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ADoreviaton

o DD: differential display

e MRNA: messenger RNA

« SS/DS: single strand / double strands
 RT: reverse transcription

 PCR: polymerase chain reaction

e SH: subtractive hybridization

 RDA: reductive differential analysis

e SSH: suppression subtractive hybridization
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e Rationale
 Methodology

— Challenges before

— The research strategy in DD
e Discussion
— Advantages, drawbacks and usages

— Future improvement
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e Theaimof DD Is:

— ldentification
—|solation
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o SH isused to distinguish mRNASIn
comparative studies, such as positive
selection of candidate tumor suppressor genes.

« A fingerprinting for mRNA by 2-D
electrophoresisis used in detecting cellular
protein species.
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C-DNA (Normal) M-RNA (Tumor, 10 fold excess)

|_ Ist Subtraction |

HAP
|
DS Hybrids
69.4%
SS c-DNA
30.6% mM-RNA(Tumor, 10 fold excess)
| 2nd Subtraction |
HAP
SS c-DNA DS Hybrids
85% 91.5%

> Screening of c-DNA library

FiG. 1. Flow diagram of subtractive hybridization and yields of
the recovered single-stranded cDNA. The proportion of single-
stranded (SS) and double-stranded hybrid (DS) after each round of
subtraction is indicated. HAP, hydroxylapatite.

[PNAS 88:2825-9]
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e Drawbacks of SH:

— MRNA extraction: rigorous

— Time: consuming

— Comparison & repetition: lacking
— Amount of sample: too large

— Validity of subtraction: unstable
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* Drawbacks of fingerprinting:
— reproducibility

— Inability to obtain enough protein for
characterization
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[ Target Selection

: 3" poly(A) taill & 5' arbitrary primer design |
( PCR specificity test ‘

RT & PCR }
—{Recover cDNA from the gel}
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2 ooly(A) tall prirmer desigr

 Most eukaryotic mMRNASs have poly(A) talls.
e 3’ primer Is designed as:
5 -poly(T)CA matches 3’ -poly(A)GT

e Thereare 12 different 3' primers, omitting
5 -poly(T)TN.
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5arolirary orler

Table 1. Theorefical calculation and experi-
mental data of the number of mRNA species
that can be amplified by arbitrary primers with
different lengths in combination with an an-
chored oligo(dT) primer that binds to one-
twelfth of the mRNA 3" termini. The theoretical
calculation is based on the estimation thal a
mammalian cell expresses about 15,000 differ-
ent mARMNA species (8) and that only amplified
cDMNA fragments with sizes smaller than 500 bp
are visualized by a DNA sequencing gel.

Length Kilo- mARNA displayed
of bases (no.)
arbitrary per

primer binding T Experi-

(bases) site \henr'_-,f mental

B 4

7 16

8 65

9 262 2 20-30
10

o Standard PCR uses
primers of 20 or more.

o Experiment here
showed 10-mer primer

could give specific

amplification.
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« The DNA
amplification
dramatically
Increased with
decreasing [ANTP].

A 200uM 20uM 2uM
1 2 3 4
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* DNA amplification 8 Ciasas
IS primer-dependent. e @

Genomic
background

Arrowhead indicates -
the amplified TK
product on DNA
sequencing gel.
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DD: cycling vs, gul

« TK mRNA only present in
the cycling cdlls (lane 1,
arrowhead).
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DD: norrnzl vs, turrorigenic

r | = H a2

1, marker “_ﬂ
E % :i

2, template control

« TK mMRNA wasamplified as
acontrol (small arrow).

« Arrowhead indicates an
amplified mRNA only in
normal A31 cell (lane 3).

e Large arrow indicates an
MRNA only in tumorigenic
BPA31 cell (lane4).
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DD witn cliffe

» Amplified with o
different primer sets
exhibited totally
different patterns. .-

e Arrowheads show S
some candidate = 2
cDNA tags with N
differentially .
expression. .
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 Calculation showed that 20 arbitrary 10-
mers (priming as 6- to 7-mers) should
statistically cover all mMRNA upstream of
12 possible anchored oligo(dT) primers.
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Hecover of cDNA

[EI ute from the DNA sequencing gel}
—
[Ethanol precipitate to remove contami nant§

[ Re-amplify ]

4{CI one and sequence target cDNA tag}

4{ Northern blot analysis }
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e Advantagesof DD
— Simplicity
— Sensitivity
— Speed
— Reproducibility
— Versatility
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e Drawbacksof DD

— Differential display depends on the
resolution of the gel

— Need re-amplification to obtain enough
amount of target cDNA tag for cloning,
and the length of tag is only about 500bp

— False positives
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e Usagesof DD

—Visualize mRNA compositions of cells by
displaying subsets of mMRNAs as short
cDNA bands, such as identifying
alterations In gene expression.
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— Quickly sequence a tag for each mRNA,
which has a different expression pattern,
and compare in data banks.

— Clone individual band and use as probes
for northern/southern blotting or isolating
genes from libraries.
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FDA

Tester amplicon Driver amplicon
l " (in excess)
4 oo ———— CTITIITCCCOTN
::..—-_:u Ligate to
dephosphorylated
adaptor strands
_
T Mix, meh, anneal
[ cowweenca [scovesannsans |
[1ssansannnsaas]
Hybrids ds-driver
EEE [ secssanvarana]
ss-tester ss-driver s
T Fill in the ends
. [russsnssnnnns:]
| ee— kb8 s s sanasas] (esunacnsnnnnn]
R COIIITITYTITN o

= q Add primer, PCR amplify

Linear amplification

[ssnsnnanannaa.]
Exponential amplification No amplification No amplification -
~ —

Digest ss-DNA with mung bean
Nuciease, PCR amplify

Difference product enriched in target

" l Digest with restriction endonuclease

Clone and analyze [Science, 259:946-51]
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Tester cDMNA with adaptor 1 Driver cDMNA (in excess) Tester cDMNA with adaptor 2

N eeeee———— oe— A ——
———————{ s 77A

Second hybridization: mix samples, add
fresh denatured driver, and anneal

= 12574

l Fill in the ends

| - = 1L7Z7A

Add primers -+
Amplify by PCR

a, d no amplification

D b e e [PNAS 93:6025-30]

e exponential amplification
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