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1. Gidi thiéu chung
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Recap
DNA (Deoxyribonucleic Acid) PNA (Ribonucleic Acid)

@ AmoebaSisters

@ Adenine @ Adenine
@ Thymine ® Uracil

@ Cytosine @ Cytosine
@ Guanine @ Guanine







Recap

Nhiét d6 cao 90-95 do C
HOAC héa chat (alkaline)




Nucleic Acid Hybridization

Year introduced: 1971 — 1972

Figure 14.7 Nucleic Acid Hybridization and Introns (Part 1)

What? "
* Exploits ability complementary 5 ¥y &
sequences DNA / Probe

» Single stranded = pair = double
helix

3 5
- Target

WhO? Ta rget Denaturation
e 2 complimentary DNA sequences - .
e 1 DNAand1RNA
* 2 RNA sequences

Use:

* Detect and isolate specific ¥ E
sequences

* Measure homology oyl
* Define characteristics

Hybridization
_—



Nucleic Acid Hybridization

DMA is denatured
by heating Renaturation

on cooling

(c) RNA
o LA B
3 GCAU
Hybridization
DNA/RNA hybrid J
(d) '

ENA strand DA strand



2. PP Southern Blotting



Khai niém chung

« 1975: Edwin Southern

- P3c diém:
« Dinh tinh DNA trong mau
« Bién tinh DNA
 Lai DNA-DNA
« Mang loc nitrocellulose

« Nguyén ly:
« Bién tinh va phan tach DNA theo
kich thudc
« Chuyén cac doan DNA phén tach
bang dién phan sang mang loc

« Phat hién cdc manh DNA bang pp
tham do (doan do DNA)




Qu y t r\l n h AND bién tinh trén gel @

(NaOH, Formadehyde)

- B

== Chuyén ADN tir gel
'A -
lCIeavagewuthoneor Phan tach cac doan el
more restriction enzymes

ADN bang phuong
Y P phap dién di trén gel
\\\ ).»-\\- —_F agarose

\ : ) = -
- Cac doan ADN
= trén mang
Xac dinh trinh tw
Cat ADN véi dich gén véi mau
enzyme gigi d: 'ba:‘hq r;lh'l‘wng
han thich hop phap thich hop
VD: X-ray film

U véi mau doé (trong dém)

Video tham khao: https://youtu.be/TOKhHy7rU18



Restriction enzyme

 Enzyme cat gidi han (RE) /
Endonuclease

e Nhin biét doan trinh tw
nucleotide dac hiéu trén cac
phan t&r DNA

* C3t ca hai soi DNA bd sung tai
cac vij tri dac thu.
e Cau hdi:
* Tai sao phai cat DNA?

* Tai sao phai cat DNA tai mot trinh
tu dac hiéu biét truwdc?

L (Klug & Cummings 1997)
Recognition site

! “ASAT-TC— 3'
5 GI | | | I F 3
| | 1 | | I
| | | | | |
3 C-T-T-A-A-G—LL5
Treatment with EcoRlI
3 (;- — A-A-T-T-Clﬁ—?
: Complementary tails :
3 C-T-T-A-A — c1-1Ls



UIng dung

« Xac dinh intron, exon, dot bién (thém hoac mat doan)

« Khi st dung cac DNA marker khac nhau lam mau do, cé
thé phan biét dudc cac loai, cac loai déng hinh.

- Enzyme giGi han (Restriction enzyme): giup phat hién su
da dang chiéu dai cac doan cat bdi RE, qua do, nhan biét
su sai biét di truyén & vi tri nhan biét cia cac RE dan dén
sai biét trong chiéu dai cua cac doan DNA tao ra tu RE do.

« Chan dodn bénh thai nhi (fragile X syndrome)

« Nguyén nhan gay ra hoi chu’ng Fragile X la do mét khi€ém khuyét
trong gene FMR1, hién dién trén nhiém sac thé X.

« Khuéch dai cua doan lap CGG trong vung 50 khong dich ma cu
FMR1 (OMIM *309550)

« Khuyét tét vé phat trién va tri tué
« Di truyén thudng gap & bé trai



Fragile X syndrome

A 15-year-long Southern blotting analysis of FMR1 to detect female carriers and for prenatal
diagnosis of fragile X syndrome in Taiwan.

