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Flow of genetic informationFlow of genetic information

translation

transcription

CATATGGATTACATGGTCTAAGAT
DNA sequence

Protein

RNA sequence

CAU AUG GAU UAC AUG GUC UAA GAU

TranslationTranslation

CAU AUG GAU UAC AUG GUC UAA GAU

The synthesis goes on until a STOP codon is read

5’ 3’

1 mRNA gives 1 protein
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Experimental factExperimental fact

•• Some mRNAs encode two distinct Some mRNAs encode two distinct 
proteins with the same beginningproteins with the same beginning

Programmed Programmed --1 frameshifting1 frameshifting

Non-deterministic event

ORF1a

START0 STOP0

0 phase

STOP-1

ORF1b -1 phase
usual

translation
-1 frameshift

1 mRNA gives 2 distinct proteins
with accurate ratio

Typical Typical --1 frameshift site1 frameshift site
[[BrierleyBrierley, 1989], 1989]
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Slippery sequence Pseudoknot
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3’

Find secondary structureFind secondary structure
(pseudoknot)(pseudoknot)

Stem2 3’Stem2 5’
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Heptamer
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IBV frameshift siteIBV frameshift site

UAU UUA AACAUG
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Slippery sequence Pseudoknot

5’

3’

GGGUAC

U
G
A
C
G
A
U
G
G
G
G

G
C
U
G     
A
U
A
C
C
C
C

A G G C U C G

U C C G A G C

G

UUGC

GAAA

Translation with frameshiftTranslation with frameshift
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Translation with frameshiftTranslation with frameshift
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Translation with frameshiftTranslation with frameshift

UAU  UUA AAC GGG UAC5’
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UA UUU AAA CGG GUA CGG GGU AGC AGU

Translation with frameshiftTranslation with frameshift

5’

3’

UA UUU AAA CGG GUA CGG GGU AGC AGU

Translation with frameshiftTranslation with frameshift

5’

3’

UA UUU AAA CGG GUA CGG GGU AGC AGU

Translation with frameshiftTranslation with frameshift

5’

3’

UA UUU AAA CGG GUA CGG GGU AGC AGU

Translation with frameshiftTranslation with frameshift

5’

3’
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RNARNAeditedit

Multiple viewsMultiple views

•• Secondary structure displayed in 3DSecondary structure displayed in 3D
•• Travel through the entire structure (pilot view)Travel through the entire structure (pilot view)
•• Focus on a specific area:Focus on a specific area:

–– Geometric zoom (cubic area)Geometric zoom (cubic area)
–– Structural zoom (pseudoknot, stemStructural zoom (pseudoknot, stem--loop, etc.)loop, etc.)

RNARNAeditedit

Subparts selection & editionSubparts selection & edition

•• Single nucleotideSingle nucleotide
–– Rename (mutation)Rename (mutation)

•• Base pairs (bonds)Base pairs (bonds)
–– Break or create bonds (force a new folding)Break or create bonds (force a new folding)
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RNARNAeditedit

•• InputInput
–– CT format, bracket formatCT format, bracket format
–– Specific format (Orpheo)Specific format (Orpheo)

•• OutputOutput
–– Base sequence (mutation)Base sequence (mutation)
–– bonds information (manually forced or break)bonds information (manually forced or break)

RNARNAeditedit

•• Feedback from a control programFeedback from a control program
–– Committed changes submitted to programs to:Committed changes submitted to programs to:

•• Calculate the free energy of the structureCalculate the free energy of the structure
•• Calculate a folding based on the new sequenceCalculate a folding based on the new sequence

–– Number of GNumber of G--C pairs in each stemC pairs in each stem

•• Tightly coupled (linked) to folding algorithmsTightly coupled (linked) to folding algorithms
–– Orpheo, Vienna RNA, etc.Orpheo, Vienna RNA, etc.

RNARNAeditedit

ImplementationImplementation

•• PortabilityPortability
–– Language:Language: C++C++
–– Graphic engine:Graphic engine: OpenGLOpenGL
–– GUI:GUI: GLUIGLUI (based on (based on GLUTGLUT))

•• Works on main platformsWorks on main platforms
–– Unix / LinuxUnix / Linux
–– MacOSMacOS XX
–– WindowsWindows


