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ECeAIKTIKA BioAoyia cuoTnUATWY: OUYKPITIKA
YOVIOIWUATIKA KAl PUAOYEVETIKN avaAuaon

To ouoTnua evOOKUTTAPIKAG KUKAOPOPIOC OTOUG
EUKAPUWTIKOUG OpyavIiouoUg

AvaouoTaon Tou CUCTAMATOGC OTOV KOIVO TTPOYOVO
TWV EUKAPUWTIKWY OPYAVIOUWYV

AvoIXTA EpWTAMATO
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The Tree of Life
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Genelrees

prokaryote2 Alignment 72522

) Alignrnent length: 69

Tip Labels Nurnber of sequences: 26

| desc ~||Number of distinct taxa: 22
Average conservation: 0.519

Tree inference prograr: MrBayes

MCMC correlation: -0.416285 (lower is better)
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Alighments sharing sequences with 72522

Alignment Id | Num Segs | Num Shared Segs |Length
88446 16 15 74
74274 31 25 73
49739 15 15 74
111612 5} 5} 87
83128 31 26 63
111921 5 5 85
82059 36 25 68

Tian&Dickerman, Nucleic Acids Research 2006




AvalnTnon Tng AEITOUPYIOG MIA TTPWTEIVNG

DNA ATGCCGACCTTGCCTTTGTCGAAATATATTGAT
\ TACGGCTGGAACGGAAACAGCTTTATATAACTA
TTPWTEIVN M P T L P L S K Y I D

N\




AvalNTnon AEITOUPYIKA CNHAVTIKWY TTEPIOXWV
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Field et al, JBC 1998



Av 000 1) TTEPICOOTEPA YOVIdIO £XOUV APKETA TTAPOHOIa
aAAnAovuyia, Oswpouvtal opdAoya, dnAadr) TlavoTara TTponAbav
aT1ro TO 010 TTPOYOVIKO YOVidIo OTOV KOIVO TTPOYOVO TWV E1I0WV TTOU
ouyKpivoupue. To idIo 1I0XUEl yIA TIC TTPWTEIVEC TIC OTTOIEC
KWOIKOTTOIOUV auTa Ta yovidia.

Ta opdAoya yovidia diaxwpifovral og opBoAoya Kal TTapaAoya.

Op0Bd6Aoya yovidia: NpoEpyovrtal atrd €I00YVEVEDN,.

OpOS6AoyES TTPWTEIVES: DIAPOPETIKWY OPYAVIOHWY CUVIBWGS EXouvV
dIaTNPNOEl TTAPOMPOIEC AEITOUPYIEC 1IB1AITEPA AV N ECEAIKTIKA ATTOOTAON
TWV OpYaVIOPWYV OV gival HEYAAN.

MapdaAoya yovidia: ‘Exouv TTpokuyel atrd yovidiakd dITTAaCIaouo.

NpwrTeiveg TTapaAdywyv yovidiwv: ouvriBws d1agopoTToiouvTal
AEITOUPYIKA.
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Reciprocal Best BLAST Hits

® 51, 52 are the gene sequence sets from two organisms

® BLASTP:
® Query=51, Subject=52
® Query=52, Subject=51

¢ 2°¢ best hit x

best hit

best hit

2™ best hit

best hit

ME TTPWTEIVIKEG aAANnAouyieg (6x1 DNA).

HE)
ESi =

AouAgUoupe pe TTARPWGS ATTOKWOIKOTTOINHMEVA YOVIODIWMATA.
Na €EEAIKTIKA ATTOMOKPUOMEVOUG OPYAVIOHOUG OOUAEUOUHE
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LECA: Last Eukaryotic Common Ancestor



BLAST/psiBLAST/HMMer score

Representative Predicted length of product

dicted prot
Query » pre |gatat§);:eeome ‘ Presence and order of domains

Local, NCBI, oth -
(Loca other) Significant homology throughout sequence
@ Reverse BLAST

Preliminary clustering

Functional analysis Phylogenetic verification and paralog assignment

Location

Mr Bayes
Expression pattern « PhyML
@ Phenotype @ RAxML

Koumandou & Field 2011




ECeAIKTIKN BloAoyia cuoTNUATWY: OUYKPITIKA
YOVIOIWUATIKA KAl PUAOYEVETIKN avaAuaon

To ouoTnua evOOKUTTAPIKAG KUKAOPOPIOC OTOUG
EUKAPUWTIKOUG OpYyaVvIOUOUC

AvaouoTaon TOu CUCTAMATOGC OTOV KOIVO TTPOYOVO
TWV EUKAPUWTIKWY OPYAVIOUWYV

AvoIXTA EpWTAMATO



The Nobel Prize in Physiology or Medicine 2013

Machinery Regulating Vesicle Traffic, 3 /" | ,

A Major Transport System in our Cells

_ Vesicle e
Proper functioning of the cells in the body — &~

depends on getting the right molecules — s
to the right place at the right time. Some il abh A =X =
molecules, such as insulin, need to be \., 7 N
exported out of the cell, whereas others .‘\d || 1-\:1 [ "h‘ I r
are needed at specific sites inside the cell. | \ 0) /
Molecules produced in the cell were known ' .v. AP D
to be packaged into vesicles (pictured in ° 0.
blue), but how these vesicles correctly - _\.

