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Genomiks

Temeli DNA'nin dizilenmesi ve elde edilen dizilerin biyoinformatiksel metotlar
kullanilarak anlamli hale getiriimesine dayanir.

1964- Robert W. Holley- Alanin tRNA'ya ait ilk nukleik asit dizisi

1972- Walter Fiers Bakterifaj MS2’ye ait bir proteinin gen dizisi

1976- Wlater Fiers Bakterifaji MS2'nin tim genomuna ait dizi (3569 bg)
1977-Alan Coulson Bakterifaji X174’Un tUm genom dizisi (5386bc)

@ Bacterial and archeal genome sequences submitted to Genbank




Tamamlanmis Genom Projeleri

1981-insan mitokondri DNA'sI (16568 bg)

1986-Kloroplast DNA's|

1992- S. cerevisiae’'nin lll. Kormozomunun dizisi (315 kbg)
1995- H. influenza genom dizisi (1.8Mbcg)

1996- S. cerevisiae genom dizisi (12.1 Mbg)

21.05.2015 itibari ile

4691 viral genom dizisi
34845 Bakterial genom dizisi
2247 Okaryotik genom dizisi

Neler Dizilenmis:

1. Patojenler

2. Model organizmalar

3. Insan genomu

4. Endustriyel onemi olan organizmalar




1000 Genom Projesi

Insertion
Deletion

Copy Number Variant g
Inversion

Reference

Insandaki genetik varyasyonlari ortaya ¢ikarmak icin gergeklestiriimistir.
SNP’ler, CNV’lar1 ve indel’lar belirlemek icin yapilmistir.
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Viral Genomiks

Viral enfeksiyonlar insan ve hayvan hastaliklarinin temel nedenleri arasindadir.
Virus genom cgesitliliginin ortaya ¢ikartiimasi

Dinamik genom varyasyonlarini belirlemek

Hastaliklarin patogenezi ve epidemiyolojisini anlamak

Virus replikasyonunun inhibisyonu

Virus enfeksiyonlarinin biyolojisinin anlagiimasi

akrwbE



Transkriptomiks calismalari

“The sequence tells us what the cell could possibly do, while the expression profile tells

us what it is actually doing at a point in time.”

Amac:

Up-regiilsyon e
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Northorn blotlama
Reverse-transcriptase PCR
Real-time PCR o@\eg&@“‘@ v v@q@@‘if‘g@ &
SAGE (Serial Analysis Of Gene Expression) i
Array teknolojileri oPe-n. o8




Avantajlari

 Tek bir deneyle global gen ekspresyon profili elde edilebilir. Oysaki bir proteomiks
calismalarinda 200 civarinda proteinin seviyesinde degisim gorulebilir ki bu da
toplam protein sayisinin % 0.2’si demektir.

*Gen expresyon profili bir hcre tipinin ¢gevresindeki degisikliklere vermis oldugu
tepkinin olcimunde kullanilabilir.

» Ekspresyon profili iki yada daha fazla deneysel sart altinda relatif olarak degisen
MRNA seviyelerinin tespitinde kullanilabilir.

Limitasyonlari/Dezavantajlari

Aktif olarak transkripte edilemeyen gen seviyelerindeki degisiklikleri gormek
mumkun degil (Snap-shot picture).

*Genler sabit bir dizeyde eksprese edilirken protein seviyelerinde degisiklikler
gozlemlenebilir.

*Yapilan deneylerin pahali olmasi nedeni ile isatistiksel olarak gucli sonuclar
elde etmek kolay deqildir.

*Bircok genin duzeyindeki degisimler ¢alisiimis olsa da, arastirmacilarin bir cogu
calisilan transkriptlerin sadece ¢ok az bir miktari Gzerine yogunlasirlar.



Proteomiks




Proteomiks nedir?

Proteinlerin rollerinin tam olarak anlasilmasi, diger
proteinlerle olan iligkileri, hucrede nerede, ne kadar

sure ile ve ne sekilde bulundugu ve tum organizma
acisindan oneminin vurgulandigi bir biyolojik calisma

alanidir.

Proteomigin kokleri her ne
kadar 1975'li yillara uzansa da
(OFarrel, 1975), Proteomik
kelimesi ilk kez bir doktora
ogrencisi tarafindan tez
savunmasi sirasinda
kullaniimistir.

