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MRNA
tRNA
rRNA
RNAI

genome DNA
cDNA

mikro-makro
mono-poly
single-multi



/ Human or Animal DNA/RNA
Isolate RNA

Amplify DNA target site Reverse cRNA synthesis

Transcription, cDNA
DNA clone cDNA clone cRNA clone

Probe for blotting Probe for blotting,

Immunohistochemistry,
In situ hybridization,
Screening culture-cells

Isolate DNA

RNA Analysis,

Probe for Northern Blot,
In situ hybridization

DNA cloned with

other gene target,
reporter gene etc
-> transgenic



Probe or Marker

Probe: a labeled, defined
sequence used to search
mixtures of nucleic acids for
molecules containing a
complementary sequence

3/12/2012 fatchiyah, JB-UB 4



Designing Probes

If the sequence of a gene is partially known in
an organism, a homologous probe can be
made. If itis known in another organism, a
heterologous probe can be made

Probes are usually 20 to 30 bases long and
can be labeled with radioactive tags or
fluorescent tags.

They can be synthesized by a company



Labeling of DNA or RNA probes

= Radioactive labeling: display and/or magnify
the signals by radioactivity

s Non-radioactive labeling: display and/or
magnify the signals by antigen labeling -
antibody binding — enzyme binding -
substrate application (signal release)

= End labeling: put the labels at the ends
= Uniform labeling: put the labels internally
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End labeling

2 Single stranded DNA/RNA

b

- 5 -end labeling: polynucleotide kinase
(PNK)

- 3'-end labeling: terminal transferase
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5-PNPNPNPN. ¢« e 2eee...3 DNAoOrRNA

Alkaline phosphatase

¥

5"’NPNPNPNPNPN- * & * & v s 0 .3'

a .
p—p—p*L Polynucleotide kinase + [y—-P] ATP
a—P—y |

Y

5-"PNPNPNPNPNPN...........3+ A—p—p (ADP)

Fig. 2. 6'-End labeling of a nucleic acid molecule.



Labelling...

Labeling at both ends by kinase, then
remove one end by restriction
digestion




Labelling...

Nick translation:

DNase I to introduce random nicks —-DNA poll to

remove dNMPs from 3’ to 5 and add new dNMP
including labeled nucleotide at the 3’ ends.

Hexanucleotide primered labeling:

Denature DNA — add random hexanucleotide

primers and DNA pol — synthesis of new strand
incorporating labeled nucleotide .



Labelling...

Strand-specific DNA probes:
e.g. M13 DNA as template
the missing strand can be re- synthesized
by incorporating radioactive nulceotides

Strand-specific RNA probes:
labeled by transcription



DNA hybridizati

iIdentify specific

on can be used to
DNA molecules

Hybridization: the process of base-pairing
between complementary ssDNA or RNA from

two different sources

Example:
The Southern blot:

Electrophoretically separated DNA fragments are

transferred to a nitrocel
A radioactively labeled
bound to the

sequence of interest 1s
nitrocellulose,

lulose sheet.
probe for a DNA

and bands are visualized with an autoradiogram.
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Digest DNA with

resiriction endonucleases

DNA

DNA fragmenis are bound to the
filter in positons identical o
those on the gel

LTI (N

AN
L

BRSO

Hybrdize filter
with radioacuvely
abeled probe

Radioactive
probe solution

& 2006 Brooks/Cole - Thomson

Perform agarose gel eleciro-
phoresis on the DNA fragments
from different digests

DNA restriction fragments

g 5P 4,

Transfer (blot) gel 10

nitrocellulose filter using

Southern blot technique
|
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Buller solunon

Agarose gel

DNA fragments fracoonated by size
(visible under UV light if gel is
soaked in ethidium bromide)

Soak gelin NaOH,
neuwralize

- Nirocellulose
v, filter

Expose fAlter 10 X.ray Blm.
Resuliing autoradiograph
shows hybridized DNA fragments

— ===} Longer DNA
_— fragments
R A
— === —— | Shorter DNA
Iragments

Fig. 13-23, p.357



Southern Blot: Detection of A Specific DNA

Sequence Using a Probe

can it be quickly screened forin a genomic

1D
W
1D

rary? | | |
nat is replica plating, and how does it make
rary screens more éfficient?

W

nat are some requirements for probing

DNA with a complementary DNA fragment

an

d how are these requirements metin

screening a library with a probe?

Describe how DNA probes can be labeled for

detection of anneallngiqto a complementary
t

sequence. Which me

od(s) have the

greatest sensitivity of detection?



Southern Blot: Detection of A Specific DNA

Sequence Using a Probe

Once some sequence information is available on a target
gene, how About how long must a synthetic probe be in
order to discriminate a target sequence in a genomic library?

What is a heterologous probe, and what limitations are there
to the use of these probes in screening genomic libraries?

Describe how GenBank is used to design a heterologous
probe that matches a consensus sequence.

What can be done to design a probe specific to a target gene
when there is no clear consensus sequence in the target
gene?



