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A. Cau trac va chirc nang NST nguwoi




Cau Truc va Chirc Nang Cua NST (1) |
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NST dwoc cau thanh béi DNA va protein,
hién dién trong nhan maoi té bao cua co
thé va mang thong tin di truyén can cho
sw phat trién cua té bao.
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Cau Truc va Chirc Nang Cua NST (2)

pter Telomere: C6é cau truc dac biét gom DNA va protein,
la nap tan cia NST. Cé cac chirc niang sau:
- Duy tri cau triic nguyén ven ctia NST

- Pam bao viéc sao ma DNA hoan tat

- Giup dinh vi NST

telomere
pter
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— qter
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centromer
9 Centromere: - Vi tri gan két cia 2 chromatid
-Co vai tro trong qua trinh phan bao:
telomere O ngwei, centromere gom hang tram Kb cua DNA lap lai,
qter thanh phan chinh la a—satellite DNA,

la chd gan cua protein nhan CENP-B.



B6 Nhiém Sac Thé O’ Ngweoi

2n = 46 NST, gom 22 cap NST thwong va 2 NST gi@i tinh XX /XY
Moi cap NST mang gen giong nhau (allele khac nhau)
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DNA VA NST

v NST & gd
metaphase gom 2
cau truc dbi xirng goi
la chromatid.

v NST cau tao tr chat
nhiém sac gom chi
yéu |a DNA va
protein loai histon.

v Pon vi co ban cua
NST la nucleosome.

DNA and Chromosomes
— Eukaryotic Chromosome Structure

Chromosome Nucleosome

DNA
‘double
helix

M6i nucleosome ;’J
gom: _ oL p
= 8 phan t& histon - Histones
= 1,75 vdng xo0an
DNA (khoang

146 cap

nucleotide)



. Th&i Gian Cia Chu Ky Phan Bao

| Ngtrng phan bao bang colcemid I

Nhiém sac thé
nam trén dia phan bao
metaphase plate

Phan tich nhiém sac thé |

Tt ky sau dén trwéc khi nhan

Ong vi thé

Chu ky té bao: Khoang 24 gi& ddi DNA trong gd S
Gl (Gap 1) :10-12 gio

S (Synthesis) :6-8¢qi®

G2 (Gap 2) :3-4gi¥ NST la s¢i don (n)

M (Mitosis) ;1 gio



Sw Phan Bao
Nguyén Phan
(Mitosis)

Nucleolus —.

Equatorial plane -
metaphase plate

INTERPHASE |
@ Nuclear envelope intact
@ No chromosomes visible

Prophase Ky dau
® Chromosomes condense and
become visible

@ Bipolar spindle develops

Prometaphase Tlén Ky glﬁ’a

@ Nuclear envelope dissolves

@® Chromosomes begin to migrate
to equatorial plane (metaphase
plate) and are seen to contain

two chromatids

Metaphase y g"']:a
® Chromosomes fully condensed
and located at metaphase plate

Anaphase Ky sau

® Each centromere splits

@ The two chromatids of each
chromosome are pulled to
opposite poles

Telophase Ky cuéi
® Chromosomes reach poles
and start to decondense

@ Nuclear membrane
reforms

® Cytoplasm starts to divide

— Mitosis

phase

Sytokinesis GA phan chia tb chét

@ Cytoplasm division completed
to give two daughter cells




Khai niém
Interphase va Metaphase

In‘terphase: la cac giai doan cua chu ky tb
gbm giai doan S, giai doan G1 va G2,
luc nay NST khéng quan sat duoc.

Metaphase: |a mét giai doan cua sw
phan chia tb, luc nay NST cudn (condensed)
nhiéu nhat va dé phan biét nhat

mitatic
nuclear anvelope spindle

surrounding nucleus

- —_—
GEME EXPRESSION MITOSIS
AND CHROMOSOME
REPLICATION
llllu'luf'u'_is.' ritotic

