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RNA-seq



To Baowko doyua TnC BloAoyilac
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http://sciencewithmsjones.weebly.com/living-environment/central-dogma-of-genetics



To Baolko doyuo tne PloAoyilac

Avtiypadn
DNA - DNA
P | I’ 1 I Fovisiwpa
' . I A . DNA * 1610 o€ OAa TOL KUTTOPO TOU OPYAVLOLLOU
4 ) » i I * NeplExeL TNV mMAnpodopia yia tn ovvBeon OAWV TwV
: TMPWTEIVWY OAWV TWV KUTTAPWV
Metaypadn
DNA - RNA Mgtavpdd)wp_a

*  Metafalletal Stapkwe os amokplon StadpopeTkwyY
epeOLOUATWV/KATAOTACEWV
RNA . . ,
* [leplexel tn Aettoupyikn mAnpodopla yLa tn
oUVOeoN TWV MPWTEIVWY, TTOU TO KUTTAPO

Metddppoon XPELALETAL TNV EKAOTOTE OTLYUN

RNA = npwrteiveg - ,
PWTEWHQL

* Tpormomoleital og amoKpLon TOU HETOYPUDWUATOC

Q Q Q Q Q pwrelves * KaBopilel xapakTtnpLloTIKA KoL AelToupyieg Tou

KUTTApou (dalvotumo

http://sciencewithimsjones.weebly.com/living-environment/central-dogma-of-genetics



To Baolko doyuo tne PloAoyilac
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AMnAoUxLon yoviSLwHaTOoC

AMNAoUxLoNn HeETayPOPWUOTOC
(RNA-seq)

MPWTEOULKEC AVAAVCELC

http://sciencewithmsjones.weebly.com/living-environment/central-dogma-of-genetics



[TWC LETAPANAETOL TO LETAYPOADWLLAL;

* H avaykn yla Slapkr mTpooapoyr ToU KUTTAPOU OTLC UPLOTAEVEC
ouvOnkec mpoUmobETeL TN oUVOEDN VEWV MPWTIEIVWV

* Emaywyn tng oLvOeoNC VEWV MPWTEIVWV EMLTUYXAVETOL LECW
avénong tnc petaypadncg tou aviiotoyou RNA, mou kateuBuvel Tn
ouvBeon tnC MpwTteivng

 [La TN peAETN PETAPOAWY TOU PETAYPAPWUATOC ELVAL AVOYKOLO val
EEPOUE TIOLO TUNMAL TOU METAYPAPWHATOC LETABAAAETOL KOL TIPOC
noLla Katevbuvon




[TwC LEAETAME TIC HETOPOAEC OTO

LETAYPODWLLAL

OL apXLKEC TPOOTIAOELEC EMUITPETIOVV TNV aAvaAuvon PeTaBoAwv NG

eKPpaonNC EVOC TEPLOPLOMEVOU apLlOpol yvwotwv yovidlwv:

e 1977, otuniwpua northern (Northern blot, nuutoootikn nebodog, 1
yovioLo)

e 1992-1993, noootikn aAvodbwtn aviibpaon noAvpepaons (qPCR,
noootikn nebodog, 1-5 yovidia)

e 1995, uikpoouvotolyiec (array, nuutoootikn HEBodoc, ekatovtadec
yovidLa)




Tt elval to RNA-seq;

* To RNA-seq ival pia avaAvon vpnAng anodoonc, TOU ETUTPETEL TNV
AN PN AMOTUTIWON TOU GUVOAOU TOU HETAYPADPWUATOC OE Ui
dedopevn otyun

* Meow tou RNA-seq eival epLKTOC O TTOLOTIKOC KOl TTOOOTLKOC
NPOCSLOPLOUOC TOU METAYPAPWHUATOC

e Agv €lvol amapoiltntn N nPonyoupevn yvwon Twv eEeTalOUEVWVY
yovibilwv




[Twc mpaypatonoleital to RNA-seq;

OAwkO RNA

Arnopovwon mRNA

1
MRNA & AR AAA Y

Katakepuatiopog

, Wet lab

YUvBeon kat aAAnAouxion
oupmAnpwpatikol cDNA

- Dry lab

Avaluon ékppaonc yovidiwv

http://bio.lundberg.gu.se/courses/vt13/rnaseq.html



[Tw¢ umopouv va actomotnBouv ta
QTTOTEAECLLOTO,;
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Cell Host Microbe. 2014 Oct 8; 16(4): 504-516.



