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Basic procedure of Basic procedure of 
transcriptiontranscription

Coding strand (+)Coding strand (+)

Templet strand (Templet strand (--))

'5 '3
'5'3

ACATCGACGCGCAGTTAAT CCCACATCGACGCGCAGTTAAT CCC

TGTAGCTGCGCGTC AATTAGGGTGTAGCTGCGCGTC AATTAGGG

'5 '3
'3 '5

ACGCGCAGCAACGCGCAGCA CCTTACACACAC GTTAATGTTAAT

TGTGATGTGA GCAATTAGCAATTA

'3'5 ACGCGCAG ACGCGCAG ………

RNARNA

TGCGCGTCGTTGCGCGTCGT



遺傳訊息從DNA分子轉移到RNA分子的
轉錄(transcription)過程

正確的轉錄起始位點為何正確的轉錄起始位點為何

如何將密碼股㆖的訊息轉移至RNA鏈㆖

如何使RNA的聚合反應進行到底

正確的轉錄終止位點為何



RNA PolymerasesRNA Polymerases
TypeType Location

Pol І

Pol Џ

Pol Ш

Nucleolus

Nucleoplasm

Nucleoplasm

rRNA

mRNA

tRNA

TranscribeTranscribeLocation FunctionFunction

omitomit

omitomit



( ( transcription region )transcription region ) ( ( transcription regulatory region )transcription regulatory region )

( ( intron ) ( ( ( exon )exon ) intron ) promoter )( promoter ) ( ( enhancer )enhancer ) ( ( silencer )silencer )



––1 ( 1 ( 0 )0 ) +1+1

upstream downstream





EnhancerEnhancer

Examples of transcriptional activators in mammalsExamples of transcriptional activators in mammals



Initiation & ElongationInitiation & Elongation
RNA Pol

((preinitiation complex) preinitiation complex) PICPIC
C

RNA Pol C

TF    A；TF    B；TF    D；TF    E；TF    F；TF   HC C C CC C



TerminationTermination
RNA Pol (exon)

Poly-A AATAAA
C

RNA Pol Pol-A 0.5~2 kbC



Basic steps to form mRNABasic steps to form mRNA
1.1. 55’’ cappingcapping：：55’’ terminus add 7terminus add 7--methlguanylatemethlguanylate

2.2. Remove 3Remove 3’’ end  (segment)end  (segment)

3.3. PolyadenylationPolyadenylation：：add Poladd Pol--A tailA tail

4.4. SplicingSplicing：：cut  introncut  intron

轉錄終止點



CappingCapping
Function of cappingFunction of capping

1.1. Increase mRNA stabilityIncrease mRNA stability

mRNAmRNA

2.   2.   Enhance mRNA translationEnhance mRNA translation

mRNAmRNA

3.3. Easy transport of mRNA out of nucleusEasy transport of mRNA out of nucleus

mRNAmRNA



Function of processing 3Function of processing 3’’endend

1.1. Increase mRNA stabilityIncrease mRNA stability

mRNAmRNA

2. 2. Enhance mRNA translationEnhance mRNA translation

mRNAmRNA

3.3. Easy transport of mRNA out of nucleusEasy transport of mRNA out of nucleus

mRNAmRNA



Splicing signalSplicing signal
1.1. intron intron exon exon 

2.2. intron intron GUGU AGAG

The consensus sequence for splicing. Pu = A or G; Py = C or U



TranslationTranslation



Genetic CodeGenetic Code



Protein synthesisProtein synthesis
mRNA

Peptide chain (methionine 
Met ) AUG

5‘ capping  3’
AUG

Marilyn Kozak AUG
~ 5‘- ACCAUGG - ~



TranslationTranslation
1.1. mRNAmRNA Peptide chain Peptide chain 

2.2. frameshiftframeshift mRNAmRNA
mRNAmRNA

Peptide chain Peptide chain 

第㆔個位置增加㆒個G，後面所轉譯成的polypeptide sequence 即完全不同



Reading FrameReading Frame
A reading frame refers to one of three possible 
ways of reading a nucleotide sequence.

Citation：

acttagccgggacta…………

reading frame：

1  2   3

a c t t a g c c g g g a c t a……….

1               T     Y      P      G      L…………

2st               L     T      R       D……………

3st                  L      P      G      T………….

'5 '3

st



Structure of  tRNAStructure of  tRNA
Two major regions of 
each tRNA molecule are 
used in the decoding 
operation：

1. Anticodon region：

form base pairing with mRNA

2. Amino acid attachment site：

specific amino acid covalently

linked to this region