chromosome chromosome

INTERPHASE i PHASE

INTERPHASE

Chromosome Reproduction
Doubling of the DNA Content

%
{\o
W
INTERPHASE ~——— PROPHASE
= .
7 ﬂu’ L\
r
% ¢ X v 2
.t \"' ‘
/
PROMETAPHASE METAPHASE ANAPHASE

%*-%@

TELOPHASE INTERPHASE
!
i}%!f A0
h‘ IS I

TELOPHASE

ANAPHASE

4

CELL
DIVISION

INTERFHASE




- B

%3
=
]
bl
N
=
x
2
®

3
1 23
2
513 2
2 B
31
%
3
¥ 153
1 53 152 1
a2 183
51 =
2 3 " 1 2
- 3 1353
123 i 2 132 162
N A4 > 132 4 H 81
H H X 1
i 2 i 2 1
11 It}
1 s 21 313
+1 az X s
12 42 33 12
] nz gLk 13
2 11 i3 122
213 " 113
12 >
22 12 23 1¢
~ v 2 131 24
~n A L a e 2
47 133 %
% 243 2
l 2 27
F 28
. st
M R - s12
' " ER.
= 3 ; ne 3 13
o2 = = 33
R2 3 e 2
%3 * H.a B <
b » oy n2 B 2
] 2 a3 24
o] » B 3 » <
423 7 &l i 3
5 2 - .
“ 33 » 23 3 s

o
w
=
(&)
]
~
x

Nhan dién dwa vao o

kieu bang dac higu "7

cua tirng NST

23
12 s
134 1 na

2 1n.31
nz

Key:
[ Centromere
- rDNA

[ Noncentromeric
heterochromatin

18]
13 na
iR

n2

113
132

133

" 133
12 13
=% 1 o 2
o - 11
" 12 il
o 12 12
H mni
= ni 1
" |
a "
n 182
24 2 a3 -4
a5 bS] 134 =
19

20 22 Y




Cach Goi Tén Nhanh
va Bang NST

- Nhanh ngan (p) va nhanh dai (q)
- Cach goi tén bang NST: tuy vao
doé phan giai bang 400 — 550 — 850.
- Vi du vé bang nhanh p cta NST 1
khi nhuém 400 bang, gom p1, p2
va p3, trong do:
Pl: pll, pl12, pl13
P2: p21, p22
P3: p31, p32, p33,
P34 (p34.1, p34.2, 34.3), p35,
P36 (p36.1, p36.2, p36.3)
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B. Roi loan gen do bat thwong NST

B1. Cac bat thwong vé so lwong



Céac Roi Loan
S6 Lwong NST Thwong Gap

1. HGi chirng Down: trisomy 21
2. HOi chirng Edward: trisomy 18
3. Hoi chirng Patau: trisomy 13
4. HOi chirng Klinefelter: 47 ,XXY
5. Hoi chirng Turner: 45,X

6. Da boi trong ung thuw



Hoi chirng Down

NN K

SUN e 4y af

11

II ll T I BT 1

13 14 15 16 ) |7 4 18

LR LR I?I $s a translocation: 3-4%
19 20 22 X ( c6 thé 1a partial

A7 XY +21 (Trisomy 21): 95% trisomy 21)

( Robertsonian

Mosaicsm: gom - dong tb binh thwéng

-dong tb co trisomy 21
g y 16



[ Céc roi loan gen trong hdi chirng Down ]

Sw hién dién thém 1 NST 21 = tiang thém 1 phan gen

- ting biéu hién cac gen trén NST 21:

Superoxide Dismutase (SOD1): c6 thé gay ldo héa sé&ém va giam chirc ning

hé mién dich

*COLBA1L: c6 thé gay khiém khuyét & tim

*ETS2 : c6 thé gay bat thwong xwong

*CAF1A: c6 thé gay bat lgi cho viéc tong hop DNA

-Cystathione Beta Synthase (CBS): ¢6 thé gay pha v& sw trao doi chat va sira
chira DNA

‘DYRK: ¢6 thé la nguyén nhan gay cham phat trién tam than

*CRYAL: c6 thé la nguyén nhan gay duc thay tinh thé

‘GART: ¢6 thé pha v& sw tong hop va sira chira DNA

«|[ENAR (gen can cho biéu hién interferon): c¢é thé can thiép vao hé théng
mién dich ciing nhw cac hé thong co quan khac


http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=147450
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=120220
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=164740
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=601245
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=236200
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=600855
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=123580
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=138440
http://www.ncbi.nlm.nih.gov/entrez/dispomim.cgi?id=107450

[ Céc roi loan gen trong hdi chirng Down ]

Bat thwong tao dong tay thoang qua (TAM: Transient

abnormal myelopoiesis):

> TAM thwdng tv mat di < 3 thang; nhwng khodng 10% BN t& vong
do suy gan hoac da co quan.

