinh duoc tién hanh theo cac budc sau:

San phiam PCR sau d6 duoc 0 v6i enzym cit gii han Hhal (Invitrogen) véi cac
thanh phan nhu sau: tron 2ul 10X buffer Tango; 0,5ul enzyme Hhal va 16,5ul
dH,0. Sau d6 1 hon hop & nhiét d6 37°C trong 3 gio.

Két qua duoc phéan tich dya trén nguyén tic so sanh san pham PCR sau
khi cit bang enzym Hhal cua bénh nhan & timg giéng voi giéng ctia mau chimng

duong va mau ching binh thuong:

+ Ngudi binh thudng: ¢6 san pham PCR methyl héa ngudn gc me kich
thudc 224pb, 116bp va san phdm PCR khéng methyl hoa ngudn goc bd
340pb.

+ Bénh nhan PWS: chi c¢6 san pham PCR methyl hoa ngudn gbc me
kich thudc 224pb va 116pb.

+ Bénh nhan AS: chi c¢6 san phim PCR khéng methyl hoa ngudn goc
b6 kich thude 340pb.

Ap dung k¥ thuat MS-PCR chan doan duoc hon 99% cac bénh nhan
mac PWS do mit doan NST 15q11-q13 ngudn gdc tir bd, hai NST 15 ngudn
gbc tir me hay do khiém khuyét dau 4n di truyén. Han ché cia ki thuat nay 1a
khong phan biét dugc cac nhdm nguyén nhan trén. Trong nghién clru nay,
nhitng bénh nhan da dugc chan doan 1dm sang mac PWS nhung véi ky thuat
FISH khong phat hién mit doan NST 15q11.2 nay 4p dung k¥ thuat MS-PCR
dé chan doan xéc dinh céc truong hop bénh nhan PWS do mUPD hoac khiém
khuyét ddu 4n di truyén ID.
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2.3.2.4. Kj thudt khuéch dai da dau do déic hiéu Methyl héa (Methylation -
Specific Multiplex Ligation - dependent probe Amplification - MS - MLPA)

MS-MLPA 1a mdt phuong phap ban dinh lwong, phat hién thay déi sd
lugng béan sao va tinh trang methyl hoa.

Céac budc tién hanh phan tng MS-MLPA giéng nhu trong k¥ thuét
MLPA tiéu chuén, tuy nhién trong k¥ thuat MS-MLPA sir dung enzym cit
gi61 han Hhal.

Ap dung ky thuit MS-MLPA trong chin doan hdi chirg Prader-Willi
Mau bénh pham: 2 ml mau ngoai vi chong déng EDTA, tach DNA tong
s6 nhu trong quy trinh 1am k¥ thuat MS-PCR (d4 trinh bay & trén).

Kit SALSA MS-MLPA Probemix ME028-C1 Prader-Willi/Angelman
bao gdm 47 (MS-MLPA) dau do vé6i cac san pham khuéch dai c6 do 16n tir
129 dén 481 nucleotide. Trong d6, 6 probe MS-MLPA c¢6 trinh tu bao gdm
vung nhan dién cua enzym ciat Hhal va trinh ty methyl héa twong tGng véi
vung NST 15q11-q13 [77], [78], [103].

Ap dung k¥ thuat MS-MLPA chan doan duoc hon 99% céac bénh
nhin mic PWS do mit doan NST 15q11-q13 ngudn gdc tir bd, do hai NST
15 ngudn gbc tir me hay do khiém khuyét ddu an di truyén. So véi ky thuat
MS-PCR, uu diém cua k¥ thuat nay la phan biét dugc nhoém bénh nhan
PWS do mat doan NST 15q11-q13 dong thoi phéan loai dugc mat doan typ
1 hay typ 2, xac dinh duoc cac truong hop mat doan khong dién hinh kich
thuge rat nho, xac dinh duge mat doan trung tam dAu 4n di truyén IC. Han
ché cua ky thuat nay 1a khong phan biét dugc cac bénh nhan PWS do hai
NST 15 cung ngudn gdc me va cac bénh nhan PWS do dot bién diém ving

trung tdm dau an di truyén IC.
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Bing 2.1. Danh sdch cdc dau do (probe) ciia bg kit MEO28-CI cho KT MS-MLPA

Chidu . Vi tri Alen Khodng cach
‘e Pau do MLPA Gene/exon gan Vi tri phén giai genbank Lk t6i dau do
dai (nt) in dau <X
Hhal tiép theo
436 20702-L29063 NIPA1 NM _144599.4; 272-273 214,0 kb
154 02018-L00865 TUBGCPS NM_052903.4; 897-898 964,5 kb
172 20688-L2851  MKRN3 NM_005664.3; 1296-1297 77,5 kb
418 11155-L29062 MAGEL2 - Exon 1 NM_019066.4; 3692-3693 4,1 kb
232 20701-L28529 MAGEL?2 - Exon 1 + NM_019066.4; 369 nt Ngudn me 38 kb
trée exon 1, moi ngugc
427 04026-L29645 NDN NM_002487.2; 1028- 1137,6 kb
1027, mdi nguoc
SNRPN NM_022807.3
288 15261-L16736 U1B (IC) 175-176 [Exon 1] 6,1 kb
239 20692-L15415 U1B*(IC) 271-272 [Exon 2] 64,9 kb
278 12179-L13382  Intron u2 8.2 kb sau exon u2 [Exon 3] 12,3 kb
270 12182-1L.28519 Intron u2 12.9 kb trudc exon u5 [Exon 4] 13,4 kb
256 20694-1.28518 U5 376 nt sau exon u5 [Exon 4] 0,6 kb
391 12477-L13519 U5 986 nt sau exon u5 [Exon 4] 33,8 kb
250 11181-L13997 Exon 3 (ddo CpG) +  7.2Kkbtrwécexon 3 [Exon5] Ngudn me 0,1 kb
178 04106-L13905 Exon 3 (ddo CpG) + 7.1 kb trwéc exon 3 [Exon5] Ngudn me 0,3 kb
190 04104-L04294 Exon 3 (ddo CpG) +  6.8Kkbtrudcexon 3 [Exon5] Ngudnme 0,3 kb
142 20687-L2850  Exon 3 (ddo CpG) + 6.6 kb trudc exon3 [Exon5] Ngudn me 12,5 kb
294 01318-L13088 Exon 3 726-725 mbi nguoc [Exon 6] 8,3 kb
409 11177-L2852  Exon7 1089-1090 [Exon 9] 75,7 kb
214 12719-L28514 SNORD116-1 NR 003316.1; 474 nt sau 24,4 kb
phién ma nguoc
472 12721-L13796 SNORDI116-11 NR 003326.2; 15,9 kb
426 nt sau phién ma
326 20697-L28525 SNORD116-23 NR _003337.2; 464 nt sau 247,8 kb
phién ma nguoc
UBE3A NM_130838.1
355 02034-L12925 Exon9 2368-2369 20,3 kb
301 12082-L28520 Exon4 1640-1641 11,1 kb
160 04620-L00863 Exon 3 614-615 4,2 kb
195 20689-L28513 Exon2 94-95 29,8 kb
373 10878-L11548 Exon 1 33-34 33,5kb
184 19804-L28512 Upstream (NM_ + 252 kb truéce exon 1 (53-54) N/A 252,8 kb
000462.3, Exon 1)
364 20695-1.28523  ATP10A - Exon 15 NM_024490.3; 3235-3236 171,9 kb
226 20691-L28515 ATP10A - Exon 1 NM_024490.3; 684,3 kb
494 nt trudc exon 1
220 01315-L00868 GABRB3 - Exon 9 NM _021912.4; 1233-1234 19,6 kb
382 10874-L11544 GABRB3 - Exon 7 NM_021912.4; 796-797 1399,8 kb
137 20700-L28528 OCA2 - Exon 23 NM_000275.2; 2498-2499 187,1 kb
317 20698-128526 OCA2 - Exon 3 NM_000275.2; 1246,0 kb
7 nt sau exon 3, moi nguoc
202 01314-L00867 APBA2; bén ngoai NM_005503.3; 2605-2606

vung PWS/AS
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Cic budre tién hanh ky thuat MS-MLPA:
+ Bién tinh va lai cc dau do

Lay 25ng DNA cung v6i 5 ul dung dich dém TE (10 mMtris-HCI (pH
8,5)val mM EDTA.

U mau theo chu trinh 98°C trong 10 phut, sau d6 doi mau giam nhiét do
xudng 25°C .

Thém 1,5 pl dung dich SALSA probemix va 1,5ul dung dich MLPA
buffer vao mdi tuyp va tron déu.

U mau theo chu trinh: 95°C trong 1 phut va 60°C trong 16 gio.

+ Phan tng ghép ndi

Sau lai, hén hop dugc pha loang véi 3ul dung dich dém Ligase A va
H,O dén thé tich cudi cung 1a 20 pl, chia déu vao 2 dng. Khi nhiét do giam
dén 49°C, 6ng 1: thém 0,25ul Ligase-65 (MRC-Holland), 5 U Hhal
(promega) va 1,5ul dung dich dém Ligase B; éng 2: thém 0,25u1 Ligase-65
(MRC-Holland), H,O va 1,5ul dung dich dém Ligase B .

U 30 phiit ¢ 49 °C, sau d6 u 5 phut & 98°C.

+ Phan ung PCR:

Thuc hién phan tng PCR: Phan tng PCR dugc thuc hién véi su c6 mit
ctia cac thanh phan sau: 20ul PCR master mix bao gdm 5 pl ctia san pham
ghép nbi & trén, PCR buffer, ANTPs, SALSA polymerase va PCR primer.

bit mau vao may gia nhié¢t & nhiét d§ 60°C thyc hién phan ing PCR.

Chu trinh nhiét:

Bién tinh 95° trong 5 phut

95°C 40 giay
65°C 30 gidy 32 chu ky
72°C 60 gidy



54

Bing 2.2. Trinh tw cic ddu do dic hiéu Methyl héa trong KT MS-MLPA

. Diudd
Chiéu . e A, L.
dai SALSA Trinh ty moi va cac vi tri gan Enzym Hhal
a
! MLPA
20687-
142 128500 CGGTATTTAGGGGGTGTTGAGCGCAGGT-AGGTGTATAATAGTGACCACTGCGTGGTGGA
04106-
178 113905 CCGCTGCTGCAGCGAGTCTGGCGCAGAGT-GGAGCGGCCGCCGGAGATGCCTGACGCATC
19804-
184 128512 CTAGCCGCGAGATCCGTGTGTCTCCCAAGA-TGGTGGCGCTGGGCTCGGGGTGACTACAGGA
04104-
190 104294 CACCGATGGTATCCTGTCCGCTCGCAT-TGGGGCGCGTCCCCCATCCGCCCCCAACTGTGGT
20701-
232 128529 TCTGGGCTAAGATGTGAGGCGGAGAATGAA-AAAAGCGCATTTACATAAGAGAGTTCCAGG
11181-
250 113997 GGAGGGAGCTGGGACCCCTGCA-CTGCGGCAAACAAGCACGCCTGCGCGGCCGC

Chii thich: Cic vi tri gin enzym Hhal danh diu “GCGC”, vi tri noi danh diu “-”

-San phiam PCR chuyén vao rack 96 giéng va chay trén may ABI
PRISM 3130 Genetic Analyzer machine (Applied Biosystem, Hoa Ky).

Sir dung phin mém Coffalyser.Net dé phan tich két qua:

O nguoi binh thuong: dinh tin hiéu cic dau do ving gen trén NST
15q11-q13 & ngudng 1 (s6 luong ban sao 1a 1) va tai cac vi tri gin enzym
Hhal c6 chudi khong methyl hoa ngudn gdc bd va chudi methyl hda ngudn
gbc me nén cac dinh tin hiéu ¢ ngudng 0,5.

Bénh nhan duoc chan doan mic PWS khi co bat thuong tinh trang
methyl hoa: tai cac vi tri gdn enzym Hhal chi ¢6 chudi methyl hoa ngudn goc
me, cac dinh tin hiéu & ngudong 1. Hinh anh bét thuong methyl héa cua cac
bénh nhan PWS do mit doan NST 15q11-q13, mUPD hay ID déu giéng nhau:
dinh tin hiéu cac dau do gin enzym Hhal & ngudng 1.

K§ thuit MS-MLPA phat hién dwugc nhitng trudng hop PWS do mat
doan NST 15q11-q13 va dét bién mét doan IC bé‘mg cach so sanh do cao cua
cac dinh tin hiéu cac san pham khuéch dai ving gen trén NST 15q11-q13 voi

dd cao cua mau kiém ching, phat hién sy thay doi cua so6 lugng cac ban sao:
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Bénh nhan mic PWS do mat doan NST 15q11-q13 khi dinh céc tin
hiéu cac dau do ving gen ndy ¢ ngudng 0,5. K§ thuit MS-MLPA phén biét
duoc cac trudng hop PWS do mét doan 15q11-q13 thudc typ 1 (BP1-PB3)
hay typ 2 (BP2-BP3), mat doan khong dién hinh.

Bénh nhan mic PWS do dot bién mat doan IC: dinh tin hiéu tai vi tri
dau do UB1 va UB1* 1a hai dau do danh dau ving IC ¢ ngudng 0,5, dinh tin
hiéu cac dau do con lai cia NST 15q11-q13 déu & ngudng 1.

Bénh nhan mic PWS do mUPD hay ID do dét bién diém IC: dinh tin
hiéu cac dau do ving gen trén NST 15q11-q13 ¢ ngudng 1.

Bing 2.3. Nhin dinh két qud so lwong bén sao va tinh trang methyl héa
trong ky thuat MS-MLPA

PWS do PWS do UPD* Méu
Tinh trang gen , 2
- mat doan va ID kiém ching
vung 15q11

M- MM PM
S lugng ban sao 1 2 2
Ty 1é sb lugng ban sao 1/2 1/1 1/1
Ty 1€ % methyl hoa 100% 100% 50%
Ty 1€ methyl héa sau

1/1 1/1 1/2

khi gan enzym Hhal

"M (maternal, nguon me), P (paternal, nguon bo)

Trong nhom UPD va ID, véi ky thudt MS-MLPA chi phén biét dwoc nhom
bénh nhan PWS do nguyén nhdn dot bién mdt doan viing trung tam dau dn di truyén
IC, khéng phan biét dwoc nhitng bénh nhdn do c6 2 alen cing nguon géc me

(mUPD) va nhém bénh nhéin do dét bién diém ving trung tam dau an di truyén.
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Hinh 2.2. Phén tich két qui MS-MLPA
Hinh a: hinh anh két qua MS-MLPA ciia nguoi binh thuong, thé
hién dinh tin hiéu cac gen vimg NST 15q11-q13. Hinh b: hinh dnh két qua
MS-MLPA ciia ngueoi binh thieong, thé hién tinh trang methyl héa tai cdc vi
tri cé gin enzym Hhal. Hinh c: mat doan NST 15q11-q13 c6 nguon bo, logi
mat doan typ 1 (BP1-BP3). Hinh d: bt thwong methyl héa .
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Nhin dinh két qua: hinh a va b 1a hinh anh két qua MS-MLPA cta ngudi
binh thuong. So sanh hinh a va ¢ dé danh gia mat doan ving gen 15q11-q13,
hinh a ctia nguoi binh thuong cac dinh tin hiéu cta toan b gen vung 15q11-
q13 déu ¢ ngudng 1, hinh ¢ 13 miu cua bénh nhan mat doan 15q11-q13, cac
dinh tin hi¢u cia vung gen nay ¢ ngudng 0,5. Cac miii tén mau tim chi cac vi
tri danh ddu BP1, BP2, BP3 dung dé phan loai bénh nhan mét doan gen typ 1
(BP1-BP3) va typ 2 (BP2-BP3). So sanh hinh b va d dé danh gi4 tinh trang
methyl hoa cua ving gen 15q11-q13 tai cac vi tri dau do gin enzym Hhal
(miii tén chi mau d6), sau khi lai chi c6 chudi methyl hda méi bi khuéch dai
va c6 tin hiéu. Hinh b ctia ngudi binh thuong tai cac vi tri ndy c6 chudi khong
methyl hoa ngudn gbc bd va chudi methyl hoa ngudn gbc me, cac dinh tin
hiéu & ngudng 0,5; hinh d 1a miu bénh nhén chi ¢6 chudi methyl hoa ngudn
gbc me, cac dinh tin hiéu & ngudng 1.

Nghién ctru nay di chuin héa va thuc hién ki thuat MS-MLPA trén 7
bénh nhan PWS do mat doan NST 15q11-q13 ngudn gdc bd (di chan doan
xac dinh bﬁng k¥ thuat FISH) v61 muc dich phan loai cac bénh nhan mét doan
typ 1 va mat doan typ 2, tir 46 dua ra nhin xét vé méi lién hé gitta dic diém
lam sang va bién d6i di truyén. Trén 7 bénh nhan da duoc chan doan mic
PWS do mUPD hoac ID béng ky thuat MS-PCR, thuc hién k¥ thuat MS-
MLPA v6i muc dich phat hién cac truong hop bénh nhan PWS do mét doan
IC, can tu van di truyén va chan doan trude sinh cho nhimg gia dinh nay do
c6 nguy co cao sinh con mic PWS & nhirng 1an sinh sau.

K¥ thuat MS-MLPA khong phan biét dugc nhoém bénh nhan PWS do
nhan 2 alen nguén géc me (mUPD) va nhom PWS do d6t bién diém ving
trung tdm ddu an di truyén. Trén hinh anh két qua MS-MLPA déu thé hién
tinh trang bat thuong methyl hoa va khéng mat doan NST 15q11-q13.
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Phan tich két qua MS-MLPA can thyc hién boi 3 ngudi doc 1ap: ngudi
thuc hién k¥ thuat va nhan dinh két qua, ngudi kiém tra lai két qua, ngudi phé
duyét két qua, néu can thiét chi dinh cac xét nghiém khac dé kiém chung.

2.4. Pao dirc trong nghién ciru

- C6 cam két, thoa thuan véi cha me hodc nguoi giam ho cua bénh nhan.

- bbi tuong nghién clru va cha me, ngudi giam hd cua bénh nhan dugc
thong bao rd vé muc dich nghién ciru.

- Béi tuong nghién ciru s& duoc giit kin bi mat khi cung cp thong tin.

- P6i twgng nghién ciru duge thong béo phan hdi khi ¢o cac két qua xét nghiém.

- Kham, tu van cho dbi tuong nghién ctru.

2.5. So d6 nghién ciru

[l e e e |
]

| woudkgéninsng |
!

| e |—

Khong mét doanNST 15q11.2 Mat doan NST 15q11.2

1 Bit thuomg methyl hoa
PWS

Mat doan
typ 1

Hinh 2.3. So’ dé nghién ciru
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Bénh nhan nghi ngd mac PWS duoc kham 1am sang, phan tich danh gia
cac triéu ching 1am sang theo tiéu chuin Holm, du diém chan doan 1am sang
mic PWS s& duoc dua vao nghién ctru. Cac bénh nhan dwgc chi dinh phan
tich NST d6 dé phat hién cac trudng hop co bat thuong NST, trong dé co
chuyén doan giita NST 15 va NST khac gdy mét doan NST 15q11-q13.