TrE JoURNAL oF BroLogical CHEMISTRY

High Resolution Two-Dimensional Electrophoresis
of Proteins*

(Rteceived for publication, September 5, 1974)

Patrick H. (’Farrerni
Fram the Department of Molecular, Cellular and Developmental Biology, Univers
Colorado 80302

ity of Colorade, Boulder,
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Neden calisiimalidir?
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Faydali bilgiler uretilmekte
ancak cogunlukla statik bir
yapidan bahsediyoruz.

Ancak: .,,Y\
Genomdaki degisiklikler
proteinlere nasil yansimakta
sorusuna cevap verememekte.




Ancak RNA ekspresyon profilleri yalniz basina genlerin
fonksiyonlarini ve biyolojik prosesleri anlamada yeterli degil.

Cell line panel

*Gry ve ark., 2009. Correlations between z; ¢
RNA ve protein expression profiles in 23 B Péft .
human cell lines. BMC Genomics. "

| R
«Calisilan 1066 genden sadece licte w R
birinde (%33) RNA ve protein seviyeleri
arasinda ciddi manada iligki

bulunmustur.
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79??9?? 1‘2;”

Cell micr arrays

cDNA & Oligo
mlcroarrays

Protein
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Gry ve ark., 2009
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Neden Viral Proteomiks?

. Viruslerin kodladigi proteinleri tanimlamak amacli

(MALDI-TOF ya da LC-MS ile). (Zarsiz virusler, Zarl
RNA virusleri, Herpes virusleri, Poxvirusler, Bakteri
fajlar)

. Yapisal proteomiks (PDB databankasi)
. Viral proteinler arasindaki etkilesimler (TAP tag, IP,

Maya sistemi)

. Virus-virus etkilesimleri
. Virus-host etkilesimleri
. Viruslerin host proteomu uzerinde sebep olduklari

degisiklikler



Proteomigin Alt Gruplari

1. Ekspresyon proteomigi
Hangi gen urunleri, ne zaman ve neden yapilmakta?

2. PTM-omics- modifikomiks
Proteinlerin hangi varyantlari var, nerede ve nasil lokalize
olmaktalar?

3. Cell-Map proteomiks
Hangi proteinler etkilesmekte, nerede ve ne zaman?

4. Fonksiyonel proteomiks
Fazla yada az ifade edilen proteinlerin aktiviteleri
nelerdir?




2D Tabanli Proteomiks
(Ekspresyon Proteomigi)

ki farkli ortamda buyitiimis E. coli DH10B hiicrelerinin protein profilleri

30°C 42 °C
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Neler calisilabilinir?

BlylUme ortami \ e RN o - /Metabolik durum

llaglar —— "wea—t— Sicaklik

Hastaliklar ™~ Stres

VirUsler
Virus-Host
etkilesimleri
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Human Liver Proteome -
Project (HLPP) Research Projects
Human Brain Proteome br : ; Y .
Project (HBPP) Presently, there are eleven HUPO-sponsored Scientific Initiatives:
Proteomics Standards - ALiver I;r l;r - HLPP
Initiative (PSI) = Human Brain Proteome Project (HBPP)
= Proteomic Standards Initiative (PST)
Human Antibody » Human Antibody Initiative (HAI)
Initiative (HAI) = Plasma Pr me Pr PPP
- man Di lvcomi itiati P
Human Plasma Proteome = p rdi r Initiativ p
Project (HPPP) = iol f nitiati
Human Disease = Di iomarkers Initiativ
Glycomics / Proteome = Mouse Models of Human Disease (MMHD)
Initiative (HGPT) = Ki nd Unne Initiativ P
HUPO CardioVascular Each of these global initiatives is based in one country, but includes subprojects that involve
Initiative (HCVI) international research laboratories. Funding for these projects has come from National

s ; s ]
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Stem Cells Initiative
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Proteomics Center - Stanford University School of Medicine

This Proteomics Center represents an interdisciplinary effort to explore and converge results
frorn 4 different platform technologies that analyze ...

protesmics stanford edus - 22k - Cached - Similar pages

Proteomics Research Centers, MIAID, MNIH

Centers established to provide genomic, proteomic, and bisinformatic data an life-threatening
microarganisms, by the National Institute of Allergy and ...
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5B MNHLEI Seattle Proteome Center

ISB MHLEI Seattle Proteome Center focuses on the development of an array of new,
systematic assays to enhance and develop innovative proteomic technologies ...
wiww. proteomecenter.ory - 7k - Cached - Similar pages

SPC Proteomics Tools

oeattle Proteome Center (SPC) - Proteomics Tools NHLEI Proteomics Center at the
Institute for Systems Biology, Home - Mew at SPC About the Center: ...