> C6 doét bién GATA binding protein 1 (GATAL)

> Phat trién AML lién quan Down syndrome (AML-DS)



[ Céc roi loan gen trong hdi chirng Down ]

APP

BACE? p CRELD1
PICALM Bénh Khiém
APOE . khuyét tim
Alzheimer CCHD 50%
- AVSD 40%
\-VSD30% /
Hoi chirng Down
Gen trén NST 21
Ung thw Van de
mau dwong tiéu
10 — 20 lan Téng hoda
huyet ap
GATA1l (AMKL) DSCAM
JAK2 (ALL)

MIRNA hsa — miR-155



Hoi chtrng Edwards: trisomy 18

g% ; ey > 1/3000 tré mdi sinh
e H rd} !"( ﬁ > Khiém khuyét tim

» Gan lac ché

” ' \ Saf wr ey df 3¢

‘“ £s } 't H AR A > Tai thap

Lﬁf Ay g3 4 LR » Tay bat thuwdng

L » Cham phat trién tam than nang
> 98% say thai
> S6ng <1 n3

C6 3 dang: Song <1 nam
+ Trisomy 18
+ Mosaicsm

+ Translocation
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[ Cac roi loan gen trong héi chirng Edwards]

Sw hién dién thém 1 NST 18 =% tang thém 1 phan gen

—> Biéu hién bat thwong cta nhirng gen quan trong
trong sw phat trién co thé trén NST 18:

>Nghién ctru biéu hién gen bang KT microarray trén té bao dich Oi
va gai nhau ctia nhém c6 NST dd binh thwéng va nhém trisomy 18
= tang biéu hién gen Transthyretin (TTR) va thay déi manh
cac yéu té sao ma ha nguén /trisomy 18

»>Tang biéu hién clia TTR cling tim thay trén mo6 gan va
ruét nhirng trwedng hop trisomy 18 & tuan 20-23 cua thai.

>TTR van chuyén thyroxine va retinol =% quan trong cho
viéc phat trién binh thwd'ng cua thai nhi.



Hoi chirng Patau: trisomy 13

’ ~ » Hiém: 1/6000 tré mai sinh
'g ﬁ gi ﬂ H > Stt mdi va hé ham éch

» Tht )n tay va ngén chan
3“ !_ f: i S ul_u_ __ 5 '_g uia ngon ’ay va ng

t N ® » Khiém khuyét: tim, nao, than
_!__e_ gms ie : g & & > H?u hét say thai

» Song < 1 thang

2 < | ) 7 8 ar
_ 4 \—L
=N -5 ) B Y % -'*g- -
= 20 22 ¥ s

Co 3 dang: , , '
+ Trisomv 13 Thé kham dien hinh thi triéu chung |
y it nang né hon. Tuy nhlen biéu hién .

+ MOoSaiCSM ===p- bénh co thé thay déi ttr gan binh thuwdng

+ Translocation dén day du triéu chirng.

22



[ Cac roi loan gen trong hdi chirng Patau ]

Sw hién dién thém 1 NST 13 = ting thém 1 phan gen

—p tiang biéu hién cac gen quan trong trong sw phat
trién trén NST 13:

»Esterase D (ESD, dinh vi tai 13q14.11) la thanh vién cua nhom
enzyme thuy phan ester c6 vai tro trong viéc giai déc vi vay no co
vai tro trong sy phat trien cua gan va than.

>Tang biéu hién cla esterase D dwoc tim thay trén mé than
cua thai nhi c6 trisomy 13 == 0 thé lién quan dén viéc tao
thanh nhirng bat thwdng.

»Cac gen quan trong khac trong sw phat trién nam trén NST 13:
dang dwoc khao sat.



HoOi chirng Klinefelter: 47, XXY

§ ! z: ~a ¥ é ’ o
3 g 9 | E &
€2 A % 53 ‘ 3 >Nam: 46,XX
- >Nip: 47, XXY
id P oty gg Y 87 |
28 52 MR EE B8 e& Ak >Nam: 47,XX,der(Y)
i ' i ) ” ; b >Nam: 47,X,der(X),Y
g3 i A8 3 g * 3 & > Cac bat thue
S | = % 2 ~ # 2 ac bat thwong
5 b N ® ” - sb lwong NSt khac:
19 48, XXXY
.19 Jzo. .21‘ 22‘ :‘A . \; 48’XXYY
49, XXXXY
A : 47, XXY Cell No. : 003

Thwdng gap la nam: 47,XXY

24



{ Céc roi loan gen trong héi chirng KIinefeIter]

Sw hién dién thém 1 NST X = ting thém 1 phan gen
—p tang biéu hién cac gen trén NST X =—p giam biéu hién

cuia cac gen chiu trach nhiém viéc san xuat testosterone =——p
giam dang ké testosterone trong huyét twong.

