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Tom tat

Trong chén doan trude sinh, k¥ thuat array CGH c6 nhiéu thuan lgi hon so véi cac ki thuat
phan tich nhiém sic thé (NST) truyén thdng, cho phép phat hién cac trudng hop léch boi,
mét, nhan doan hoic tai sip xép khong can bing cia NST véi do phén giai cao hon, khong
can phai nudi cdy té bao b1 hodc gai nhau, tu dong héa va cho két qua trong thoi gian ngén.
Tuy nhién, k¥ thuat array CGH c6 gia xét nghiém cao, khong thé phat hién cac trudong hop
dao doan hoidc chuyén doan c4n bing, cac truong hop da bdi va cac truong hop kham céd
ty 1& kham duéi 20%. Ngoai ra, array CGH c6 thé phat hién cac CNV, cac NST danh dau
(marker chromosome) ma trong s d6 nhiéu trudng hop gdy ra cdc biéu hién 1am sang
khong rd rang. Do d6, trong chin doan trudc sinh array CGH dugce chi dinh khi (1) C6 du
hiéu bat thudng cua thai nhi trén siéu am; (2) Nghi ng&r mang chuyén doan khong can ban g;
(3) Tién st d4 sinh con bi bat thuong NST, (4) BS me mang bit thuong NST dang cén bang,
(5) Tubi me cao. |

* Array CGH: Microarray-based comparative genomic hybridization

Summary
ARRAY CGHAND ITS APPLICATIONS IN PRENATAL DIAGNOSIS

Nguyen Viet Nhan, Ha Thi Minh Thi, Nguyen Vu Quoc Huy

In prenatal diagnosis, array CGH has several advantages compared to traditional chromosomal
analysis. It can detect all of aneuploidies, deletions, duplications and unbalanced structural
rearrangements of chromosomes with higher resolution, avoidance of culturing amniocytes
or chorionic villi, automation, and faster turnaround times. But array CGH has high cost,
inability to detect balanced inversions or translocations as well as polyploidy and mosaicism
below 20%. Array CGH can identify marker chromosomes and copy number variants (CNVs)
of chromosomes but many of them have uncertain clinical significance. So that in prenatal
diagnosis array CGH is indicated in the following cases : (1) abnormal fetal ultrasound findings;
(2) suspected chromosome imbalances; (3) had children with abnormal chromosomes
(4) parents with chromosome balances; (5) advanced maternal age.

CAc bat thudng khong can bing cta nhidm ly 1a rat can thiét dé tu vén di truyén va can
séc thé (NST) duoc gip kha phd bién véi ti thiép vé mat y té nhét la dbi voi cac truomng
1¢ khoang 2/100 tré sinh song [28]. Viéc xdc  hop cham phat trién tdm thdn va dj tat bam
dinh can nguyén di truyén lién quan dén loai  sinh, nhitng bt thuong chiém ty 1¢ cao trong
bat thuong nay cho nhidu truong hop bénh quén thé. Pé dap tmg nhu cAu nay, cac k§
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thuat phat hién cac bét thuong NST khong
ngimng phét trién & c6 thé phat hién cac bét
thudong ciia NST voi dO phén giai ngay mdi
cao hon. Bai viét nay nham diém lai mot sé
phuong phap phén tich NST truyén thdng va
gi6i thidu vé ky thuat Array CGH, mot k§
thudt méi trong chin doan cac bit thuong
khéng can bang ctia NST.

1. PANH GIA MOT SO PHUONG PHAP
PHAN TiCH NHIEM SAC THE KHONG
SU DUNG KY THUAT MICROARRAY
1.1. Ky thuit l@p‘karyotype biang G
Dé phan tich dic diém bd NST cua mot ca

thé vé ca so lugng 14n cau tric, nguoi ta dua

trén b NST cita té bao ¢ ky gitra (metaphase)
hodc tién ky glua (pro-metaphase) cua
nguyén phan dé& lap karyotype K¥ thuat
duge st dung phd bién dé lap karyotype
la k§ thuat nhu¢m bang G (hinh 1) hién
duogc sir dung trong hdu hét cac phong xét
nghiém di truyén té bao hoc va duge coi la
mot trong nhitng phuong phap phén tich di
truyén té bao hoc truyén théng [43]. Mic
du da c6 nhitng phian mém hd tro cho viée
lap karyotype nhung dé c6 mot karyotype
phuc vu t6t cho chén doan va phén tich cac
bang trén NST doi hoi rat nhiéu dén k¥ nang
va kinh nghiém cua ngudi lam tiéu ban va
nguoi doc két qué.
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Hinh 1: Karyotype cua mét nguoi nam
binh thudng

V61 k§ thuadt nhuom bang G d6 phan giai
ctia NST thudng nim trong gi6i han tir 350 -
850 bang trén bd NST don bdi véi kich thudce
mdi bang tir 5-10Mb (Mb: megabase, IMb =
1.000.000 bases) & d6 phan giai binh thudng
va kich thuéc mdi bang tir 3 — 5 Mb ddi &
do phan gidi cao. Do do, k¥ thudt nay chi cho

- phép phat hién cac bat thuong co kich thude

16n hon 3 Mb [42]. Céc trudng hop bét thuong
NST c¢6 kich thudc bé hon kich thudc trén sé
khong thé dugc phat hién [13]. Nhiéu truong
hop tai sip xép ctia NST rit khé phat hién hodc
khong thé phat hién dugc bing k§ thuit nay do
kich thuéc qua nho, cuong d6 thudc nhudm
khong du va thiéu cac mau bang & nhimg doan
NST d bi thay dbi. Dé khic phuc nhuoc diém
nay cac phuong phap di tru'yén‘té’ bao - phén
tir (molecular cytogenetic methods) da duogc
phat trién trong céc thap nién 1980 va 1990.

1.2. K§ thuat lai huynh quang tai chd
(FISH: Fluorescence In Situ Hybridization)

Ky thudt FISH 1a mét trong nhitng k¥ thuat
di truyén té bao hoc - phan tir duoc sir dung
dé xac dinh mét cach hiéu qua s luong va vi
tri cua cac doan ADN déc hiéu trén NST & ky
gitra hodc trong nhén té bao & gian ky va ciing
duogc coi nhu 1a mét phuong phap phén tich di
truyén té bao hoc truyén théng.

Hinh 2: Ung dung k§ thuat FISH dé chan
doan trudc sinh bét thuong NST & t& bao 6i
trong gian ky.
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Viéc thuc hién k§ thuat FISH trén té bao
& gian ky da 1am cho viéc chuén bi mau xét
nghiém tr& nén don gian va thoi gian thue
hién xét nghiém nhanh chéng hon rit nhiéu so
voi viéce lap karyotype, di_'éu nay dac bi€tcoy
nghia d6i voi cac xét nghiém cin cé-két qua
nhanh nhu trong truong hop phat hién céac bét
thudng s luong cua NST 13, 18,21 va X, Y
trong chan doan truéc sinh (hinh 2)[52]. Céc
ung dung cua FISH kha rong bao gdm viéc

phat hién cac truong hop 1éch boi trong chan

doan trudc sinh, trong mot sb cac trudng
hop u ac tinh, trong bénh ung thu mau, ung
thu hach bach huyét (lymphoma), danh gia

cac trudong hop vi mit doan (microdeletion)

trong cc hdi chimg gen ké (contiguous gene
syndromes) va su tai sép xép & cac ving nhu
ving cdn diu tdn cing (subtelomere) cua
NST (hinh 3).