[Tw¢ prmopouv va aclornotnBouyv ta
ATIOTEAEOLLATA,

* To RNA-seq elvol €QLPETIKA ATTOTEAECLATIKN TEXVLKNA VL0 TNV:
e Katovonon tTwv moBoyeVETIKWY UNXOVLIO LWV
e Tawtomoinon otoxwv pappakoloylkol evoladpEpovToq
e EUpeon vVEwV BLodelkTtwy SLAYVWOTIKNAC N TPOYVWOTIKAC CNUOCLOG



CRISPR/Cas9



[OVLOLWUOTLKN TPOTIoTIoLNoN

* H emepBaon emnt CUYKEKPLUEVWYV YEVOULKWY aAAnAouxlwyv og {wvta
KUTTOPO LE OTOXO TNV AvayvwPLoN, TPOTIOTOLNoN 1N EMEKTAON TWV
AELTOUPYLWV TOUC



TLxpeLA(OMOOTE VLA TN YOVLIOLWLOTLKN
TpoTomnolnon;

* [La TN YOVIOLWUOTLKN TPpOToTIolnon aéLoTtoLOUE TOUG GUCLOAOYLKOUC
unxowviopouc emttblopbwaong DNA tou Kuttadpou
* Mn opoAoyn ouvdeon Twv akpwv (Non homologous end joining, NHE)J)
* Opoloyoc avaocuvduaopoc (Homology driven recombination, HDR)
e Antapattntn n Snuoupyla piac dSutAnc Bpavonc (double-stranded
break, DSB) otnv emBupntn yevetikn B€on




[Twc aélomoteltatl n OUTAN Bpoauvon ylo yovidLakn
TpoTIoTIoLNoN;
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Nat Biotechnol. 2014 Apr;32(4):347-55.



[Tw¢ Onuoupyeltal n OutAn Bpavon;

* [La tn dSnulovpyia tng STANRC Bpaionc eival avaykaia n xpnon Uiog
Hoplaknc nnxovneg He oumAn épaon:

e Apadon cuvdeonc pe 1o DNA, péow NG omolag avayvwpl{ovtol CUYKEKPLUEVEC
aAAnAouvyiec oto DNA

e Apdon evbovoukAeaonc, LECw TNG omolag memntetal 1o DNA otnv meploxn
avayvwpLlong
* MMaAaLOTEPEC IPOOEYYLOELC oTNPLXONKAV OTNV XPNON MPWTEIVWYV Zinc-
Finger kat TALEN
* AKpLBEc kal xpovoBopec nebodot
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To ovotnua CRISPR-Cas

* MpOKELTAL YLO EVAL CUOTNHA ETTKTNTNG
avoolag mou spdaviovv Ta apyoia
KoL Ta faktnpLa

e ATtOTEAELTOL QTTO:

* Tic aAAnAouyiec CRISPR (clustered
regularly interspersed short palindromic
repeats)

* Ot aMnAouyieg CRISPR mepthapBavouv
tun uara ¢€vou DNA, petatl twv omoiwv
BaAovrtal enava)\auBavousvsq
00\ r] ouxteq

* Tic voukAeaoec Cas
e Tic aAAnAouyiec tracrRNA

* Mo TV avayvwplon twv aAAnAouxlwv
kaL tnv repn tou DNA eiva
arapaitntec ot aAAnAouyiec PAM
(protospacer adjacent motn‘c)

Genomic CRISPR locus
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zg/ FEBS J. 2016 Apr;283(7):1218-31.



To cvotnua CRISPR/Cas9 umnopel va
XpNoLLomolnBel otV YOVIOLWLLATIKN TpOoTomotlnon

A Programmable Dual-RNA-Guided
DNA Endonuclease in Adaptive
Bacterial Immunity

Martin Jinek,“** Krzysztof (hylinskf"’* Ines Fonfara,* Michael Hauer,z‘[
Jennifer A. Doudna,™**®} Emmanuelle Charpentier*f

Clustered regularly interspaced short palindromic repeats (CRISPR)/CRISPR-associated (Cas) systems
provide bacteria and archaea with adaptive immunity against viruses and plasmids by using
CRISPR RNAs (crRNAs) to guide the silencing of invading nucleic acids. We show here that in a
subset of these systems, the mature crRNA that is base-paired to trans-activating crRNA (tracrRNA)
forms a two-RNA structure that directs the CRISPR-associated protein Cas9 to introduce
double-stranded (ds) breaks in target DNA. At sites complementary to the crRNA-guide sequence,
the Cas9 HNH nuclease domain cleaves the complementary strand, whereas the Cas9 RuvC-like
domain cleaves the noncomplementary strand. The dual-tracrRNA:crRNA, when engineered as a
single RNA chimera, also directs sequence-specific Cas9 dsDNA cleavage. Our study reveals a
family of endonucleases that use dual-RNAs for site-specific DNA cleavage and highlights the
potential to exploit the system for RNA-programmable genome editing.