>Nghién ctu cho thay ¢ mdi lién hé gilra biéu hién gen GTPBP6
(GTP binding protein 6), TAFOL va CXORF21 v&i nhan thirc ngbn
nglr == cO thé thiét 1ap madi lién hé nhan qua gitra cac gen nay Vo
phat trién than kinh va chrc nang ngén ngir.

>Tang biéu hién cia GTPBP6 trong KS: twong quan nghich véi kha
nang ngon ng (tuy thuéc thém 1 hoac > 1 NST X)

»>Tang biéu hién cta XIST (X inactive-specific transcript ): bat hoat

nhiéu gen trén NST X trén KS twong tw nhw ngudi niv (XX) (binh thweng
1 NST X trén nguoi nl bj bat hoat vé mat di truyén dé can bang vé nhirng gen lién két NST
X v&i nam, nghién ctru trong gan 5 thap ky chirng minh la do XIST locus).



49 M4 atme ol e
HEBA RS A8 Rok Hgn AEvs Sud

936 bgh 808  B¥8 80 e

_ifgit_ 83250_& CLLT QY. 8 axs _Q_

12, XXY,+1,+2,+3,+3,+4,+5,+6,+6,+7,+8,+9,+10,+11,+11,
+12,+13,+14,+15,+16,+18,+19,+20,+21,+21,+22



- DABOI TRONG BACH CAU CAP DONG LYMPHO
23 88 zan

356 aF

88 08 afs

53, XX,+3,+4,+/7,+9,+11,+18,+21



[ Cac roi loan gen trong da béi NST/BCCDL ]

> Giam biéu hién gen ma hoa asparagine synthetase

»>Tang biéu hién gen SLC19A1 (ma hoa chat van chuyén MTX vao tb)
trén NST 21 == tang tich tu cia MTX polyglutamates trong té bao
(thwdng co 3, 4 NST 21/da bdi)

»>Tang biéu hién cla gen proapoptotic CAS-P8AP2 tai NST 6q15
—p & bao blast da bdi cé xu hwéng trai qua qua trinh chét theo
chwong trinh té bao mot cach tw phat kha ro

Giai thich
Van dé nhay v&i hoa tri liéu:

corticosteroids, mercaptopurine, thioguanine,
cytarabine, L-asparaginase (ASP) va methotrexate (MTX)



[ Cac roi loan gen trong da béi NST/BCCDL ]

Aspartate + glutamin

ATP l Asparagine synthetase

Asparagine + glutamate
l Asparaginase

Aspartic acid + Ammonium

Té bao ung thu khéng tw tdng hop dwoc asparagine, ma st
dung asparagine trong mau do té bao binh thwéng tiét ra

Asparaginase phan hily asparagine trong mau nén té bao ung
thw khong st dung dwo'c === chét

Muc tiéu diéu tri BCCDL: ‘ Asparagine
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B. Roi loan gen do bat thwong NST

B2. Cac bat thwérng ve cau tric



Mot S6 Bat Thwong Cau Triac NST Thwéng Gap
. deletion: mat doan

. addition: them doan

. isochromosome: dong NST

. balanced translocation: chuyén vi can bang

ga S~ W N =

. inversion: dao doan

6. insersion: chen doan

/. Ring chromosome

31



Deletion: mat doan

Mat doan & phan nhanh NST

BBl
(1q21—1qter)
5
o

Mat doan & trong NST
i AR

g 8

Co6 thé tao
to hop gen

del(5g14) del(7g31)

Gjém 1/2 cac gen
¢ phan NST bi mat doan

32



Addition: thém doan

add(12)(p11) add(12)(p13) add(4)(p15)
add(12)(p11) VAR
'y t
e, l §¢{ %E
— :
o der(12)t(3;12)(p12;p11) 12 4

Thém chat liéu di truyén
& phan NST thém doan
(c6 thé khéng xac dinh

dwoc phan NST thém vao)

33



Isochromosome: dong NST

bri

Tang thém 1 lan phan gen clia 17q hoac 3p
(co ché twong tw nhuw trisomy)

L
rA
€
3 v

L
3 2
] €
q
1s

9

34



Co ché cta dong nhiém sac thé 17

idic(17)(qter— p12::
wm| P12 —qter)