Non-telomeric chromosomal DNA

ADN nhiém séc thé . Subtslomere
khéng phéx dautancing  Can dau tan cing
{xanh} {xanh nhat)

DAu tan cling (d6) * Tam dong (vang)

Telomere Ceotromsre

Hinh 3 : Phan b6 cac ving trén
nhiém sic thé.

Tach chudi xodn kép
(denature)
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———.
bang huynh quang § oy

Cac nhiém séc th& d diige theh
chubi xodn kép (denatured)

Voo v4

Hinh 4: Nguyén téc cua k¥ thuat FISH

K§ thuat lai huynh quang tai chd c6 thé
thuc hién trén cac dau tan cung hodc ving cén
dau tan cing cta NST (subtelomeric FISH)
hodc trén cac muc ti€u da dugc xac dinh trude

trén NST (targeted FISH) thdng qua cac doan
dd ADN déc hiéu cho cac 16cut hodc mét trinh
tu nucleotit nhét dinh trén NST. Nhimg doan -

do ADN nay dugc thiét ké va danh diu bang
cac loai thude nhudém huynh quang, trén tiéu
ban danh gid doan do s& lai v&i doan ADN

tuong tmg trong genome theo nguyén tic bd

sung va phat tin hi€u mau huynh quang, cac

tin hiéu nay s& dugc phan tich dudi kinh hién.

vi huynh quang (hinh 4) d& danh gia cac bat
thuong dac hiéu cua NST.
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Hinh 5: Lap karyotype véi ky thuat SKY

Bén canh cac doan do dac hiéﬁ cho tirng
locus trén NST, cac loai doan do cho phép
nhudm huynh quang nguyén mdt NST ciing
dugc phat trién dé danh gia toan bd bd NST
(ky thuat SKY: spectral karyotype) (hinh
5) [49].

K§ thuit FISH cho phép phat hién cac bét
thuong NST c6 kich thudc bé hon 1 Mb, tuy
thudc vao kich thudc cua céac doan do dugc st
dung. Céc doan do nay chi yéu 1a ADN lay tr
céc nhidm sic thé vi khudn nhan tao (BAC:
bacterial artificial chromosome) c6 kich thude
khoéng tr 150 — 350 Kb (1Kb = 1000 bazo).

Mic di1 13 mét cong cu chin dodn kha hiéu
qua nhung FISH ciing c6 nhiing gi6i han nhit
dinh. M0t trong nhimg gi6i han chinh cua k¥
thuét nay la dé chi dinh xét nghiém bang k§
thust FISH, béc si can dinh huéng t6i mot hoi
chig lién quan dén bit thuong NST dua trén

biéu hién 1am sang dién hinh ciia bénh nhan.
_hodc trong trudng hop karyotype cho thdy c6
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cac bét thuong doi hoi phai ¢ thém céc phan
tich sAu hon vé NST dé trén co s¢ d6 quyét
dinh lya chon doan do thich hgp. Cac doan
do trong FISH cho phép phat hién tinh trang
thira, mét hoac tai sép xép cua cac doan ADN
ddc hiéu nhung khong thé cung cip théng tin
vé phén con lai cia genome. Do d6, ngoai cac
doan do d4 duoc dinh sin FISH khong thé
phat hién thém nhimg bt thuong khac trong
genome. Mot han ché khac nira ctia FISH 1a
do han ché v& loai mau huynh quang hién co
dé danh dau cac doan do din dén sy gi6i han
trong sb lwong cac doan do khac nhau c6 thé
~ duoc st dung ddng thoi trén ciing mot mau
danh gia [19],[3].

- 1.3. Ky thuat dinh lwgng huynh quang
PCR (QF-PCR: Quantitative Fluorescence
PCR)

K§ thuat QF-PCR sir dung céc cap mdi duoc
thiét ké @& khuéch dai céc trinh tu lap ndi tiép
ngén (STR: short tandem repeat sequences)
cua cac NST déc hiéu va cia cac ving ¢o tinh
da hinh cao. Bing cach két hop mau huynh

Defeéﬁon of Trisomy 21

quang trong qua trinh khuéch dai nén ky thuat
nay cho phép dinh luong céc san phidm cho
mdi STR dac hiéu cia timg NST. Dua trén
nguyén tic nay, QF-PCR c6 thé phat hién cic
dang 1éch bdi phd bién va cac bat thuong sb
lugng NST gidi tinh mgt cach nhanh chong.
thong qua chi mot phan ung (hinh 6) [21]. Da
c¢6 nhiéu nghién ciru cho thdy day 1a mot k§
thuat chan doan c6 dd tin cdy cao [29]; [32].
Mot diém thuan loi nita cta k¥ thuat QF-PCR
la khong doi hoi phai thuc hién viéc nudi céy
té bao va tu dong héa, do d6 cho phép tra két
qua chin doan trudce sinh chi trong vong tir 24
dén 48 gio. Tuy nhién, han ché 16n nhit caa ky
thuat nay so véi k¥ thuat 1ap karyotype truyén
thong 1a QF-PCR khéng cho phép danh gia
toan b genome va vi thé khong thé phat hién
hét dwoc tit ca cac bat thuong cua cic NST
trong bd NST nhu khi dénh gia bang phan tich
karyotype [15]. Chinh vi li do nay ma k¥ thuét
QF-PCR thudng duoc sir dung phdi hop ma
khong thé thay thé cho ky thuat lap karyotype
truyén thdng.
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Hinh 6. Sir dung k¥ thuat QF- PCR trong chin doan trudng hop 1éch bdi, trén hmh la
trudong hop trisomy 21 dugce chan doan bang QF-PCR.
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2. KY THUAT ARRAY CGH

Trong thap nién 1990, k¥ thuit CGH
(Comparative Genomic Hybridization) bat ddu
duoc phat trién. V& ban chit k¥ thudt nay cling
tuong tu k¥ thuat FISH nhung cho phép d4nh
gia trén toan bd genome tinh trang mét can bang
ctia bd NST. CGH ciing vap phai gidi han vé do
phén giai, k§ thudt CGH trong giai doan nay
chi cho phép phat hién cic bat thuong cé kich
thudce trong gidi han 10 — 20 Mb [14] va trong
mot sd nghién ctru kich thuéce nam trong giGi

han 5-10 Mb [12]. Vao cudi thip nién 1990, -

ky thudt Array CGH (Comparative Genomic
Hybridization microarray) ra ddi cho phép giai
quyét nhimg vén dé tdn dong cua k§ thuat CGH
va khic phuc nhitng nhugce diém cta k¥ thuat
1ap karyotype va k¥ thuat FISH. Véi array CGH
nhimg bét thuong trén NST xay ra & dudi mitc
phat hién cta kinh hién vi (submicroscopic)
duéi dang vi mét doan (microdeletion) hodc vi
nhan doan (microduplication) cé thé duoc phat
hién mét cach dé dang.