deliver their cargo was a mystery. ' —

Thomas C. Sudhof
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2.NUAVTIKOG POAOC OTO VEUPIKO aUCTNUA KAl 0TV
EKKPION OPMOVWY KOl AVOOOAOYIKWY TTAPAYOVTWYV

PoAog o1n vooo Alzheimer: evdokUTWON Kal TTEWYN
TNG amyloid precursor protein (APP), ékkpion -
amyloid peptide (AB), To oTroio €uBUVETAI VIO TA
VEUPOAOYIKA CUNTITWHOTA

[TOAAOI 10i KalI TOCIVEG EI0€PYXOVTAI OTO KUTTAPO ME
evOOKUTWON NEOW UTTOOOXEQ

[TOAANG BakTApIa eKPETAAAEUOVTAI TO CUOTNMA QUTO
via va e1I0€ABouv 0TO KUTTAPO 1 YIA VA ATTOPUYOUV
TO AvOOOTToINTIKO ocuoTNuUA
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FIGURE 1

Protein trafficking events disrupted in some genetic diseases. CF, cystic fibrosis;

FH, familial hypercholesterolaemia; CSID, congenital sucrase-isomaltase
deficiency.

Amara et al 1992 Trends in Cell Biology 2:145



Aid@opol TUTToI KUOTIOIWYV: £€KKPIONG, EVOOKUTWONG, AVAOKUKAWONG

Lysosome Pre-lysosome Late endosome
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Q ()
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' endocytosis
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endocylosis

~ Early
endosome
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~ Recycling
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\
Endoplasmic Golgi complex Pericentriolar
reticulum recycling
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Morgan et al 2002 Trens in Parasitology 18:491 TRENDS in Parasilology
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* Anuioupyia KUoTIOiWV (UTTODOXEIC, TTOAUMEPN ETTIKAAUYWNC,
adaptins, GTPases)

* MeTakivnon KuoTIOiwV (KUTTAPIKOG OKEAETOG, GTPases)
« 2uvtnén kuoTIdiwv (SNARES, tethering factors, GTPases)



Anuioupyia KuoTIOiwyv

clathrin

! cargo adaptin
receptor naked transport

vesicle
CYTOSOL

COAT ASSEMBLY BUD VESICLE
AND CARGO SELECTION FORMATION FORMATION

UNCOATING

Alberts et al, Molecular Biology of the Cell, 4th edition, Figure 13.8

YT1rodoxeic, TToAupepn emkAAuwng, adaptins, GTPases
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Stenmark & Olkkonen 2001 Genome Biology



Anuioupyia KuoTIOiwyv
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Alberts et al, Molecular Biology of the Cell, 4th edition, Figure 13.10

YT1rodoxeic, TToAupepn emkAAuwng, adaptins, GTPases



MeTakivnon KuoTidiwyv

KUTTOPIKOG OKEAETOG (UIKPOOWANViOKOI),
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20vTN¢nN KUoTIOIiWV

tethering factors,
SNARES,

GTPases, GAPs, GEFs
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Alberts et al, Molecular Biology of the Cell, 4th edition, Figure 13.14



* To guoTnua evOOKUTTAPIKAG KUKAOYOPIAC gival TTOAUTTAOKO,
EMTTAEKEI TTOAAG DIAPOPETIKA €idN TTPWTEIVWYV, KAl KAOE
TTPWTEIVN dpa UOVO O€ CUYKEKPIPEVO ONUEIa TOU KUTTAPOU.

« AedopEVOU OTI AUTO TO CUCTNHA UTTAPXEI OTA EUKAPUWTIKA
KUTTAPA, GAAG OXI OTA TTPOKAPUWTIKA (BakTApla Kal
apxaia), TTPOKUTITEI TO EPWTAMA TTWG AVATITUXONKE AUTh N
TTOIKIAOJOP@Ia KAl TTOAUTTAOKOTNTA.

* [a va ammavrtnBei auTtd TO EPWTNMHA, XPNOIUMOTTOIOUUE
TEXVIKEC OUYKPITIKAG YOVIOIWMPATIKAC KAl QUAOYEVETIKNG
avaAuong geTadovTag TI UTTNPXE OTOV KOIVO TTPOYOVO TWV
EUKAPUWTWYV Kal Tl EI0IKEC TPOTTOTIOINCEIC EXOUV
OlapoPPWOEi o€ OUYKEKPIYEVA €idN (TT.X. OTOV AvOPWTTO).