17 AUGUST 2012 WVOL 337 SCIENCE



CRISPR/Cas9 otn yoviblwuaTIkn Tpomornolnon
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Nat Biotechnol. 2014 Apr;32(4):347-55.
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[TPOKANOELC OTN YOVLOLWIOTLKN TPOTIOTIOLNOoN
e CRISPR-Cas9

* 2TOYOL ELVOL:
e BeAtiwon ekAekTIKOTNTOG
e BeAtliwon amoteAECUATIKOTNTOC

e 'EAEYXOC TOU XPOVLKOU ONMELOL KAl TOU LoToU OTou AapBavel xwpa n
Tpormormnoilnon



ANEC epappoyec: EAeYyXOC AELTOUPYLWV
VOVLOLWUATOC

Cas9 nuclease

Next-generation Identify enriched and

S > SEAUEnEing » | depleted sgRNAs under
desired experimental
conditions

Complex population of Enrichment (or depletion)
sgRNA-expressing cells of specific sgRNA-expressing cells

|

* Novel drug targets
* Synthetic lethality
® Chemotherapeutic modulators

Complex pool of Cas9-activator

Genetic
screens

dCas9

SQRNAS +/~ Casg ’/_S—CLCV

Cas9-repressor
screens

Complex population of
sgRNA-expressing cells

Nat Rev Cancer. 2015 Jul;15(7):387-95.



ANEC ePapLLOVEC: AnpLoupyla OLOYOVLIOLOKWY
OPYAVIOUWV

Knockout Models — NHEJ Mediated Knock-in Models — HDR Mediated
by CRISPR by CRISPR
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MeyaAo MAEOVEKTNUOL CUYKPLTLKA LE TLG KAQOLKEC TEXVIKEG N E€O0LKOVOUNGCN XPOVOU: amaLtouvTal epimou
3 HAVEC EvavtL > 12

https://www.jax.org/news-and-insights/jax-blog/2016/february/three-crispr-approaches-for-mouse-genome-editing



AN\EC epaployEC: ovioLlakn Beparmela

Deliver targeted nucleases
to cells by physical, chemical,
or viral methods

Lentivirus

Introduce modified cells
back into patient

Extract stem or
progenitor cells

In vivo

AAV

Lipid nanoparticle

Direct delivery to patient using
viral or non-viral delivery vehicle

Mol Ther. 2016 Mar;24(3):430-46.



CAR-T cells



(DuoLKn KaL ETLKTNTN owvoola

Quolkn avooia

Emtiktntn avooia
1
| |

Xupkn avooia Kuttapikn avooia

I

y8Tcell 2 Dendritic
3 Natural Cell
| el o Killer cell
'  Granulocytes
‘ N Natural
Antibodies Cb+ CD8+ Killer T cell L U?/ Macrophage
T cell T cell A G2 Complement
) Protein

Neutrophil

http://www.oxfordimmunotec.com/north-america/science/technology/



Ta CD8* T AepdokutTapo VoL KUTTAPOTOELKAL
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Jeffrey K. Actor, Introductory Immunology: Basic Concepts for Interdisciplinary Applications, 2014



evepyornotnon twv CD8* elval moAUTTAOKN

Antigen-presenting cell or tumour cell

Co-stimulatory ligands

Antigen |
presentation 4-1BB 1COS 0OX40 PDL1
by MHC ligand ligand CD70 ligand CD80 CD86 orPDL2
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Nat Rev Cancer. 2016 Aug 23;16(9):566-81.



CAR-T kuttOpa

e >ta T AspdokutTopa pe XLtpoptko vrtodoxea avtiyovou (CAR) o
urtodoxeac Twv T AeUPOKUTTAPWVY EXEL OVTLKATOAOTAOEL Ao Evav

XLLOWLPLKO uTtodoxE

Antigen
presentation

by MHC

Cell
membrane f.\

Endogenous TCR

Surface
antigen

Ligand
binding
domain

Signalling
domains
CD3C
CD27
CD28
ICOS
4-1BB
OX40

Nat Rev Cancer. 2016 Aug 23;16(9):566-81.



CAR-T kuttOpa

e >ta T AspdokutTopa pe XLtpoptko vrtodoxea avtiyovou (CAR) o
urtodoxeac Twv T AeUPOKUTTAPWVY EXEL OVTLKATOAOTAOEL Ao Evav
XLLOWLPLKO uTtodoxE

* O XLHaLPLKOC UTTOOOXENQC OVTLYOVOU ETILTPETIEL TNV AVOLYVWPLON
OTIOLOUSNATIOTE AVTLYOVOU ETUAEEOUE KOl TNV KaTtaoTtpodn Tou
KUTTAPOU TIOU TO PEPEL



[Tw¢ €CeEALOOETOL O XLUALPLKOG UTIOOOXEQC;

017 Sep;9(9):1183-1197.



Aywyn pe CAR-T kUtTtapa

Final engineered

Tcell product
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Nat Rev Cancer. 2016 Aug 23;16(9):566-81.



CAR-T kUTTOpQ 0TNV KALVLKN TTPAEN

* Ewc onuepa €xouv AaPeL adela kukAodoplog amo tov FDA kat tov
EMA 600 okevaopata mou otnpilovtal ota CAR-T kuTTOPO:

* Kymriah
* Yescarta

* Mpoketta yia CAR-T kUTtTOpa Tou otoxevouv evavtl tou CD19

* MA\NPNC taon ~50% Twv TEPUTTWOEWV
* YPNAO KkooToC aywync ($370000-475000)



Euyoplotw yLo TNV mpoooxn ooC