2.1. Nguyén tic

K¢ thuat array CGH thuc hién viéc so
sanh m&u ADN can phan tich v6i miu ADN
chung va thong qua su khac biét gifta 2 ADN
nay dé phat hién céac truong hop mét doan

hodc nhan doan néu c6 trén ADN. Nguyén -

ly cua k§ thuat array CGH duoc dua trén
kha ning bt cap (base pair) hodc con duoc
goi mot cach khac la lai (hybridise) giita
mot mach don cua ADN nay va mdot mach
don cta ADN khéc theo

nguyén tic bd sung giita iy v
cac bazo Adénin (A) va ./ \
Tymin (T), Guanin (G) G CH
va Cytdézin (C) cua cac | L A7
: e G-
nucléotit (hinh 6). L G
Trong k¥ thuét array ~-T A+
CGH, hang ngan doan [\ T
ngin ADN (goi la cac \ f

, , céc nuctéotit
doan do) & i é ,

an do) duoc sap XCp pank 2 Su bt cap
mot cach chu}h Xac tai giita 2 mach ciia
nhiing vi tri nhat dinh trén  ADN theo nguyén
lam kinh thanh mot hé tac bo sung

théng lu6i duoe goi 1a con chip (hinh 8). Piu
tién mau ADN cén phén tich s& duoc cét thanh
nhitng doan ngén, nhing doan ADN ndy dugc
nhuém mau huynh quang, miu ADN chimg
khong mang bt thudng vé mat di truyén s& duoc
nhudém b'?mg mot mau huynh quang khéac, hai
loai méu huynh quang dugc sir dung phé bién la
mau d6 va xanh luc. Sau d6 hai mau ADN nay
s& dugc tron 14n v6i nhau va cho 1én con chip dé
tién hanh qua trinh lai. Cac doan ADN nay sé lai
Vv6i céc doan do twong umg trén con chip.

Hinh 8. Chip str dung trong k¥ thuét
microarray véi kich thude < 50kb

Sau khi hoan tit qua trinh lai con chip
s€ duoc doc trén may quét microarray
(microarray scanner) d& do lugng huynh

quang mau dé va xanh luc tng véi moi vi

tri trén con chip (hinh 9) [33]; [46]; [47]
va phén tich bing phan mém chuyén dung
trén rriéy tinh dé tinh ty s giita mau huynh
quang d6 va xanh luc tai mdi vi tri tng voi
mét doan do dic hiéu trén chip dé xac dinh
tinh trang thira, thiéu hodc can bang vt liéu
di truyén gitra mdu ADN cin phan tich va
ADN chung tai vi tri d6 (hinh 10) [4]; [11].

Néu miu ADN cén phan tich c6 lugng binh
thuong s& thé hién trén chip bang mau vang
do ¢6 su can bang gitra lwong ADN cin phan
tich va miu ADN ching, néu bi thita ADN
(nban doan) s& thé hién bing mau do do cé
luong ADN cén phén tich nhiéu hon so véi
mau ADN chimg va néu bi thiéu ADN (mét
doan) sé thé hién bang mau xanh 14 cdy do c6
luong ADN cin phan tich it hon so véi mau
ADN chumg.
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Mau ADN ciia bénh nhan
Gan huynh quang mau dé

[
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Ty & huynh quang

[‘ ‘ Tang (nhan doan)

D4 / Xanh luc

Gidm (méat doan)

Hinh 9. So dd minh hoa cac budc co ban trong k¥ thuat array CGH, hinh cuéi cung
cho thay bénh nhén bi nhén doan

Dé danh gia tinh trang binh thudng, thira
hodc mét doan cua ADN cén phén tich so v6i
ADN chimg tmg tai mdi vi tri cia doan do,
log, ty sd ctia cudong dc;“) bat mau huynh quang
gifta mau bénh/mau do6i ching duoc st dung
dé tinh toan [24]:

® Log, gifr vai tro trung tdm, vdi gia tri

(hemizygotedeletion) ctia mau bénh:
log, (bénh/chimg) = log, (1/2) = -1
@ Trudng hop nhan doan (duplication) cua
mau bénh:
log, (bénh/chimg) = log, (3/2) = 0,59
® Trudong hop nhin doan ddng hop tir
(homozygous duplication):

bang 0. log, (bénh/chimg) = log, (4/2) = 1
e Truong hop mét doan ban hop tir
e e *g'.'”.r B S
Bd { Xanh lue -
’ Mt mét doan nhd trén Gq__ T
@ e s 3 P & & & &£ L 8F »

Nhanh dai ciia nhiém séc thé s8 6 (6q)

Hinh 10: MAt mot doan nho trén NST sb 6 duoc chan doéan bang x€ét nghiém array CGH.
Mbi cham den dal dién cho mot doan do oligo (oligo probe), cé tht ca 10 doan do trong vung
bi mat doan (c6 mau lam va dugc phong dai phia bén phai hinh v&).

10
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2.2. Cac loai array CGH .

C6 hai loai doan do duoc str dung phd bién
trong k¥ thuat array CGH dé phat hién céc bét
thuong cua NST (hinh 11) :

= Poan do la cac dong nhiém sic thé vi
khuén nhan tao (BAC: bacterial artificial
chromosome) [47] chira cac doan ngin ADN
cua ngudi véi kich thude thay ddi tir 75 dén
150 Kb [56] duge st dung dé phat hién cac
thay d6i don ban (single copy) trong genome
v6i dd nhay cao. Nhuge diém cua BACs 1a
khong cho phép danh gid nhimg bét thuong
c6 kich thuée bé hon kich thude cua céac
doan do [53];[56]. Mdt nhuoc diém khéc cua
BACs la viéc tao ra cac dong BAC phuc vu
cho k¥ thuat array CGH kha t6n kém va tiéu
t6n nhiéu thoi gian. '

= Cac doan do oligonucleotit goi tat la
oligo 1a ciac doan ADN ngin nhan tao c6
kich thuéc tir 25 dén 85 bazo (mer). Cac
oligonucleotit dugc thiét ké va tdng ‘hop

Nhiém sc thé s6 7
doan do oligo {ndu)

Tq11.23
Yy ving méit doan
3 I| gy héi chimg

DO PHAN GIAI CUA MICRO ARRAY
doan do BACs (xanh lam)

kha dé& dang, tuy theo muc d6 thiét k& ma
cac doan do oligonucleotit cho phép d&anh
gia toan bd genome v6i d6 phéan giai rit cao
[56] nho d6 array CGH c6 thé phat hién cac
truong hop thira hodc mat cac doan rat ngin
trong genome. Tuy nhién, mdt vin dé dat ra
1a nhitng thay d6i nhoé trén genome duoc phat
hién qua ky thuat microarrray c6 thé khong
gdy ra nhitng hau qua vé& mit 14m sang do d6
can c6 thém céc nghién ctru dé lam rd méi
lién hé nay [56]; [43].