# Author information

Abstract

Here, we review the results of Southern blotting analyses of the FMR1 gene performed in our reference laboratory in Taiwan over a 15-year
period. In total, 725 high-risk women with a family history of fragile X syndrome (FXS) or idiopathic intellectual disability, 3911 low-risk
pregnant women without such family history, and prenatal diagnosis data for 32 foetuses from 24 carrier mothers were included. Only 2
carriers were in the low-risk group, which indicated a prevalence of 1 of 1955 women (95% confidence interval: 1/7156-1/539). A total of 100
carriers were found to be in the high-risk group, thus revealing a significantly higher frequency than the low-risk group (100/725 vs 2/3911,
P<0.0001). Eight of the 14 foetuses that inherited the matemal mutant allele were verified to have a full mutation, with the smallest maternal
pre-mutation allele carrying 56 CGG repeats. The overall findings confirmed that the carrier prevalence among low-risk women in Taiwan is
significantly lower than that reported in western countries. Therefore, the most important step for preventing FXS in Taiwan would be to focus
on high-risk women by promoting general awareness of this disease and spreading knowledge regarding the benefits of carrier screening and
prenatal testing.
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3. PP Northern Blotting



Khai niem chung

1977: James Alwine, David Kemp, and
George Stark at Stanford University

Péac diém:
«  Dinh tinh RNA trong mau
« Tach RNA
 Lai RNA-DNA

+ Mang loc nitrocellulose, amino benzoxy methyl

Nguyén ly:

« RNA phan tich theo kich thuéc > dién di

« Bién tinh: (i) ngan can su hinh thanh cau trac
bac hai cua RNA (ii) khéng can trd su di
chuyén cling nhu su tach cla cac RNA trén gel

+  MA&u do DNA c6 danh dau phéng xa lai véi RNA
dich

«  Xé&c dinh dudc biéu hién gen




Quy trinh

Video tham khao: https://youtu.be/locmeyP6gml

RNA Extraction

NN

Electrophoresis

—f P
—
— —
—9
T — Labeled probes
— -
— —_— RNA separated by size
— Visualization of labeled
RNA on X-ray film

Northern Blotting
(Transfer of RNA to membrane)

‘




UIng dung

e SU dung
. Phat hién su c6 m3t mRNA trong cac mau khac nhau
. Phan tich su biéu hién cua gen giita hai mau
« Phat hién virus RNA

« Uu diém
- DBon gian
« CO4 thé luu trir 1au dai

« Khuyét diém
« D06 nhay thap so véi nhitng KT khac nhua Real-time PCR, microrray
. Dé bj &nh hudng Rnase
« Phat hién dudc it gene



Cau hoi

* So sanh Southern va
Northern Blotting

* V&i nhirng tién bd trong
cong nghé ngay nay,
nhirng KT nhu vay con
cho dirng?




4. PP Lai phan t( tai cho

In-situ hybridization (ISH)



Khai niém chung i

A A , « A Nitrocellulose - | 2o gfig:gaw

* Khong can tach chiét i @'/

* Trinh ty nucleic acid -G
(DNA/RNA) trong té e |
bao, mo

* Mot vai rng dung:
e Lai trén khuan lac
e Lai trén NST
* Lai trén té bao va moé

denature DNA,
add probe.

\ = \\
o
° o o

° o S
o o
[+
Identify positive /
colonies.

Autoradiograph

€, Figue 168 X -



Pham vi sir dung

- BOi tugng nghién cuu:
« Phic tap, nhiéu té bao khac nhau
* Phoi hdp phat hién mRNA va protein = phién
ma va dich ma
« TUGNg tac cua cac nucleic acid khac nhau:

« Giup hiéu ciu tric sap xép, qua trinh diéu hoa va chlc nadng
cla cac gen



5. FISH — Lai phan tu
huynh quang tai cho

Fluorescence In-situ hybridization (F-ISH)



