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OUTLINE: Delving deeper
> Protein Profiling at the Protein Level

> Summary




DIGE Protein Profiling and Protein
Identification Workflow

H4 histone family member A
gi# 4504301

Protein identification is based on a
Mascot search using a combined
peptide mass fingerprint and MS/MS
— database search (AB GPS Explorer)

AB 4800 MALDI-Tof/Tof
~ 82% ID rate

NIDA Neuroproteomics DIGE Projects:
25% usage of the total DIGE analysis for the year

»Dr. Zoran Zimolo: THC, smoking, Dex

» Dr. Pietro De Camilli: dynamin

> Dr. Sreeganga Chandra; substrates of the
CSPa/Hsc70/SGT complex

»Dr. Thomas Biederer
» Dr. Rajita Sinha: coccaine, alcohol
»Dr. Angus Nairn
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Understanding the Proteome effects of A- 9-tetra-
Hydrocannabinol (THC)

Dr. Zoran Zimolo

o

Cy5=THC p10
Cy3=THC m60
MAPS depleted

Carbonic\anhydrase I
o N

2 g

. 2 ©

Carbonic anhydrase |l

were subjected to Ig¥Y14 and Supermix
depletion

>BVA analysis with triplicate gels
»>DeCyder determined down regulation of
the indicated protein spots in red.
»Tryptic digestion and MALDI-Tof/Tof
analysis (4800) for protein ID

Carbonic Anhydrase I = Cy5/Cy3=-1.5
Carbonic Anhydrase IT = Cy5/Cy3 = -1.8
Hashish is known to reduce the activity of
Carbonic anhydrase I and IT

(Pharm. Bio, 2004, 42,p434-439)




Stable isotope labeling with amino acids in cell culture
(SILAC) Sample processing using MudPIT Analysis and
the Mascot Quantitation tool box

Peptide Quantitation-

Mascot Quantitation
Tool Box

Mascot database

YPED

- . % i <

searches for protein
identification

Each cation fraction
is analyzed by LC
MS/MS analysis on
the LTQ Orbitrap



Testing of Mascot Quantitation software on

SILAC Labeled Human Endothelial Cells

»Endothelial cells grown in ‘Light' and ‘Heavy'
(Lys-6) medium and cellular proteins
extracted

>Mixing of L & H protein samples in 2:1, 4:1,
2:3 and 1:3 - 1D SDS-PAGE (6ug total)

* tryptic digest followed by LC-MS/MS on an
LTQ-Orbitrap

* Protein ID and quantification - MASCOT
distiller software
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B. Derakhshan; B. Sessa; T. Lam; K. Stone; M. LoPresti



SILAC Protein Profiling

»>Uftilized by Drs. Rick Lifton and Jesse Rinehart for
quantitative phosphopeptide Analysis (Erol Gulcicek will describe
this afternoon)

> Dr. Pietro De Canmilli for determining which protein expression
levels are altered by depleting dynamin fibroblasts

Dr. Pietro De Camilli's Project '=Dynamin is responsible for endocytosis

= dynamin 1 enriched in the brain
= dynamin 2 ubiquitously expressed
= dynamin 3 enriched in the brain
and testis.

= Dynamin 1 and 2 are expressed in
fibroblast cells.

= The Cre-LoxP methodology was
used on primary embryonic
fibroblast cell cultures from
dynaminl/dynamin 2 versus the
knockout dynamin 2 (which is
embryonic lethal) using adenovirus.

Dynamin assembles into spirals

Dynamin is a right handed helix
with right handed twisting ability



SILAC Results on the Dynl KO (light) versus

Dyn 1,2 dynamin knock out (heavy, Lys only)