() idic(17)(pl2) %g
ok

i(7)(q11)

x Kéthop

-- I(17)(q10)
& 17qE (17)(q10)
— ® 3

j i(17)(qter - q10::
179 E ql0—qter)

(c) (d)

35



Balance translocation- derivative

NO.8

t(8;21)(q22;922)

Tao to hop gen



Inversion: dao doan

Pao doan & 2 nhanh NST Pao doan trén cung 1 nhanh NST

normal No. 16 inv(16)(p13q22)

Inv(16)(p13922)

normal No. 3

Inv(3)(q21g26)

Tao t6 hop gen



insertion: chen doan
(direct, inverted)

dir ins(2;5)(p16;913923]

.

g

/

T

et

3

2
S —

T

2

liie

4

5

2

25y
E —l

45

v 3

'No.5

5
2 4
f
6
5
1y
i

No.2

- C6 thé tao t6 hop gen

- C6 thé tang thém phan gen

4 A
t B

inv ins(2;5)(p16;923913

~~—~>

Tuy doan NST chen vao

38



Ring & marker chromosome

—C ring(2)(p25q 37)}

( marker chromosome )—

Co6 bat thwérng NST

nhwng chwa xac dinh dwoc
Khi da xac dinh thi

dinh danh bat thwong

marl, mar2, mar3 mmp marl, mar2

U

der(5)t(5;16)(g32;922)del(5)(p14)

Co thé tao td hop gen

39



DANH PHAP POC NST THEO ISCN

International system for

human cytogenetic nomenclature (2013)

Co6 tir nam 1966, stra dbi qua cac nam 1971,
1978, 1985, 1991, 1995, 2009, 2013



XAC DINH DONG TE BAO BAT THUONG

1. Bat thwérng cau trac: 2 2 té bao

2. Bat thworng vé so lwong: 2 3 té bao



MO TA BAT THUONG NST

>NST gidi tinh dwoc viét trwde, sau do 1a bat thwdng
tréen NST thwong.

>D0oi véi mbi NST, bat thwong so lwong dwoc liét ké
trwdc bat thwdng cau trac.

»>C06 nhiéu bat thwdng cau tric 1 NST: viét theo the tw
alphabe dé phu hop véi thuat nglr viét tat cia bat
thwong.

>Nhiéu dong bat thwérng khac nhau: méi dong phan
cach b&i dau /

»>Dong NST binh thwdng néu cé hién dién ludn dwoc
liét ké sau cung.

42



[Céch Viet Bat Thwong Nhiém Sac Thé (1)]

Céach viét ngan

Mo ta chi tiét NST

Cach viét dai

del(3)(p13)

del(3)(pl13 =» gter)

del(5)(g12931)

del(5)(pter =» q12::9031 =» qter)

der(12)t(1;12)(p12;p13)

der(12)t(1;12)(1pter =» 1p12::12p13
=1 2qter)

1(9;22)(q34;911)

22pter =» 22911:. 9934 =» 9qter)

t(9;22)(9pter =» 9q34::22911 =» 22qter;

43



[Céch Viet Bat Thwong Nhiém Sac Thé (2)]

Sai Dung

der(1)t(1:12)
t(9;22)

44



SERCHE 38 B 4
#6 %1 o dox 58 u3 o8
B9 88 8 3R as s
spagf o'my § 8

49,XY,iso(7)(q1l),+del(9)(g22),der(15)t(15;21)(g26;921),
+20,-21,+marl,+mar2




~ NOIDUNG |

C. Céac ky thuat phat hién bat thwong NST



CAC KY THUAT TUONG NG MUC PHAN TU

Nhiém sac thé

Deoxyribonucleic acid (DNA)

(+ Histone)

Ribonucleic acid (RNA)

Protein

Nhiém sac thé do

FISH

Southern blot (DNA)
Northern blot (RNA)
PCR

DNA sequencing

Hoa mé mién dich
Western blot
47



BAT THUONG NHIEM SAC THE

TRONG UNG THU

v" Hau hét cac bénh ung thw déu co6 bat thwérng NST (chromosomal
in§tability: CIN)
v' Bat thwdng vé so lwvong hoac cau truc