K¥ thuat FISH dugc chi dinh song song vdi xét nghiém NST dé xac
dinh céc trudng hop mat doan trén NST 15q11-q13.

Céc bénh nhén c6 két qua FISH khong c¢6 mit doan NST 15q11.2 dugc
chi dinh lam xét nghiém MS-PCR dé xac dinh bat thuong cua tinh trang
methyl hoa, chan doén xac dinh cac truong hgp PWS con lai: mUPD, khiém
khuyét dau 4n di truyén ID.

Ky thuat MS-MLPA chi dinh trén 7 bénh nhan thudéc nhém bénh
nhan PWS di duoc chan doan mat doan NST 15ql11-q13 bang k¥ thuat
FISH v6i muc dich phan loai mét doan typ 1 hay typ 2, c6 ¥ nghia trong
vigc tién lugng bénh.

K¥ thuat MS-MLPA chi dinh trén 7 bénh nhan thuéc nhém bénh nhan
dd duoc chan doan xac dinh PWS do bat thuong methyl héa thudc nhém
mUPD, ID bang ky thuat MS-PCR vé&i muc dich xac dinh cac truong hop
PWS do mét doan khong dién hinh kich thuéc nhé hodc mit doan trung tam
d4u 4n di truyén IC. Vi nhitng truong hop c6 mat doan IC can duogc tu van di
truyén va chan doan trudc sinh cho nhiing lan sinh sau do nhiing gia dinh nay

¢ nguy co sinh con mac PWS 1a 50% trong mot lan sinh.
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Chuong 3
KET QUA NGHIEN CU'U

3.1. Pic diém chung ciia nhém nghién ctru
Trong nghién ctru ndy, 101 bénh nhan duogc chan doan mac PWS. Cac
bénh nhan duoc thim kham 1am sang va lam cac xét nghiém di truyén té bao
va phan tir &é x4c dinh cac bién d6i di truyén trong PWS.
3.1.1. Phén bé theo gidi tinh
Bing 3.1. Phin bé theo gidi tinh

Gioi tinh n Ty 18 (%)
Nir 35 34,7
Nam 66 65,3
Tong 101 100

Nhan xét: ty I1¢ bénh nhan nam / nir 1a 1,88.

3.1.2. Tuéi bénh nhén liic chin dodn
Tudi chan doan trung binh: 30,18 + 0,39 thang, sdm nhat 7 ngdy tudi,
muon nhat 11 tudi.
Bing 3.2. Tuéi bénh nhin lic chin dodn

Gidi tinh

Nhém tudi chin doan Téong
N Nam

<2 tudi 21 (60%) 45 (68,2%) 66 (65,3%)

2 — 6 tudi 7 (20%) 16 (24,2%) 23 (22,8%)

6 — 12 tudi 7 (20%) 5 (7,6%) 12 (11,9%)

> 12 tudi 0 0 0

Tong 35 (100%) 66 (100%) 101 (100%)

Nhan xét: s6 bénh nhan duoc chan doan trude 2 tudi 1a 66 chiém ty 1€

cao nhét (65,3%), khong co bénh nhan nao bi chan doan mudn trén 12 tudi.
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Tudi bénh nhin (thing)
Biéu dé 3.1. Sé lwong bénh nhin chin dodn truée 2 tudi
Nhan xét: trong nhom 66 bénh nhan duoc chan doén trudce 2 tudi co 45
bénh nhan duogc chan doén trude 6 thang, c6 5 bénh nhan duogc chan doan

trong vong 1 thang sau sinh. Viéc chan doan som cé y nghia quan trong trong

can thiép diéu tri.

3.1.3. Tién sir san khoa

Bang 3.3. Cach thurc dé

Cach thirc dé n Ty 1€ (%)
Pé thudng 33 32,7
Pé mb 68 67,3
Téong 101 100

Nhan xét: s6 luong bénh nhan dé mé gap doi s6 lugng bénh nhan dé
thuong, nguyén nhan chu yéu do ngoéi nguge, hau qua cua viéc gidm cu

dong thai do gidm truong lyc co.
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Bing 3.4. Tuéi thai trung binh

Tudi thai n Ty 18 (%)
Non thang: <37 tuan 18 17,8
Pu thang: 37-42 tuan 83 82,2
Gia thang: >42 tuan 0 0
Tong 101 100

Nhan xét: ¢c6 17,6% bénh nhan dé non, tudi thai non nhat 1a 30 tuan,

tudi thai trung binh 38,78 + 2,6 tuan.

Bdang 3.5. Cdn ndng luc sinh

Tudi thai n Ty 18 (%)
<2500g: can ning thap 19 18,8
>2500g: binh thudng 82 81,2
Tong 101 100

Nhéan xét: ¢6 19 bénh nhan ¢ can ning thap luc sinh, cin ning thip
nhat 1600g, can ning cao nhit 3700g, cin ning trung binh 2778,20 +
426,52g.

3.1.4. Tuéi b6 me liic chin dodn

Tudi me thap nhat 20 tudi, cao nhét 38 tudi, trung binh 28,73 + 3,99.
Tudi bd thép nhét 21 tudi, cao nhét 54 tudi, trung binh 31,50 £ 5,18.
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3.2. Pic diém 1am sang

Bing 3.6. Bing tong hop cdc triéu chirng ning theo tiéu chuin Holm

Triéu chimg ning So lwong Ty 18 %
Bo mit bat thuong 98/101 97,0
Thiéu san CQSD ngoai 95/101 94,1
Giam truong luc co 93/101 92,1
HO tro an udng 93/101 92,1
Ham 4n udng 51/63 81,1
Cham PTTTVD 36/46 78,3
Thtra can béo phi 22/101 21,8

(PTTTVD: phat trién tdm than van dong; CQSD: co quan sinh duc)

Nhén xét: cac triéu chimg ning goi ¥ bénh nhan mic PWS dong thoi ciing
1a nguyén nhan vao vién cta bénh nhan gém: bd mit bt thuong, thiéu san sinh
duc, giam truong luc co, can hd trg dn udng trong giai doan tré nho, ham in
ubng trong giai doan tré 16n, cham PTTTVD.

Triéu chtng giam truong luc co: 93/101 bénh nhén, danh gia tai thoi diém
chan doan bénh va qua khai thac tién str.

Triéu chung hd tro an ubng: 93/101 bénh nhan, hd trg an udng do bénh
nhan bi giam truong luc co, cac tré khong tu bu duoc, can hd trg 3n sonde hodc
d6 thia. Triéu chimg danh gi tai thoi diém chan doan va qua khai théc tién sir,
can hd tro dn ubng chu yéu ¢ giai doan so sinh, giam dan theo tudi.

Triéu chimg ham an udng chi danh gi4 trén 63 bénh nhan bat dau co6 in
dam tai thoi diém chan doan. Triéu ching cham PTTTVD chi danh gi4 trén 46
bénh nhan.
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Bing 3.7. Mé td mot sé triéu chirng niang theo nhém tuoi

Nhém tudi B mit Thiéu san  Giam trwong Thira cAn, Toéng
bit thuwong CQSD ngoai luc co béo phi
<2tudi 66 (100%) 65 (98,5%) 66 (100%) 0 66

2-6tbi  23(100%) 20 (87%) 4(17,4%)  12(522%) 23

6-12tubdi  9(75%) 10 (83,3%) 183%)  10(833%) 12

Nhén xét: triéu chimg giam truong luc co va thira can béo phi thay ddi
theo tung giai doan.

Nhom bénh nhan < 2 tudi tit ca déu cd bd mait bat thuong dac trung
cho PWS, 100% c6 giam truong luc co, khong c¢6 bénh nhan nao thura can, ty
1¢ thiéu san co quan sinh duc ngoai 98,5%.

Nhom bénh nhan tir 2 - 6 tudi: ty 1€ bénh nhan c6 giam truong lyc co
thép 17,4%, ty 1€ bénh nhéan c6 thura can béo phi 52,2%. 100% bénh nhan
déu c6 bd mat bat thuong, 87% bénh nhan co thiéu san co quan sinh duc
ngoai.

Nhom bénh nhén tir 6 - 12 tudi: ty 1€ bénh nhan co6 thira can béo phi cao
83,3%, ty 1& bénh nhan con triéu chimg giam truong luc co thip 8,3%. 75%
bénh nhan c6 bo mat bat thuong, 83,3% bénh nhan c6 thiéu san co quan sinh

duc ngoai.
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Bing 3.8. Bing tong hop cdc triéu chirng nhe theo tiéu chuin Holm

Tri€u chimg nhe S6 lwong Ty 1€ %
Gi1dm ctr dong thai 101/101 100
Réi loan hanh vi 35/35 100
Ban tay, ban chan nho 93/101 92,1
Giam sic t6 da 89/101 88,1
Cham néi 28/35 80
Réi loan gidc ngl 66/101 65,3
Tam voc thap 25/101 24,8
Bit thuong mit 15/101 14,9

Nhan xét: khai thac tién sir san khoa thay triéu chirng giam cir dong thai
cO & tt ca céc bénh nhan. DAu hiéu ban tay, ban chan nho, gidm sic t6 da,
cham noi xuét hién vai tan sudt cao. Triéu chtirng cham noi va r6i loan hanh vi
chi dugc danh gia trén 35 bénh nhan 16n hon 2 tudi qua hai ddu hiéu chi quan
theo khai thac tir b me hodc nguoi giam ho cua bénh nhan 1a cac dac tinh
uong budng, kho nghe 161 cua tré.

Bing 3.9. Ty 1é mét s tri¢u chirng nhe theo nhém tuéi

Nhém tuéi Roiloan gide Tam voc thap Bat thuwong Tong
ngu mit
<2 tudi 59 (89,4%) 7 (10,6%) 9 (13,6%) 66
2 — 6 tudi 6 (26,1%) 8 (34,7%) 4 (17,4%) 23
6 — 12 tudi 1 (8,3%) 10 (83,3%) 2 (16,6%) 12

Nhan xét: triéu ching rdi loan gidc nga, tim voc thap thay doi theo
tung giai doan.

Nhom bénh nhén < 2 tudi: ty 1¢ bénh nhan réi loan gidc ngi chiém ty
1& cao 89,4%, 10,6% bénh nhan c6 tim véc thap hon so véi tudi.

Nhom bénh nhan tir 2 - 6 tudi: ty 16 bénh nhan rdi loan gidc ngn gidm
Xuéng con 21%; ty 1€ bénh nhan co tam voc thép tang so v&i nhom tré < 2 tuéi,
chiém 34,7%.

Nhom bénh nhan tir 6 - 12 tudi: ty 18 bénh nhan c6 rdi loan gidc ngi

giam thip 8,3%, ty 1¢ bénh nhan co tim voc thap ting cao 83,3%.
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3.2.1. Mt sé ddic diém lam sang giai doan so sinh

Céc tri€u chung & giai doan so sinh hau hét 1a cac triéu chirng nang,
yéu cau can phai can thiép diéu tri tai co s¢ y té. Trong nghién ctru nay, tai
giai doan so sinh 93/101 (92,1%) bénh nhan giam truong lyc co va can hd tro
an udng; 98/101 (97%) bénh nhan c6 bdé mat dic trung PWS; 95/101 (94,1%)
bénh nhan c6 thiéu san co quan sinh duc ngoai.

Ty 1& bénh nhan viém duong hdé hap can nhap vién sau sinh: 62/101
(61,4%), trong d6 c6 8 bénh nhan phai vao khoa diéu tri tich cyc, cac bénh
nhan nay déu can ho hap hd tro, dat ong noi khi quan hodc thd ap luc duong
lién tuc.

Di tat bAm sinh kém theo: 1 bénh nhan c6 kém theo cac dic diém lam
sang cta hoi chung Pierre Robin: thiéu san xwong ham dudi, cim tut ra sau,
phai phiu thuat ngay trong thang dau, 1 bénh nhan co st moi, khe hd ham
khong hoan toan, 1 bénh nhan c6 ban chan khoco.

3.2.2. Chi 56 khoi co thé BMI (Body Mass Index)
Bing 3.10. Chi sé khéi co thé lic chin dodn (n=101)

BMI n Ty 18 (%)
Thép can 60 58,8
Binh thuong 19 18,6
Thtra can 10 9,8
Béo phi 12 11,8
Tong 101 100

Nhan xét: tai thoi diém chan doan, sd lugng bénh nhan thuoc nhém

thiéu can chiém ty 1€ cao 58,8%; c6 11,8% s6 bénh nhan bi béo phi.
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Bing 3.11. Phén logi triéu chirng thiva cin béo phi theo nhom tudi

tai thoi diém chén dodn (n=101)

Béo phi, thira cAin > 3 tuoi <3tudi  OR (95% CI) P
C6 21(63,6%) 1(1,5%) 117,25

< 0,001
Khong 12 (36,4%) 67 (98,5%) (14,39 - 955,63)
Téng 33 (100%) 68 (100%)

Nhan xét: tai thoi diém chan doan ty 1 béo phi ctia nhom bénh nhan > 3
tudi 1a 63,6% trong khi & nhoém bénh nhan < 3 tudi ty 1€ nay 1a 1,5%, OR =
117,25 (95% CI: 14.39 - 955.63). Sy khac biét c¢6 y nghia thong ké (p < 0,001).

3.2.3. Chém phat trién tém than vin déng (chim PTTTVD)
Tudi biét di trung binh cua cac bénh nhan 23,31 + 13,27 thang.
banh gia phat trién tAm than van dong cua bénh nhan theo tudi: nhoém
dudi 6 tudi str dung chi sé6 DQ, nhom trén 6 tudi st dung chi s6 1Q.
Bing 3.12. Phén logi mirc dp phdt trién tim than vin dgng theo chi s6 DO

ciia nhom bénh nhan dwoi 6 tuoi (n=34)

Phan loai PTTTVD Chi s6 DQ S6 lwong Ty 18 %
Ning DQ < 50% 6 17,6
Trung binh 50% <DQ <£66,7% 11 32,4
Nhe 66,7% < DQ < 75% 9 26,5
Khong chdm PTTTVD DQ >75% 8 23,5
Téng 34 100

Nhan xét: trong 89 bénh nhan dudi 6 tudi c6 34 bénh nhan dugc danh
gia mirc do phat trién tAm than van dong, cac bénh nhan chu yéu thuoc nhém

cham PTTTVD muc d trung binh va nhe chiém 58,9% (32,4% va 26,5%).
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Bing 3.13. Phén logi mirc dj phdt trién tam than vin dong theo chi so 10

ctia nhém bénh nhén trén 6 tuéi (n =12)

Phén loai

PTTTVD Chi s6 IQ S6 lwong Ty 18 %
Nang Q<35 0 0
Trung binh 35<IQ <50 4 33,3
Nhe 50 <IQ <70 6 50
Khoéng cham PTTTVD 1Q>70 2 16,7
Tong 12 100

Nhan xét: 12 bénh nhan trén 6 tudi dugc danh gia mic do phat trién
tam than van dong bang chi s6 IQ, két qua cac bénh nhan chu yéu thudc nhém
cham phat trién tim than van dong muc dd trung binh va nhe chiém 83,3%

(33,3% va 50%).

Bing 3.14. So sdnh trung binh ciia chi sé 1Q, DO theo gidi tinh (n = 46)

p (t — test)
Tong s6 bénh Nam Nir khac nhau
nhan (n=46) (n=32) (n=14) gitra nhom
gidi tinh
IQ trung binh 53 +10,81 51,43+ 10,29 53,85+ 11,39 0,646
Khoang 1Q 40-75 40-70 40-75
DQ trung binh 64,16 + 10,14 65,26 £ 12,19 63,61 +9,07 0,565
Khoang DQ 40-80 40-80 40-77

Nhan xét: khong cé sy khac bigt vé mirc do phat trién tAm than van

dong theo gidi tinh.
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3.2.4. Thiéu sin co quan sinh duc ngoai
3.2.4.1. An tinh hoan & bénh nhéan nam
Bing 3.15. Ty I¢ dn tinh hoan

Bién s0 n Ty 18 (%)
An tinh hoan 1 bén 11 16,7
An tinh hoan 2 bén 51 77,3
Khong 4n tinh hoan 4 6,1
Tong 66 100

Nhan xét: trong 66 bénh nhan nam chi c6 4 bénh nhan khong bi an tinh
hoan, ty 1€ tré nam bi an tinh hoan 2 bén cao chiém 77,3%. 1 bénh nhan nam
c6 biéu hién day thi sém lac 10 tudi.
3.2.4.2. Thiéu san co quan sinh duc ngodi & bénh nhdn nir

Trong 35 bénh nhan nit, c6 29/35 (82,9%) bénh nhan thiéu san am vat,
moi 16n, mdi bé. C6 3 bénh nhan hién tai trén 13 tudi chua c6 kinh nguyeét.

