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The Problem

e The genome databases of complex organisms
contain many families of related genes

— Functional redundancy

— Products of evolution/hybridization

— Immune evasion (presumed for parasitic organisms)
 Label-free (relative) quantitation depends on

accurate intensity measurements of individual
proteins

— Spectral counting
e How to calculate accurate intensity

measurements using peptides shared by
multiple proteins?



Case Study: Proteomics of Trypanosoma cruzi

e About T cruzi
— Protozoan parasite

— Causative agent of Chagas Disease
e 16-18 million infected, 500,000 deaths annually
* No vaccine

— 4 distinct life-cycle stages
e The T cruzi genome
— Reference strain was hybrid of 2 distinct parental strains

— > 22K annotated genes
» Alleles of heterozygous genes present (multiple sequences for 1 locus)
e Multiple copies of members of gene families present (multiple loci)

T cruzi Proteomics
— Which genes are functional in which life-cycle stages?

Goal: Create high-confidence, high-coverage quantitative proteome of
T. cruzi across the 4 life-cycle stages

Problem: How can we differentiate alleles and/or gene family members?
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A Proteome of T. cruzi:
Unresolved Groups of Proteins

Protein Al Al Total Groy Total Protein
Is Top? Sequence Id Sequence Name Length WWeight oup -
Group () (kD) Prabability Prabability
53|Ma Te00.1047053511261.4 P-type H+-ATPase, putative [E056.£00017] 257 27,695 1 u]
fTc00, 1047053508297, 7 trans-sialidase, putative [5567.£00008]

TcO0. 1047053506725, 20 hrypothetical protein, conserved [7069.£00002] 1

Tc00.1047053507089,170 hypothetical protein, conserved [7204.£00017] 1

: hyepothetical prote served £0000 1

1

1

1

1

Tc00. 1047053503635.59 405 ribosomal protein S3a, putative [4676.500009] 1
E0{MNo Tc00, 1047053503635, 68 405 ribosomal protein S3a, putative [4676.500010] 262 29,5878 1 0.656
&0 (Mo TcO0,1047053511001.18 405 ribosomal protein S3a, putative [8564.L00025] 262 29,818 1 0,636
B0 Mo TcO0,1047053511001.9 405 ribosomal protein S3a, putative [5564.000026] 262 29.5818 1 0,636
GE0|Mo Tc00,1047053510999,39 405 ribosomal protein 53a, putative [6029.£00005] 247 28,252 1 u]
61|¥es Te00, 1047053470827 .20 trans-sialidase, putative [25155.k00002] 423 46,138 1 1
61|Ma Te00, 1047053509575, 120 trans-sialidase, putative [3229.£00012] 724 78,51 1 u]
62[fes TcO0, 1047053509601, 70 wacuolar proton translocating ATPase subunit A, putative [8148.£00007] 774 &7.852 1 0,952
62 Mo TcO0, 1047053509767, 70 vacuolar proton translocating ATPase subunit A, putative [$196,£00007] 774 &7.852 1 0,952
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What is a Protein Group?

 Groups of proteins that share a set of peptides

— Nesvizhskii et al 2003: “A statistical model for
identifying proteins by tandem mass
spectrometry”

e Protein Prophet: probabilities of peptides matching to
multiple proteins are penalized

e Occam’s Razor assumption: Protein that could be
responsible for all peptides is most likely identification

— Choose 1 protein to represent the expression of all peptides
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Prokein Protein F‘roFein Total Group || Tokal Protein Tokal
Is Tap? Sequence Id Sequence Manme Length Weight - - Tatal Score }

Group () (kD) Probability Probability Peptides
1|¥es TcOo, 1047053509495, 30 trans-sialidase, putative [E11<4.£00003] 941 99,422 1 1 1,062.07 19
1Mo TcOo, 1047053506515,29 trans-sialidase, putative [6930.£00003] 273 29,728 1 u] z211.8 3
1Mo To00, 1047053508913, 10 trans-sialidase (pseudogene), putative [7926,000001] 505 55,297 1 0 211.8 3
1Mo TcO0, 1047053510055,20 krans-sialidase, pukative [3288.£00002] 203 22,106 1 0 z211.8 3
1[Mo TcO0, 104705350589135.25 trans-sialidase, putative [7926.£00005] 204 22,217 1 u] 161.62 z
1Mo TcOo, 1047053503501 .320 trans-sialidase, putative [7753.£00032] 172 19.261 1 u] 130,73 3

