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* cDNA segquencing
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(Expressed Sequence Tag, EST)

(2) ERFRERFIGHAR

(serial analysis of expression, SAGE)

(3) FHEENFHA
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A Intron retention
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AS events profiling across nine species

Eukaryota
Metazoa | Viridiplantae

Vertebrata [ Invertebrata ]
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Eudicots

Monocots

Human Chicken Zebrafish Worm Fruitfly Arabidopsis Cotton Rice Maize
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~ Alternative doner
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(fluorescence in situ hybridization, FISH)

FISH (Fluorescent In Situ Hybridization)
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http://arthritis-research.com/content/8/3/R58/figure/F5?highres=y
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cDNA®| 5 (cDNA sequencing)

(1) RBIEFHIBRZENFHi AR (Expressed Sequence Tag, EST)
ESTHFH#ER BSERS, WEYMER HERAH

RIEEERMER
(2) EERERI|THIHAR

&, HAMFERKRBRE (M FERAAE4000p—500bp) , #ll
FRER/D, WFRARR, TEEEEN SRR

(serial analysis of expression, SAGE)
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Why cDNA sequencing?

Gain information about the transcriptome

m MRNA populations are variable among cells

m [he transcriptome is dynamic and constantly

changing

m Cells adapt to environmental, developmental and
other signals by modulating their transcriptome

m MRNA populations form an important level of

requlation between signal perception and response

m cDNA sequencing allows a direct insight into mRNA

populations and allows a dissection of the trancriptome

that genomic sequencing alone does not provide

m Sequencing of random cDNA clones prepared from
different tissues allows analyses of mMRNA abundance
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DNA sequencing gel showing
the separation of fragments

in the four sequencing
reactions (one per lane).
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Computer-penerated reault after

bands migrate past detector




bt | a
BERRRRERRR DMNA polymerase
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dGTP

TTP - N
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1. Primer added 2. Reaction ingredients added - o [
5 Primer 3 ﬁ %‘ é‘- #EF ‘Va #Z
|
|

small amount of ddMTPs

with fluorochromes:
ddATP — @ o E
ddCTP —® uxw)k/// N
ddGCTP —@ S N
ddTTP. 5 “0—P—0—P—0—P—0—C} \2/0\

| | I
o o =}

Cy3-AP3-dUTP

3. Primer extension
Chain termination
Product recovery

— In DNA sequencing using
dideoxynucleotides labeled
with fluorescent dyes, all
four ddNTPs are added to
the same tube, and during

o primer extension, all

| combinations of chains are

produced.

III!!Hl

4. Electrophoresis, imaging, data analysis



Automated DNA sequencing using fluorescent dyes, one for each base
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2 & ESTs 2

ESTs (Expressed Sequence tags ) &M B8 IFHKIcDNAFEH FE
ML — AN SERE, M5 RImERS Rt A\ FIcDNA R BT
—REBFE3NNF, FrikFEr2£60-500bpk—BcDNAFF5Y,

MEMNA

\lPrimer Reverse transcriptase

5 red length cDNAs due
\‘ to p.:.l"' I11-:‘:I ase processivity
904EfRW]Craig Venter $#H TESTH] | .
WA, MR T 609% A4 EST, S

Eﬁ T CDNAﬁﬂﬁﬂﬂ? B(J Hﬂ‘ﬁ E‘J%ﬁﬁ ‘Ajning and sequencing
(Adams et al., Science, 1991).
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@ 7 ANFEWFNE S DR R FIFE A (orthologs)
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AR kit 47 oMk
(Serial Analysis of Gene Expression, SAGE)
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LU 5k (Velculescu et al., 1995).
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mRNA
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¥4 H#K
(high-throughput sequencing)

X 4&—fRMFF (second-generation sequencing) B
R P (deep sequencmg) Al PA— W )L+
B2 B %, RESNFEARRIEHm.

I FH = 8 & R BR X % SR H AT 0 2 B R N
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Where is sequencing going?

Single Molecule

Single cell

‘Real time

*Whole length of a genome
«100% correct

Free



What's the difference between RNA-Seq,
microarray and RT-PCR ?

Technology

Advantage

Disadvantage

Microarrays

Genome wide, relatively cheap,

streamlined handling, oligos

Seguences must be known
iIn advance; limited
sensitivity due to
hybridization

Quantitative
reverse
transcription-
PCR

High precision and high
sensitivity Increasingly
multiplexed

Not genome wide; data
normalization sensitive to
method/choice of reference
genes

High-throughput
sequencing

Seguences do not need to be
known in advance; possibility to
seguence very short sequences

Expensive at the moment,
few solutions for
downstream analysis;
direct read out
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