3.2.5. Cdc diic diém lim sang khdc
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Cic trigu chimg 1am sang khic
Biéu dé 3.2. Cdc diic diém lim sang khdc
Triéu chimg co giat khong xép vao nhom tridu ching ning theo tiéu
chuin cta Holm, nhung 1a mét triéu ching can can thiép diéu tri noi tr tai
bénh vién, ty 18 phat hién 60/101 bénh nhan (59,4%). Dau hiéu dang di bat
thuong chi danh gia trén 66 bénh nhan da biét di.
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3.2.6. Ty I¢ tur vong
Bdng 3.16. Bénh nhdn tir vong

Bénh nhian Tuoi chan doan Tudi tir vong Nguyén nhan
(STT) (thang) (thang) tir vong
1 41 58 VPQP
2 2 10 VPQP
3 4 6 VPQP
4 4 5 VPQP
5 30 48 VPQP
6 4 10 VPQP
7 36 84 VPQP, suy tim/Béo phi
8 60 72 VPQP/Béo phi
9 81 156 Suy da tang/Béo phi
10 11 13 Ti€u chay kéo dai

Nhan xét: trong 9 nam tir 2009 dén 2018, c¢6 10 bénh nhén trong nghién
ctru bi tir vong chiém ty 1& 9,9%. 8/10 bénh nhan tir vong do nguyén nhéan chi
yéu do viém duong ho hap kéo dai trong d6 4 bénh nhan tir vong trong nim
dau tién sau dé. 3 bénh nhén trén 6 tudi déu co tinh trang béo phi, trong d6 1
bénh nhan tr vong trong bénh canh suy da tang, dai thdo duong, béo phi véi
chi s6 BMI 35,5. 1 bénh nhan viém phé quan phoi két hop tiéu chay kéo dai
do nhim khuéan bénh vién. V& phan loai nguyén nhén di truyén c6 9 bénh

nhan do mat doan NST 15q11-q13, 1 bénh nhan do mUPD hoac ID.
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3.3. Cac bién ddi di truyén

= NST db bang G | Chuyén doan NST
Pa hinh NST (n=7) «——— (=101) /| (=)
2
Khéng phat hién
bat thuong NST (n=90)
g
> FISH (n=101)
| L
4 ¥
MS-PCR . Khoéng mit doan Meit doan
(mUPD, ID) (n=16) | NST15ql11.2 (n=16) NST15q11.2 (n=85)
I 1)
MS-MLPA (n=7) MS-MLPA (n=7)
| \ 1 L
| | S— F —
v B’ ) }
Mit doan khéng Khéng mat doan IC Mit doan typ 1 Mit doan typ 2
dién hinh (n=1) | (n=6) (n=4) (n=3)

Hinh 3.1.Tém tit qud trinh thuwe hién va két qua cdc KT xét nghiém di truyén

Nhén xét: phan tich NST dd voi k¥ thuat bang G phat hién duoc 4/101
truong hop c6 bat thuong NST dang chuyén doan gitta NST 15 va NST khac.
Ky thuat FISH phét hién 85/101 truong hop co6 mat doan NST 15q11.2. K¥
thuat MS-PCR phat hién 16 trudng hop co bat thuong methyl hoa. K§ thuat
MS-MLPA thyc hién trén 7 bénh nhan d3 xac dinh mat doan NST 15ql11.2
bang k¥ thuat FISH, phat hién 4 trudng hop mét doan typ 1, 3 truong hop mét
doan typ 2. Thuc hi¢n k¥ thuat MS-MLPA trén 7 bénh nhan da xac dinh bét
thuong methyl hoa bang ki thuat MS-PCR, phat hién 1 trudng hop c6 mit
doan dang khong dién hinh, khong phat hién trudng hop ndo ¢6 mit doan IC.
3.3.1. Két qud phdn tich nhiém sdc thé do

Tat ca 101 bénh nhan duoc chi dinh lam xét nghiém NST do. Bénh
pham 14 mau tinh mach ngoai vi duoc chdng dong bing heparin, nudi cay té
bao theo quy trinh nudi cdy té bao, phan tich NST véi k¥ thuat nhudém bang G
gitip phat hién cac bat thuong NST trong d6 c6 chuyén doan gitta NST 15 va
NST khac gay mat doan NST 15q11-q13, 1a mét trong cac nhém nguyén nhan
c6 nguy co sinh con mic PWS ¢ nhiing 1an sinh sau néu chuyén doan NST
duoc di truyén tir bd.
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Bing 3.17. Két qud phan tich nhiém sdic thé do (n=101)

Két qua NST d6 S6 lwong Ty 18 %
Chuyén doan 4 3,96
Pa hinh NST 7 6,93
Khong bat thuong NST 90 89,11
Téng 101 100

Nhan xét: phan tich NST dd véi ky thuat bang G phat hién 4 bénh nhan
mang chuyén doan gitra NST s 15 va 1 NST khac, chiém ty 1& 3,96%.

8 bénh nhan ¢ da hinh NST, bao gdbm: 1gh+ (hai bénh nhan), 9gh+, 16gh-+,
inv(9)(pl2ql3), 14pstk+, 15pstk+, 22pstk+. Trong d6 c6 1 bénh nhadn mang
chuyén doan t(15;22), c6 da hinh NST s6 1 kém theo.

4 bénh nhan mang chuyén doan gitta NST sd 15 duoc chi dinh 1am
nhiém sic thé dd cua bd me, két qua nhu sau:

Bing 3.18. Két qud phén tich NST dé ciia 4 bénh nhin mang chuyén dogn
NST 15 va NST db ciia bo me bénh nhin

‘ Karyotyp
Ma so Karyotyp
Karyotyp bénh nhan ) me bénh
bénh nhin bo bénh nhan
nhén
45PWS | 45,XY,der(10)t(10;15)(q26;q12),-15 46,XY 46,XX

126PWS | 45,XY,der(22)t(15:22)(q12;p13),1gh+,-15 | 46,XY,1gh+ | 46,XX,1gh+

46,XY,t(15;20)
117PWS | 46,XX,der(20)t(15;20)(q12;q12)pat (q12:12) 46,XX
qlsq

146PWS | 45,X,der(X)t(X;15)(q28;q12),-15 46, XY 46,XX

Nhén xét: trong 4 bénh nhan chan doan 1am sang PWS nghi ngd do mat
doan NST 15q11-q13 véi hinh anh chuyén doan gitra NST 15 véi mot NST
khac, c6 1 bénh nhan mi s6 117PWS nhan bat thuong NST tir bd, gia dinh

bénh nhan nay c6 nguy co sinh con mac PWS ¢ lan sinh sau do vady can duoc
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tu van di truyén va chi dinh 1am chan doan trudc sinh. 3 bénh nhan mang céc
chuyén doan NST khong c6 ngudn gdc tir bd me, thudc dang dot bién méi.

Trong bdn bénh nhan nay, déu c6 mang day du cac dic diém 1am sang
dién hinh cua bénh nhan mic PWS. Tuy nhién mdi bénh nhan c6 cac dic
diém 1am sang khac biét, cu thé nhu sau:

Truwong hgp 1: bénh nhan ma s6 45PWS 1a con dau, bd 30 tudi, me 20
tudi, khéng co quan hé huyét thong. Me md dé do thai 40 tudn khong co
chuyén da, can ning lac dé 2300g. Sau sinh tré c6 biéu hién giam truong luc
co, khong bu me duoc, hd trg an bang dt thia.

Tudi chan doan: 12 thang tudi.

Dic diém 14m sang luc chan doan: bd mét bt thudng dién hinh PWS, da toc
nhat mau, ban tay ban chin nho, giam treong luc co, thiéu san co quan sinh duc.

Bénh nhan bat dau diéu tri GH luc 48 thang tudi, diéu tri duoc 15 thang
thi dung. Hién tai bénh nhan 7 tudi, can nang 44 kg, chiéu cao 110cm, BMI
36,36. Cham phat trién tAm than mirc d6 trung binh, chi s IQ 40, chua néi duoc
cau dai, chua di hoc. Bénh nhén biét di lic 36 thang, dang di binh thuong.

Con thir 2 cua gia dinh (em cua bénh nhan), 2 thang tudi, khoe manh.

Truong hop 2: bénh nhan ma sé 126PWS: 1a con thir 3 trong gia dinh, bd
36 tudi, me 33 tudi. B& me khong c6 quan hé huyét thong. Me md dé do thai 41
tuan khong c6 dau hiéu chuyén da, c6 d4u hiéu suy thai, can ning lac dé 3200g.
Tré dé ra khong bt me duoc, hd tro an sonde, giam truong luc co toan than.

Tudi chan doan: giai doan so sinh.

Dic diém 1am sang lac chan doan: bd mat bét thuong dién hinh ctia PWS,
da toc nhat mau, an tinh hoan 2 bén, thiéu san duong vat, giam truong luc co toan
than. Bénh nhan dugc diéu tri GH Iuc 10 thang tudi, hién bénh nhan 13 théng can
ning 8 kg, chiéu cao 70 cm, khong c6 cham phat trién tam than, chi s6 DQ 77%.

Hai con dau sinh niam 2007, 2009 déu khoe manh.
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Truong hop 3: bénh nhan ma sb 117PWS: con tht 2, bd 31 tudi, me
30 tudi, bé me khong c6 quan hé huyét thong. Tré dé thuong, can ning luc dé
3200g, chiéu dai 49cm, giam truong luc co toan than, khong bu me duoc,
phai hd tro dn qua sonde.

Tudi chan doan: so sinh.

Pic diém 1am sang luc chan doan: bd mat bat thuong dic trung cho
PWS, giam truong luc co toan than, nhidm trang duong hd hip ning tai phat
nhiéu lan, co giat. Cham phat trién tim than van dong.

Con d4u 4 tudi, khée manh.

Truwong hop 4: bénh nhan ma s6 146PWS: con dau, bd 28 tudi, me 27
tudi, khong co quan hé huyét thong, tré d¢ mé do thai hon 40 tuan khong co
chuyén da, c6 dau hiéu suy thai, can ning luc dé 2300g.

Tudi chan doan: so sinh

Dic diém lam sang lac chan doan: bo mit bat thuong dac trung cho PWS,
thiéu san xuong ham dudi, cam tut ra sau. Da toc nhat mau. Giam truong luc co
toan than, khong bt me dugc, ho tro cho an qua sonde. Siéu 4m tim c6 thong lién
that dudng kinh nho. Bénh nhan da dugc phiu thuat chinh hinh xuwong ham dudi.
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Hinh 3.2. NST do bénh nhin Hinh 3.3. NST do bénh nhin ma sé
md so 45PWS 126PWS
45,XY,der(10)t(10;15)(q26;q12) 45,XY,der(22)t(15;22)(q12;p13)
(10pter—10q26::15q12—15qter)-15 (15qter—15q12::22p13—22qter),1gh+,-15
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Hinh 3.6. NST do bénh nhin ma sé 146PWS
45,X,der(X)t(X;15)(q28;q12)(15qter—15q12::Xq28— Xpter),-15

Nhan xét: bénh nhan 117PWS hinh 3.4 ngoai mit doan NST 15pter-
q12 con co bat thuong ciu tric NST 20 dang trisomy mot phan nhanh ngin
NST 20 (20pter—20q12).
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3.3.2. Két qua xét nghigm lai tai ché huynh quang (FISH)
Ap dung k¥ thuat FISH trong chin doan PWS st dung b kit v6i cac
dau do: SNRPN, ho gen snoRNA, UBE3a; PML va vung tam, chi tiét nhu sau:
-Pau do danh dau vao cac gen SNRPN, ho gen snoRNA va gen UBE3A
tai vi tri 15q11.2 kich thudc 125kb, tin hi€u lai mau dé (red - R).
- Pau do PML tai vi tri NST 15924, tin hi€u lai mau xanh (green - G).
- Pau do ving tim (centromere), tin hiéu lai mau aqua (aqua - A).

Thuc hién k¥ thuat FISH trén tat ca 101 bénh nhan, phat hién 85 bénh
nhan c6 mat doan NST 15q11.2 trong d6 c6 4 bénh nhan mang chuyén doan
NST 15 vo1 NST khéc, 16 bénh nhan khong phat hién mat doan NST
15q11.2.

Bing 3.19. Két qua phan tich ky thugt FISH

Két qua KT FISH S6 lwong (n = 101) Ty 18 %
1R2G2A 81 80,20
1R2G1A 4 3,96
2R2G2A 16 15,84

Téng 101 100

1R2G2A (1 tin hiéu do, 2 tin hiéu xanh la cdy, 2 tin hiéu aqua)
IR2G1A (I tin hiéu do, 2 tin hiéu xanh ld cay, 1 tin hiéu aqua)
2R2G2A (2 tin hiéu do, 2 tin hi¢u xanh la cdy, 2 tin hiéu aqua)
Nhan xét: ty 1& bénh nhan mic PWS do mat doan NST 15ql1-q13
chiém ty 1é cao 84,16%. Hinh anh minh hoa cua két qua phan tich k¥ thuat
FISH ctia cac bénh nhan c6 mat doan va khong méat doan NST 15q11.2.
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Hinh 3.7. Bénh nhin ma sé 103PWS  Hinh 3.8. Bénh nhin ma sé 23PWS
Két qud mit doan NST 15¢11.2 Két qud khéng mat dogn NST 15q11.2
Nhan xét:

a) Bénh nhan mi s6 103PWS hinh 3.7, trén két qua phan tich FISH 1a
1R2G2A: 1 tin hiéu mau dé (1R) vung 15q11.2, 2 tin hiéu mau xanh 1a cdy
(2G) ving 15q24, 2 tin hiéu mau aqua (2A) vung tdm: bénh nhan duoc két
luan mic PWS do mit doan NST 15q11-q13. C6 81/101 bénh nhan c6 mang
hinh 4nh két qua FISH giéng bénh nhan ma sb 103PWS.

b) Bénh nhan mi s6 23PWS hinh 3.8, trén két qua phan tich FISH la
2R2G2A: 2 tin hiéu d6 (2R) ving 15q11.2, 2 tin hiéu mau xanh 14 cay (2G)
ving 15q24, 2 tin hiéu aqua (2A) ving tdm, bénh nhan duoc két luan khong
mat doan 15q11.2. C6 16/101 bénh nhan mang hinh anh két qua FISH gidng
bénh nhan ma s6 23PWS.

Thuc hién ky thuat FISH trén cac bénh nhan mang chuyén doan NST
gitta NST s6 15 va 1 NST khéc, két qua nhu sau:
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b)

Hinh 3.9. Bénh nhéin ma sé 126PWS Hinh 3.10. Bénh nhin ma sé
mang 1(15;22) cé hinh ianh mit dogn 146PWS mang t(X;15) co hinh anh

NST 15¢11.2 va viing tim mdt doagn NST 15q11.2 va viing tim
Nhan xét:

a) Bénh nhan mi s6 126PWS hinh 3.9 mang NST 22 chuyén doan
der(22)t(15;22)(q12;p13), két qua phan tich FISH 1a 1R2G1A. Trén NST
15 binh thudng c6 hinh anh 1R1G1A, mang day du 3 tin hiéu do, xanh 14
cay; trén NST 22 chuyén doan der(22)t(15;22)(q12;p13) chi ¢6 1 tin hiéu
xanh 14 cay (1G) thé hién phan cudi nhanh dai NST 15 chuyén sang phan
dau nhanh ngan NST 22, két qua mat doan NST 15q11.2 va ving tam.

b) Bénh nhan mi sé 146PWS hinh 3.10 mang NST X chuyén doan
der(X)t(X;15)(q28:q12), két qua phan tich FISH 1a 1R2G1A. Trén NST 15
binh thudng c6 hinh anh 1R1G1A, mang day du 3 tin hiéu do, xanh 14 cay,
aqua; trén NST X chuyén doan der(X)t(X;15)(q28;q12) chi c6 1 tin hi¢u
xanh 14 cay (1G) thé hién phan cubi nhanh dai NST 15 chuyén sang phan
cudi nhanh dai NST X, két qua mat doan NST 15q11.2 va ving tAm.

Trong nghién ciru cta chung toi, ca 4 bénh nhan mang chuyén doan
giita NST 15 va NST khac déu c6 hinh anh két qua FISH 1R2G1A gidng

hai bénh nhan trén.
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Thuc hién k¥ thuat FISH cho hai b con bénh nhan ma s6 117PWS la
bénh nhan c6 mang chuyén doan NST t(15;20) ¢6 ngudn gdc tir bd, hinh anh

nhu sau:

\‘H“‘tﬁm
15q11.2

a)
Hinh 3.11. Két qui FISH ciia bénh nhéin mé sé 117PWS va bé bénh nhin
Nhan xé&t:

a), b) Hinh anh FISH va NST d6t bién twong tng cta bénh nhan ma
s6 117PWS: mang NST 20 chuyén doan der(20)t(15;20)(q12:q12), két
qua phan tich FISH 1a 1R2G1A. Trén NST 15 binh thudng mang day du 3
tin hiéu do, xanh 14 cdy, aqua 1R1GIA; trén NST 20 chuyén doan
der(20)t(15;20)(q12;q12) nhan tir bd chi c6 1 tin hiéu xanh 14 cay (1G), thé
hién phan cubi nhanh dai NST 15 chuyén sang phan cudi nhanh dai NST 20
tai vi tri 20q12 da mat doan NST 15q11.2 va vung tam.

¢), d), e) Hinh anh FISH va NST dét bién tuong ing cua bd bénh nhan
mi s6 117PWS: két qua phan tich FISH 1a 2R2G2A. Trén NST 15 binh
thuong c6 diy du 3 tin hiéu do, xanh 14 cdy va aqua IRIGIA; trén
NSTder(15)t(15;20)(q12;q12) mang 1 tin hi€u mau dé vung 15q11.2 va 1 tin
hiéu mau aqua cia vung tdm (1R1A); trén NSTder(20)t(15;20)(q12;q12)
mang 1 tin hi¢u mau xanh 14 cay vung 15q24 (1G).

Nhu vay bang ky thuat FISH di xac dinh duoc 4 bénh nhan mang
chuyén doan NST 15 v6i NST khac ¢6 mat doan NST15q11-q13, chan doan
x4c dinh bénh nhan mic PWS,
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3.3.3. Két qud phan tich tinh trang Methyl héa véi kj thudt chuéi dic hiéu
methyl hoa (Methylation Specific Polymerase Chain Reaction- MS-PCR)

16 bénh nhan co két qua xét nghiém FISH khong mat doan NST
15q11.2, dugc chi dinh 1am k¥ thuat MS-PCR dé xac dinh tinh trang methyl
hoa, déu c6 két qua bt thuong methyl hoa, két luan bénh nhan mic PWS.

B& (340bp)

Me (224bp)

Me (116bp)

Mr NC PWS AS #1 #2 #3 # #S

Hinh 3.12. Hinh dnh dién di san pham ciia kj thudt MS-PCR

Mr: marker 100bp.

NC: hinh anh dién di san pham MS-PCR ciia ngudi binh thuong, mang
san pham PCR cua alen methyl hoa c6 ngudn gbc me (224bp, 116bp) va alen
khong methyl hoa c6 ngudn gbe bd 340bp.

PWS: miu ching bénh nhan PWS chi mang san pham PCR cua alen
methyl hoa c6 ngudn gdc me, kich thude 224bp va 116bp.

AS: mau ching bénh nhan Angelman chi mang san pham PCR cua alen
khong methyl hoa c6 ngudn gbe b, kich thude 340bp.

I, 2, 5: cac bénh nhan c6 hinh anh dién di giéng mau chimg duong
(PWS), dugc chan doan la bénh nhan PWS.

3, 4: hinh anh dién di cia nguoi binh thuong.
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Trong nghién ciru, 16 bénh nhan khong phat hién mat doan NST 15q11.2
bang ky thuat FISH déu c6 hinh anh san pham dién di giong hinh anh ciia cac
bénh nhan 1, 2, 5. Cac bénh nhan nay dugc chan doan xac dinh méic PWS.

Véi k§ thuat MS-PCR, bénh nhan PWS do mét doan NST 15q11-q13, do
hai NST 15 cung ngudn gdc tir me (mUPD) hay do khiém khuyét di truyén
(ID) déu cho két qua hinh anh dién di san pham PCR nhu nhau: chi xut hién
bing san pham methyl hoa, do vdy khong phan biét duoc cdc nhom bénh nhan
nay véi nhau.

3.3.4. Két qua phan tich ky thudt khuéch dai da ddu do dic hi¢u methyl héa
(Methylation - Specific Multiplex Ligation - Dependent Probe Amplification
- MS-MLPA)

Ky thuat MS-MLPA st dung bo dau do MEO28-C1 1a k¥ thuat moi
dugc trién khai tai Bénh vién nhi trung wong, hién nay k¥ thuat nay duoc xem
1a k¥ thuat wu viét nhat trong chan doan PWS. K§ thuat MS-MLPA chan doan
xac dinh dugc hon 99% cac truong hop bénh nhan mic PWS do mét doan
NST 15q11-q13, do hai NST 15 cung ngudén me mUPD, do khiém khuyét dau
an di truyén.

K¥ thuat MS-MLPA xac dinh dugc nhom bénh nhan mat doan NST
15q11-q13 typ 1, mat doan NST 15q11-q13 typ 2, mat doan NST 15q11-q13
khong dién hinh kich thuéc rat nho; xac dinh dwge nhém bénh nhan khiém
khuyét dau 4n di truyén do dot bién mat doan trung tam dau an di truyén IC.