whnnwy. proteome center. org'software. php - 12k - Cached - Similar pages

tblore results from www proteamecenter. org »

MIH Mews Release--NHLEI Launches Innovative Proteomics Centers—-10 ...
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at The Institute for Systems Bialogy in Seattle, W, ..
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Cardiovascular Proteomics Center
analysis and identification of proteing involved in oxidative stress.
waww. burnc. bu.eduw/Dept/Home. aspx?DepartmentlD=3582 - 31k - Cached - Similar pages

JHUMNHLEI Proteomics Center: Homepage

The center's mission is to apply state-of-the-art methods and to develop new approaches and
technigues to investigate the proteomics of adaptation to ...




DEKART
Protein arastirmalari ve Proteomlks Laboratuari

L~ H Firewall Authentication Keepal... ’ W Anasayfa | Kocaeli Universit...

KOCAELI
UNIVERSITESI

Protein Arastirmalari ve Proteom Birimi

Misyon / Vizyon Protein Arastirmalan ve Proteom Birimi
Aragtirmacilar - oo te 2 ;
Kocaeli Universitesi DEKART Protein Aragtirmalari ve Proteom

Cihazlanm:z Birimi (DEKART-PAPB) Laboratuvarlarinda hasta ve kontrol

Hizmetlerimiz bireylerinden alinm:g biyclojik materyallerden (plazma, serum,
Projeler doku ve idrar/perikard/saliva gibi wucut sivilarindan) proteom
Duyurular profilleri c¢aikarilmakta, karsilagtirmaly proteom analizleri

de vapilmakta wve farkli ekspresyon profili goésteren proteinlerin
Sokals hastalidin olugum, ilerleme veya tedavi mekanizmalari uzerindeki
Egitim videolan etkileri  aragtirilmaktadir. DEKART-PAPB'nin amaci  yiksek

kalitede aragtirma yapmak ve protein/proteom aragtirmalari ile
ilgilenen aragtirmacilara ileri diizeyde hizmet vermektir.
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2DE- tabanli proteom calismalarinda
CALISMA AKISI

Sample Preparation
» Protein extraction
+ Sample cleanup
» Pre-fractionation

100

Protein mixture
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ADIM 1. ORNEK HAZIRLAMA

En onemli adimdir.

*HUcre parcalamal/liziz

*Protein ekstraksiyonu ve solubilizasyonu

1

1

|

| Af—

I|
\§ /

A Kontaminantlarin yok edilmesi ve
\I'OEII'IIT'IIX ure

— temizleme

*Fraksiyonlama
Protein karisimini basitlestirme
Dusuk miktardaki proteinleri
zenginlestirme
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Komplex Protein Karisimlarindan Detayli Bilgi Elde Edebilmek icin
Fraksiyonlama yapmak gerekmekte

FRAKSIYONLAMA TEKNIKLERI NELERDIR?
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PrepCell-Preparative tube electrophoresis

Starting Material Fraction 27 Fraction 31 Fraction 33
} B C D

Fraction: 27 28 29 31 32 36 37

> »“‘-m %

Kasap M, 2005)




Rotofor- Preparative IEF system
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ADIM 2. Proteinlerin Ayristiriimasi

Equilibration
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ADIM 3. Jellerin Boyanmasi

Coomassie Mavisi

Colloidal

Sypro Ruby
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ADIM 4. Jellerin Goruntulenmesi

Scanner Tipi Imagerlar Kamerali Sistemler



ADIM 5. JELLERIN ANALIZLERININ YAPILMASI

Spot 5 differences
between these two
images.

http://www.everydayok.com




Analiz edilecek jel sayisi artacak olursa durum daha da karmasik olacaktir.




Goruntu analiz yazilimi
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ADIM 6. SPOTLARI KESMEK




ADIM 7. In-Gel Trypsin Kesimi




ADIM 8. MASS SPEC/MALDI/SELDI vb. ve DATA analizi

MALDI - TOF

- I

L e N ———— L
¢ II
-

Drift tube
Source

“
<

—
o, ¥

TOF tube

«ls]

Type: Fingesprint PMF)