D3 c6 nhidu nghién ciru so sanh tinh hicu
qua cua BACs va céc oligonucleotit trong
viéc phat hién cac bat thudng trén genome,
két qua cho thdy cac oligonucleotit cho
phép phét hién nhiéu bat thudong hon va
cac bat thudng c6 kich thuée nhé hon so
v6i BACs [53]. Tuy nhién, -hién nay ca
hai k§ thuat array CGH dua trén BACs va
oligonucleotit déu dugc str dung phuc vu cho
cdng tac chan doan. ’

cAC LOAI MICROARRAY

BAC array

I Trén mét array co hang ngan
dong BAC dai dién cho nhiing
ving quan tam trén genome

Mat array gém hang chuc ngan doan
do ofigonucleotit dai dién cho nhiing
ving quan tam trén genome ciing nhy
pht hét toan bb nhiing viing khac clia
~\,. genome nhung & méat 46 thip hon

i
Wit

Hinh 11. Hai loai doan do dugc dung phd bién trong k¥ thuét array CGH
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V& mit thuc hanh array CGH duoc chia
lam hai loai:

® Array c6 muc tiéu (targeted array): gdm it
doan do, phu tdi da nhitng ving da duoc biét
c6 cac gen gdy bénh.

= Array toan bd genome (whole genome
-~ array): gdm cac doan do phi toan by genome.

2.3. M6 ta két qua

- Két qua trong k¥ thuat array CGH tuy thudc

vao timg truomg hop cu thé va kha nang cta
mdi phong xét nghiém trong viéc stt dung cac
doan do, may quét microarray. Vi du dudi day
minh hoa két qua ctia mdt truong hop phan
tich biang k¥ thuat array CGH:

— Néu dwgc phdn tich bang cdc doan do
BAC, két qua sé dwgc trinh bay nhuw sau:

arrcgh2p15p16.1(RP11-479F13—RP11-
260K8)x1

e arr cgh: Két qua dugc phan tich bang k§
thuit array CGH.

e 2: Mét doan duoc thdy trén NST s6 2.

e p15p16.1: NSt c6 mot vi tri dut gy ¢

~29.581kb-30,106kb

bang 2pl5 (bang 5 cua vung 1 trén nhanh
ngin cia NST sb 2) va mot vi tri dat gdy & vi
tri bang 2p16.1 (vung dudi bang 1, bang 6 cua
ving 1 trén nhanh ngan ciia NST s6 2) va mat
doan NST giira 2 vi tri nay.

¢ (RP11-479F13 — RP11-260K8)x1

Vung NST chi ¢6 mat trén mot ban sao
thay vi phai c6 2. Vang bi mét nim trong doan
ADN dugc danh ddu tir RP11-479F13 dén
RP11-260KS. x

— Néu dwoc phdn tich bang cdc doan do
oligo, két qua sé duoc trinh bay nhu sau:

arr cgh 16p11.2(29581455-30106101) x 1

e arr cgh: Két qua duoc phan tich bing k§
thuét array CGH.

e 16p11.2: M4t doan dugc thiy trén bang
11.2 (ving dudi bang 2, bang 1 cua vung 1)
trén nhanh nggn ciia NST s6 16.

© (29581455-30106101) x 1

Cip bazo ddu tién bi mét (hinh 12) & sb
29.581.455 tinh tir phia trai cia NST. Céap

bazo cudi cing cua doan mét 13 30.106.101.

Nhiém sac thé sb 16

88,589kb

o A |
: o

-

- o ’
doe g AN &

|$§§ 3

Hinh 12: Nhidm séc thé 16 bi mit doan tir cip bazo s 29.581.455 tinh tir phia trai ctia NST
dén bazo s6 30.106.101 (ving mau do)

2.4. Uu diém va han ché caa ky thuat
array CGH
 2.4.1. Uu diém
Uu diém ndi bat cia k§ thuat array CGH
14 kha ning danh gia trén toan bo 46 NST chi
trong mdt xét nghiém duy nhit va phét hién
c4c bat thudng mat can bing ciia NST bao

gém cac truong hop 1éch boi, mét hodc nhan
doan cua NST chinh xac hon nhiéu so véi
phuong phap 14p karyotype. K§ thuét array
CGH cho phép phat hién cac bat thuong cla
NST ngay céa khi khong cé dinh huéng trong
chin doan, day 1a mot uu thé cta array CGH
so véi k¥ thuat FISH. Array CGH ciing phat

12 TAP CHIi Y DUQC HOC - TRUONG PAI HQC Y DUQC HUE - SO 6




hién dugc cac truong hop kham (mosaic).
Tuy nhién, su chinh x4c trong chan doan con
phu thudc vao ty 1& gitta dong t& bao binh
thuong va té bao dot bién [21],[55]. Trong
truong hop kham véi dong té bao d6t bién
dang 1€ch bgi, array CGH cho phép phat hién
dugc & muc kham tir 10% tréd 1én trong khi
d6 tinh trang kham véi dong té bao d6t bién
mang nhin doan hoic mét doan ctia mot NST
duogc phat hién & mirc kham tir 20 — 30% [50]
trd 18n. Hién nay, c¢6 thé noi, array CGH 1a k¥
thuat hiéu qua nhét cho phép phan tich mot
cach toan dién by NST, cho phép xac dinh
mot cach chinh x4c céc bét thudng khong can
bang cta NST, phat hién cac gen lién quan
dén nhitng bénh canh dién hinh gitap cho viéc
danh gi4, theo di va diéu tri hiéu qua hon.

Array CGH cho phép phat hién céc
NST danh ddu (marker chromosome), loai
NST khong thé phat hién trong k§ thuat lap
karyotype do kich thudc cua ching qua nho
khong dii dé cung cdp cac miu bang dic hiéu
va khong thé quan sat duoc duéi kinh hién vi.
Day c6 thé coi nhu la loai NST tht 47 trong
b6 NST vén di chi ¢ 46 NST, hién tuong nay
duoc gap khong phd bién & mot sb ca thé va
duoc goi la nhié~m sdc thé danh dau nhé bé
sung (sSMC: small supernumerary marker
chromosome), chiing c6 thé cé xudt xi tir mot
trong s& 24 NST khac nhau coa NST nguoi.
Khoang 70% truomg hop sSMC la dét bién
méi, 30% dugc di truyén trong gia dinh [17]
va c6 khoang 30% ngudi mang sSMC c6 biéu
hién bat thuong trén 1am sang [18].

Mot ru diém khac cia array CGH 1a c6 thé
thuc hién trén cac mau té bao khong can qua
nudi cdy dé gia tang sé luong té bao va hoan
toan ty dong hoa nho d6 giam thiéu duoc thoi
gian xét nghiém va tang mirc d6 chinh x4c cia
chan doan, didu nay dic biét ¢6 ¥ nghia rat 16m
trong cac xét nghiém trudce sinh [26].