Trong nhém bénh nhan PWS do mUPD va khiém khuyét dau an di
truyén do cac dot bién diém vung trung tdm dau an di truyén IC, két qua MS-
MLPA cho hinh anh giéng nhau thé hién: khong mit doan NST 15q11-q13 va
c6 bat thuong methyl hoa vang NST 15q11-q13, do vay khong phén biét duoc

hai nhom bénh nhan nay véi nhau.
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K¥ thuat phan tich NST bang G va k¥ thuat FISH xac dinh dugc nhiing
truong hop bénh nhan PWS do mang chuyén doan NST15 va NST khac gay
mat doan NST 15q11-q13 c6 ngudn gbc gia dinh. K¥ thuat MS-MLPA phat
hién nhitng truong hop bénh nhan PWS do dot bién mat doan IC. Thuc hién
thanh cong cac k§ thuat nay, chung toi hoan thién phuong phap chan doan
cho nhoém bénh nhan PWS do di truyén, c¢6 nguy co sinh con mic PWS ¢
nhirng 1an sinh sau. Diéu ndy c6 ¥ nghia quan trong trong tu vén di truyén va
chan doan trude sinh, kiém soat van dé sinh con mic PWS trong nhimng lan
sinh sau cia céc gia dinh nay.

K¥ thuat MS-MLPA mé1 dugce trién khai tai Bénh vién Nhi Trung
wong, gia thanh xét nghiém cao va chua dugc bao hiém y té chi tra. Trong
nghién ctru nay, 14 bénh nhan tu nguyén thuc hién ky thuat MS-MLPA cu thé
nhu sau:

7/85 bénh nhan di dugc chan doan PWS do mit doan NST 15q11.2
bang ky thuat FISH. Trong 7 bénh nhan nay c6 3 bénh nhan mang chuyén
doan NST 15 v&i NST khac da duoc xac dinh bang k¥ thuat phan tich NST
bing G, muyc dich phan loai mat doan typl, typ2 tir d6 c6 tién luong trén 1am
sang.

7/16 bénh nhan d3 duoc chan doan PWS bé‘mg k¥ thuat MS-PCR, muc
dich xac dinh cac truong hop mang dot bién mat doan IC, c6 nguy co sinh con
méc PWS & nhiing lan sinh sau.
3.3.4.1. Két qud xdc dinh mat doan NST 15q11-q13 bang kj thudt MS-MLPA

Pdi véi 7 bénh nhan d3 dugce chan doan mét doan NST 15q11.2 bé‘mg
k¥ thuat FISH dugc chi dinh tiép k¥ thuat MS-MLPA v61 myc dich xac dinh
loai mat doan NST 15q11-ql13 typ 1 hay typ 2 d¢ tién luong bénh trén 1am

sang.
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NST 15q11-q13 typ 1
Nhén xét: Hinh a, b 1a hinh anh MS-MLPA cua ngudi binh thuong.
Hinh c, d 1a hinh anh MS-MLPA cua bénh nhan.
a) Dinh tin hi¢u cac gen vung NST 15q11-q13 ¢ ngudng 1; b) Tai cac

vi tri dau do gén enzym Hhal (miii tén mau do), dinh tin hi¢u ¢ ngudng 0,5,
thé hién hinh anh methyl héa cia NST 15 ngudn goc me.

¢) Hinh anh mét doan NST 15q11-q13 typ 1 (BP1-BP3), dinh cac tin
hiéu ¢ ngudng 0,5; d) Hinh anh bat thuong methyl hoa, tai cac vi tri miii tén
mau dd dinh céac tin hiéu ¢ ngudng 1.

Trong 7 bénh nhan bi mat doan NST 15q11.2 c6 4 bénh nhan c6 hinh
anh MS-MLPA gi6ng ciia bénh nhan 86PWS trong d6 c¢6 3 bénh nhan mang
chuyén doan gitta NST 15 va NST khac, cdc bénh nhan nay dugc két ludn mat
doan NST 15q11-q13 typ 1.
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Hinh 3.14. Két qua MS-MLPA bénh nhéin ma sé 141PWS mit doan
NST 15q11-q13 typ 2
Nhan xét: Hinh a, b 14 hinh anh MS-MLPA ctia nguoi binh thuong.
Hinh ¢, d 13 hinh anh MS-MLPA cua bénh nhan.
a) Dinh tin hi¢u cac gen vung NST 15q11-q13 & ngudng 1; b) Tai cac
vi tri dau do gan enzym Hhal (miii tén mau do), dinh tin hiéu & ngudng 0,5

thé hién hinh anh methyl héa cia NST 15 ngudn goc me.
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¢) Hinh anh mat doan NST 15q11-q13 typ 2 (BP2-BP3), dinh céc tin
hiéu ¢ nguong 0,5; d) Hinh anh bat thuong methyl hoa, tai cac vi tri miii tén
mau do dinh céc tin hi¢u & ngudng 1.

Trong 7 bénh nhan duoc chan doan mat doan NST 15q11.2 bang k¥
thuat FISH, c¢6 3 bénh nhan c¢6 hinh anh MS-MLPA giéng bénh nhan mi sd
141PWS, cac bénh nhan dugc két luan mat doan NST 15q11-q13 typ 2.
3.3.4.2. Két quad xdc dinh bat thuong qud trinh methyl héa bang ky thudt
MS-MLPA

Trong 16 bénh nhan duong tinh vé1 ky thudt MS-PCR ching t61 thyc
hién ky thuat MS-MLPA cho 7 bénh nhan, muc dich dé xac dinh nhirng
truong hop bénh nhan PWS do méit doan IC can tu van di truyén va chan doan
truée sinh cho nhitng 14n sinh sau. Trong 7 bénh nhan nay phat hién 1 bénh
nhan PWS do mét doan NST15ql1-q13 khong dién hinh va 6 bénh nhan
thuéc nhom mUPD hodc ID do dot bién diém, khong phat hién bénh nhan nao
c6 mat doan IC.

Bénh nhan ma s6 133PWS c6 két qua xét nghiém FISH két luan khong
mat doan NST 15q11.2, két qua xét nghiém MS-PCR c6 bat thuong methyl
hoéa. Ap dung k¥ thuat MS-MLPA cho bénh nhan nay, két qua c¢6 hinh anh
ctia mat doan NST 15q11.2 khong dién hinh, thé hién & hinh 3.15.
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Hinh 3.15. Két qua MS-MLPA bénh nhan ma so 133PWS mang mit doan
NST 15q11-q13 khéng dién hinh
Nhén xét: Hinh a, b 1a hinh anh MS-MLPA cua ngudi binh thuong.
Hinh ¢, d 13 hinh anh MS-MLPA cua bénh nhan.
a) Dinh tin hiéu cac gen vung NST 15q11-q13 & ngudng 1; b) Tai cac
vi tri dau do gin enzym Hhal (mii tén mau d6), dinh céc tin hiéu ¢ ngudng

0,5 thé hién hinh anh methyl hoa ciia NST 15 ngudn gbc me.
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¢) Hinh anh méit doan NST 15q11-q13, dinh céc tin hiéu & ngudng 0,5
bao gdm cac gen: MKRN3, MAGEL2, NDN, SNRPN tai ving upstream (viing
trung tdm dau 4n di truyén IC), intron 2, intron 5 va exon 3. Nhing vi tri mat
ctia gen SNRPN nam ngoai ving danh dau cua dau do sir dung trong k¥ thuat
FISH, do vay khi thuc hi¢n k¥ thuat FISH khong phét hién dugc méat doan
& truong hop nay; d) Hinh anh bat thudng methyl hoa, tai cac vi tri mili tén
mau do dinh céc tin hiéu ¢ ngudng 1.

6 bénh nhan con lai ¢6 hinh anh MS-MLPA nhu sau:

Hinh 3.16. Két qua MS-MLPA ciia bénh nhin ma s6 33PWS
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Nhan xét: Hinh a, b 1a hinh anh MS-MLPA cua nguoi binh thuong,
Hinh ¢, d 1a hinh anh MS-MLPA cua bénh nhan.

a) Dinh tin hi¢u cac gen vung NST 15q11-q13 & ngudng 1; b) Tai cac
vi tri ddu do gan enzym Hhal (miii tén mau d6), dinh céc tin hiéu ¢ ngudng
0,5 thé hién hinh anh methyl héa ciia NST 15 ngudn gbc me. ¢) Hinh anh
khong c6 mat doan NST 15q11-ql13, giong hinh a; d) Hinh anh bat thuong
methyl hoa, dinh céc tin hiéu ¢ cac vi tri gin mii tén mau do déu & ngudng 1.
3.4. Mi lién h¢ giira biéu hién 1am sang va cac bién ddi di truyén

Khi thyc hién k§ thudt MS-MLPA cho 7/16 bénh nhan c6 bét thuong
methyl hoa xac dinh mac PWS bang k§ thuat MS-PCR, da phat hién 1 trudng hop
bénh nhan PWS thudc nhom mat doan NST 15q11-q13 khong dién hinh, kich
thudc doan mat rat nho. Trong 15 bénh nhan do mUPD, ID con 9 bénh nhan chua
khang dinh chic chin c6 phai do mat doan rat nho khong dién hinh hay khong.
Tuy nhién nhig trudng hop bénh nhan PWS do méit doan NST 15q11-q13 kich
thude nho voi ki thuat FISH khong phat hién dugce rat hiém gdp, do vay 15 bénh
nhan nay chung t6i tam xép vao nhém bénh nhan PWS do mUPD va ID dé budc
dau so sanh su biéu hién cac dau hiéu 1am sang ¢ 2 nhom tri¢u chung nang, nhe

v6i nhom bénh nhan PWS do mét doan NST 15q11-q13, két qua nhu sau:
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Bing 3.20. So sanh biéu hi¢n lam sang theo bién doi di truyén

Mat doan (n=86) mUPD va ID (n=15)

Tri¢u chung

S6 lugng (%) S6 lugng (%)
Tri¢u chirng ning
Giam truong luc co 80(93%) 13 (86,7%)
HOb trg an udng 80 (93%) 13 (86,7%)
Thira cén, béo phi 20 (23,3%) 2 (13,3%)*
Thiéu san CQSD ngoai 81 (94,2%) 14 (93,3%)
Cham PTTTVD 35/44 (79,5%) 8/10 (80%)
Ham 4n udng 41/50 (82%) 10/13 (76,9%)
B0 mit bat thuong 86 (100%) 12 (80%)
Triéu chirng nhe
Giam ctr dong thai 86 (100%) 15 (100%)
Bat thuong gidc ngl 57 (66,3%) 9 (60%)
Giam sic t6 da, téc nhat mau 83 (96,5%) 6 (40%)*
Ban tay, ban chan nhé 80 (93%) 13 (86,7%)
Léac mat 13 (15,1%) 2 (13,3%)
Cong veo cot séng 7 (8,2%) 0

*p < 0,05

Nhan xét: su khac biét gitta hai nhom c6 y nghia théng ké ¢ 2 triéu
chtng: thira cin béo phi, giam séc td da, toc nhat mau.
Bing 3.21. Sw khdc nhau vé mirc d¢ phdt trién tam than vin dong

theo bién doi di truyén

., , p (t - test)
i Tong so i
Chi s0 Mat doan mUPD vaID  Kkhac nhau
bénh nhan
danh gia (n=34) (n=12) giira 2 nhom
(n =46)
DT
IQ trung binh 53 +£10,81 49,17+ 10,62 58,75+ 8,76 0,049*
Khoang 1Q 40-75 40-75 50-70
DQ trung binh 64,16+ 10,14 63,91 +£ 10,27 67,5+ 8,66 0,499

Khoang DQ 40-80 40-77 60-80
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Nhan xét: chi s6 IQ cta nhom bénh nhin do mat doan NST 15q11-
q13 nhé hon chi s6 IQ ciia nhom bénh nhan do mUPD, ID, su khac biét co
¥ nghia thdng ké (p < 0,05). Khong c6 su khac biét giita chi sé DQ cua hai
nhom di truyén.

Bing 3.22. Sw khdc nhau vé tuéi chéin dodn theo bién déi di truyén

. . p (t - test)
Tong so ,
, Matdoan mUPD valID  Kkhac nhau
Chi so danh gia bénh nhan
(n=86) (n=15) giira 2 nhom
(n=101)
DT

Tuoi trung binh
26,4+32,74 23,14+30,33 45,1 £40,38 0,016*
(thang)
Khoang tudi

(thang)

0,2-132 0,2-132 0,3-132

Nhan xét: tudi trung binh lac chan doan cta nhom bénh nhan do mat
doan NST 15q11-q13 thdp hon so voi nhdom do mUPD, ID, sy khac biét cd ¥
nghia thdng ké (p < 0,05), diéu nay chung t6 cic bénh nhan do mét doan
NST 15q11-q13 cén can thiép y té sém hon so v&i nhom bénh nhan do
mUPD, ID.

Tudi me lac chan doan bénh theo phan nhom bién d6i di truyén duoc
trinh bay ¢ bang 3.23.

Bing 3.23. Méi lién hé giiva trung binh tuédi me va bién doi di truyén 6 con PWS

L . Khic biét
Bién doi Tuoi .
. tuodi trung 95% CI1 t- test p
di truyén  trung binh
binh

Mét doan 28,23

-3,64 (-5,69;-1,58) 3,51 0,001
mUPD va ID 31,87
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Nhan xét: trung binh tudi me & nhém mUPD va ID cao hon 3,64 tudi so
v6i trung binh tudi me & nhém do mat doan 15q11-q13, két qua nay c6 ¥ nghi

théng ké voi tyeo = -3,51; p < 0,05.

Bing 3.24. Méi lién hé giita nhom tudi me va bién doi di truyén 6 con PWS

Bién doi di truyén

Nhém tudi me . p
Mat doan mUPD va ID
<35 tudi 83 (88,3%) 11 (11,7%)
. 0,009
> 35 tudi 3 (42,9%) 4 (57,1%)

Nhan xét: & nhom tudi me < 35 tudi co ty 1¢ sinh con mic PWS do mét
doan 15q11-q13 cao hon so v4i nhom tudi me > 35 tudi 1a 10,06 1an. Su khac
biét c6 ¥ nghia thong ké (p < 0,05).

Hinh 3.17. B¢ mdt dién hinh ciia bénh nhin mic hji churng Prader-Willi
Nhéan xét: Trong 60 truong hgp c¢6 chyup anh chan dung bénh nhan,
phan tich cac dic diém 1am sang két hop s dung phan mém Face to Gene
https://www.face2gene.com/ thiy hau hét cic bénh nhan déu mang cac dic
diém dién hinh cta khuén mét bénh nhan Prader-Willi.
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Nhan xét: Phan tich cac dic diém khudn mat két hop st dung phﬁn

mém Face to Gene https://www.face2gene.com/ dé phan tich cac dic diém vé

khuén mat bénh nhan, phat hién cé 3 truong hop bénh nhan cé dac diém

khuon mat pht hop véi chan doan di truyén mic PWS & mirc d6 thép.

Hinh 3.19. Hinh anh giam truong luc co giai doan so sinh

Nhén xét: 100% cac bénh nhan déu c6 gidm truong luc co giai doan so sinh.
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e

Hinh 3.21. Béo phi tdp trung vang than minh Hinh 3.22. Thiéu sin
COSD ngoai.

nit (hinh trén); nam (hinh dwoi)
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Chuong 4
BAN LUAN

4.1. Pic diém chung ciia nhém nghién ciru
4.1.1. Gidi tinh

Trong 101 bénh nhan nghién ctiru c6 66 bénh nhan nam, 35 bénh nhan
nit, ty 16 nanmynit 1a 1,88. Theo cac nghién ciru trén trén thé gidi, ty 1& bénh
nhan nam/nir kha da dang. Trong nghién ctru trén 186 bénh nhan ¢ Hoa Ky
nam 2012 c6 108 bénh nhian nam, 78 bénh nhan nir [104], & Phap nam 2017
trén 61 bénh nhan PWS c6 28 bénh nhan nam, 33 bénh nhan nir [86]. Tai
Anh, nghién ctru nam 2018 trén 90 bénh nhan so sinh c6 54 bénh nhan nam,
36 bénh nhan nir [87]. Tuy nhién trong 1 nghién ctru tai Pirc trén s6 lugng 16n
315 bénh nhan 1a thi ty 1¢ nam/ntr 1a 208/109 (1,90) [105]. Trong cac nghién
clru & quan thé ngudi chau A tai Trung Qudc, Han Qudc hay Nhat Ban khong
co su khéac nhau gifra ty 1¢ bénh nhan nam va nit [106], [82], [81].

Tai Viét Nam, hau hét cac bénh nhan nam c6 triéu ching an tinh hoan
nén cac em bé trai duge dén cac bénh vién kham sém, cac bénh vién c6 kha
nang diéu tri an tinh hoan 1 cic bénh vién tuyén tinh, trung uwong nén ty 1é
phat hién bénh nhan nam cao hon. Theo co ché di truyén cia PWS, bénh 1y
nay khong lién quan giéi tinh, vi vay c6 thé con nhiéu bénh nhan nir trong
cong dong chua dugc phat hién.

4.1.2. Tuéi chin dodn

Tudi chan doan trung binh cua bénh nhan trong nghién ctu 1a
30,18+0,39 thang. So vo1 cac nghién ctru khac do tudi chan doan nay mudn
hon kha nhiéu. Theo nghién ctru cia Cesline Bar tai Phap trén 58 bénh nhan,
tudi chan doan trung binh 1a 18 ngay tudi [86]. Tai Han Qudc tudi chan doan

trung binh la 13,7 thang [82].
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Viéc chan doan sém lién quan dén quan 1y va diéu tri bénh nhan. Trong
nghién ciru ndy c6 66 bénh nhan dwgc chan doan trude 2 tudi, trong d6 46 bénh
nhan dugc chan doan trude 6 thang. Chan doan sém trudc 6 thang co vai tro
quan trong trong chi dinh diéu tri GH, theo khuyén cdo cua hiép hoi Prader-
Willi Hoa Ky thoi diém diéu tri GH bat dau tir 6 thang va tot nhit trude 2 tudi
[107]. Mbt sé trung tdm diéu tri sém lic bénh nhan dugc 3 thang tudi, tuy
nhién chua c6 nghién ctru vé hiéu qua khéc biét.

Chi ¢6 5 bénh nhén trong nghién ctru ndy dugc chan doan trong vong 1
thang sau sinh vao nam 2017, 2018.

4.1.3. Tién sir sin khoa

Tubi me trung binh khi sinh con PWS trong nghién ctru nay 1a 28,73 +
3,99; tudi bd trung binh 31,50 &+ 5,18, thép hon so véi nghién ctru cia Han
Quéc tudi me trung binh 13 30,7 £ 3,2; tudi bd trung binh 1a 33,5 + 4,1 [82].