Phat hién bat thworng NST:
< Giup cho chan doan:
CML [t(9;22)(g34;911)], AML [t(8;21)(922;922)], Ung thw bang quang
(NST 3, 7, 9 va 17),...
< Panh gia tién lwvong: ung thw mau, khuéch dai gen HER2 trong ung
thw vu, gen MYCN trong neuroblastoma,...
< Giup quyét dinh diéu tri: Ung thw va c6 khuéch dai gen HER2, ung
thw phdi co gen t& hop EML4/ALK,...
< Panh gia dap &ng véi diéu tri, dac biét trong ung thu:
NST Ph trong CML

48



~ NOIDUNG |

C. Céac ky thuat phat hién bat thwong NST

C1. Nhiém sac thé do



Yéu To Can Thiét Trong Nudi Cay NST

1. Bénh pham

- Tay xwong hodc mau TM (chong déng heparin)

- Dich 06i, gai nhau, da, u dac ...
Nén nudi cdy cang s&m néu cé thé, tét nhat la trong 1 - 2 gi®» sau
khi lay mau. Khéng dwoc 1am déng cac mau.

2. Méi trwérng cay

- RPMI 1640, MEM, Ham F10, McCoys ...

- B6 sung fetal bovine serum (FBS), L-glutamine, khang sinh va
mot s6 chat kich thich tuy loai té bao dwoc cay.

3. Diéu kién nhiét dé va dé6 am

- Cay té bao & 37°C, 5% CO,,

- Dieu kién labo luc thu hoach, nhuém bang: nhiét doé 24 - 27°C,
dd am 50-60%.

50



' Cac Chét Kich Thich Trong Nué6i Ciy NST |

1.Chat chuyén dang té bao lympho T trwéng thanh

Trong mau ngwei binh thwong: # 70% la lympho T
- Phytohaemagglutinin (PHA): PHA-M (mucoprotein form)
- Pokeweed mitogen: vira chuyén dang lympho T va B
2. Chat kich thich phan bao khi nudi cay roi loan tb lympho B
- Lympho B giai doan non: khéng dung chat kich thich
- Lympho B trwéerng thanh: TPA (12-0-tetradecanoylphorbol-13-acetate),
EBV (Epstein—Barr virus), LPS (lipopolysaccharide)...
3. Chat kich thich phan bao khi nudi cay roi loan tb déng tay
- Khéng c6 mitogen dac hiéu
-Thwérng bé sung cac cytokin: IL3, IL6, GM-SCF,...

(can than trong vi c6 thé té bao binh thwong ciing phat trién)
4. Chat kich thich khi nudi cay té bao 6i: khdong c6 chat kt dac hiéu
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Quy Trinh Cay, Thu Hoach va Phan Tich NST

Cytokines
Cay té bao F = BM:12d
wlsEEnes  PB:2-3d
~ MMcells:5-7d
> M A
Thu hoach o I-'.:'.=|
i o 1 o
; 0.075M KClI Carnoy
cell collection hypotonic fixation

treatment 3-4 times
37°C, 20-30min

Chuan bj
tiéu ban U '
R air-dry method
cell suspension flamirig method
= = A G-banding
Nhuém bang Q-banding
(R, C, TNOR)
analysing 20-30 metaphases g
- 3 -'u'.|:'.i:"'.E
A { o= - ?mca
Phan tich S o ﬂ:}ﬁh

Tra két qua

Hién nay, khoang 20 - 30 té bao dwoc
phan tich dé cho ra két qua. Trong
trwwdng hop 6 bat thwong NST chwa
xac dinh dworc, ching ta cé thé phan
tich thém hoac thwc hién cac ky thuat
di truyén phan tir khac.

: |
AR = 4
' 2 3 4 5
- - :
’ .- - o4 - -
6 7 8 9 N\ 10 1 12
L -
13 14 15 16 17 18
19 20 21 22\ X ¥
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~ Cac Loai Bang |

1.Bang G------- xwr ly v&i trypsin + nhuém Giemsa
(bang dam la bang G nhuém vung DNA giau AT)
2. Bang Q------- nhudm bang Quinacrine,
DAPI (4’,6-diamidino-2-phenylindole) hoac Hoechst 33258,
nhudém vung DNA giau AT, giong bang G, KHV huynh quang
3. Bang R------- everse--- ngwoc voi band G (nhuom vung GC)
(bién tinh trong dd muoi néng — Giemsa)
4. Bang T------- Giong bang R, nhwng nhudém tap trung Telomere

5. Bang C--—---- nhuém Centromere (barium hydroxide-Giemsa)
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-
D & 2p NA 28 z 3
19 20 21 22 X ¥

