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replication transcription translation

(by Francis Crick in 1957)
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Fly - 13,000 genes Human - 25,000 genes
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Bacteria: most efficient utilization of nutrients in the
environment for survival and expansion
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Mammals: appropriate cell fate choice and maintenance Bacterial cell
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depletion.
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Bacteria: most efficient utilization of nutrients in the
environment for survival and expansion
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Alternative splicing
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Alternative splicing: Some pre-mRNAs can be spliced in more than one way ,
generating alternative mRNAS
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The outcome of alternative splicing  Diversity

e Single gene can produce multiple protein products, called isoforms (FF#444&).
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An example How many different proteins can be made from one gene?

Drosophila DSCAM gene: record-holder, axonal guidance 1n the brain

exon 4 exon 6 exon 9 exon 17
. 12 alternatives 48 alternatives 33 alternatives 2 alternatives
genomic —— I — | n
DNA and (] w 7)) R ) ) Ty &M}\RW )
pre-mRNA

MRNA

12x48%x33%2 =38,016



The outcome of alternative splicing
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Organism Approx. No. of No. of Introns
genes
E.coli 4,400 No
Saccharf)r.nyces 5538 H5Q
cerevisiae

Drosophila

41,000

(fruit fly)

Mus musculus 29,000 178,000

s /A | ‘ :
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HomO Saplens 27,000 207,344 Genome . Transcriptome . Proteome
(~20000-25000 genes) _ o (~100 000 transcripts) . (>1 000 000 proteins)
Alternative splicing Post-translational

mRNA editing modifications
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Michael Skinner, et. al. (2014) PLoS One Jul 24;9(7)
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are affected by these factors and processes:

e Development (in utero, childhood) 2 |
e Environmental chemicals |
¢ Drugs/Pharmaceuticals
e Aging
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Transcriptome
" ] Nucleus/cytoplasm
¢ " ) Nucleus only
Coding oncoding
~2% ~98%
Small Long
\/ noncoding RNA noncoding RNA
(mRNA) ~ (fANA ] ('snRNA ) (miRNA |  (IncRNA ) (circRNA
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Protein synthesis Regulation of gene expression
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Regulatory RNAs
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translation

Adapted from Vourekas lab website



MiRNA-
protein
complex

* MicroRNAs (miRNAs) are small
single-stranded RN A molecules

that can bind to mRNA

o The mIRNA binds
to a target mRNA.

* These can degrade mRNA or

block its translation
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» It 1s estimated that expression of at |

least half of all human genes may

be regulated by miRNAs

=

MRNA degraded Translation blocked

6 If bases are completely complementary, mRNA is degraded.
If match is less than complete, translation is blocked.
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JOY AND JACK FISHMAN PROFESSOR ==
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Studies the role of DNA packaging proteins in ',a; Pp1

replication, and repair.
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Epigenetic “landscapes”:
genes + environment = phenotypes

Conrad Waddington, 1942

EPI-GENETICS

(Greek: over, above, in addition to...)

David Allis, https://www.youtube.com/watch?v=PSLnivqiF8k&t=1513s
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card.all.click&vd source=646582f16039¢76a8018f57¢c52400d61
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Summary

* Eukaryotic gene expression is regulated at many stages
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