V& phuong thirc d¢, tinh trang ctr dong thai va ty 1& sinh non thang so
sanh véi cac nghién ctru khac, két qua nhu sau:

Bing 4.1. So sanh tién sir sdn khoa véi cdc nghién ciru khdc

. Giam cw
Tac gia (n), nam Dé thwong Démo  Non thang R .
dong thai
ATLan (Viét Nam)
32,7% 68% 17,8% 80,6%
(n=101), 2018
Cesline Bar (Phap)
33% 67% 20% 27%
(n=061),2017 [86]
CizmeciogluFM (Dtic)
53% 47% 26,3% 80,4%

(n=90), 2018 [87]

So sanh nghién ciru nay véi cac nghién ciru khac thay ty 1¢ dé thuong,
dé md, dé non thang twong ty nghién ciu cua Cesline Bar va Cizmecioglu.
Tuy nhién ty 1¢ gidm cur dong thai theo nghién ctru cua Celine Bar tai Phap lai

c6 ty 1é rat thap 1a 27%.
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Ty 1¢ tré can nang thap < 2500g trong nghién ctru 14 18,8% tuong (ng
véi ty 16 tré dé non 17,8%. Theo thong ké cua to chuc y té thé gigi WHO, ty
1& tré dé non & cac nudc chau A 13 15%, nhu vay so véi ty 1& dé non trung
binh trong quan thé, ty 1& dé non trong nhém bénh nhan PWS trong nghién
ctru nay cao hon [108].

Can nang trung binh lic sinh bénh nhan trong nghién cuu la 2778,2g;
so voi cac tré mac PWS tai Han Qudc 1a 2700g va & Thd Nhi Ky 1a 2665g
khong c6 su khac biét [82], [87].

4.2. Pic diém 1am sang
4.2.1. Céc dic diém lim sang giai doan so sinh

Giam truong luc co 1a mdt triéu ching nang cua bénh, gidm truong luc
co trung wong va lién quan dén chic ning cia gen MAGEL2 nam trong
PWCR tai NST 15q11-q13 [109], [110], [111].

Triéu ching giam truong luc co lién quan dén viée phai hd tro in udng,
bénh nhan phai nam vién, tinh trang nhiém khuan dudng ho hip trong giai
doan so sinh va tinh trang cong veo cot séng sau nay cua bénh nhan PWS
[86], [112]. Giam truong luc co ciing lién quan dén tinh trang giam cir dong
thai khi khai thac tién sir san khoa ctia me.

Giam truong luc co két hop véi cac dac diém dién hinh vé khu6n mat
bénh nhan PWS 1a cac diu hiéu quan trong gitip chin doan som PWS. Céc
dau hiéu nay xuat hién ngay tuan dau tién sau dé [86]. Theo nghién clru cia
Vincent trén 144 bénh nhan so sinh tai Phap c6 giam truong luc co, c6 98
bénh nhan giam truong luc co trung wong, trong s6 d6 4 bénh nhan dugc chan
doan PWS, ty 1¢ 4,08% [113]. Ty I¢ nay trong nghién ctru trén 244 bénh nhan
so sinh Trung Qudc 13 24,2% [109].
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Bing 4.2. So sdanh trigu chirng giam trwong luc co va hé tro cho dn

giai doan so' sinh

Tac gia (n), ndm Giam truwong luc co HS tro cho in
ATLan (Viét Nam), (n=101), 2018 92,1% 92,1%
Yea Ji Kim (Han Qudc), (n=30), 2014 [82] 66,7% 73,3%
Wei Lu (Trung Quéc), (n=31), 2014 [81] 100% 100%
Dudley O (Hoa Ky), (n=86), 2007 [88] 95,4% 82,6%

Ty 1€ giam truong luc co trong nghién clru trong duong cac nghién ctru
ciia Wei Lu va Dudley, nghién ctru ctia Kim c6 ty 1& thap hon. Phuong phap
hd trg cho an clia cac bénh nhan Viét Nam chii yéu d6 thia, trong khi cac quc
gia khac hau hét sir dung sonde da day. Khong co bénh nhan nao phai yéu cau
m¢ thong da day.

Ty 1¢ bénh nhan phai vao vién ngay sau sinh trong nghién ctru nay la
62/101 (61,4%), trong d6 c6 8 bénh nhan phai nam tai khoa diéu trj tich cuc
can hd trg ho hap. So vdi nghién ctru trén 61 bénh nhéan so sinh mic PWS tai
Phép, ty 1& nhap vién ngay sau sinh 12 75%, 6 bénh nhan cin dit ndi khi quan
[86]. Nguyén nhan vao vién ngay sau d¢ déu do viém duodng ho hap.

4.2.2. Tinh trang thiwra cdn, béo phi va ting cam gidac thém dn

Tai thoi diém chan doén, ty 1é bénh nhan bi thira can 9,8%; béo phi 1a
11,8%, cac bénh nhan nay déu thudc nhém bénh nhan trén 2 tudi. So véi
nghién ctru ctia Kim tai Han Qudc trén 30 bénh nhén, tudi tir 2 - 47 thang, tudi
trung binh bénh nhan 1a 13,7 thang, ty 1€ bénh nhan béo phi 1a 16,7% [82].
Nghién ctru Diene trén 142 bénh nhan PWS tai Phap, tudi tir 0,2 - 18,8 tudi,
tudi trung binh 7,1 tudi, ty 18 bénh nhan béo phi 1a 40% [114].

Ty 1& béo phi ting theo tudi ctia bénh nhan PWS, lién quan dén luong
thirc an dua vao. Co ché béo phi cia PWS do rdi loan chuyén héa, hau qua

cua roi loan viéc bai ti€t nhiéu loai hormon, dién hinh ting Gherlin, gidm
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peptide YY, giam insulin, giam hormon tuyén giap. Su bat thudong bai xuat
cac loai hormon nay dan dén bénh nhin mét cam giac no, ting tiéu hao ning
lwong [115]. Pac diém cua béo phi trén bénh nhan PWS 1a do ting khdi luong
mo, gidm khdi luong co, do vay khdi lugng co cuia bénh nhan PWS ¢o6 thé
thap hon so v&i ngudi binh thudng cing can ning, giam khéi co dung dé tiéu
hao nang luong luc nghi, hdu qua cang gy tang can nhiéu [116].

Béo phi 1a mot triéu chirng ndng cua bénh, tang theo tudi. Theo nghién
ctru tai Phap va Ha Lan, ty 1& nguoi truéng thanh mac PWS bi béo phi chiém
tir 82% dén 98% [117], [118].

Béo phi 1a nguyén nhan chinh gay bénh tat va tir vong sém & PWS.
Nhiéu y vin trén thé giéi thong bao cac trudng hop bénh nhan PWS chét vi
ngat thd do an qua no, vd da day [119]. Bén canh do, béo phi lam gia tang cac
bénh 1y man tinh, ning né kéo dai nhu cac bénh 1y dudng ho hap (bénh phoi
tac ngh&n, suy ho hap), ting a4p dong mach phdi, suy tim phai, ting huyét ap,
ting m& mau, gan nhiém md, soi mat, huyét khdi tinh mach. Ty 18 bénh nhan
PWS tir vong do cac bénh 1y ho hdp va tim mach 1a 38% va 16% [120]. Béo
phi 1am tang ty 1& réi loan chuyén hoa duong (24,4%), bao gém ca dai thao
duong typ 2, gdy nhiing hau qua ning né nhu suy da tang, ciing 1a nguyén
nhan gay tr vong cao cuia bénh nhan PWS [121].

Trong nghién ctru ndy c6 3 bénh nhéan tir vong do cac bién chimg cua
béo phi. Cac bénh nhan déu c6 béo phi do 3, khong duoc quan 1y, chét trong
tinh trang viém dudng ho hip kéo dai, dai thao duong, suy da tang. Ty 1é bénh
nhan béo phi trong nhoém bénh nhan 1én hon 3 tudi cao hon nhém bénh nhan
nho hon 3 tudi, khac biét c6 y nghia théng ké. Tré thira can béo phi lién quan
dén tdng cam giac them an, xuét hién khi tré dugc 2 - 3 tudi [116].

Viéc quan 1y diéu tri cac bénh nhan thira can béo phi co vai tro quyét
dinh trong viéc han ché bién ching, giam tac dong cua céc triéu chiing nang

va nang cao chat lugng cudc song cho bénh nhan.
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Diéu tri chirng béo phi bao gém: tu van thuc hién ché do an, luyén tap
thé duc, dung thudc va can thiép ngoai khoa [116].

T4t ca cac bénh nhan trong nghién ctu nay déu dugc tu van thuc hién
ché 46 an han ché ning luong va can bang véi 30% chat béo, 45%
carbohydrate, 25% protein, trong d6 it nhat 20g chit xo mdi ngay, ché d6 an
nay lam giam can va giam khdi lwong md md [122]. Chia nhé bira in, ting
cudng rau xanh va cac loai qua it duong, két hop tip luyén va gido duc thay
d6i hanh vi cua tré, ciia bd me va ngudi chim soc tré.

Lua chon diéu tri béo phi bﬁng thuéc & bénh nhan PWS rat han ché,
cho dén nay khong c6 loai thudc nao cho thay c6 hiéu qua lau dai trong kiém
soat su thém an cua bénh nhan [123], [124]. Céc thudc chu yéu tac dong vao
qua trinh tiéu hoa va hap thu chét béo, chuyén hoa carbohydrate, ting tiéu hao
nang lugng va kiém soat hanh vi tim kiém thtrc dn. Khong c6 bénh nhan nao
trong nghién ctru str dung cac loai thudc nay.

Can thiép phau thuat bariatric cit bo mot phﬁn da day dé diéu tri béo
phi dugc ap dung trong céac trudng hop PWS ¢6 chi s6 BMI > 35 ¢6 kém theo
cac bénh 1y nang nghiém trong nhu bénh phdi tac nghén, con nging thé ngin
khi ngu, dai thdo duong typ 2, hoac nhitng bénh nhan c6 BMI > 40 [125].
Khong c6 bénh nhan nao trong nghién ctru thuc hién phuong phap nay.

4.2.3. Chdm phit trién tam thin vin dong

Cac bénh nhan PWS hau hét ¢6 cham phat trién tAm than van dong, cac
mdc phat trién van dong chi bang mot nira so voi tré binh thuong. Trung binh,
bénh nhan PWS biét di tir 20 - 24 thang, biét no6i lic 24 thang [24]. Trong
nghién ctru nay tudi biét di trung binh 1a 23,31 + 13,27 thang, twong tu véi
cac nghién ctru khac.

Chi s6 IQ trung binh cua cac bénh nhan PWS tur 60 - 70, 40% s6 bénh
nhan & muc do ranh gidi giita binh thuong va cham phat trién tdm than van
dong, 20% c6 cham phat trién tAm than van dong muic d6 trung binh [15]. Tuy

nhién & nhing tré ¢6 chi s6 IQ binh thudng bénh nhan PWS van ¢ biéu hién
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hoc tap kém tap trung, kho khin trong giao tiép, suy giam tri nhd ngan han va
dai han [89].

Danh gid phat trién tAm than van dong cua cac bénh nhan theo tudi,
nhom dudi 6 tudi danh gia bang chi sé DQ, 76,5% bénh nhan co chim
PTTTVD trong d6 58,9% c6 cham muc do trung binh va ning. Trong nhém
bénh nhan trén 6 tudi danh gia bang chi sé 1Q, khong c6 bénh nhan cham
PTTTVD mutc do nang, ty 1¢ chim PTTTVD muc dd trung binh va nhe la
83,3%. Trong nghién ctru nay, ty 1& bénh nhan c6 chim phat trién tdm than
van dong la 78,3% tuong duong voi ty 1€ bénh nhan cham PTTTVD trong
nghién ctru cia Wei Lu tai Trung Qudc 77,4%, so sanh véi nghién ctru cua
Kim tai Han Qudc, ty 1€ bénh nhan c6 cham PTTTVD cua nghién clru nay
thap hon (78,3% so v&i 93,3%) [82], [81].

So sanh chi sb IQ trung binh ctia bénh nhan nam va bénh nhan ni,
trong nghién ciru nay thdy khong c6 su khac biét. Khi so sanh chi s6 IQ
trung binh trong nghién ctru ndy véi 1 nghién ctru khac ciia Nhat Ban, két
qua nhu sau:

Bing 4.3. So sanh chi sé 1Q trung binh véi nghién ciru khdc

1Q trung IQ trung binh  IQ trung binh
Tac gia (n), nam

binh bénh nhan nam bénh nhan nir
ATLan (Viét Nam),
53+10,8 51,4 +10,3 539+114
(n=12),2018
M. Gito (Nhat Ban),
493+£9,6 49,9+93 48,2 +9,8

(n=82), 2015 [106]

Nhu viy so v6i diém quy chuan cua quan thé ngudi binh thuong véi
chi s6 IQ 100 thi nhitng bénh nhan PWS c6 suy giam tri tué dang ké. Can
thiép diéu trj tinh trang cham phat trién tdm than van dong cho bénh nhan

PWS bao gém phuc hdi chic ning van dong va ngdn ngit, didu tri GH ¢
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béng ching cai thién vé phat trién van dong tinh va van dong tho, khong cai
thién vé ngdn ngit va thay d6i hanh vi [82].
4.2.4. Thiéu sin co quan sinh duc ngoai

La mot triéu chung nang cuia bénh, xuét hién ngay sau dé ca & bénh
nhan nam va bénh nhan nit, biéu hién thiéu san co quan sinh duc ngoai ¢ nir 1a
thiéu san Am vat, mdi 16n, mdi bé, & nam c6 an tinh hoan 1 hodc 2 bén, biu
nhat mau. Giai doan tré 16n thuong biéu hién day thi mudn hodc mdt sb rat it
cac truong hop day thi sém. Cac bénh nhan PWS thuong vo6 sinh, theo y van
c6 hai truong hop bénh nhan nir mac PWS da sinh con, mot bénh nhan sinh
con binh thuong, mot bénh nhan sinh con mic hoi chirmg Angelman [126].
Thiéu ning sinh duc ¢ bénh nhan PWS c6 ngudn gdc trung uong lién quan
chtrc ning cua tuyén yén va ving dudi d6i [127], [128].

Theo tiéu chuan cua t6 chuc y té thé gii WHO, chan doan ddy thi sém
khi ¢6 1 trong cac ddc diém sinh dyc phu phat trién o tré gai trudc 8 tudi, tré
trai trudc 10 tudi. Chan doan day thi mudn & tré gai trén 13 tudi chua cé tuyén
vl phat trién hodc trén 15 tudi chua c6 kinh nguyét, tré trai trén 14 tudi chua
c6 tinh hoan phat trién [129]. Trong nghién ctu tai thoi diém hién tai c6 3
bénh nhan nit trén 13 tudi va 3 bénh nhan nam trén 14 tudi, tit ca cac bénh
nhan nay déu chua c6 biéu hién day thi, 3 bénh nhan nit c6 tuyén va phat trién
nhung chua c6 kinh nguyét. Trong cac bénh nhan nam dudi 10 tudi c6 1 bénh
nhan c6 biéu hién day thi som.

Pé nghién ctru chirc ning hé théng sinh duc caa bénh nhan PWS can
nghién ctru trén quan thé bénh nhén trudng thanh, trong nghién ctru nay bénh
nhan hau hét & nhom dudi 12 tudi nén han ché trong viéc nhan dinh tri¢u
chung thiéu ning sinh dyc.

Trong nhém 35 bénh nhén nit, 29 bénh nhan c6 thiéu san co quan sinh
duc ngoai, chiém 82,9%.

Trong nhém 66 bénh nhan nam, ty 1¢ an tinh hoan 1a 84% trong do

77,3% 1a an tinh hoan ca hai bén, két qua nay tuong tu két qua nghién ciru
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trén 65 bénh nhan nam cua Diene [114], trong nghién ctru cua Crino ty 1€ nay
1a 86% [25].
4.2.5. Cdc dic diém lim sang khdc
4.2.5.1. Bdc diém b mdt bat thuong

B6 mit dién hinh & cac bénh nhan PWS 1a mit dai, hep, mit hinh qua
hanh, méi trén méng, modi dudi tré. Trong nghién ciru 98 /101 (97%) bénh nhan
c6 mang dac diém bd mat dién hinh ctia PWS. Nghién ciru cia Kim tai Han
Qudc, 100% bénh nhan c¢6 dic diém mat hinh qua hanh [82]. Nghién ciru cua
Wei Lu chi ¢6 54,8% bénh nhan c6 bd mat bat thuong dac trung PWS [81].
4.2.5.2. Gidm sdc té da, téc nhat mau

Tinh trang giam sic t6 da va toc nhat mau do gen OCA2 quy dinh, gen
nay khong hoat dong theo co ché dau an di truyén, chirc ning tong hop
protein P tai cac té bao san sinh melanin, do vy nhirng truong hop mat doan
NST 15q11-q13 bao gom ca gen nay, sé gy tinh trang thiéu hut melanin tai
da, toc, mat. Tuy nhién nhiing trudng hop bénh nhan PWS nhan 2 NST15
ving q11-q13 tir me, van c6 bénh nhan mang dic diém nay nhung voi ty 16
thap hon [1], nhu vay dé giai thich co ché giam sic t6 da va toc nhat mau,
ngoai viéc phy thudc vao chirc ning ciia gen OCA2 ¢b thé con c6 dong gop
chtrc ning cua cac gen khac. Trong nhém bénh nhan PWS do mét doan NST
15q11-q13 ¢6 96,5% bénh nhan giam sic t6 da va toc, trong d6 s6 bénh nhan
do mUPD, ID c¢ tri¢u ching nay 1a 40%, ty 1€ nay tuong duong trong nghién
ctru cua Wei Lu [81], trong nghién ctru cia Kim ty 1€ nay 1a 100% ¢ ca hai
nhoém nguyén nhén di truyén [82].
4.5.2.3. Ban tay, ban chdan nho

Déu hiéu ban tay, ban chian nhdé c6 & hau hét cic bénh nhan trong
nghién ctru 89/101 (88,1%) bénh nhan. So v&i nghién clru cia tac gia Kim tai
Han Qudc thong bao thiy 26,7% cac bénh nhan c6 ddu hiéu nay [82], trong
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nghién ctru cia Wei Lu tai Trung Qudc nhém bénh nhan PWS do mat doan NST
15q11-q13 c6 ty I¢ ban tay, ban chan nho 1a 73%, ty I¢ nay trong nhém bénh
nhan do mUPD, ID 1a 20% [81].

4.2.5.4. Cong veo cot song

Cong veo cot séng 14 triéu chimg khong thudc tiéu chuan Holm, nhung
c6 anh huong 16n dén chat luong cudc séng cua bénh nhan. Ty 1¢ bénh nhan
méc cong veo cot sdng trong cac nghién ciru rat thay doi, tir 15% dén 86%
[130], tuy nhién déu thdng nhét ring ty 1& méc cong veo cot sdng ting theo
tudi, dudi 30% & tré dudi 10 tudi, ting 1én 80% & tré trén 10 tudi, lién quan
dén tién sur giam truong luc co va tinh trang thtra can hién tai, diéu tri GH
khong lam cai thién tri€u ching nay [130], [90]. C6 hai loai cong veo cot
song 14 cong veo cot séng hinh chit C (long C-curve type scoliosis - LCS)
thudng do cac bénh 1y lién quan dén than kinh co va loai cong veo cot sdng
v6 can (idiopathic scoliosis - IS) thuong lién quan dén tu thé, hanh vi trong
sinh hoat hang ngay [90].