Thwdng dwoe stir dung nhat vi sau khi nhuém
lam lwu dwoc lau (khoang 2-3 nam)
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Q-banding |

Dé nhuém nhwng bang dé bi hiuy khi phan tich
dwéi KHV huynh quang nén khong lwu lam dwoc
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NHIEM SAC THE BO: BACH CAU MAN DONG TUY
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Wu va Khuyét Diem Cua NST Po

- Yu diém:
Phat hién dwoc nhiéu dang bat thworng NST
tréen mét bénh nhan

- Khuyét diém:
DPoi héi té bao phan chia va phai thu dwoc TB & ky gitra.
Nhan ra bat thwérng khi bang NST do6 > 10 Mb.
Két qua thwong co trong vong 2 tuan, sdm nhat la 3 ngay.
Khoéng phat hién dwoc bat thwérng NST néu tai sap xép an.
Phan tich khoang 20 - 30 té bao.
Khéng phat hién dwoc khuéch dai gen



~ NOIDUNG |

C. Céac ky thuat phat hién bat thwong NST

C2. Lai tai ché phat huynh quang (FISH)



FISH: NGUYEN TAC KY THUAT

Fluoresence In Situ Hybridization s M « Mau do (probe): Chudi DNA ngan da
' dwoc gan huynh quang
« Bién tinh (denature): Chudi ddi DNA

Labeling with 3 oL . .
tach roi thanh chudi don & 75°C

flugrescent dye | \*‘;“ :
L . Lai héa (hybridize): Cac chudi don

DNA dic hiéu sé bat cap duwoc voi

nhau & diéu kién thich hop

4

Phat hién dwoc cac chudi dac hiéu

nh& cac probe
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Nhirng Probe St Dung Cho FISH |

@ o-satellite probe
@ whole painting probe
= BAC/PAC probe (150-200kb)

~gDNA probe for
a specific gene(>2kb)

CDNA probe for
a specific gene (>5kb)

0000 <

BAC: Bacterial artificial chromosome
PAC: P1 artificial chromosome



Nguyén tac cua interphase va metaphase FISH (1)

Té bao binh thworng  Té bao bat thuwdng

Metaphase FISH

Interphase FISH

® No0.8 a—satellite probe
@ No.7 a—satellite probe



Nguyén tac cla interphase va metaphase FISH (2)

Té bao binh thwéng  Té bao bt thwong

Metaphase FISH

Interphase FISH

@ Probe A
@® ProbeB

<> Té hop A/B




KHUECH DAl GEN HER2 TRONG UNG THU VU

HER2
(NST 17)

HER2 Positve s Binh thwdng: Ung thw va:
S ¢ 2 tin hiéu mau dé  nhiéu tin hiéu dé
LB
Trastuzumab
(Herceptin)

64



MAT DOAN TRONG UNG THU TIEN LIET TUYEN

i 3
A ERG "break-apart" assay |
ERG TMPRSS2

M«*—
i —

Separate or lost

Class N Class Esplit




HC MAT POAN TBX1 VA 22¢g13.3 TRONG DIGEORGE

DiGeorge Critical
Region (DGCR): 90%

HIRA CDC45 E? DGCR8
(TUPLE1) SEPTS GNB1L
| r’\ - D
UFD1L  D2251637 D2251662
D2251627
[E——
100kb
211kb —_

22q11.21 / 22q13.33

TBX1

SSUELDD

HHHNK A R

(_‘I

RABL2B

ARSA

8
44kb

Té bao binh thwéng

Mat doan gen TBX1




LECH BOI NST TRONG KHAO SAT TIEN SINH

PROBE SET 1

DXZ1

X centromere Xpl11.1-q11.1 (DXZ1) Green

Ul

Y centromere Ypl11.1-q11.1 (DYZ3) Orange

N1271
UV IOL
\II“I./

18 centromere 18p11.1-q11.1 (D18Z1) Blue

PROBE SET 2
7 hY
A e
B4 13 unique
sequence
SR ’; (13914.2) Green
Dlssn%'i D1351155 ‘ ousml ‘<—]
0135917 D13S D1351218
124kb 416kb
100kb
280D
\
_KCNJ6 ___DSCR4 _ PDSCRs
02I5|270 ‘l[) llllll 337 DZI‘\I-U9‘ [)2.1%1.1;'.5'(J DJISI91I? l():]Slm (_IHJJISHI
D2151440 D123 0 D215ies3
1 | ]
106kb
21 unique
sequence
(21g22.13)