Scor

Accession |Score| L/H Description Accession o L/H # | Description
Phosphate carrier protein,
IP100123181| 324 | 0.66 Myosin-9 IP100124771| 57 2.07 2 | mitochondrial
Isoform Smooth muscle
of Myosin light
IP100354819| 89 |0.77 polypeptide 6 1P100118413| 60 2.54 2 | Thrombospondin 1
IP100127942| 146 |0.81 Destrin IP100131138| 292 | 8.28 2 | Isoform 1 of Filamin-A
Actin, alpha skeletal
IP100110827( 178 |0.82 muscle 1IP100308324 ]| 101 | 17.28 | 2 | Rdx Radixin
Phosphoglycerate Isoform 1 of A-kinase
1P100457898| 102 |1.25 mutase 1 1P100119149| 40 | 17.76 | 2 | anchor protein 4
L-lactate
1P100319994| 94 [1.29 dehydrogenase A chain | IP100411115| 46 [ 22.11 | 2 | Ras-related protein Rab-8B
trypsin (enzyme used for
1P100117352| 276 |1.31 Tubulin beta-5 chain cont]000023]| 125 [ 140.40 | 1 |digestion)
serum albumin [Bos taurus
1P100169463| 276 |1.31 Tubulin beta-2C chain__ [cont]000035]| 519 | 155.20 |15] (contaminant)]
1P100122450( 181 |1.32 caldesmon 1 >20%0 down regulated
=>20%b up . .
1P100311344| 162 [1.32 89 kDa protein regulated MYOSIn llgh'l'
AHNAK nucleoprotein .
IP100553798| 57 |1.47 isoform 1 contaminan POlypeptide 6 has been
78 kDa glucose- Confirmed by a
IP100319992( 90 |1.66 regulated protein
1P100118384] 60 |1.72 14-3-3 protein epsilon Western blot to be up

regulated in the
dynamin knock out



Cataloging the Proteome and the Phosphoproteome
of Rat Choroid Plexus

Dr. Samuel Sathyanesan

(CSF) production
>the CP acts as a filtration system, removing
metabolic waste, foreign substances, and excess
neurotransmitters from the CSF
»>Helps to maintain the delicate extracellular
environment required by the brain to function
optimally.
> the CP is understudied
and poorly understood
>The “kidney of the brain”
»Goal: to determine (at least in
part) CP function using the
Proteomics data.

www.braininfo.rprc.washington.edu




Approaches used to catalogue
the Rat Choroid Plexus

Peptides:
> strong cation exchange/MudPIT
> Titanium dioxide phospho peptide enrichment

Mass Spectrometric  >»UPLC and LTQ-Orbitrap
Analysis > Dionex capLC and QSTAR XL
»>UPLC and QSTAR Elite



Mascot Database
Search Information

Preliminary results on proteins identified

in The Choriod Plexus

significan
score (32)

4) >95% probability
5) Search parameters
varied based on the

LC-MS/MS system

6) 1449 proteins ID'd
7) comparing the

protein and
microarray results

Molecular Function-PANTHER
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1449 proteins ide
using Mascot Dist

Nucleic Acid
Binding

S~

Oxidoreductase

ntified by
iller and the

Mascot search algorithm

Click to get gene list for a category:
Zell adhesion molecule (MFOO040%

B Cell junction protein (MFOOZ76A)

B Chaperone (MFOOO7T)
Cytoskeletal protein (MFOOO91Y
Defensefimmunity protein (MFO0173)
Extracellular matrix (MFO0O178)
Hydrolase (MFOO141)

B Ion channel {MFOOO24)
Isomerase (MFOO166)
Kinase (MFO0107)
Ligase (MFOO170)
Lyase (MFOO157)

B Membrane traffic protein (MFOOZE7)
Miscellaneous function (MFOO197)

W Molecular function unclassified (MFOOZ20&)

M Mucleic acid binding (MFOO042)

B COxidoreductase (MFO0123)

M Phosphatase (MFOO113)

M Protease (MFO0153)

B Feceptor (MFOOOO1)
Select calcium binding protein (MFOO188)
Select requlatory molecule (MFOO093)

M Zignaling molecule (MFOOO16Y

B Svnthase and synthetase (MFO011&%

B Transcription factor (MFO0O36)

B Transfer/carrier protein (MFOOOS7)

B Transferase (MFOO131)

B Transporter (MFOOOS2)