Trong nghién ctru ndy ty 1é cong veo cdt song trong nhom tré tir 2 - 6
tudi 13 17,4%, trong nhom tré tir 6 - 12 tudi 1a 25%, so véi nghién ctru cia
Wijngaarden cac ty 1€ nay tuong ung la 29% va 80%, nhu vay c6 su khac biét
trong d6i nhiéu [112]. Theo tac gia nay, ty 1é cong veo cot sdng ciia nhém
bénh nhan tir 0 - 3 tudi 1a 30% trong khi nghién ciru nay khong phat hién
truong hop ndo trong nhom tré nho. Ty 1é bénh nhan cong veo cot sdng trong
nghién ciru nay ciing thip hon so v&i nghién ciu cia Nagai, trén 72 bénh
nhan tudi tir 1 dén 49 c6 ty 1é cong veo cdt sdng 1a 45,8% [90]. Nguyén nhan
c6 thé do cac bénh nhan c6 dau hiéu nhe bi bo sét chi dinh chup phim XQ dé
chan doan triéu chimg nay. Do vay trong thuc hanh 1am sang can khuyén céo
khao sat tinh trang cong veo cot séng dé can thiép kip thoi. So voi ty 1€ bénh
nhan cong veo cdt séng trong quan thé ngudi binh thuong 2,7% thi ty 18 bénh
trong nhém bénh nhan PWS 1a rat dang ké [131].
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4.2.6. Ty I¢ tvr vong

Ty 1€ t&r vong trong PWS 1a 1 - 4% [132]. Nguyén nhan t&r vong lién
quan dén do tudi ctia bénh nhan, gid1 tinh, tinh trang diéu tri ctia bénh nhan.
Céac nguyén nhan phd bién nhét 13: bénh Iy dudong hé hap nhu nhidm khuan
duong ho hap kéo dai, 1ap lai nhiéu lan, nghén mach phoi, huyét khdi phoi;
suy tim; cac bién chung lién quan dén tinh trang béo phi; suy than. Nguyén
nhan gy tir vong dot ngdt: con suy thuong thin cap, v& da day do dn qua

nhiéu, ha duong huyét, ngimg thd dot ngot khong 1d nguyén nhan [133].

Butler nghién ctru trén mot s6 lugng 16n bénh nhan PWS tir vong trong
42 nam tir 1973 dén 2015 bao gdm 486 bénh nhan, ty 1¢ bénh nhan tir vong &
giai doan trudng thanh chiém da s6 70%, bénh nhan dudi 18 tudi chiém 20%.
Tudi ttr vong trung binh cua nam thap hon nit: 28 + 16 tudi so voi 32 + 15
tudi. Trong nhom bénh nhan tré tudi, ty 1€ tor vong cda bénh nhan nam cao

hon s6 bénh nhan nit [120].

Nghién ctru nay thdng ké hoi ctru va tién ctru bénh nhan trong 9 nim,
sd bénh nhan tir vong 1a 10/101 chiém ty 18 9,9%, c6 4 bénh nhan tir vong
ngay trong nim dau do viém duong ho hép, 3 bénh nhan tir vong c6 tinh trang
béo phi. Cac nguyén nhan gay tir vong tuong tu cac nghién ctu khéc, 1a cac
bénh 1y dudong hd hip do nhidm khuan kéo dai va cac bién ching cia tinh

trang béo phi.

Nghién ctru ty 1é tir vong gop phan dy doan tudi tho ctia bénh nhan PWS,
nam 2012 mot nghién ctru tai Australia trén 163 bénh nhan PWS tur 3 tudn dén
60 tudi, 15 bénh nhan da tr vong twong tng vdi ty 16 séng sot trén 35 tudi 1a
87% [134]. Nam 2008, mot nghién ctru khéc tai Italia trén 64 bénh nhan PWS
cho thiy ty 1¢ bénh nhan PWS séng trén 40 tudi 1a 80% [135].
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4.2.7. Y nghia ciia viéc mé ti dic diém lam sang trong chin dodn hji chirng
Prader- Willi

Viéc mo ta cac dic diém 1am sang c6 ¥ nghia quan trong trong chan doan
PWS, dic biét xac dinh chan doan sdm ngay sau sinh, gitip cac nha 1am sang dua
ra duoc ké hoach quan ly diéu tri bénh nhan, han ché tridu ching nang, giam
bién chung va nang cao chét luong cude séng cho bénh nhan PWS.

Véi két qua nghién ctru coa ching t6i, md ta dic diém 1am sang trén
101 bénh nhan PWS tai Viét Nam, hudng téi chan doan PWS nhitng bénh
nhan mang cic dic diém lam sang theo ting giai doan nhu sau:

- Giai doan tré <2 tudi:

+ Giam truong luc co, biéu hién tién st giam cir dong thai, ting ty 16
dé md, can nang luc sinh thap. Tré phai hd trog cho an ngay sau dé do khong
tu bu dugc. Ty 1€ cao tré phai vao vién do viém duong ho hép kéo dai, tai
phét nhiéu 1an.

+ Rbi loan gidc ngu, con ngimg thd khi ngu.

+ B0 mit bat thudng véi cac nét dic trung cia PWS nhu méi trén mong,
moi dudi tré, mét hinh qua hanh, c6 thé ¢ giam sdc t da, toc nhat mau.

+ Thiéu san co quan sinh duc ngoai, thé hién tré trai c6 an tinh hoan
mot bén hodc hai bén, tré gai co thiéu san &m vat, mdi 16n, moi bé.

- Giai doan tré tir 2 dén 6 tudi:

Ngoai cac triéu chiing nhu by mat bét thuong dac trung cho PWS, thiéu
san co quan sinh duc ngoai, tién sir co giam truong luc co giai doan so sinh,
céc triéu ching can cha ¥ ¢ giai doan nay 1a:

+ Cham phat trién tdm than van dong muc do nhe hodc trung binh.

+ Bit dau c¢6 dau hiéu ham mudn in udng, thira can béo phi.

+ Rdi loan hanh vi véi cac dic diém tinh cach ngang budng, kho bao.

+ Ban tay, ban chan nho ro rét so voi tré cung tudi.

+ Ty 1€ tré c6 roi1 loan gidc ngu giam.
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- Giai doan tré > 6 tudi:

Ngoai céc triéu chimg co ¢ giai doan tré tir 2 - 6 tudi, cac luu ¥ & giai
doan nay la:

+ Cham PTTTVD thé hién 13, biéu hién kém tap trung, kho khin trong
giao tiép, giam tri nhd ngdn han va dai han, tinh cach ngang budng, kho bao.

+ Béo phi trung tim, tdm voc thap.

+ Pa sb céc tré ¢o day thi mudn.
4.3. Bién déi di truyén ciia bénh nhan mic héi chirng Prader-Willi
4.3.1. Mit doan nhiém sic thé 15q11-q13

Theo y van ty 18 bénh nhan PWS do mit doan NST 15 ngudn gdc bé vi tri
ql1-q13 chiém 70% - 75%, tuy nhién nhiéu nghién ctru hién nay théng béo ty 18
PWS do mit doan 15q11-q13 khac nhau tiy vao quan thé nghién ctru thudc chau
luc nao, ching toi s& ban ludn yéu td ndy ¢ phan sau. Theo nghién ctru cua
Merlin trén s lugng 16n 510 bénh nhan PWS nhim phan loai vé cac bién déi di
truyén cta bénh nhan PWS, ty 16 mat doan NST 15q11-q13 1a 60% [83]. 101
bénh nhan PWS trong nghién ctru phat hién 86 bénh nhan do méat doan NST
15q11-q13, ty 1¢ 85,1%. Trong 86 bénh nhan nay, 85 bénh nhan dugc xac dinh
mat doan NST 15q11.2 bé‘mg ky thuat FISH, 1 bénh nhan c6 mat doan NST 15
kich thudc rat nho, dang khong dién hinh phat hién bang k¥ thuat MS-MLPA.

D158541
D158543

Mit doan typ 1
Mit doan typ 2

Hinh 4.1. Phén loai mét doan 15q11-q13 [136]
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Mit doan NST 15q11-q13 chia hai typ: typ 1 va typ 2, kich thudc doan
gen mét trong typ 1 13 6Mb, tir diém dut giy PB1 dén PB3, kich thudc doan
gen mat trong typ 2 1a 5.5Mb, tir diém dut giy BP2 dén BP3. Cac diém dit
gdy BP (breakpoints) 14 nhitng diém c6 mat do 1ap lai cic ban sao thap (low
copy repeat - LCR). Mat doan typ 1 va typ 2 thudng 13 cic dot bién moi de
novo. Trong ving BP1 dén BP2 ¢6 4 gen khong hoat dong theo co ché d4u 4n
di truyén gdm: NIPA1, NIPA2, CYFIPI va GCPS5, vai trd cua nhiing gen ndy
chua dugc sang t6, c¢6 thé lién quan dén phat trién bat thudng vé than kinh va
phat trién tdm than van dong [137], [138]. Trong nghién ciru ctia Burnside,
nhimg bénh nhan khong mic PWS, c6 mat doan ving BP1-BP2 ¢6 kiéu hinh
rat da dang, c6 nhiing bénh nhan cé biéu hién cham phat trién tAm than van
dong, tu ky, tuy nhién bd hodc me nhirng bénh nhan nay ciing mang mit doan
BP1-BP2 nhung hoan toan binh thuong [139]. Theo nghién ctru cua Bittel va
Merlin, trén 12 bénh nhan mit doan typ 1 va 14 bénh nhan mét doan typ 2
thiy nhitng bénh nhan thudc typ 1 thudng cé nhitng biéu hién bat thuong
hanh vi ning né hon, tu gdy hai cho ban than, nhan thic kém [137], [140],
[141]. Trai nguoc lai Dykens va Roof nghién ctru trén 26 bénh nhan typ 1 va
29 bénh nhan typ 2 [142], hay Milner nghién ctru trén 14 bénh nhan typ 1 va
32 bénh nhén typ 2 [143], hai nhom tac gia nay khong nhén thiy sy khac biét
vé kiéu hinh giita hai nhém mat doan typ 1 va typ 2.

Mot sd nghién ctru théng bao nhimg truong hop bénh nhan PWS do
mat doan NST 15q11-q13 dang khong dién hinh, 14 nhiing trudng hop hiém
gap, kich thuéc doan mét c6 thé 16n hon hoac nhoé hon mat doan typ 1 hoac
typ 2 [84], [144].

K¥ thuét di truyén FISH lai giita té bao va phan tir 1a k§ thuat kinh dién,
chan doan xac dinh duoc nhiing truong hop PWS do mat doan NST 15q11-q13.
Ap dung k¥ thuat phan tich NST véi do phan giai cao bang phuong phép lai so
sanh bd gen (array comparative genome hybridization - aCGH) hoac k¥ thuat
khuéch dai da dau do ddc hiéu methyl hoa (MS-MLPA) dé phan biét mat doan
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typ 1 va typ 2, k¥ thuat aCGH khong xac dinh duoc chinh xac vi tri diém dut
BP, tuy nhién xac dinh dugc chinh xéc kich thudc doan mt. Nguoc lai ky thuat
MS-MLPA c6 thé xac dinh duoc chinh x4c diém dut giy do cac diém nay chinh
1a cac dau do dic hiéu, tuy nhién khong xac dinh duge chinh xac kich thudc
doan mit ma chi tinh duoc téng s6 kich thude cac dau do bi mat.

Trong nghién ctru nay, trén 7 bénh nhan c6 mat doan NST 15q11.2 da
xac dinh bang k¥ thuat FISH duoc tién hanh thuc hién k¥ thuit MS-MLPA,
két quéa 4 bénh nhan méat doan typ 1 va 3 bénh nhan mét doan typ 2. Co 1
bénh nhan ma sé 133PWS véi ki thuat FISH tra 161 khong mit doan 15q11.2,
1am k¥ thuat MS-PCR thdy c6 bt thuong methyl hoa, bénh nhan nay dugc
lam ky thuat MS-MLPA, két qua phat hién mat doan NST 15ql1-ql3
khong dién hinh, doan mat rat nho tur vi tri gen MKRN3 dén exon 3 cua gen
SNRPN. Nhu vay MS-MLPA c6 uu viét hon k¥ thuat FISH trong truong
hop chin doan bénh nhan PWS do mat doan kich thudc nho, Iy do vi kit
MS-MLPA bao gém ) lugng dau do nhiéu hon, phat hién dugc ca nhiing
mét doan rat nho.

Do sd luong bénh nhan dugc thuc hién ky thuat MS-MLPA it nén
nghién ctru nay chua dua ra duoc két luan xac dang vé mdi lién hé gitra kiéu
gen va kiéu hinh cac bénh nhan PWS do mét doan NST 15q11-q13 typ 1 va
typ 2.

Déi véi trudng hop bénh nhan ma s6 133PWS mit doan khong dién hinh:
bénh nhan nam 6 tudi, tién sir giam truong luc co sau sinh, can hd trg cho dn do
thia, mc phat trién van dong binh thuong, an tinh hoan hai bén, sau diéu tri tinh
hoan da xudng biu. Bénh nhan c6 chim phét trién tim than muic d6 nhe DQ = 70
diém, bo mat dién hinh PWS, ban tay, ban chin nho, bénh nhan khong c6 bicu
hién thira can, khong giam séc t6 da, toc khong nhat mau, khong c6 rdi loan hanh

vi, ngdn ngir tot, dang di binh thuong, khong cong veo cot sdng, khong cé bicu
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hién ty hai ban than. Bénh nhan khong diéu tri GH, BMI hién trong gio1 han
binh thuong.

So sanh v&i cac bénh nhan mat doan khong dién hinh trong nghién ctru
ctia Soo-Jeong Kim trén 88 bénh nhan PWS da chiing toc tai Hoa Ky do mét
doan 15q11-q13, két qua 32 bénh nhéan thudc typ 1 (36,4%), 49 bénh nhan
thudc typ 2 (55,7%), c6 7 bénh nhan c6 mat doan khong dién hinh (8%) véi
kich thuéc doan mét c6 thé nhiéu hon hodc it hon typ 1, typ 2; cic doan mat

nay déu chira gen SNRPN [84]. Kich thudc cac doan mat thé hién ¢ hinh 4.2.

Cen .~ P

BP1 BP2

Bénh nhan 1
Bénh nhan 2
Bénh nhan 3}
Bénh nhéan 4
Bénh nhan 5 b 4
Bénh nhan 6 ; |
Bénh nhan 7

B&nh nhan Viét nam R
Hinh 4.2. So sdnh véi cic bénh nhin mit doan 15q11-q13 khong dién hinh [84]

Dic diém cta 7 bénh nhan nay nhu sau:

Bénh nhan 1: mét doan tir MKRN3 dén intron 2 cla gen ATP10A, kich
thudc doan mat 2,46Mb, c6 cac dic diém khong dién hinh cia PWS: nio to
(marcrocephaly), tay chan to, chiéu cao binh thudng, khong giam sic td da,
ngudng dau thip hon trung binh, can ning lic sinh cao.

Bénh nhan 2: kich thuéc doan mat 3,6Mb tir BP1 dén GABRB3, tuy
nhién khong danh gia dugc 1am sang bénh nhan nay do bénh nhan tir vong.

Bénh nhan 3: chuyén doan NST 45,XY.der(6)t(6;15)(p25;q12),-15. Mat
doan tir NIPAI d&én OCA2, kich thuéc doan mit 5,09Mb, phan tich aCGH
khong mat doan NST 6p. Cac dic diém khong dién hinh ciia PWS: ndo bé, khong

giam sic t6 da, khong tir 1am ton thuong da, tinh cach 6n hoa khong ngang budng.
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Bénh nhan 4: chuyén doan NST 45,XX,der(14)t(14;15)(p11;q13),-15.
MS-MLPA thdy mit doan twong tu bénh nhan 3, két qua aCGH: kich thuéc
doan mit 5,58Mb, khong mét doan NST 14q. Lam sang: ndo bé, can ndng lic
sinh thap, bo mit khong dién hinh PWS, khai phat béo phi muon.

Bénh nhan 5: mat doan BP1 dén hét gen OCA2, bénh nhan c6 can nang
lac sinh thap hon trung binh.

Bénh nhan 6 va bénh nhan 7: MS-MLPA chi ra mit doan tr MKRN3
dén CHRNA7, mat doan 16n, két qua aCGH bénh nhan 6 mat 9,06Mb, bénh
nhan 7 mit 9,31Mb. Tuy nhién dic diém Iam sang hai bénh nhan nay kha ddi
nguoc. Bénh nhan 6: tién st gidm truong luc co giai doan so sinh rat nhe,
khong can hd tro dn ubng, tay chan to, khéng cd cham phat trién tri tué.
Nguoc lai bénh nhan 7: can nang luc sinh thép, cham phat trién tri tué mic do
nang, cham phat trién thé chat kéo dai, tang truong luc co, ndo bé, by mat
khong dién hinh.

Bénh nhan trong nghién ciru ndy: két qua MS-MLPA mit doan tir gen
MKRN3 dén exon 3 cta gen SNRPN, cac dic diém 1am sang khong dién hinh
PWS: khong thira can, khong rdi loan hanh vi, da toc khéng nhat mau, khong
c6 biéu hién tu hai ban than.

Vung 15q11-q13 1a vung dé bi tén thuong nhu nhan doan, mét doan,
chuyén doan do c6 chira nhimg diém dé& dut gay BP (1a cac diém co luong ban
sao 1ap lai thap - low copy repeats LCRs) [145]. Nghién ctru mdi lién hé giira
kiéu gen va kiéu hinh cac bénh nhan mang mat doan khong dién hinh c6 thé
xac dinh vai tro cua cac gen trong PWS. Bénh nhan 1, 3, 4 va bénh nhan trong
nghién ctru déu khong mat gen OCA2, cac bénh nhan nay déu khong giam sic
t6 da, toc, phu hop véi nhimg nghién ctru trude d6 vé vai tro gy giam sic td
cua gen OCA2 [23].