Cic bat thuong NST cé thé dwoe xac
dinh bang ky thuit array CGH:

=Cdc bdt thuong NST ¢ mikc hién vi:

- Léch bdi va cac truong hop kham

— Cac loai chuyén doan khong cén bing

— Céc nhi®m sic thé danh ddu (marker
chromosomes)

»Cdc bdt thuong NST 6 mitc dwéi hién vi:

— Céc héi chimg lién quan dén vi mét
doan; vi nhan doan cua NST. )

— Céc trudong hop téi sap xép khong can
bang ctia ving c4n dau tan cing ctia NST.

2.4.2. Han ché

Xuét phat tir nguyén tic cua k¥ thudt, han
ché ctia k§ thuat array CGH 1a khong thé phat
hién cac truong hop bét thudng trong céu tric
NST & dang can bang nhu chuyén doan cin
bang va dao doan (hinh 13) do khong xay ra
tinh trang thira hoac thiéu vat liéu di truyén.
Array CGH khong phén biét dugc céc truong
hop thé ba nhiém (trisomy) vé6i cac trudng
hop chuyén doan Robertson khong can bang
[34],[21],[55]. ‘

Mot sb truong hop léch boi ciing c6 thé
khéng dugc phét hién nhu truong hop XYY
néu miu ADN chimg bi chon sai gidi tinh
[21]. Array CGH ciing khong thé phat hién
dugc céc trudong hop kham c6 ty 18 kham thip
hon 10% dbi véi truong hop 1&ch bdi va dudi
20 - 30% dbi véi trudmg hop bat thuong cdu
tric NST dang mét can bing [50]. M6t s loai
array CGH khéng cho phép phét hién duogc
cac dang da bdi nhu tam boi (triploid) do do
ky thuat 1ap karyotype van c6 ich va dugc chi
dinh khi can thiét.

Céac trudng hop bénh 1y di truyén gy ra
do dot bién diém, loai dot bién gen chi lién
quan dén mot cdp bazo trén ADN va céc

truong hop d6t bién gen ma trong do6 sb cip
bazo bi anh huéng bé hon sb bazo dugc st
dung lam doan do trong k§ thuat array CGH
s& khong thé dugc chin doan bang ky thuat
array CGH.
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(b)
Hinh 13. C4c dang bét thuong nhiém sic thé
c4n bang;: (a) Chuyén doan tuong hd giita 2 cip
nhiém séc thé khéng tuong ddng. (b) Pao doan.

Mac du array CGH cho phép phat hién cac
sSMC nhung chi c¢6 khoang 30% ngudi mang
sSMC c6 biéu hién bét tﬁu&mg trén larm sang.
Do d6, c6 mdt van dé I6n ton tai la néu sSSMC
duoc phat hién trong chan doan truée sinh khi
d6 s& rat kho dé danh gia va tién hrong vé tinh
trang strc khoe ctia thai nhi. Hién nay vin chua
¢6 kha nidng dy bao mét cach chinh xac vé mdi
lién quan giita sSSMC va héu qua cia no, nhiéu
nghién ctru dang dugce tién hanh dé xéac dinh méi
lién hé gilta sy c6 mét cua sSMC trong té bao
véi cac hdu qua trén 1am sang [18].

. : ; . h |

+ 1

Hinh 14. Bién di s6 luong ban sao (CNV)
trén ADN ctia nhiém séc thé.

Mbt wru diém nhung lai cling 1a mot nhuoc
diém cta ky thuat array CGH 1a k¥ thuat nay
cho phép xac dinh dugc cac bién dj sb luong
ban sao (CNV: copy number variants) cua
NST [6] (hinh 14), loai bién di nay xay ra
khi c6 mdt doan ADN bi mét di hodc nhan
1én mdt hodc nhidu lan. M&i bién di thudc
loai nay c6 kich thudc thay dbi tir 1 Kb dén
nhiéu Mb va chiém khoang 12% genome.
CNV la mét dang bién di phd bién ctia NST
trong quin thé va thuong v6 hai, sb luong
CNV trung binh v6 hai & mdi ca thé c6 thé lén
téi 800 hoac hon [50]. Tuy nhién, trong mot
s6 truong hop CNV c¢6 thé anh huong dén su
phat trién va stc khoe cia ca thé, CNV duoc
thdy trong 5 — 18% tré cham phat trién, 1a
nguyén nhan dan dén mot s di tit bam sinh,
sdy thai tu nhién, thai luu [25]. Trong mot
vai trudng hop CNV khong lién quan téi tinh
trang sttc khoe cuia bénh nhéan khi con nho
nhung c6 thé anh huéng dén sirc khoe cia
ho trong tuong lai. Cac CNV lam cho viéc
doc két qua array CGH tré nén khé khan va
trong nhitng trudng hop nay can thiét phai
xét nghiém thém ADN ctia b me dé c6 thé’
phién giai két qua. Vi ly do nay ma cac array
CGH dung trong chan doan theo muc tiéu
(targeted array) duogc thiét ké dé co thé phat
hién t6i da cac CNV giy ra nhitng hau qua
bénh ly va loai trir cic CNV da hinh khong
lién quan dn céac biéu hién bit thuong trén
lam sang.

Cic bt thwong NST khéng thé xac
dinh bing k§ thuit array CGH
1.Cdc truong hop tdi sdp xép cdn bang
cua NST (balanced rearrangements)-

— Chuyén doan tuong h3

— DPao doan ,

— Chuyén doan Robertson

— Chén doan twong hd (reciprocal
insertion)
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2.Cdc truong hop bat thuong s6 luvong
cua NST (balanced rearrangements) -

— Pa bdi (mot sb array CGH)

3.Céc truong hop bdt thuwomg khong
cdn bc%ng O dudi miec phat hién cua kp
thudt array CGH
— Céc dot bién diém
—~ Thém hoic mét doan ‘exon co
kich thude nhé hon mirc d6 phan
giai cua k¥ thudt array CGH
- Gia tang doan 13p ba nucleotid

4. Cdc truong hop kham muec dé thdp

Mic du viéc thuc hién array cho toan bd
genome cho phép phat hién cac hdi ching
méi lién quan dén bt thuong cua NST
nhung ciing gidng nhu ddi voi sSMC, trong
chén doan truéc sinh khi kiéu hinh cua thai
chua dugc biét mot cach ddy du thi kha
nang phat hién cdc CNV da hinh cua array
CGH khi thuc hién trén toan bd genome
lam cho viéc phién giai két qua hét suc kho
khan so véi khi xét nghiém duoc thuc hién
sau khi sinh.

Cac CNV gdy ra nhiéu khé khan khj sir
dung array CGH trong chin doén va didu nay
chi dugce khic phuc khi céc kiéu bién di néi
trén duge xac dinh, phan loai va hidu biét mot
cach day da [41].

MOt han ché nita cta k§ thuat array CGH
1a gid xét nghiém kha cao nén khé c6 thé thuc
hién chi dinh rong rii ky thudt nay cho moi
dbi tuong.

2.5. Khuyén cdo cia_Hiép hoi Di truyén
Y hoc Hoa Ky vé sit dung Array CGH

Hiép hoi Di truyén Y hoc Hoa Ky
(ACMQG) thang 11 nam 2010 d3 dua ra cac
khuyén cao v& chi dinh st dung array CGH
[23] trong cong tac chan doan tuy nhién cac
khuyén cdo nay chi khing dinh gia tri cua
array CGH trong chin doan sau sinh nhung
khong dua ra nhitng chi din cho viéc danh
gia trude sinh.