Summary of Choroid Plexus Phosphoproteome: 59 Phosphopeptides Identified

Peptide Peptide Peptide
Protein Description Score Peptide Seqeunce Protein Description Score Peptide Seqeunce Protein Description Score Peptide Seqeunce
Prkra Interferon-inducible double

stranded RNA-dependent protein HRAEAPPLQREDSGTFSLG RGD1304816_predicted similar to HSQDSQHCSVSGDE
kinase ac 33 K Nucleoprotein TPR 37 EDELFK

Nucks Nuclear ubiquitous casein and LOC689421 similar to Beta-2-syntrophin
cyclin-dependent kinases substrate 25 KTSASPPLEK (59 kDa dystrophin-associated prote 33  GLGPPSPPAPPR
Gsk3a Glycogen synthase kinase-3

alpha 31 GEPNVSYICSR Spagl Sperm-associated antigen 1 18 LDCDKALQIDSK
Ace Angiotensin-converting enzyme, DTETNGPQNVSHCKF
testis-specific isoform precursor 31 GPQFGSEVELR Nol8_predicted nucleolar protein 8 24  DTTSK
Dkcl H/ACA ribonucleoprotein PGPTPSATNVGSSGR
complex subunit 4 22 RKRDSDSDADEATPTTTPR Sec61b_predicted Sec61 beta subunit 19 SPSK

Ppplrla Protein phosphatase 1 Ncbp1l Nuclear cap-binding protein
regulatory subunit 1A 40  STLSMSPR subunit 1 35 RRHSYENDGGQPHK

G3bp similar to Ras-GTPase-
activating protein binding protein 1 25 SASPAPADVAPAQEDLR Bcl2I13_predicted BCL2-like 13 43  SHTGEAIAAR

Ppig Peptidyl-prolyl cis-trans Txndcl Thioredoxin domain containing KVEEEQEADEEDVSE
isomerase G 27  DDKYNK 1 59 EETENREGESK

Nolcl Nucleolar phosphoprotein Sgpp1 Sphingosine-1-phosphate

p130 48 AGKESEEEEEDTEQNKK  phosphatase 1 19 RNSLTGEEGELAK
Prkar2a cAMP-dependent protein
kinase type Il-alpha regulatory RVSVCAETFNPDEEEDNDP Bckdha branched chain ketoacid
subunit 25 R dehydrogenase E1, alpha polypeptide 49  IGHHSTSDDSSAYR
- 34 kDa protein 28 KKEPAISSQNSPEAR Cetn2 similar to centrin 2 30 RMSPKPELTEEQK
Raly HnRNP-associated with lethal

Canx Calnexin precursor 35 AEEDEILNRSPR yellow 40 GRLSPVPVPR
Slc38a3 Sodium-coupled neutral
amino acid transporter 3 21 GFLQQSSSKEPHFTDFEGK Spnb2 Non-erythrocyte beta-spectrin 32 RPPSPEPSAK
Slc9a3rl Ezrin-radixin-moesin- SDSEEKSDSEKKEDE
binding phosphoprotein 50 45 EALVEPASESPRPALAR Tlocl Ab2-292 29 EGK
Hnrpd Isoform 1 of Heterogeneous QASTDAGTAGALTPQ
nuclear ribonucleoprotein DO 33 IDASKNEEDEGHSNSSPR  Yapl 52 kDa protein 32 HVR
Myh3 Myosin-3 24  TKDELAKSEAK Clic6 Chloride intracellular channel 6 23  APDGSLDGEEAK
Goraspl Golgi reassembly-stacking Cdc42bpb Serine/threonine-protein HSTPSNSSNPSGPPS
protein 1 22  KPPSASSPGTPAK kinase MRCK beta 33 PNSPHR

GTGDCSDEEVDGKADGADALOC306766 Isoform 2 of UPF0498 HPASAQSSPSSTPHS
Myh9 Myosin-9 25 K protein KIAA1191 homolog 40 SPK

Whsc1_predicted similar to Wolf-

Dnajc5 DnaJ homolog subfamily C Hirschhorn syndrome candidate 1
member 5 32 SLSTSGESLYHVLGLDK protein is 19 RSTGSASRSR

Zfp265 Zinc finger Ran-binding domain-
containing protein 2 32 SRPSSPAVR



Summary

our proeome tool box
»Mapping of the choroid plexus proteome and
phosphoproteome is nearly complete
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