Bénh nhan sb 1 va bénh nhén cia chung t61 ¢6 doan mét kich thudc

nho, doan mat ndm ngoai ving GABA- OCA2, ¢4 hai bénh nhan déu c6 nhiing
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biéu hién nhe vé tinh trang tang can, rdi loan hanh vi, tinh trang tu hai ban
than, khong ting ngudng dau. Pidu nay phu hop véi nhitng nghién ciru trude
d6 vé vai tro ctia gen GABA trong viée kiém soat dau, kiém soat hanh vi nhu
ngang budng, dé tirc gian clia cac bénh nhan PWS [146]. Bénh nhan s6 6 va 7
13 nhitng bénh nhan mang mét doan 16n, tir BP2 dén tin cung vung telomere,
bao gom ca cic gen APBA2 va CHRNA?7, trong d6 vai tro cia gen CHRNA7
trong mé hoa tiéu don vi alpha 7 cua thu thé acetylcholin trén té bao than kinh
dd duoc chimg minh [147]. Gan day mot sé nghién ctru chi ra mdi lién quan
gilta chtrc ning ciia gen CHRNA7 véi cac dic diém khuon mit, bt thuong
trong phat trién ngdn ngit va cac bénh 1y than kinh khac nhu tdm than phan
liét, tw ky, dong kinh hay chdm phat trién tdm than van dong [148], [149].
Nhu vay vai tro trong nghién ctru phan loai ngay cang chi tiét hon vé cac bién
d6i di truyén c6 vai tro quan trong trong viéc tién lugng, quan 1y va diéu tri
cho bénh nhan PWS, ddng thoi 1am sang t6 hon vai trd clia cic gen ving
PWCR trong viéc biéu hién cac dac diém 1am sang.
4.3.2. Chuyén doan giita NST 15 va 1 NST khdc gdy mit doan 15q11-q13

Nghién ctru vé dic diém bién ddi di truyén cua bénh nhan PWS nhan
thiy c6 3%-5% céac truong hop bénh nhan PWS bj mat doan NST ving
15q11-q13 do hiu qua cua chuyén doan giita NST 15 va 1 NST khac [150].
Trong cac truong hop nay, can chi dinh phan tich NST bd me bénh nhan dé
tim ngudn gdc bat thuong, 1 co so cho tu van di truyén va xac dinh nguy co
sinh con mic PWS cho nhitng 1an sinh sau [151]. Bén canh d6 can khao sat
cac hoi chimg lién quan dén NST chuyén doan voi NST 15 bang cac ky thuat
di truyén nhu FISH, aCGH, tir d6 x4c dinh kich thudc doan méat vung 15q11-
q13, gop phan tién lugng bénh cho bénh nhén.

Trong nghién ctiru 86 bénh nhan thudc nhoém mat doan 15q11-q113, c6

4 truong hop do chuyén doan NST 15 nhu sau:
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Bénh nhan mi sb 46PWS: 45,XY,der(10)t(10;15)(q26;q12),-15

Bénh nhan ma sd 126PWS: 45,XY,der(22)t(15;22)(q12;p13),1gh+,-15

Bénh nhan ma s6 117PWS: 46,XX,der(20)t(15;20)(q12;q12)pat

Bénh nhan mi sb 146PWS: 45,X,der(X)t(X;15)(g28:q12),-15

T4t ca cac bénh nhan nay déu duoc lam xét nghiém FISH, két qua mét
doan NST 15q11.2 va vung tdm. Thuc hién ky thudt MS-MLPA cho bénh
nhan mi s6 126PWS, 117PWS va 146PWS két qua cac bénh nhan thudc
nhom mit doan typ 1. Trong nghién ctru chua trién khai k¥ thuat aCGH, do
vay khong khdo sat dugc kich thudc doan mét trén NST 15q11-ql3 va cac
NST khéc. Cac bénh nhan déu mang cac dac diém dién hinh cia PWS, tuy
nhién bénh nhan ma sd 146PWS c6 thém céc triéu ching ctia hdi ching Piere
Robins: thiéu san xwong ham dudi, cdm tut ra sau.

Bénh nhan mi s6 117PWS: 46,XX,der(20)t(15;20)(q12;q12)pat, ngoai mat
doan NST15pter—15q12 con mang trisomy mot phan nhanh ngin NST 20:
(20pter—20q12). NST der(20)t(15;20)(q12;q12) di truyén tir bd. Gia dinh da duoc
tu van di truyén vé cac nguy co sinh con mic PWS va bat thuong NST 20 cho
nhimg 14n sinh sau.

Hoi chiing trisomy mot phan nhanh ngan NST 20 rat hiém gap, Valter
bdo cdo mot truong hop bénh nhan mang NST der(20)t(14;20)(q11.2;q13.1)
ngudn gdc tir me, bénh nhan c6 mat doan NST 14pter-14q11.2 va trisomy mot
phan nhanh ngan NST 20 (20pter—20q12) [152]. Tré 1a con thir hai ctia cip
vo chdng bd 25 tudi, me 23 tudi, tién sir say thai 1an 1. Tré dé gia thang, md
dé, can nang lic sinh 2450g, chiéu dai 44,5cm (<-2SD), da di tat bao gom:
gidm truong lyc co, by mat bat thuong, ) ngén, di tat ban tay, ban chan,
thoat vi ron. Bénh nhan cham phat trién tdm than van dong, 6 tudi chua ding

duoc, khong néi duge, chiéu cao 92,5¢cm (<-3SD).
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Trong nghién ciru ndy, phan tich NST dd vé6i k¥ thuat bang G cho tat ca
101 bénh nhan, phat hién 8 truong hop c6 da hinh NST bao gom: 1gh+ (2
truong hop), 9gh+, 16gh+, inv(9)(p12q13), 14pstk+, 15pstk+, 22pstk+.

Cac da hinh NST cha yéu dé cap dén ving di nhidm sic
(heterochromatin), c6 thé tang hodc giam vung di nhiém sdc & nhanh dai hodc
nhanh ngén cac NST 1, 9, 16, Y, biéu hién: gh+, ph+, gh-, ph-; ddo doan
quanh tdm NST sb 9 inv(9)(p12q13). Cac truong hop con lai 1a kéo dai hodc
mat ving vé tinh (satellites - ps) hodc ving cudng cta vé tinh (stalks satellites
- pstk) trén cac NST tam dau 13, 14, 15, 21, 22, biéu hién ps+, ps-, pstk+,
pstk- [153]. béi véi vung di nhiém sic, vé tinh va cuéng cua v¢ tinh duogc
hinh thanh bang cac chudi DNA khéng ma héa protein, do vy cac dang da
hinh nay dugc xem 1a binh thudng, khéng anh hudng téi biéu hién kiéu hinh
[154]. Ngay cang nhiéu nghién ctru chi ra rang da hinh NST c6 thé gay ra mot
s6 anh huéng 14m sang nhét dinh nhu vo sinh, say thai ty nhién [153], [155],
[156]. Tuy nhién chwa thdy nghién ctru nao dé cap dén anh hudng cua cac da
hinh NST dén kiéu hinh ctia bénh nhan PWS.

Tuy nhién trong bénh canh lam sang ctia hoi chirng Prader-Willi kho
danh gia cac biéu hién kiéu hinh cta cic da hinh NST trén bénh nhan.
Chung t61 ghi nhan céac truong hop nay, theo doi thém trong qua trinh quan
1y bénh nhan. Cac trudng hop nay ciing duoc tu van cho gia dinh lam xét
nghiém phan tich NST dd cua bd, me bénh nhan dé tim nguén géc cac da
hinh NTS.

4.3.3. Hai NST15 nguon géc me (maternal uniparental disomy- mUPD)

Viée chan doan xac dinh cac bénh nhan PWS do mUPD ¢6 ¥ nghia tién luong
vé biéu hién 14m sang va xac dinh nguy co sinh con tai mic & nhitng 1an sinh sau.

Cho dén nay, bang nhiéu k¥ thuat sinh hoc phan tir hién dai, nguoi ta da

xac dinh chi tiét hon tinh trang mUPD bao gdm: maternal heterodisomy,
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isodisomy mot phan (segmental isodisomy) va isodisomy hoan toan (total
isodisomy) bé‘mg cach xac dinh su biéu hién cua tinh trang mat di hop tir (loss
of heterozygosity- LOH) ca vé vi tri va kich thudc.

Hau hét cac té bao trong co thé ludng boi déu mang mdi gen gdm hai ban
sa0, mdt c6 ngudn goc tir bd mot c6 ngudn gdc tir me, tuy nhién c6 mot sd vi tri
chi mang mot ban sao cua bd hodc me, cac khu vuc nay goi la da hinh don
nucleotide (SNPs), ¢ trang thai di hop tr [157]. Do vay khdo sat tinh trang c6 hay
khong c6 1 phan hay hoan toan tinh trang di hop tir SNPs nay (LOH) c6 thé xac
dinh dugc NST d6 hay doan NST d6 ¢6 ngudn gdc tir b hay me. Trén cac bénh
nhan khong c6 mat doan NST 15q11-q13, 4p dung k¥ thuat aCGH d6 phan giai
cao dé khao sat cac SNPs. Isodisomy mét phén khi xuét hién 1 hodc mot vai vi tri
LOH trén nhanh dai NST15, isodisomy hoan toan khi mét toan bo LOH trén NST
15, kich thude khoang 80 Mb [158]. Néu khong c6 LOH, bénh nhan sé dugc chi
dinh khao sat da hinh DNA, néu bénh nhan nhan 2 NST tir me, phan nhom di
truyén cua bénh nhan 1a heterodisomy 15, néu bénh nhan nhan hai 2 NST tir bd
me thi nguyén nhan gay PWS do khiém khuyét viing dau 4n di truyén.

Cep NSTme R |
Khong c6 LOH
4 C) lsodisomy mét phan ke P T . -—i
90 O(‘ 00 o il -
7 s LOH LOH

( I —

heterodisomy isodisomy d) Isodisomy hoan toan, =on © S I __.1.._,...__.. e s e

a) Hai NST cung ngudn me (mUPD) LOH

Hinh 4.3. Ap dung ky thuit microarray khio sit LOH xic dinh dudi
nhom mUPD [159]
a) co ché mUPD, b) khong c¢6 LOH thudc nhom heterodisomy, c)
isodisomy mot phan: LOH xuét hién timg phan trén nhanh dai NST 15, d)

isodisomy hoan toan: LOH xuét hién hoan toan trén NST 15.
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Y nghia ciia viéc phan tich dudi nhém mUPD con chua thyc su séang to,
con it cong trinh nghién ciru cong bd vé két qua nay, két qua nghién ciru cia
Merlin trén 510 bénh nhan PWS, 185 bénh nhéan thuéc nhém mUPD, tién
hanh dinh dud1 nhém mUPD cho 104 bénh nhan théy 12,5% bénh nhan thudc
nhom isodisomy hoan toan, 57,7% isodisomy mot phan va 29,8%
heterodisomy [159]. Nghién ctru mdi lién hé giira kiéu gen va kiéu hinh c6 ¥
nghia trong diéu tri, hon nita trong truong hop isodisomy hoan toan hozc mot
phan c6 nguy co sinh con mic PWS néu me 1a nguoi mang di hop tir gen lan
nay, hodc do tinh thim thap cua di hop tir gen trdi cia me [160]. Tim hiéu sau
sdc hon vé cac bién doi di truyén cia PWS s& mé ra nhitng hudng nghién ctiu
sau hon vé PWS trong twong lai.

Nguy co mic PWS do mUPD c6 thé lién quan dén yéu t6 tudi ciia me,
theo nghién ctru ciia Merlin, trung binh tudi me cua 145 me cua bénh nhan
PWS do mUPD 14 32,5 tudi cao hon c¢6 y nghia so v&i tudi me trung binh cia
200 me bénh nhan PWS do mat doan NST 15ql11-q13 1a 27,7 tudi [160], theo
nghién ctru cua Wei Lu, trung binh tudi me ctia hai nhom twong tmg 1a 32,8 +
5,1 tudi va 27,1 + 3,2 tudi [81]. Trong nghién ciru nay trung binh tudi me cua
nhém bénh nhan PWS do mUPD, ID 1a 31,9 tudi; cao hon clia nhém bénh
nhan PWS do mat doan NST 15q11-q13 1a 28,2 tudi, twong ty nhu nhan xét
cua cac nghién curu trén.

Ty 1€ bénh nhan mic PWS do mUPD va ID trén mot sd nghién ctru cho

théy co su khac biét dang ké, cu thé nhu sau:
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Bdng 4.4. So sanh ty ¢ bénh nhan do mUPD va ID giira cdc nghién ciru

Mit doan mUPD va

Tac gia Quoc gia Nam n %) ID (%)
Gillessen- Kaesbach [65] buc 1995 167  116(695%)  51(30,5%)
Merlin va cs [159] HoaKy 2018 510  303(60%) 207 (40%)
Celine Bar va cs [86] Phap 2017 61 34 (56%) 27 (44%)
Tess Lionti va cs [161] Uc 2015 160  88(55%) 72 (45%)
Whittington [162]

De Lind van UK 2007 36 15(44%) 19 (56%)
Wijngaarden [112] HalLan 2008 96 39 (47%) B (53%)
Kim HJ va cs [163] Han Quoc 2004 51  41(804%)  10(19,6%)
Kim YJva cs [82] Han Quéc 2014 30  28(933%)  2(6,7%)

Hsiang- Yu Lin [164] bai Loan 2007 67  56(83,6%)  11(16,4%)
Wei Lu va cs [81] Trung Quc 2011 31 26(83,9%)  5(16,1%)
ATLan va cs ViétNam 2018 101  86(85,1%) 15 (14,9%)

Ty 1&¢ bénh nhan PWS do mUPD trong cac nghién ctru & Chau Au va
Hoa Ky cao hon 16 1ét so véi cac nghién ctru & chau A. Ty 1¢ bénh nhan do
mUPD trong nghién ctru ctia chung t6i trong tu cac nghién ctru & Han Qudc,
Pai Loan, Trung Qudc va Han Qudc. V& giai thich co ché hinh thanh mUPD
1a do giai ctru tinh trang tam nhiém (trisomy resue), giai ctru tinh trang don
nhiém (monosomy rescue), 16i xdy ra sau thu tinh do tai to hop té bao sinh
dudng hoic chuyén gen, hay hiém gip hon do me mang chuyén doan hoa hop
tam (robertsonian). Nguyén nhan c6 thé do cac yéu té méi truong, hodc ting
ty 1& khong phan ly NST trong phan bao giam nhiém & cac phy nit cao tudi
[64], [65], [162]. Trong nghién clru ndy, tudi me trung binh ciia nhém bénh
nhan mUPD ciing cao hon c¢6 ¥ nghia so véi tudi me trung binh ctia nhom
bénh nhan do mit doan NST 15q11-q113, ciing twong tw nghién ctru ciia Wei

Lu va Celine, nhu vy tinh trang ting ty 16 mUPD lién quan chu yéu véi yéu
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t6 tudi me, khong cé tac dong ciia yéu té ching toc. Tuy nhién dé minh ching
1d rang hon, cin nhitng nghién ctru trén ¢& mau 16n hon trén cic quan thé
chung toc khac nhau.

Viéc hiéu biét sdu sic vé ty 1é cac nhom nguyén nhan, gitip cac nha 1am
sang c6 chién lugc tiép can chan doan bang cac xét nghiém di truyén phu hop
dé tiét kiém chi phi va thoi gian.

4.3.4. Khiém khuyét diu én di truyén (imprinting defect- ID)

Khiém khuyét dau an di truyén 13 nguyén nhan cua 1%-3% cac truong
hop mic PWS, trong d6 15% - 20% 1a do d6t bién mat doan trung tim dau 4n
di truyén IC (imprinting center), 80% - 85% cac trudng hop con lai do cac dot
bién diém hodc ngoai dot bién (epimutation) [1]. Khiém khuyét ddu an di
truyén c6 thé xay ra mic du khong co su thay d6i trinh tw cac DNA (ngoai dot
bién tién phat- primary epimutation) hodc 1a két qua cia cac dot bién trong
cac yéu to diéu hoa ciu hinh cis (cis-regular elements) hodc cac yéu té hoat
dong cau hinh trans (trans acting factors) (ngoai dot bién thir phat- secondary
epimutations). Hau quéa cta khiém khuyét dau an di truyén la 13i trong x6a
du 4n, hinh thanh du 4n hay duy tri ddu 4n. Viéc phat hién ra tinh trang mat
doan nho trong cac bénh nhan c6 khiém khuyét ddu an di truyén da dan dén
dinh nghia vé trung tam diu 4n di truyén (IC), IC diéu hoa viéc sép dat lai dau
an di truyén tai cAu hinh cis va duy tri tinh trang ddu 4n di truyén trong ca
vung gen Prader Willi (PWCR) tai NST 15q11-q13 [165].

Pa s6 cac truong hop dot bién mét doan IC la cac dot bién di truyén tr b,
mot s6 it con lai 13 cac dot bién méi (de novo). Cac trudng hop bénh nhan mang
dot bién mat doan IC c6 ngudn gdc bd, nguy co sinh con mic PWS trong gia
dinh d6 13 50%, truong hop 13 d6t bién méi c6 ty 1¢ sinh con tiép theo mic PWS
khong tang khi dot bién nay xay ra sau thu tinh, nguy co sinh con PWS c6 thé

cao 1én t6i 50% néu ngudi bd mang thé kham dong té bao mam [165].
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Vung IC ctia ving 15q11-13 bao gdm hai ving: PWS-SRO (the
shortest of deletion overlap - PWS-SRO) va AS-SRO diéu khién qué trinh
phién ma cia SNURF-SNRPN sense hoac UEB3A antisense. Kich thudc
PWS-SRO 1a 4,1 kb, kich thudc cua AS-SRO 1a 880bp [166].

Vung gen dau an di truyén

S
&
X a
& O

Hinh 4.4. So d6 viing gen 15q11-q13 trong co ché diu dn di truyén [165]

bot bién mat doan IC chiém mot ty 1€ rit nho trong cac bénh nhéan
PWS, c6 thé xdy ra trong qua trinh x6a dau an di truyén trén cac té bao mam
nguyén thay, hodc trong qua trinh hinh thanh du 4n di truyén cia giao tir
hodc trong qua trinh duy tri ddu 4n di truyén sau khi thu tinh. Néu dot bién
xdy ra & dong té bao mam, tat ca cac té bao cua bénh nhan déu bi tac dong,
néu xdy ra sau thu tinh, din dén tinh trang kham té bao sinh dudng [43].

Dé khao sat ngudn gc tir bat thudng ctia qua trinh dau an di truyén trén
NST, Buiting va cs thuc hién phan tich microsatellite hodc dung phdi hop k¥
thuat methyl héa/RFLP cho locus SNURF-SNRPN [43]. Trén 19 bénh nhan
PWS do ngoai dot bién tién phat thdy rang NST c6 ngudn gdc bd mang bt
thuong déu 4n di truyén 14 nhan dugc tir me cua Ong ta, va goi v rang su bat

thuong ctia ddu 4n di truyén trén bénh nhan 1a két qua cia sy that bai trong
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viéc x6a dong mam dau an ngudn bd cua ba ndi (thira ké ngoai di truyén).
Diéu nay lam ting bang chung gia thuyét ddu vét ngoai di truyén 1a xda
khong hoan toan tir thé hé trude cho thé hé sau.

Tinh trang kham té bao sinh dudng trong PWS v6 ciing hiém, mot vai
béo cao don 1¢ vé tinh trang kham cua bénh nhan PWS do mUPD [167], hay
kham dong té bao mat doan NST 15q11-q13 [168]. Trong 44 bénh nhan PWS
do khiém khuyét ddu 4n di truyén ngdu nhién trong quan thé, c6 2 bénh nhan
c6 xuat hién bang methyl hoa ngudn gdc bd khi dién di san pham PCR, goi y
tinh trang kham dong té bao [43].