Khuyén cio ciia Hiép hoi Di truyén Y
hoc Hoa Ky (ACMG) nim 2010
vé st dung array CGH:

1. Array CGH dugce chi dinh wu tién
dé phat hién cac bién di sé Iwong ban sao
(CNV) & thoi diém sau sinh cho nhitng
truong hop:

a. Da di t4t nhung khong dac hiéu véi
nhimg hoi chimg di truyén da biét. _

b. Cac trudng hop chim phat trién/cham
phat trién tdm than ro nhung khong lién
quan dén cac ho1 chumng.

c. Cac rdi loan lién quan &n tir k.

2. Can xac dinh thém vé vi€c str dung
array CGH trong danh gia tré bj chdm phat
trién, chdm néi va mot sé chi dinh chua
dugc nghién ctru ddy du dic biét dbi véi cac
nghién ctru tién ciru.

3.Can c¢6 sy theo dai pha hop d6i véi
c4c trudng hop bt thuong NST khoéng cén
bang dugc array CGH phét hién bao gdm
cac nghién ctru vé di truyén té bao hoc/
FISH trén bénh nhan, d4nh gia bd me cua
bénh nhén, tr vin va danh gia vé di truyén

hoc 1am sang.

Huéng din nay ciing khuyén céo khong
nén sir dung array CGH khi cin c6 két 'qué
nhanh chéng nhu trudng hop nghi ngdr tinh
trang thé ba nhiém vi mot sé ky thuat array

'CGH cén t6i 48 tiéng dé thuc hién qua trinh

lai va c6 thé cho két qua trong vong tir 3 dén 5
ngdy nhung viéc phan tich, kiém dinh bang k§
thuat FISH va phan tich cdc miu ADN caa b
me dé phién giai két qua doi h01 phai tiéu tdn
nhiéu thoi gian hon.

Do gia thanh xét nghiém cao nén mic du
array CGH 12 mét cong cu chdn doan hiéu
qué dé danh gia sy thay dbi vé& s luong NST
nhung viéc lya chon array CGH nhu la mot xét
nghiém wu tién trong truomg hop nay kh6ng
phai la mét lua chon phu hop vi cac truong
hop 1éch boi phd bién nhu thé ba nhidm 21,
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13, 18, X va Y c6 thé duogc phat hién hiéu qua
béng lap karyotype. Ciing véi 1y do trén trong
truong hop cin x4c dinh chdn doan dbi véi
mot sb cac hoi ching di truyén di duoc bidt
& nhu hoi chimg William, FISH s& 1a mot lua
chon thich hgp hon so véi array CGH.

Hiép hoi khuyén céo khdng nén chi dinh
array CGH trong céc trudng hop ¢ kiéu hinh
binh thuong mic du tién sit gia dinh c6 tinh
trang tai sép xép NST va trong céc truong hop
sy thai lién tiép.

2.5.1. Str dung array CGH trong chin
dodn truwdc sinh

" Trong xét nghiém trudc sinh dé lap
karyotype, t& bao nuéc b1 hodc té bao gai nhau

phai qua nudi cay dé c6 du so te bao can thi€t

cho viéc phén tich, quy trinh nay cén thoi gian
khoang tir 14 - 21 ngy d4y 12 mot khoang thoi
gian kha dai va ddy lo 4u cho san phu khi cho
doi két qua. D&i véi viéc sit dung k¥ thuat
FISH dé phat hién cac bét thuong s6 lugng clia
c4c NST 13, 18, 21, X va Y do khong can nudi
cAy t& bao nén chi can khoang 2 - 3 ngay dé co
két qua.-Tuy nhién, FISH chi c6 thé phat hién
cac trudong hop 1éch boi phé bién, do @6 trong
mot sb truong hop ngoai FISH van cin phdi
hop viéc phén tich karyotype. Ky thuét array
CGH do ciing khong ddi hoi phai nudi ciy té
bao nén két qua s& dugce tra trong khoang tir
3 - 5 ngay [7],[26],[36].

Mic du k¥ thuat array CGH hira hen 1a
mot xét nghiém di truyén nhay hon, c¢6 do
chinh xac va tinh hiéu qua cao hon so v6i
céac loai xét nghiém trude sinh khac. Nhung
bén canh do, cling ddt ra nhiing vAn @ can
phai duoc giai quyét. D6 1a chung ta thuc sy

chura biét mot cach diy da vé mbi twong quan

gita nhitng bién dbi nhé trong ciu truc cla
NST duoc phat hién qua array CGH véi su
phat trién binh thuong cua phéi thai va co thé,
cho nén nhitng nd lyc tim kiém nhiing thay
- dbi cta NST trong thai ky bang cach st dung
array CGH thuong quy c6 thé gay ra nhiing lo

au khong dang c6 cho san phu va gia dinh [9],
trong mot sd trudng hop c6 thé dan dén quyét
dinh dinh thai [45]. Viéc xac dinh loai bénh
nao dugc xem la nghiém trong dé thuc hién
viéc chan doan trude §inh bang k¥ thuat CGH
cling 1a mot vAn dé vi do mirc d6 nghiém trong
ctia bénh duoc cam nhéan rat khac nhau va phu
thudc vao kha nang diéu tri [541,[9].

Can ctr trén chirc nang cia viéc chan doan
trude sinh 1a: (1) H3 trg cho nhimg thai ki ¢6
nguy co cao, (2) Cung clp day du thong tin cho
bb me dé co thé quyét dinh huong giai quyét
va (3) Cung cAp thong tin dé bd me co6 chuan
bi tbt cho viéc chim soc tré bi khuyét tat hoac
cac van dé vé strc khoe khac sau khi sinh da
c¢6 nhidu ¥ kién tranh cai vé vai tro cua array
CGH trong giai doan trudc sinh. Tuy nhién,
da sb ddng y vé tinh hiéu qua cua array CGH
trong chan doén truge sinh nhung khuyén c4o
céc nha 1am sang can luu y dén nhitng han ché
cua ky thuét nay [8],[2],[37],[48].

Cac miu xét nghiém trude sinh su dung
trong k¥ thudt array CGH dé chén doan c6
thé 1a: (1) Cac méu ldy tir thai luu hodc thai
sy ngiu nhién [39], (2) Cac miu té bao i
va t& bao gai nhau qua nudi ciy hoac khdng
qua nudi cy [35], (3) Cac ADN tu do clia thai
(cell free fetal DNA) c6 trong dich 6i [31],[30]
va (4) Cac mAu ldy tir cac thai da di tat [16].

Array CGH duoc chi dinh trong chin doan
trudc sinh trong céc truong hop:

» Thai nhi dugc phét hién c6 bat thudng
chu tric qua siéu am [20],[511,[40].