. .l 10 J:’L‘Jl{ ;ui,.“;.ah ol e oo

»

s @R VNBS D SE-A
FEENEY Mascot Search Resulis

Profahility Baved Mot Sore

= i - B Lo Pl where Fos e peoabodity thal e sbierwed mabch o tandomn sveal

Frotmin mwores
B 1
| I

smer thas 4 mic ant [0 ()
‘ l P -
Protein Sussiars Repar

vk 1} 115 rmen e lrerw

T b G Froten S iy B o



http://www.google.com.tr/url?sa=i&rct=j&q=maldi-tof/tof&source=images&cd=&cad=rja&docid=TwtAH48nxjVHBM&tbnid=2dSELwIzcm8spM:&ved=0CAUQjRw&url=http://onion81.mpiz-koeln.mpg.de/english/services/Maldi/Maldi_2009/MALDI-TOF_TOF/index.html&ei=5KszUaroDo3BtAbRqoH4Dw&bvm=bv.43148975,d.Yms&psig=AFQjCNFy0p2PtiW9cGYaArFaAfInAaJSzg&ust=1362427182906646

DIGE calismasi icin yapilan Deneysel Kurulum

DIGE (Difference Gel Electrophoresis) sistemi

Protein extract 1 Protein extract 2
Label with Cy3 Label with Cys

I
Mix labe Ield extracts

Protein stondard (@ ©
Label with Cy2

Protein separation

cy2 Cy3

Image analysis ' it Image analysis
Data quantitation $ § S A+ Overlay images
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Contents lists available at ScienceDirect

Neurochemistry International

P NERNDCHEMISTRY
IMTERRATIONAL

journal homepage: www.elsevier.com/locate/nci

Linking a compound-heterozygous Parkin mutant (Q311R and A371T)
to Parkinson’s disease by using proteomic and molecular approaches

Sinem Ozgul ?, Murat Kasap ***, Gurler Akpinar *°, Aylin Kanli *®, Nil Giizel ",
Kiibra Karaosmanoglu >, Ahmet T. Baykal ¢, Pervin Iseri ©

3 Department of Medical Biology, Kocaeli University School of Medicine, 41380 Kocaeli, Turkey

b DEKART Proteomics Laboratory, Kocaeli University School of Medicine, 41380 Kocaeli, Turkey

¢ Department of Biomedical Engineering, Kocaeli University School of Technology, 41380 Kocaeli, Turkey

d TUBITAK Marmara Research Center, Genetic Engineering and Biotechnology Institute (GEBI), Gebze, 41470 Kocaeli, Turkey
€ Department of Neurology, Kocaeli University School of Medicine, 41380 Kocaeli, Turkey

ARTICLE INFO ABSTRACT

Am'dlﬁ' history: Parkin is an E3-protein ubiquitin ligase, which plays an important role as a scavenger in cell metabo-
Received 3 July 2014 lism. Since the discovery of the link between Parkin and Parkinson’s disease, Parkin was placed in the
fece“ie‘i ‘_f"__rf:”sef i‘:ff': 19 March 2015 center of Parkinson's disease research. Previously, we isolated a mutant form of the Parkin protein (Q311R
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Table 2. Protems that were differentially expressed n the mutant Parkin expressing SH-SY3Y cells. Classification ofthe proteins basedon

maolecular function biclogical process and cellularlocalization was perfonmed by using PANTHEE. (http:

annotations. (http /www.expasv.org’).

o partherdboor

and Swiss-Prot

S5P | Gene Protein Name Swiss- Eegulated | Molecular Biological Cellular Foldof | p
Name Prot# In Function Process Localization Change | Value
3009 | PDCD3 Programmedcell | 014737 | Up- May functonin Apoptosis CytoplasmueMNuclear | 5.4 0.001
death proten 3 regulated | the processof
mMutant | apoptosis
Parkin+
cells
1003 | TBCA Tubulin-Specific | 075347 | Up- Involvedin early Protemn folding | Cytoplasmuc 02 0.030
chaperonA regulated | step ofthe tubuln
mMutant | foldingpathway
Parkin+
cells
7504 | ENOI1 Alpha-enolase PO6733 | Up- Flaysapartin Energy Cytoplasm Nuclear | 2.7 0013
regulated | vanousprocesses | metabolism
mMutant | mcluding
Parkin+ glycolysis, growth
cells control, hypoxia
tolerance and
allergic responses
2102 | UCHL1 Ubiquutin P09936 | Dowm- Involvesmthe Protein CytoplasmER- g3 0.013
carboxyl- regulated | processmgof degradation membrane
terrminal mMutant | ubiquitin
hydrolasze Parkin+ precursors and
1zozyme L1 cells ubiquitinated

proteins
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Regule Olan Proteinlerin Tanimlamalarini Yaptik