Southern and Northern blotting
o b |

DNA on blot RNA on blot

1. Genomic DNA preparation RINNA preparation
2. Restriction digestion -
3. Denature with alkali -

4. Agarose gel electrophoresis \
5. DNA blotting/transfer and fixation RNA
6. Probe labeling \
6. Hybridization (temperature) \

7. Signal detection (X-ray film or antibody) \




Screening

What screening method can be used to identify a
recombinant clone with a target gene in a cDNA library
cloned into an expression vector? (Western Blot)

What role does a plastic membrane play in this
screening strateqgy? (protein product will stick to the
membane)

How can antibody binding be detected? (radioactivity is
an inexpensive method!)

Review the next slide—know how to do this!



Recombinant
DMNA plasmid

h = /Tran-cripﬂon

Promoter | ~ termination

- &5

seguence
Teansiati Cloned cDNA €3> Transform E. coli with cONA clones € Plate on selective growth
s sequence In expression vectors. medium; colonies grow.

start signal

Screening for specific
cDNA plasmidsin a cDNA

Library by using an antibody probe
The antibody binds to a specific

Site on a protein that is made via

The inserted foreign DNA. This

Is a Western Blot since it uses antibody

To detect a protein.

©) Transfer individusal Te e e e,
a

colonkes to microtiter | & & @
dish and grow: store. .

DRy T = o\

and grow on

medium: cONA \ /
protein product is [
expressed. l

Take fiter off and
lyse colls iu <itu;

protein product of ‘U '
cDNA Is bound to Tlilter.

React protein on filter
with radioactive

antibody. Wash off
unbound antibody.

Make amtoradiogram
and identify clone.




Radioactive
Labeling of DNA

oA S [T T T T S,

Denature to
single strands

4
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DNA polymerase I




= Wﬂm\\%

o

re-mRNAS

MRNA




Result of Northern Blot

Days of Growth

1 2 3 4 5 6

© 2006 Brooks/Cole - Thomson

Fig. 13-29, p.362



Characterization of clones

Blot type | Target Probe Applications
Soutnzrn | DNA | DNAor RNA| mapping genomic clones
estimating gene numbers
Mortnzrn | RNA | DNA or RNA RNA sizes, abundance,
and expression
Westzrn | Protein | Antibodies protein size, abundance
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MRNA Identification

BAC1-line BACS5-line
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Gapdh || Ad4BP

To detect level of mMRNA of target gene of
Transgenic-mice using Northern Blot
Analysis with Specific Probe, and compare
with control gene

RT-PCR detect the
MRNA with a pair

specific primer Ref. Fatchiyah et al. BBRC 2006, 341: 1036-1045
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Complementary DNA (cDNA) libraries are

prepared from isolated mRNAs
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Preparation of a cDNA library

mRNA 5’ Ay, 3’
3’ poly(A) tail

. . Hybridize mRNA with
Oligo-dT primer n y .
T 5 oligo-dT primer

TP ET 5/
El Transcribe RNA into cDNA

3l
T 5'

Figure 5-15 part 1
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company



[EEEEEET 5

H Remove RNA with alkali
Add poly(dG) tail

Single-stranded 3'ceaal ETETETET 5’
cDNA

n Hybridize with
oligo-dC primer
5’ CECRGEE
3'G G G Gl TR 5'

Figure 5-15 part 2
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company



Double-stranded
cDNA

Figure 5-15 part 3
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company

5'cigigle
3’'a G & @l i s G Y

B Synthesize complementary
strand

5’ 3’
3'G G G Gl ETETIEE 5’

u Protect cDNA by
cH. | methylation at EcoRl sites




.
5ccccl___lAaAaAAY

3'c4c;c:-c-:-lI T 5'
CH,
EcoRl linker 72l | Ligate cDNA to restriction
AR site linkers
e G R
EEl e U L, GURIR T EE ]
SRR C ¢ ¢ ¢l I'T T T T AR
m Cleave with EcoRI
AATT G
GLIG G G G| | T T T TR

Sticky end

Figure 5-15 part 4
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company



¢ Plasmid
g, vector

‘aaTTd e
l Eilc ¢ ¢ ¢ T T T TR
Sticky end El [ Ligate to plasmid
AATTZC
v BC TTAA G
m Transform E. coli
Individual v Select foramp”
clones \ Plasmid with
sticky ends
amp”

Figure 5-15 part 5
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company



Individual colonies

Master plate of
E. coli colonies

l Place nitrocellulose filter on plate

to pick up cells from each colony

!/
- 1] ,
Nitrocellulose filter 2
!
!
/
7
/

Incubate filter in alkaline
solution to lyse cells and

denature released plasmid DNA ,"

/
/
/

Hybridize with labeled probe

/

l Perform autoradiography

oo Signal appears over
/ ) plasmid DNA that is
b 4 complementary
ST to probe
Figure 5-16

Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company

éf[/i// ::Eér: single-strande

/ l Incubate with labeled DNA (~)

!
!
1
!
!
!

Hybridized
complementary DNAs

Wash away labeled DNA that does
not hybridize to DNA bound to filter

Perform autoradiography

How do you identify a clone that
carries a specific gene?



