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OVERVIEW

Purpose

¥ Idenlify key proteins and bioche mical pathw ays that
cause, or coniribute 1o, mitochondrial dysfunction in
1he aging heart.

Methods

* and Fram
{hree young- and thres aged ral hearls were Isolaled
by cenirifugation and protease trealment.

¥ Multi- liquid
speciromelry was used fo identify

and mass

Introduction Cont.
Qur aim Is 1o use MS-based quaniiiation o dissect
mechanisms linked 1o the imbalance of mitochondrial
pro- and antl-oxidant syslems in the aging haart. This
work provides preliminary data for ihis aim by: 1)
defermining what proteins are regularly detectable, and
2) evaluating within- and between group variation of
results fram multiple MS-based shatgun proteomics
experiments.

Methods
Mitechondrial preparation

proleins by searching MS/MS data against the
Swissprol protein dalabase.

» Peptide sequence Informalion from over 200 Mascal
oulput files was combined and candensed with
DEParser software.

Results

¥ Belween- and within group comparisens of protein
Ideniifications are shown.

¥ Comman proieins from between-group comparisons
are listed in contexd 1o fhelr respective Mascol
scores.

from 3, 3-manth-old and 3. 14-month-old
Fisher rai hearts (Table 1) were enriched and sub-
divided Into 51 and y fractions
(SSM and IFM respectively) by centrifugation and
protease ireatment’. Protein conceniration was
measured by spectropholemetric assay. Pratein
fractions (1.5 mgfeach) were suspended 1.2 in 3M
urea, 50mM tris, 50 mM ocfybl—l}glu:npyranuslun H
74, in arderlo and
proteins. Disulfides were reduced with dithiothretol
(5mM) and blocked with lodoacetamide (10mM) for 20
minules-each al room temperature. The concentration
of urea was reduced lo 0.95M by addition of S0mM
NH,HCQ, pH 7.8 prior o Iryplic digestion (E:S. 1:50,
ight at 37°C). Digestion was slopped by addition

ntroduction
A ge for ihose 1o use
quamNnﬂw protecmics Is to idenlify
physiclogically normal levels of variability and
distinguish these from variances that are
pathalogical. One aspect of this challenge isthe
difficulty invalved in processing the copious
wolumes of data needed 1o describe “normal”
wvarability of results between- and wilhin groups.
The ability 1o process these data sels has awailed
the developmeni of speclalized software. One
such lool, currenily under development. is the
open source software DBParser'. DEParser
software was used in this experiment to condense
and compare results fom multiple shotgun
proteomics experiments.

of TFA to pH 2.5, Digests were separated by cation
exchange and nancflow C,; HPLC, prior to analysis on
a OToF mass spectromeler.

Table 1. Sample numbers and groups. Detailed

results from comparisons between and within groups

can be viewed at hilp:/als2114b-

pelscionce. oregonstate edu/dbparsen tﬂck on view

reports and

are indexed according to J-dlgfl nurnbm Intable.
[ ] BEM

[0 e
IFM interforiary minoonan, S5M s oemmal
slochondna. 1P 3nd SSM Iractions Boe epch s isbelsd
conseuvety' thus 037 and 038 came Fom same anena’

Methads Cont,
Strong Cati

Tryplic digests were suspended 1:1 in 5% ACN,
0.1% TFA, loaded onto syringe-cperated C,
desalting cariridges, eluted in 50% ACN, 0.1% TFA
and concerirated lo a valume of 100 il by vacuum

ifi and samples
were diluted 1:1 In SCX sovent AT KHZPO4, 25%
ACM, pH 3, and loaded onlo a 21X150.0 mm, 5 p,
sirong cation exchange column, Peplides were
eluled by salt gradient (SCX "A” + 0.5M KC1j over 20
min (Figure 1) and eluant was collected in 1-min
fraclions.

Fig. 1. Strong Cation
Exchange
Injection = 1 5 mg of protein

dagest
Thema BoBasic SCX

Fractons colected at ane-
frn ule und erval 1, 3540
comiined)
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Nano-HPLC and Mass Spectrometry
SCK fractions (~18/sample) were desalted on C,;
cartridges, vacuum centrifuged lo dryness and
resuspended In 20 pl 5% ACN, 0.1% TFA. 1-3 pl of
each of these was injecled onto & 0.75 ym X15 cm
nane-flow C,, column and analyzed by OToF mass
speciromelry.

Fig. 2. QToF Base-Peak
Chromatogram

njection = 1l from processed
50 n {see above). in.
house packed Cyp, 0075 X
1500 mm cohamn. Aow 0.3
wlfrman

Data Processing

Smoocthed and centroided MSMS dala were
searched against the SwissProt database using
Mascot versian 2.1 with carbamidomelhy| as a fixed
medificalion, oxidized M, and formylkynurenine were
allowed as variable modifications. Parent and
fragment ion toleranceswere 0.2 Da.

Results

There was considerable within-group variability in this
data sel. Among ihe 126 non-redundant prel eins found
In young SEM samples, only 70% were found In all
three fractions (Figure 3.). These values were 46%,
52% and &7% for young IFM, old IFM and old SSM
respectively (dala not shown).

Rat A

Fig. 3. Venn diagram of within-group

Results cont.
Profeins that were commaon In between-group
comparisons of IFM samples are shown in Table 1.
Among ihese 77 proteins, 20 were delected in
samples from all animals in both young and old
groups (marked with °).
Table 1. Prote ins that were common between young ard ol
FM [SSM comparmons can be seen on the wi
spglementary matenial)

[T —

between fhe 3 samples from young SSM.

Between-group variabllity was similar with £4% and
72% commonality belween proleins from young and
ald IFM (Figure 4A) and SSM groups respectively
(Figure 4B.). A
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Fig. 4. Venn diagram of between-group P
from young and old animals.
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Results cont.
Table 1. Cont.
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* Profens ot were getected in 3 13emgies Fom DO roups
Conclusion
Betwean- and within-group comparisons of shotgun
protecmics experiments from 3-young and 3-old ral
hearts shows ihat considerable variability of results
exisis. Physlologically relevant differences between
groups are likely to be eviden! ameng most if not all
members of a given group. Thus, MS-based
quantitative comparisons need lo establish within-
group cansistency and this is likely to necessitate a
minimum n of 3.
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