Orange




MAT DOAN 17p13 (p53) TRONG PA U TUY

" 17pl3.1
“ 17cen
17

Doan do LSI TP53 Spectrum Orange / CEP17 Spectrum Green

17p13.1 Region

D17S812€
I EFNBS3
| D175655

= SAT?
W 7p53

- 172 Kb -

LSI TP53 SpectrumOrange Probe

17 centromere

17 centromere 17 centromere

NST 17p binh thwong Mat doan 17p13 Monosomy 17



CHUYEN VI t(9;22)(q34;q11) TRONG CML

=

Centromera 22q11.2 reg Telomere
22q11.2 LSIBCR ‘

] [ 5 G

T pectrumGreen | v e

- 5 3

- | |

22

fe— B0k —————p— 300 KD —p——————————— GO0 kb ———————— ]
LS| BCR Dual Fusion

Centromera l l Telomera
AL

5 gene -56 kb § ABL gene - L%
| K
e ~B50 kb |
| 9g34 LS ABL LSI ASS-ABL

SpectrumQrange

9
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LPNG DUNG CUA KY THUAT FISH TRONG UNG THW

Khoang 20 loai FISH probes

»>Ung thw phoi

»>Ung thw tién liét tuyén
»Ung thu vu
»Melanoma

»Neuroblastoma



LPNG DUNG CUA KY THUAT FISH TRONG HUYET HOC

Khoang 50 loai FISH probes

>Bénh bach cau cap
>Bénh bach cau man
»Loan sinh tuy

»Da u tuy
»Lymphoma



UNG DUNG CUA KY THUAT FISH
TRONG BENH LY DI TRUYEN

»Digeorge syndrome
»Prader-Willi
»Rubinstein-Taybi
»Alagille
»Wolf-Hirschhorn,...




'FISH: Wu va khuyét diém |

- Uu diém:
Phat hién dwoc bat thwérng NST trén ca
TB khong phan chia.
Cho két qua nhanh trong vong 24 gio.
Moi dac hiéu nén phat hién dwoc tai sap xép an.
Phan tich nhiéu TB: tir 200 dén 500 TB (d6 nhay dé phat
hién clone bat thwdng 1a 1%).
Phat hién dwoc khuéch dai gen

- Khuyét diém:
Khéng phat hién dwoc bat thwdng di kém vi khéng quan
sat dwoc toan bd cau tric cia bdé NST.



~ NOIDUNG |

C. Céac ky thuat phat hién bat thwong NST

C3. CGH-Array CGH






Ky Thuat CGH

(comparative genomic hybridization)

Spectrum Orange

' Spectrum Green

Mau xanh Mau vang Mau do

\ \ \

Khuéch dai Binhthwong M4t doan

Tim bat thwong NST trong trwdng hop:
- U dac )
- Khéng cay dworc NST



CGH-metaphase \

Bl DNA chirng (ngwei binh thwong)
DNA bénh nhan




ARRAY CGH

* |n array CGH arrays of genomic BAC,P1,cosmid or
cDNA clones are used for hybridization instead of
metaphase chromosomes in conventional CGH

technique.

* Fluorescence ratios at arrayed DNA elements provide a
locus-by-locus measure of DNA copy-number variation,

represents a means of achieving increased mapping
resolution.



Reference DNA
Cyv3-lnbeled

Test DNA

CyS-<Inbeled

ARRAY

+2

s

Gl
Analyvtics software
+1

~

Interpret Data

: Heterozyvgous Deletion
Normal

: Homozygous Deletion

-
-1

adusoq yn Q1

1l

+1: Duplication. 3 copies
+2: Duplication, 4 copies

AMlicroarray
scanner

MIX
|
-
e
:"
Hybridization
-

CGH

DNA loss
or deletion

DNA gain
or duplication

Normal
Situation



CGH VA ARRAY CGH
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CAC PIEM CAN LUU Y

Cau truc, chirc nang NST va sw phan bao nguyén phan.
Khai niém interphase va metaphase

Cac roi loan gen trong cac HC: Down, Patau, Klinefelter
Cac bat thwong NST c6 thé tao té hop gen

Gia tri cha viéc phat hién bat thwong NST

Cac yéu to can thiéet trong nudi cay NST

Cac chat kich thich trong nuéi cay NST

Cach doc cong thirc NST

Wu va khuyét diém cua NST do, FISH

10. Cac loai FISH probe

11. Cac trng dung cua ky thuat FISH

12. CGH va array CGH
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