ECeAIKTIKN BloAoyia cuoTNUATWY: OUYKPITIKA
YOVIOIWMATIKN KAl QUAOYEVETIKN avaAuon

To ouoTnua evOOKUTTOPIKNG KUKAOQPOPIOC OTOUC
EUKOPUWTIKOUG opyaviououg

AvaouoTaon TOu CUCTAMATOGC OTOV KOIVO TTPOYOVO
TWV EUKOPUWTIKWY OpYaVIOUWV

AVOIXTA EPWTNMATO



T1 UTTAPXE OTOV KOIVO TTpOyovo; (RME-8)

Archaeplastida
SAR+CCTH
Stramenopiles bk s Opisthokonta
A. thalana "
P. tricornutum B i Fungi
70. sativa S. cerovisiae M. sapiens
2 _. A nidulans . »
/C. reinharadti s ! TDn:n':wndis
0. teurl C. neoformans D. melanogaster Metazoa
R. oryzae c
N. vectensis
E. hislolytica
o Amoebozoa
D. discoideum

a ® Presumed point of origin
® Presumed point of secondary loss

Koumandou et al 2013 Euk Cell 12:330



T1 UTTAPXE OTOV KOIVO TTPOYOVO;

Archaeplastida

Chromalveolata ¥

Stramenopiles

rab4

Excavata @ Alveolata
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D|SC|Cr|stata

AP180

@ Presumed secondary loss
@ Presumed point of origin
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Dacks & Field 2007 JCS 120:2977



T1 UTTAPXE OTOV KOIVO TTPOYOVO;

Archaeplastida
Chromalveolata Opisthokonta
/ Chloroplastida \
Rhodophyceae  Fungi

Stramenopiles
Alveolata

Excavata Rab4

Haptophyta

Metamonada PlantKAP

Discicristata
+ Jacobids

LECA

FECA

Metazoa

Caveolin

Entamoebida Amoebozoa
Epsin

i Rab4
GGA

ESCRT 0

Slime molds

>15 Rabs | ESCRT VI
O ~10 TBCs | Clathrin/Adaptin
Sarit SNAREs/NSF
Tether ENTH/ANTH
COPI SM @ presumed loss
ﬁ:?p" ﬁgtcr;omer @ presumed origin
KAPs

T ESCRT Il (Snf7, Vps4)

Koumandou & Field 2011



MoAAd TTapdaAoya TnG
Rab GTPdong

Ta diagopeTika €idn Rab
GTPd&onc (11.x. Rab),
Rab7) dpouv o¢
OIAPOPETIKA PEPN TOU
KUTTAPOU.

‘Eva €ido¢ Rab GTPdaoncg
dpa oTo idI0 onuEio o€
OIAPOPETIKOUG
OpPYQVIOMOUG (TT.X.
opBoAoya TnG Rab5
TTAvVTa OTO EVOOOoWNAQ,
opBoAoya TnG Rab7 oTo
AuCOOWHQ).
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Pereira-Leal & Seabra 2001 JMB 313:889
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NMNapayovrteg Tpoocdeong (tethering factors)

Lupashin & Sztul 2005 BBA 1744:325



NMoAAd €idn TTapayovTwy Tpoodeong,
TTOoU OgV gival opdAoya.

TRAPPI TRAPPI

TRAPPII TRAPPII

Exocyst ) Exocyst

Dsl1 Dsl1

Koumandou et al. 2007 BMC Evol Biol 7:29



NMoAAd €idn
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mPOodeoNG
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Reticulons — dopun Tou evOOTTAOACHATIKOU OIKTUOU
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Reticulons — dopun Tou evOOTTAQOMATIKOU OIKTUOU
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Reticulons — dopun Tou evOOTTAOACHATIKOU OIKTUOU
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(TrapdaAoya yovidia)
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ETIpEPOUG EVOTNTEG

o ECENKTIKN BloAoyia CUCTAUATWY: CUYKPITIKI)
YOVIOIWUATIKA KAl PUAOYEVETIKN avaAuaon

« To ouoTnua evOOKUTTAPIKAG KUKAOPOPIOC OTOUG
EUKAPUWTIKOUG OpyaviouoUug

 AvoouoTaon TOU CUCTIMOTOC OTOV KOIVO TTPOYOVO
TWV EUKAPUWTIKWY OPYAVIOUWYV

* AvoIXTa epwWTAUATA
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Figure 1. Streamlining the drug discovery process. Schematic representation of the current way in which basic research makes its way to the pharmaceutical
industry and our suggestions for improvements that would support and increase therapeutic innovation and its translation to the clinic.
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Exposure-Response
Relationships (PK/PD)

FIGURE 1: Traditional and emerging roles for cell biologists in drug
development and pharmacology. Traditionally, cell biologists have
worked on the earliest phases of drug discovery, during the
identification and validation of targets. However, by expanding their
horizons and adding new skills, cell biologists can become well-suited
to other roles later in development, roles in which the stakes are
higher and sophisticated understanding of the underlying biology less
common. Some of these fields are traditional (e.g., pharmacokinetics
and pharmacodynamics [PK/PD]; black) and others are newly
emerging (e.g., systems pharmacology; red).
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