Khai niem chung

« DPic diém:
«  DAau do huynh quang (probe), Trinh tu b6 sung trén NST, Xac dinh trinh tu DNA d3c trung trén NST
« Xem xét chu trinh nhén Ién cua t& bao, déc biét & pha trung gian cla nhan té bao dé tim cac bat thudng
trong nhiém sic thé
 Ung dung:
« Tuvan di truyén
« Phat hién va xac dinh vi tri cdc RNA dich dac hiéu (mRNA, microRNAs) bén trong té bao, t€ bao khdi u tuan
hoan di c&n va cadc mau mo.
«  Xac dinh su bi€u hién gene (trong t€ bao va mé nhét dinh & nhitng khoang thdi gian khac nhau trong qua
trinh phat trién)

probe DNA Denature
& Hybridize

Labeling with
fluorescent dye



Khai niem chung

« Uu diém:

Dot bi€n mat doan nho

Phat hién bi€n dang di truyén sém
Thdgi gian ngan (vai ngay), khong
can nudi cay

Nhiéu han 1 gene dich

« Khuyét diém:

Gidi han phat hién cao

Pau do huynh quang phai dugc
thiét ké

Khong kinh té

Tay nghé cao




Quy trinh

Video tham khao:https://youtu.be/b81DcJC1jAs

Gene Fixed Cells
RS BEEN (on slides)
DNAase n
(random cut) b i
Tl alil SN T D EB RN AEAEOTEEA D e

Dig-dUTP (or Biotin-dUTP) B
.>< - dCTP + dATP + dGTP (Formamid 42°C)
NICK I

TRANSLATION | (PSS G e IO I T ) L T

AEAIOEaNE "M U T ] T T I Y Ve e 1O

_ Hybridization
Denaturation (on slides)
(75°C) i
S BB \

Hrend EEEEREANRET Y

L+
. 9 |

EpifluorescentMicroscopy
- The gene is located

S Antibodies anti-Dig (or Avidin)
/i\ linked with a fluorophor

FELEY Ve
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Quy trinh

 Phuwong phap thuwc hién:

Chuan bj mau va dau do
Cb dinh mau

Lai gi(ra dau do va trinh tw
dich dac hiéu trong té bao

Rlra mau dé loai bé cac dau
do khong duwerc lai

Do tim mau
Quan sat, hién thj va lwu triv
két qua

fixation

sample preparation

hybridization

washing
mounting

visualization



boan do (probe)

- Probe chuyén biét

« Gan vdi mot vung chuyén biét ciia NST

« SU dung khi tach mot vung gen, xac dinh NST nao ma gen dinh vi
- Probe ca nhiém sic thé

.« Tap hgp gdom cdc mau dod nho hon, mdi cai gén vao trinh tu khac
nhau doc theo NST

« S dung dé kiém tra su bt thudng clia NST
- Probe L3ap lai trung thé

« Tao ra tu cac vung co trinh tu lap di lap lai co trén vung gira cua
moi NST.

« S dung dé xac dinh ca thé nao mang vat liéu di truyén tor moét NST
chuyén biét nao dé



boan do (probe)

Centromere probes

* Alpha and Satellite Ill probes

* Generated from repetitive sequences
found in centromeres

* Centromere regions are stained brighter

Telomere

» Specific for telomeres
. Sgecjﬁc tg the 300 kb locus at the end of
specific chromosome

Whole chromosome

» Collection of probes that bind to the
whole length of chromosome

* Multiple probe labels are used

* Hybridize along the length of the
chromosome

* Deletion

* Translocation probes

* Gene detection & localization probes
* Gene amplification probes




boan do (probe)

dsDNA probes

Stable, available, easier to obtain

RNA probes

* Higher thermal stability,

» Better tissue penetration,

* More specific,

Low background noise by RNase

ssDNA probes

Stable, easier to work with, more specific,
resistant to RNases, better tissue penetration,
without self- hybridize

Synthetic oligonucleotides probes

*Economical, stable, available, easier to work with,
*more specific, resistant to RNases,
*better tissue penetration, better reproducibility.




FISH

« Ky thuat FISH dwoc chi dinh trong cac trwvong
hop sau:
« Chéan doan trwdc sinh cac bat thwong so lwong
NST & thai nhi.
- Phat hién cac mat doan nhd & mot s6 hdi chirng di
truyén.
» X&c dinh cac doan nhiém sac thé chwa ré nguon
goc.
» Phat hién cac bat thwdng nhiém sac thé dac hiéu
trong ung thuw.



FISH — Chan dodn trudc sinh

o Chén doén trwéc sinh céc bat thuong sé luvong NST &
thai nhi.