— - L= - L - L L= L L - L L - L L L - L - L - L L - - L
1
2
3 15 - E5501 1 Q14/D8 SYE_FRAT1 52920 443 1.60E-39 21 5.42 31 Glutamyl-tRNA synthetase O5=Francisella tularensis subsp. tularensis (strain F5C 198)
4
5 J& - EB302 1 Ql14rql RECA_FRAT1 JBBO9 B4 0.0012 15 5.97 26 Protein recA O5=Francisella tularensis subsp. tularensis (strain FSC 198)
[
7 17 - FOBO1 1 Q60087 DNAK_ERWCT 68907 96 7.90E-05 5 483 13 Chaperone protein dnak 08=Erwinia carotovora subsp. atroseptica
8
& | l8-F4502 1 WP_003018129.1 48817 278 250E-24 19 529 34 UDP-N-acetyl-D-galactosamine dehydrogenase [Francisella tularensis]
1o |
1| 8 WP_003014275.1 52974 177 3.70E-14 13 5.36 26 glutamate-—-tRNA ligase [Francisella tularensis]
12 |
13 11 WP_003035331.1 52867 177 3.70E-14 13 5.4% 26 glutaminyl-tRNA synthetase [Francisella tularensis]
19 -F7212 ATNAHE  GCST_FRATF 3 Aminomethyltransferase 0S=Francisella tularensis subsp. holarctica (strain FTNFO02-00 / FTA)
17 |J10- NCTCOOD12 1 WP_003014087.1 13720 140 1.80E-10 13 B&7 53 membrane protein [Francisella tularensis]
19| 4 WP_003016885.1 10353 135 5.80E-10 8 10.13 59 305 ribosomal protein 515 [Francisella tularensis]
21 10 YP_170667.1 13732 118 2.90E-08 11 B.67 43 hypothetical protein FTT_1778c [Francisella tularensis subsp. tularensis SCHU 54]
22
23 | J11- NCTCD105 1 20890 185 5.B0E-15 11 482 35 elongation factor P [Francisella tularensis]
24 |
25 4 22539 104 7.30E-07 7 967 17 508 ribosomal protein L4 [Francisella tularensis]
26
27 | J12 - NCTC4203 1 Q14JD1  EFTS_FRAT1 30068 104 1.30E-05 4 5.57 14 Elongation factor Ts O8=Francisella tularensis subsp. tularensis (strain FSC 198)
28
29 | J13 - NCTC5501 1 ATNGOE SYE_FRATF 52974 262 2.00E-21 1B 5.36 32 Glutamyl-tRNA synthetase OS=Francisella tularensis subsp. holarctica (strain FTNF202-00 / FTA)
30
31 |J14 - NCTCB201 1 Q5LLT1 RS15_SILPO 10247 54 25 8 10.05 78 305 ribosomal protein 515 0S=Silicibacter pomeroyi
32
33 2 Qlapz R32Z_FRAT1 26453 48 5.6 13 B.48 42 305 ribosomal protein 52 05=Francisella tularensis subsp. tularensis (strain F5C 198)
34

4 R3F3X0 YR58 GFOIS 16RSN a7 B 10 539 57 LIPEM 78 nrotein Glov D58 NS=Genhacter Invlevi istrain ATCC RAA-1151 / NSM 17278 [ 571
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The level of heterogensity among the isolated stem cells makes them less valuable for clinical use, The purpose of this study was to
understand the level of heterogeneity among human dental pulp devived mesenchymal stem cells by using basie eell biology and
proteomic appr{'ra-;:hcs. The cells were isolated from a natal (NDPSCs), an exfoliated deciduous (stem cells from human exfoliated
deciduous (SHED)), and an impacted third molar (DPSCs) tooth of theee different donors, All three stem cells displayed similar
fratures related to morphology, proliferation rates, expression of various 2ell surface markers, and differentiation potentials into
adipocytes, osteocytes, and chondrocytes, Furthermore, using 2DE approach coupled with MALDI-TOF/TOF, we have generated
g common 2DE profile for all three stem cells. We found that 62.3 £ 7% of the protein spots wers conserved among the three
mesenchymal stem cell lines, Sixty-one of these conserved spots wers identified by MALDI-TOFTOF analysis. Classification of
the identified proteing based on biological funetion revealed that structurally important proteins and proteins that are involved in
protein fblding machinery are predominantly expressed by all theee stem cell lines, Some of these proteing may hold importance in
understendi ng speeific properties of human dental pulp derived mesenchymal stem eells,
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