» C4c trudng hop can phén tich su hon cac
bét thuong ctia NST ctia thai nhi [10],[38],[51]:
Array CGH cho phép phat hién thém 3,6% cac
truong hop bét thubhg khong can bang trong
genome trong sb cac truong hop 14p karyotype
khong phat hién dugc bit thudng nao ca. Ky
thuat nay ciing lam tang ty 1€ phat hién lén
5,2% so véi viée 14p karyotype khi 6 chi dinh
do siéu am phat hién bit thuong cAu tric cta
thai nhi [20].
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= Tién sir d sinh con bi bit thuong NST.

* B6 me mang bat thuong dang cén bang
cua NST. .

* Truomg hop tudi me cao [27]: nhiéu
nghién ciru cho thdy & san phu & d6 tudi cao
70% phoi va 50% tii phoi (blastocyte) mang
bat thuong NST. Nhitng bat thuomg nay lam
giam kha ning lam t6 va tang kha ning siy
thai theo su gia ting cua tudi me. Ngoai ra,
array CGH 1a mot k¥ thudt hiéu qua cho viéc
danh gia bd NST ctia cac t& bao phdi trong
diéu trj vo sinh.

Chi dinhok)" thuit array CGH trong
chan doan trwéce sinh

—  C6 dau hiéu bét thudong cua thai nhi
trén si€u am

— Nghi ng&r mang chuyén doan khong
can bang -

— Tién sir d sinh con bi bat thuodng
NST

~ B& me mang bt thuong NST dang
can bang

—  Tubi me cao

Hién nay, van @ ung dung k¥ thuét array
CGH ciing nhu gi4 tri cta né trong chan doan
trude sinh van con dang duoc tiép tuc thao
ludn. Viéc sir dung array CGH cé muc tiéu
(targeted array CGH) duoc dé xudt sur dung
trong chin doén trude sinh dé lam tang kha
ning phét hién cac bat thuong NST [44]. Tuy
nhién, viéc chan doan dua trén cac muc tiéu
dinh sdn nhu vay ciing s& din dén bo sot mét
s6 truomg hop bét thudmng khong can bang cta
NST ma nhimg bét thudng nay c6 thé dan dén
nhimng bat thudng v& mat 14m sang [48]. Day
1a mot han ché giéng nhu nhitng han ché cua
cac k¥ thut chin doén trude sinh khac mic
du & mic d6 nho hon.

Ho1 San Phu Khoa Hoa Ky [1] (ACOG:
American Congress of Obstetricians and
Gynecologists) thang 11 nim 2009 di dua
ra nhan dinh vé k§ thuat array CGH st dung
trong chan doan trude sinh nhu sau:

» K§¥ thudt array CGH thun loi hon so
v6i k¥ thuat 1ap karyotype truyén théng trong

chin doadn truéc sinh trong danh gid cac

truong hop c6 bat thuong voi 6 phan gidi
cao, khong can phai nubi ciy té bao bi hodc
gai nhau, tu ddng hoéa va cho két qua trong
thoi gian ngén hon.

= K§ thuét array CGH khong thé phat hién
cac truong hop dao doan hoic chuyén doan
can bang ciing nhu truong hop tam boi.

= Gid xét nghiém cao.

= Array CGH phat hién mét lugng [6n CNV
v0 hai hodc cac CNV khdng chéc c6 thé gay ra
céc biéu hién 1am sang khong rd rang.

» Array CGH khong thé phat hién céac
truong hop kham c¢6 ty 1€ kham duéi 20%.

Ho61 San Phu Khoa Hoa Ky c¢iing dua ra

"nhimg y kién vé& sir dung k¥ thuét array trong

chan doan trudce sinh nhu sau :

= Ky thuat 14p karyotype truyén théng van
1a ky thuét di truyén té bao hoc co ban sir dung
trong chan doén trudce sinh.

*» K§ thuit array CGH c6 muc tiéu (targeted
array CGH), phdi hop v6i tr van di truyén,
¢ thé duge chi dinh trong chin doan truéc
sinh nhu 1a bién phép bd sung cho céc trudng
hop thdy c6 bét thuomg vé giai phdu cua thai
nhi va karyotype binh thudng cling nhu cac
trudong hop thai chét véi cac di dang bam sinh
va khong thé 1ap duoc karyotype.

= Céc cdp vo chong chon ky thuét array
CGH c¢6 muc tiéu can nhéan dugc tu van di

truyén trudce va sau khi thuc hién array CGH. -

Dé phién giai cac két qua cta array CGH can
¢6 hd trg tu van di truyén 1au dai.

» C4c cdp vo chong nay cin phai hiéu rang
k¥ thuat array CGH khong thé phat hién duoc
tat ca cac bénh Iy di truyén va cac két qua cua
array CGH c6 thé kho phién giai.

» K thuat array CGH c6 muc tiéu c6 thé
hitu ich ¢ vai tr6 nhu mét céng cu sang loc,
can phai c6 nhidu nghién ctru thém dé xac
dinh mét cach ddy du vé kha nang cling nhu
han ché cia né.
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2.5.2. Ngdan hang dit li¢u

Hién nay mét hiép hoi quéc & voi su
lién két ctia hon 75 phong thi nghiém trén
thé gi6i da duoc thanh 1ap dé tap trung giai
quyét cac van dé lién quan dén ky thuat array
v6i tén goi la “The International Standard
Cytogenomic Array Consortium” (https:/
www.iscaconsortium.org/). Hiép hdi dang
nghién ctru tinh kha thi cua viéc thanh l4p
mét hé thdng théng nhét, duoc tiéu chuin héa
trong bdo cdo va phan loai cac két qua cia
array CGH ca trudng hop bénh 1y 14n truomg
hop v6 hai, dé cung cAp cho cac nha lam sang
céc thong tin chinh xac nhét va lun duoc cap
nhat [25].

Ngén hang dit liéu dé tham khao vi tri va
chtrc ndng cta gen, danh sach cua cac CNV,
thong tin cdp nhét cac biéu hién 1am sang cho
cac truong hop bét thudng dic hidu hién da
sin ¢6 trén cac trang web ctia:
= CC Santa Cruz Database (http://wWw.
genome.uscs.edu)

» Toronto Database of Genomic Variants
(http://projects/tcag.ca/variation/)

= DECIPHER (http://www.sanger.ac.uk/
PostGenomics/decip), ‘ _

= ECARUCA (http ://umcecaruca0l.extern.
umcn.nl:8080/ecaruca/ecaruca.jsp) -

3. KET LUAN

Véi k§ thuat array CGH hién nay c6 thé di
dén mot sb két ludn sau:

= Array CGH khong chi cho phép phat hién
cac truong hop bat thuong khong can bing
nhu k¥ thuit 1dp karyotype ma con cho phép
phat hién cac truomg hop bat thuong khong
can b%mg ctia NST & dudi mirc hién vi ma ky
thuat nay khéng thé phat hién duoc.

» Array CGH hién da dugc sir dung trong
chin doan trude sinh, dic biét dbi voi nhiing
truong hop thai nhi duge siéu am phat hién
méc cac di tat vé cu tric.

= Mic du ¢6 tinh vu viét hon hin cac k§

thuat phan tich NST truyén théng nhung
array CGH van con ton tai mot s6 g161 han do
d6 bén canh viéc tiép tuc nghién ciru dé khic
phuc nhitng giéi han d6, tu van di truyén la

‘hét sirc can thiét cho cac trudng hop duge chi

dinh array CGH trudc sinh.

