Main ldeas
- Principle of RNA intarfarence: use dsBENA to genarate small ssRMA moleculss that interfera with
gana exprassion
- The two most well known RNAI mechanisms involva:
- 2iRMNA: generated from exogenous dsRNA sources, causses dastruction of the targat mENA
moleculas
- mIBNA: generated from andogenous miBENA genes; it can cause mREMNA dastruction or
translaticn inhibition
- 2iRMA and miEMNA differ mostly in how they ware first made (biogenesis); the final steps ara the
same: processing by dicer, assambly into RISC, eic.
- Additional intarfaring RMA types are still being found
- MicroBMAs are involved in many vital processes in our body cells
- Misregulation of microBNAS is linked to many human diseasas, incl. cancer, neuropsychiatric
disordears, suscagtibility to viral infection
- RNAI is a usaful tool in medicine and currantly baing explored for treatment of various human
dizegzos

Objectives

1) Understand the principles of RNA interference

2) Explain the different mechanizms of RNAI-mediated gene silencing
J) Describa the biological roles of RNA interferance

4) Explain how microRNA contributes to disease

5) Explain applications of RNAI in treatment of dizease
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mRMNA or detarmine accasibility of mEMA for
translaticn machinary
- dsRNA iz chewed up-->emall ssRNA pieces--»one strand of dsBMA incorporated into a protein
complex-->thru the ssRMA piece, the complex binds to target mENA (w/complemantary sag.)--
>targeted mMEMA is A. cut by an endonucleass and degraded B. Blocked for translation by bound
complex C. Destabilized by the bound complex and degraded.

- Small interfering RNAs= siRNAs
- gan. from exoganous sources (virusas, lab)
- produced in the cytoplasm by Dicer (RNA pol |
- madiats mRMNA cleavage

- microRNAs= miRNAs
- ancoded in our genome and often transcribed by RNA pol Il, you get a ssRENA precursor that
forms step loops (= dsRMA sections)
- Drosha (RNasalll), then nuclear export and processing by Dicer
- madiate mostly translational blockage and mEMA destabilization

2) Explain the different mechaniams of RNAI-mediated gene silencing

- miRNA is cropped by Drosha-Pasha, it is miRMNA: processing and mode of action
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-3iRNA- gat source of dsRNA—>dicer cuts it
to make siBENAs--=pearfact match--=becomeas
incorporated into RISC-->follows one of the
pathways above
- 2IRMA: defenzs against viral infections
- viral genomeas are mads of DMA or ENA
- many RNA viruses produce dsENAsS as
intermediates or products of replication
- many DMA virusaes generats dsEMA
from conwaergant transcription of thair
genoms
- dsRNA i= a signature molecular featurs
of virus infection!!! (in our cyto thera i=n't

siRNA: processing and mode of action
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RITS complex: FMA-inducad NUCLELUS

dsRMA, we hawve it in the nucleas with transcripiional slencing complex r‘“"'_-_rn:___"‘
miRMNA though) 'k._q_.q__.,m”":.;“‘mmq,\«"
- 2iRNA/shBNA approach - e il
- great way in the lab to targst and knock d{:'ﬂm EFI-H{:TfIE: Qenes woach.  eAw
- can uss diff. dalivery methods:
- synthetic siPNA _ ®
- shRMNA plasmid ‘“”"‘"‘““""’H
- shRNA lentiviral particle SnRMA rarsorplon
- RITS complex ST FRTEIShRMA
- RNA induced transcriptional silencing complax pre

- this is in the nucleus, dicer doasn't cut in the nucleus, RITS

i

whsA el

will recruit modifying enzymes that silence the chromatin behind Ml LA g 'mwhﬂ RIS

the gane being transcribed= like a feadback loop!

RITS: FrA Wated Irsnecriplional siencng comples

Transcription-modiicd

g milsncing TGS Rt Far this his
process cer has fa

— e

Ty

R

-. ---.il
Hh.l'-. esperyoerT

O -

e N el

i iH& el wed
Bangged reeczagrnbue

mEMA, cleprasne
and degraadsticn

Gane glancing

II am  BIUIAT 8 FrichBiES

HYEY| nudlwlrred srmse

FrE palpmansEs AP - B e
ool \ ] M% Cai =

Fezwuil e SHREC2

e T S e e
.'\'\-

- ;" et TS oen 2

J) Describe the biological roles of BNA interference

- Viruses, sec above

4) Explain how microRNA contributes to disease

- MicroBMAs are involved in a lot of cellular processas

- Function can ba affectad in a lot of different ways: change in nucleotide sequancs by DNA mutation
or by BNA aditing (ADAR anzyme), defactad in miBNA txn, defacted in miENA prcoassing, abnormal

targating

- Abnormal mEMA exprassion iz linked 1o diseasasz!

- Psych and neurodevelopmental disordars

- g¥. increase in DECRE exprassion {gense for Pasha)--=downreq. of synaptic proteins--=lowar

function of synaptic signaling
- Viral dizgazas