FISH Test: 3 copies of chromosome 21
- Trisomy 21 (Down syndrome)
2 copies of chromosome 18

Trisomy 13

FISH c6 thé dung dé sang loc mét s6 hoi chirng di truyén thuwdng
gap nhw héi chirng Down (trisomy 21), héi chirng Patau (trisomy
13), héi chirng Edward (frisomy 18), héi chirng Turner (monosomy
X), héi chirng Kleinerfelter (XXY)



FISH — Chan dodn ung thu v HER2

* ASCO/CAP guidelines, HER2 testing

* immunohistochemical = HER2 protein
 HER2 gene: fluorescence in situ hybridization (FISH)
* HER2 gene: chromogenic in situ hybridization (CISH)

* FISH: tiéu chuan vang
* Ung thu vu giai doan dau



FISH — Chan dodn ung thu vi HER2

@r cer -Hl\\ . WT:H' d -“l
h HER2"0OV !37“\’4 L€ ”‘*ka ' 4

Chromosome 17 Chrorposgme 17
in'Cancer Cell in'Normal Cell




FISH — Chan dodn ung thu va HER2

(1) Doan do PathVysion DNA Spectrum Orange-dac hiéucho gen HER2
(2) Doan do Spectrum Green dac hiéu cho céac trinh tw DNA tai tdm doéng cla
nhiém sac thé 17 (CEP17).



FISH — Chan dodn ung thu va HER2

« XN FISH: Dual color, ty |&é > 2.2 = khuéch dai HER2

« XN FISH: Single color 2 6/nucleus = khuéch dai HER2
—>Polysomy 17

- Gay nhiéu két qua XN

Impact of polysomy 17 on HERZ testing of invasive breast cancer patients

@gmi” Li Pl.-1a,2=* Dequan Liu_.1 Zhibing Yang,1 Chengang Yang_.3 Zaoxiu Hui3 Wenlin Ch«e‘n,1 Zhuangging ‘r’angi1
Sijun Cher"u,1 Zhuoni Zhang1

Author information » Article notes » Copyright and License information » Disclaimer

This article has been cited by other articles in PMC.

Abstract Go to- ¥

Background: Current American Society of Clinical Oncology/College of American Pathologists guidelines
define HER2-positive tumors as those with = 6 HER2 genes per nucleus or those with HER2/CEP17
(chromosome 17) ratio = 2.2. These guidelines are potentially contradictory in tumors with polysomy of
chromosome 17. The current study was performed to determine the impact of polysomy 17 on the
interpretation of HER2 testing of invasive breast carcinomas. Methods: Chromosome 17 copies and HER2



6. CISH - Chromogenic in
situ hybridization



FISH vs CISH

Reporter molecule o '=n FFPE section
Biotin, dgoxigenn, DNS etc el deparaffinized, protease-treated, eic.

or
»-< e —=0
Fluorescentlabel = - ¢ =
FITC, Texas Red, Agua, et
Target
Denature
Hybridize

FISH

Target Target

—tm
././,
ANtibody detection AMiDOdy detection
lwmugnod 10 . 04 signal development
fivorochrome(s) v ‘with chromogen(s)

PR o
e 9 3
> "ffi,a

FISH to CISH conversion
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HER2 and Chr.17cen CISH, and HER2 IHC staining in breast carcinomas. CISH of HER2 gene
low amplification appears as 6 to 10 gene copies per nucleus (A), CISH using Chr.17cen
probe showing diploid of chromosome 17 as two dots per nucleus (B), and IHC of TAB250 2+
staining (C); CISH of HER2 appears as three to five copies per nucleus (D), CISH using
Chr.17cen probe showing polysomy of chromosome 17 as three to five dots per nucleus (E),

and IHC of TAB250 0 staining (F). Original magnification, 400 x. Counterstained with

hematoxylin.



Cau hoi

 Probe DNA/RNA?

* Nhitng yéu t6 nao anh hudng dén két qua
chinh xac cta mot test FISH?

* Nhitng diéu kién nao khién két qua ciia mot
FISH test khong dung duoc?

e Cac thanh phan can thiét cho mét thi nghiém
su dung ky thuat lai phan to?

KT Lai phan ti cé thé dung dé nghién clru
nhitng dot bién trén gen, dung hay sai?

KT Lai phan tlr dung dé chan doan nhirng
bénh nao?




THANK YOU

Any question?