» Cin c6 thém nhiéu nghién ctru dé xac
dinh pham vi chi dinh st dung array CGH
trong thai ky va thiét ké k§ thuat array CGH
t61 wu dung trong chén doan trudc sinh.

PHU LUC

1. Phong Xét nghiém Di truyén Y hoc
cta Dai hoc Y khoa Baylor, Texas, Hoa
Ky: da dua array CGH vao chan doan
trude sinh véi cac doan do oligo véi kich
thuéc trung binh 1a 30Kb phu tit ca cac
vi tri ¢6 lién quan dén khoang 140 bénh li
di truyén trén genome, bao gébm tat ca céc
hdi ching lién quan dén vi nhan doan va vi
mét doan di biét, ciing nhu cac ving quanh
tam dong (pericentromere) va cén dau tan
cung (subtelomere) va dugc chi dinh cho
cac truong hop thai ky c6 nguy cao mic cac
bénh 1y di truyén véi chi phi khoang 1600
USD mdi xét nghiém véi thoi gian thue hién
xét nghiém khoang tir 5 — 9 ngay. Dé biét
thém vé céc truong hop bénh ly c6 thé duoc
phat hién bang array CGH cua Baylor xin
vao trang web:Trang web tham khao: http://
www.bcm.edu/geneticlabs/

2. Phong Xét nghiém Signature genomics,
Washington, Hoa Ky: phat trién con Chip
chan doan trudc sinh voi k§ thuat array CGH
sir dung cac dong BAC tai nhimg vi tri dac

hiéu lién quan dén 100 hoi chimg di truyén

da duoc ghi nhén, cac vung can dau tdn cung
va cac vung quanh tdm dong. Ky thuét array
CGH phéi hop véi viée 1ap karyotype cua
thai nhi dugc chi dinh cho nhiing san phu co
két qua siéu am cho thiy co _bét thudng cua
thai nhi, cac truong hop c6 bit thudng trén
karyotype doi hoi can phai lam 16 thém béng
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cac k¥ thuit phén tir, ¢6 tién st cac thai ki
trude d6 bi da di tat khong 1 cin nguyén, tién
str sdy thai lién tiép hodc thai luu khong rd
nguyén nhan, tudi me cao, c6 két qua sang loc
huyét thanh cta me bét thuong ca nhig chi
dinh khac cho viéc phén tich NST. Chi phi cho
mdi xét nghiém 14 1550 USD va thoi gian tra
x€t nghiém khoang 5 ngay cho k¥ thuat artay

CGH. Dé biét thém vé céc truong hop bénh’
Iy c6 thé duoc phat hién bing array CGH cua -

Signature Genomics xin vao trang web: http://
www.signaturegenomics.com/

3. Phong xét nghiém Gene Dx, Hoa Ky:
phat trién ky thuat array CGH str dung khoang
60.000 oligonucleotit, cho phép phat hién
khoang 100 hdi chimg vi nhan doan, vi mit
doan, cac trudng hop tai sip xép ving can
dau tan cing cia NST, cac truomg hop léch
boi, va bat ky truomg hop mét can bing nao
cua genome 16n hon 1Mb. Chi phi cho mdi
xét nghiém 1a 1995 USD. Pé biét thém vé cac
trudng hop bénh ly 6 thé duoc phat hién bing
array CGH cua Gene Dx xin vao trang web:
http://www-genedx.com.
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_ DANH GIA KET QUA PHYC HINH
TREN CAY GHEP NHA KHOA TAI BENH VIEN
TRUONG DAl HOC Y DUQC HUE

Tran Thanh Phuoc!, Nguyén Toai', Lé Hong Lién', Vii Thi Bic Hai,

Tran Tan Tai', Nguyén Quang Hai', Nguyén Vin Minh', Lé Thi Diém Huwong',
“Trdn Thign Méin', Chdu Ngoc Phuwong Thanh', Tran Thi My Lan', Lé Quy Thédo’
: (1) Khoa Ring Ham Mt, Trieomg Dai hoc Y Dugc Hué
(2) Bénh vién Ring Ham Mdrt Hué

Tom tat

Pit vin dé: Implant 1 tru 1am bang chét liéu titan dugc cdy vao xuong ham dé thay thé cho rang
d3 mét, cho phép phuc héi lai ring d& mét vé& phuong dién chirc ning va thdm my. Tai Viét Nam
tir 10 nim gin déy viéc ciy ghép ring duoc thuc hién nhur mét ki thuat phé bién trong céc bénh
vién Rang Ham Mat. Tir thang 1 nam 2009, tai Phong kham Rang Ham Mat Bénh vién Truong
Pai hoc Y Dugc Hué da thuc hién cdy ghép implant cho bénh nhan. Chiing t6i thuc hién dé tai
nay nham muc tiéu d4nh gia hiéu qua ctia phuc hinh sau ciy ghép implant. Péi twgng va phwong
phap nghién ciru: Nghién ctru thuc hién & 34 bénh nhan véi 53 implant da duoc cdy ghép. Cac
bénh nhan dugc dét tru lanh thwong nudu va phuc hinh trén implant sau 2-3 tuﬁn.} Dénh gia Kkét qua
phuc hinh sau 1 tudn, sau 6 thang theo céc tiéu chi. Két qua: Hiéu qua cua phuc hinh trén implant
sau 1 tuin: 90,57% dat loai tdt, chi c6 9,43% dat loai trung binh. Sau 6 thang: 96,97% dat loai tdt;
3,03% dat trung binh, khong c6 két qua x4u. Két ludn: Két qua trén chimg minh tinh hiéu qua cua
cdy ghép nha khoa trong viéc phuc hdi chirc ning va thdm m§ cho ngudi bi mét rang.

T khoa: Implant nha khoa, phuc hinh rang

Abstract
EVALUATION OF RESULTS OF THE PROSTHODONTICS ON THE DENTAL
IMPLANTS AT HUE UNIVERSITY HOSPITAL |

Tran Thanh Phuoc, Nguyen Toai, Le Hong Lien et.al

Background: Implant is made of titanium fixture implanted into the jawbone to replace lost teeth,
allows for recovery of function and aesthetics. In Vietnam, dental implant has become a popular
technique in the Odonto-stomatology Hospital since 10 years ago. Since January 2009, dental
implant has been made for patients at the Déntistry Clinic, Hue University Hospital. The purpose of
this study is to evaluate the effectiveness of the prosthodontics on implant. Subjects and method:
The study consisted of 34 patients with 53 fixtures have been implanted. The patients were located
periodontal healing and prosthodontics on implant after 2-3 weeks. Evaluation results for the
next one week, after 6 months according to the criteria. Results: The effect of prosthodontics
on implant after 1 week: 90.57% achieved good, only 9.43% to the average. After 6 months:
96.97% achieved good, average 3.03%, no bad results. Conclusion: The results demonstrate the
effectiveness of dental implants to restore function and aesthetics for people with missing teeth.
Key words: dental implant, prosthodontics
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