Trong nghién ctru nay, viéc ap dung ky thuat MS-MLPA vé1 phién ban
nang cap s luong cac dau do duoc danh diu, trong d6 c6 dau do U1B va
U1B* tai vung IC, do vay phat hién duoc céac truong hop bénh nhan PWS do
d6t bién mat doan IC [77]. Nhu d3 ban luan & trén, nguoi bd cd con PWS do
mang dot bién mét doan IC c6 nguy co sinh con miac PWS 1a 50%. Nhu vay
ap dung k¥ thuat MS-MLPA rét c6 y nghia trong thuc hanh 1am sang, c6 thé
chi ra céc truong hop c6 nguy co can thyc hién chan doan trudc sinh trong
nhirng 14n sinh sau.

Trong nghién ctru, ap dung k¥ thuat MS-MLPA cho 7 bénh nhan PWS do
mUPD, ID, két qua khong phat hién truong hop nao c6 mat doan IC. Diéu nay
khong loai trir dugc hét cac truong hop PWS do khiém khuyét ddu 4n di truyén
loai d6t bién diém, nhung loai trir duge nhimg truong hop do dot bién mat doan
IC ¢6 nguy co mic PWS cho lan sinh sau.

4.3.5. Y nghia ciia viéc xdc dinh cdc bién déi di truyén ciia hdi chirng
Prader - Willi trong thuc hanh ldm sang

Viéc xé4c dinh cac bién ddi di truyén cia PWS c6 y nghia rat quan trong

trong thuc hanh 1am sang, gitip cho viéc lua chon céc ky thuat xét nghiém di

truyén chinh xac, tiét kiém, phu hop véi ting muc dich cu thé dé chan doan
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xéac dinh bénh. Phan tich méi lién hé giira bién ddi di truyén va cac dic diém
lam sang giup tién lugng bénh, xac dinh céc truong hop co6 nguy co sinh con
mac PWS ¢ nhitng 1an sinh sau yéu ciu phai tu van di truyén va chan doan
trudc sinh.

Vi két qua nghién ciru vé bién doi di truyén trén 101 bénh nhan PWS,
chung t6i khuyén céo con duong tiép can chan doan PWS tai bénh vién Nhi
Trung wong bang cac xét nghiém di truyén nhu sau:

- Ap dung k¥ thuat FISH dé chan doan PWS do mat doan NST
15q11.2, do ty I¢ nhém bénh nhan nay chiém ty 1€ cao trén 80%.

- Ap dung k¥ thuat MS-MLPA ddi véi cac bénh nhan khong thay méat
doan NST 15q11.2 bé‘mg k¥ thuat FISH, xac dinh chan doan bénh nhan PWS
do mUPD, ID, tir 6 xac dinh cac truong hop mat doan IC 13 nhitng trudng
hop can tu vén di truyén.

- Trong truong hop gia dinh bénh nhan c6 nguyén vong sinh con tiép,
chi dinh xét nghi€ém phan tich NST voi k¥ thuat bang G, phat hién nhiing
truomg hop c6 chuyén doan NST 15 voi cac NST khéc, tir d6 chi dinh phan
tich NST bd me bénh nhan, xac dinh nhirng trudng hop c6 nguy co sinh con
mac PWS dé tu van di truyén.

- B6i voi cac bénh nhan nghi ngo mic PWS véi mot sb dic diém 1am
sang khong rd rang, nén chi dinh xét nghiém MS-MLPA & xac dinh cac
truong hop mic PWS do mét doan NST 15q11-q13 khéng dién hinh, doan
mat rat nho khong xac dinh duoc bang k¥ thuat FISH.
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Bing 4.5. Gid tri cdc xét nghiém di truyén trong chin dodn PWS tai

bénh vién Nhi Trung wong

K§ thuit | Phan loai bién d6i | Gia tri chan doan | Gia tri trong thuc
di truyén PWS xac dinh bénh hanh trén lam sang
-Tu van di truyén
Phan tich | Chuyén doan NST | Can két hop cac k¥ | trudc sinh.
NST bang | 15 vé1 NST khac thuat khac - Thuc hién duoc ¢ cac
G labo xét nghiém di
truyén té bao.
- Chan doan xac dinh
PWS do mét doan NST
15q11-q13; thoi gian
FISH | Mat doan NST PWS do mit doan | tra két qua nhanh, gia
15q11.2 NST 15q11.2 | thanh xét nghiém thap.
(75%-80%) - Khong chan doan
duogc cac bénh nhan
PWS do mUPD, ID.
- Mat doan NST - Chan doan xé4c dinh
15ql1-ql3: typ 1, bénh.
typ 2, mat doan - Tu van di truyén
khéng dién hinh. trudc sinh.
MS- - Dot bién mat PWS do tit ca cac | - Khong phan biét
MLPA | doan IC. nhdm nguyén nhan | dugc nhdém nguyén
- mUPD va dot (>99%) nhan mUPD va ID do
bién diém IC. dot bién diém; gia

thanh xét nghiém cao.
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4.4. M6i lién quan giira cac diic diém lAm sang va bién ddi di truyén

Nghién ctru vé mdi lién quan giira cac dic diém 1am sang va cac bién
d6i di truyén trong PWS s& dé cap dén hai khia canh chinh: mdi lién quan
gilta didc diém lam sang trén cac bénh nhan mét doan NST 15q11-q13 typ 1
va typ 2; mdi lién quan giira dic diém 1am sang trong nhom bénh nhan do mét
doan NST 15q11-q13 va nhom bénh nhan do mUPD, ID.

Nhu di ban luan tai phan 4.3.1., do han ché trong nghién ciru chung t6i
chua dua ra duogc sé lwong bénh nhan diy du trong phéan loai dudi nhom mat
doan NST 15q11-q13, do vy chua khao sat dugc mdi lién hé gitra dic diém
lam sang cuia hai nhom bénh nhan nay.

Vé mbi lién hé gitra dac diém 1am sang cua bénh nhan do mat doan
NST 15ql11-q13 va nhém bénh nhan do mUPD, ID, khao sat 7 tri¢u chiing
ning bao gdm: giam trwong luc co, hd trg dn udng, thira can béo phi, thiéu
san sinh duc, cham phat trién tdm than van dong, ham an uéng, bd mat bat
thuong; 6 triéu ching nhe bao gdm: giam cur dong thai, bat thudng gidc ngu,
da toc nhat mau, tay chan nhd, lac mét, cong veo cot séng. Két qua su khac
biét c6 y nghia & hai nhom xuat hién ¢ tridu ching thira cin, béo phi va giam
sdc t6 da, toc nhat mau. Nghién ctru ctia Gabriele trén 167 bénh nhan, trong
d6 116 bénh nhan thuéc nhom mat doan NST 15q11-q13 va 51 bénh nhan
thudc nhom khong mét doan, nhan théy ¢ su khac nhau vé chi sb trung binh
can nang luc sinh va giam sic td da, toc [65]. Trong nghién ciru ciia Wei Lu
két luan co su khac biét vé kich thuée tay chan nho; tinh trang thtra can; kha
nang phat am gitta hai nhom [81]. Tuy nhién theo Classidy SB, m{t nha
nghién cuu nhiéu vé& PWS két luan khong c6 su khac nhau vé dic diém 1am

sang gitra hai nhom nay [64].
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Trong nghién ctru ndy c¢6 danh gia phat trién tdm than van dong thong
qua hai chi s6 DQ, IQ, trong d6 chi s IQ ap dung cho bénh nhén tir 6 tudi trd
1én, chi s6 DQ 4p dung cho cac bénh nhan dudi 6 tudi. So sanh chi s6 IQ va
DQ cua hai nhém bénh nhan mét doan NST 15q11-q13 va nhom mUPD, 1D
chung t6i thdy su khac biét c6 y nghia ¢ chi s6 IQ. Két qua nay tuong tu
nghién ctru tai Nhat Ban trén 82 bénh nhan PWS, cac bénh nhan thugc nhom
mat doan NST 15q11-q13 thuong c6 chdm phat trién tim than van dong ning
né hon nhém mUPD, ID [106].

[liéc nghién ctru mbi lién hé giita cac dac diém 1am sang va bién doi di
truyén co vai tro tién lugng bénh, tir do dat ra chién luge diéu tri va quan ly
bénh nhan. Tuy nhién trén thuc té sb nghién ctru vé khia canh nay chua nhiéu
va sy khac biét gitra hai nhém bénh nhan khéng nhiéu ¥ nghia, s& 13 mot

huéng mé trong nhimg nghién ctru tiép theo.
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KET LUAN

Nghién ctru dic diém 1am sang va bién d6i di truyén cia 101 bénh nhan
duoc chan doan 1am sang mic PWS tai Bénh vién Nhi Trung Uong tir 2009
dén 2018, chung t6i ¢c6 mdt s6 két luan sau:

1. M ta diic diém 1Am sang ciia bénh nhan PWS

- Trong téng s6 101 bénh nhan c6 66 nam, 35 ni, ty 1€ nam/nir = 1,88.

- Tudi chan doan trung binh 30,18 + 0,39 thang, 45,5% trudc 6 thang.

- Tét ca cac bénh nhan déu c6 giam truong luc co giai doan so sinh voi
tién st giam cir dong thai (100%).

- Hau hét cac bénh nhan déu c6 bo mit bat thudng (97%), thiéu san co
quan sinh duc ngoai (94,1%).

- 61,4% phai nhap vién ngay sau sinh chu yéu do viém dudng ho héap.

- Ty 1€ ta vong 9,9%.

Mot sé dic diém IAm sang thay doi theo tirng giai doan cu thé nhu sau:

- Nhom bénh nhéan < 2 tudi: 100% c6 giam truong luc co, 89,4% cé roi
loan gidc ngu, khong c6 bénh nhan nio c¢6 tridu chimg thira can béo phi.

- Nhom bénh nhén tir 2 - 6 tudi: tt ca bénh nhan c6 rdi loan hanh vi,
tang ty 1& bénh nhan c6 tim voc thp, ty thira can béo phi cao (52,2%), ty 18
bénh nhan c6 giam truong luc co va rdi loan gidc ngi thap. 17,4% c6 cong
veo cOt séng.

- Nhom bénh nhan tir 6 - 12 tudi: tit ca cac bénh nhan déu co rdi loan
hanh vi, rdt it bénh nhén c6 giam truong luc co va réi loan gidc ngi, hau
hét bénh nhan c6 tam véc thap va thira can béo phi (83,3%). 25% cod cong
veo cOt séng.

So sanh dic diém cia hai nhém bénh nhan PWS do mit doan NST
15q11-q13 va mUPD, ID thiy mét sb triéu chirng khac biét nhu sau:

- Ty 1€ bénh nhan c6 thura can béo phi, giam sic td da, toc nhat mau &

nhom mét doan NST 15q11-q13 cao hon nhém mUPD, ID.
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- Chi s6 IQ trung binh ctia nhém bénh nhan do mUPD, ID cao hon cia
nhom bénh nhan do mat doan NST 15q11-q13.

- Trung binh tudi me ctia nhém bénh nhan mUPD, ID cao hon ctia nhom
mat doan NST15q11-q13.
2. X4c dinh cac bién doi di truyén té bao va phan tir ciia bénh nhan PWS

101 bénh nhan dugc chan doan xac dinh PWS bﬁng cac ky thuat di
truyén té bao va phan tir: phan tich NST biang G, FISH, MS-PCR, MS-MLPA,
phat hién cac bién ddi di truyén nhu sau:

- 86/101 (85,1%) thudc nhém mat doan NST 15q11-q13.

- 15/101 (14,9%) thuéc nhém mUPD, ID.
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KIEN NGHI VA HUONG NGHIEN CU'U TIEP THEO

1. Kién nghi

< Lam sang: hudng cho cac bac si 1am sang chan doan bénh nhan mac PWS
khi bénh nhan c6 cac dic diém 14m sang dic trung cho timg giai doan.

% Chi dinh xét nghiém di truyén chan doan xac dinh PWS:

Ciach 1: chi dinh k¥ thuat MS-MLPA, chan doan dugc hau hét (> 99%)
cac truomg hop mic PWS, xac dinh dugc cac truong hop mat doan NST
15q11-q13 typ 1, typ 2, mit doan khong dién hinh, mat doan trung tAm dau 4n
di truyén IC.

Cach 2:

- Budc 1: chi dinh k¥ thuat FISH, xac dinh dugc hon 80% cac bénh nhan
PWS do mat doan NST 15q11.2.
- Budc 2: chi dinh k¥ thuat MS-MLPA xac dinh nhitng truong hop PWS
do mUPD, ID, mat doan nho khong dién hinh.
< Tuw van di truyén va chin doan trwédc sinh: véi nhing gia dinh da co
con bj PWS c6 nguyén vong sinh con lan tiép theo, can tu van di truyén va chi
dinh chan doan trude sinh nhiing trudng con bi PWS do:
- Mit doan NST 15q11-q13 do chuyén doan NST 15 véi NST khac di
truyén tir bo.
- Dot bién mat doan trung tam dau an di truyén IC.
2. Huéng nghién ciiru tiép theo
- Phan loai cc truong hop mét doan typ 1, typ 2, mit doan khéng dién
hinh bang k¥ thuat MS-MLPA.
- Trién khai k¥ thuét chan doan xac dinh mUPD.
- Nghién ctru mdi lién hé giita biéu hién 1am sang va bién ddi di truyén:

mét doan typ 1, typ 2, mat doan khong dién hinh; mUPD va ID.
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PHU LUC: MAU BENH AN NGHIEN CUU VA TEST PANH GIA
PHAT TRIEN TAM THAN VAN PONG
BENH AN NGHIEN CU'U

HANH CHINH

Ho va tén bénh nhan ........ Gioi...

Ngay thang ndm sinh.......... ...
Dia Chi: oo,
Diénthoat HEN he: ...,

B TG 15 41 T

TUOL DO teeernneeereeeeeeeseeesessesesosssssessessssssssssssosssssssassssssasssssassssssons

BENH SU

PHA HE

THAM KHAM
1. Panh gia triéu chiung 14m sang theo tiéu chuin Holm, dya vao bang
kiém sau:

Bang kiém danh gia triéu chting 14m sang theo tiéu chuan Holm

STT Tri€u chirng nang Co Khong

1 Hién c6 hodc tién sur c6 giam truong luc co

Hién c6 hodc tién sur phai ho tro an udng

Tang can nhanh giai doan 2 - 6 tudi

bic diém bd mit dién hinh cia PWS

Thi€u san co quan sinh duc ngoai

Cham phat trién tim than van dong

~N| N D B~ W N

Chung an khong kiém soat




STT

Tri€u chirng nhe

Khong

Giam van dong thoi ky bao thai, khoc yéu

Roi loan phat trién tinh cach

R6i loan giac ngu

Tam voc thip

Giam sac to da

Ban tay, ban chan nhé

Bat thuong mat: lac trong, can thi

Giam tiét nudce bot

O 0| A N | K~ W DN

Bat thuong phat trién ngon ngi

Cach danh gia: kham 1am sang va st dung cac cau hoi cho b6 me hoac

nguoi gidm ho cua bénh nhan.

Tri€u ching nang:

- Khéam truong luc co: danh giad do chac cua co, do ve vay cua co va do

gap dudi cua co. Bénh nhan c6 gidm truong lyc co khi gidam dd chac cua

co, tang do ve vay va tang do gap dudi co.

Khai thac tién st giam troeong luc co: xem lai s6 kham, stir dung céc cau

hoi nhu lic méi sinh chau c6 nhac dugc chan, tay 1én khéi mat givdong

khong?, Miy thang chau biét 1y, biét ngdi, biét di?

- H) tro dn udng: cac phwong phap dang st dung hoic sir dung trude do:

dut thia, sonde da day...

- Tang can, béo phi: do chi€u cao, can nang, tinh chi s6 BMI.

- Pic diém bo mat dién hinh cia PWS: thai dwong hep, mat hinh qua

hanh, moéi trén moéng, moi dudi tré, cdm nhd, song miii hep.




- Thiéu san co quan sinh duc ngoai: tré trai c6 an tinh hoan khong, do thé
tich tinh hoan bang thudc do Prader, do chiéu dai dwong vat, biu c6 thiéu
san va nhat mau khong. Tré gai: thiéu san am vat, moi 16n, moi bé.

- Cham phat trién tri tué: do chi sd IQ cho tré trén 6 tudi va DQ cho tré
dudi 6 tudi, thuc hién boi cac bac s¥ hodc chuyén vién tdm bénh.

- Chung an khong kiém soat: héi théi quen an ubng cua tré (tré 16n hon 2
tudi), tré co cc biéu hién ludn thém an, doi d6 an, tim kiém d6 an lién tuc
trong ngay.

Tri€u ching nhe:

- Giam véan dong thoi ky bao thai, khoc yéu: hoi bd me hodc ngudi giam
ho.

- Céhc dic diém tinh cach: st dung cic cdu hoi nhu chau co tham gia
dugc cac tro choi véi cac ban hodc anh chi em khong, c6 hay giat doi dd
choi, c6 hay cau git v cé khong? Chau c6 cic con xung dong la hét
khong?...

- Réi loan gidc ngu: tré c6 cac con ngimg thd khi ngi khong, o thirc day
nhiéu 1an trong khi ngt mic du khong ¢ yéu t tac dong nhu tiéng on, tré
bi dai dam....

- Tam véc thap: do chiéu cao, so sanh véi chi s6 binh thudng cua tré
cung do tudi.

- Nhat sic to da: quan sat mau da cua tré, so sanh v&i cadc anh chi em
trong gia dinh.

- Bit thuong mit: tré c6 lac trong, cin thi khong? Nhiing tré ¢ biéu hién
bat thuong mét duoc gii kham bac sy chuyén khoa mét.

- Giam tiét nudc bot: sir dung cac cau héi nhu cac an céc thuc dn kho
nhu banh quy c6 biéu hién kho nudt khong, co cham tiéu hoa thirc dn

thuong xuyén khong?... Quan sat tré c6 bi sdu rang khong?



- Bat thuong ngodn ngir: sir dung cac ciu hoi nhu: chau bat dau biét noi
thoi diém nao, chau c6 hiéu va str dung ngdn ngit trong giao tiép hang ngay
dugc khong, mirc do: cham, han ché hay khéng c6 kha ning?

Tinh diém:

- Triéu chimg ning: ..... diém

- Tri¢u ching nhe: ..... diém

Chén doan 1am sang: du diém chan doan PWS.

2. Két qua kham chuyén khoa: ndi tiét, mat, than kinh, tim bénh, cot séng.

3. Két qua cac xét nghiém chuyén khoa c6 lién quan:

- Chan doan hinh anh: XQ tudi xuong, siéu 4m 6 bung tim tir cung budng

trung, tinh hoan...., XQ cot séng, MRI so ndo...

- Xét nghiém mau: dinh luong duong méau, GH, IGFI1...

KET LUAN:

Ngay thang nam
Bac si kham ky tén
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KET QUA PANH GIA IQ BANG TEST RAVEN
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I. TEST RAVEN MAU
Al |A2 |A3 |A4 |A5 |A6 |A7 |A8 |A9 | Al0 |All | Al2
ABI1 | AB2 | AB3 | AB4 | AB5 | AB6 | AB7 | AB8 | AB9 | AB10 | AB11 | AB12
Bl |B2 B3 |B4 |B5 |B6 |B7 |B8 |B9 |B10 |Bll1 |B12
II. TEST RAVEN DEN TRANG
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