MEETVVGASRMFWLMFFVPLLLALC P 3EPAHALAPES SEVELFERQSSEVPFERD GEVTE
RVVHSFFLPALVHVD GVMVATAD ARYETSHDHSLID TVARY SVDD GETHETQIATRKNSRA
AEVIRVVDPTVIVEGNEL IVLVGI TN I3RS YW T SHGD ARDWD ILL AVGEVTK I TAGGETT
AR TFWESPVELEEFFPAEMEGMETNQF LGGAGVATWVASNGNLVIPVIVTNEEROVE3EIF
FEREDECETWEFGEGRIDFGUSEPVALEWEGKL IINTRVDWTRELVYE S SDHGH TWVEAVG
TLERWGPSPESDQPGSQSSFTAVT IEGHMRVMLF THPLNF EGENLEDRLHLWLTDHQRIY
HVG) VS IGDENSAY S SVLYKDDFELYCLHE INTNEVYISLVEFARLVGELR I IKSVLOSWENW
DIHLEE ICTPADPAR RS S ERGCGPAV T TV LW LI GNASONVWEDATRCVNASTANAER
VENGLEF AGVGEEALWEVS QO GOHQRYRFANHAF TLVASVTIHEAPRDATPLLGASLDSS
GEERLLGLSYDEEHOWOF IXGSTEPVIP IGSWE TGER Y HVVL TMSNE IGIVI IDGEFLESS
GOTVVPDGRIPDPISHEYVGGEYKESDMP TISHYVI VAN VLLYARCOLEAEE IRTLFLSQDLIG
TEAHMDSSSDSSAHGTPS IPVD S SAHGTPSTPVDSSAHATPSTPVDSSAHSTPSTEVDES
AHGTPETPVDISAHGTPSTTVD S 3AHGTPSTPVD IS AHGTPITTVDSSAHATPSTEVDES
AHSTPETPVDISAHGTPSTEVD I 3AHGTPSTPVD IS AHGTPITPVDSSAHGTEPITEVDES
AHGTPETEVD I SAHGKPSTEVD I 3AHGTP 3 TPVD 3R AHI TP 3TPADSSAHI TP 3TPAGNG
ANGTVLILPDGAATSAFSGGELLLCACALLLHVFFTAVEE*
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TZ0
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MERTVVGASEMFWL TCFVPLLLALCPNEPAHALAP G RVELFERONS TVPFEENGEVED
RVVHIFRLPALVHAVDGYMVALADARTD TS NDNSL IDTVVEXSVDDGETWETQIATENSRA
VSRV DEP TV IVEGNE LTV LVGEET NI SRS TWTSHGDASDWD ILLAVGEVEEC TWDDETA
AR TGS PVILEEFFPAEMEGMOTNOFL GGAGVA IVASNGNLVYPWOVTNEEEOWESEIF
FREDEGETWEF GEGRIAF GCSEPVALEWEGKL ITNTREVDWTRRLVYES GEMEN TV EAV G
TLERVWGPIPASNMEGEQ3 S F TAVT IEGMRVMLE THELNF KGWWLED FLOLWL TDNQRIY
oL IGDENSATSSVLIED DKL YCLHEINSNEVESLVEFARLVGELFL IKSVVOSWEENW
DEHL SN CTPAD AR S S ERGCGPAVTITVGLVGEFLIHEANKTEWEDAYRCVDASTANAER
WENGLEFPAGVGEEATLWEV S QOEON*

1
61
121
. . 181
Expression evidence for these/ 241
1 1 1 301
proteins is non-existent o
421
431
MGRTVYVGASFMFWLTHEFVPLLLALRPNEPAHATAP GESRVELFERQNSTVEPFEDEGEVED &0
REVVHSFRLPALVHVD GVMVATAD ARYD TANDNSL IDTVVEY SVDDGETWETQTATENSEY 120
SEASRVVDPTVIVEGHEITVLVGITNSS RS TWISHGDASDWD ILLAVGEVERCTVDDETA 130
ASTEWGSPVSLNEFFPAEME GMOANQF L GGAGVATIVASHGNLVIP VOV TNEREQVFIKIF 240
FTAEDEGKTWEF GEGREAFGCIEPVALAGREAH* 300

1

Occam’s Razor representative:
Tc00.1047053509495.30

Protein Group Probability vs

Protein Probability
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Protein Protein PrDFein Total Group || Tokal Protein Takal
Is Top? Sequence Id Sequence MName Length \eight o ~ Total Score A
Group Probability Probability Peptides
[nn) (kDa)
1[¥es TcO0, 1047053509495, 30 krans-sialidase, putative [3114,500003] 941 09,422 1 1 1,062.07 19
1Mo Tc00, 1047053506515,29 krans-sialidase, putative [69580,00003] 273 29,728 1 0 211.8 3
1Mo Tc00, 1047053510055,20 krans-sialidase, putative [3258.£00002] 203 22,106 1 0 211.8 3
1|Mo TcOo, 1047053508913, 25 krans-sialidase, putative [7926,£00005] 204 22,217 1 u] 161.62 2
1Mo Tc00, 1047053508501, 320 krans-sialidase, putative [7753,500032] 172 19,261 1 0 130,73 3
2[ves TcO0, 1047053508913.10 krans-sialidase (pseudogene), pukative [7926,£00001] 505 55,297 0,991 0,931 252,28 4

1 MEETVCASEMFWLMF FYVPLLLALCPSEPAHATLAPESSREVELFEROSSEVPFEEDGEVTE
61 FVVHSFRLPALVHVD GVMYVATADARYETSHDHSLID TVAEY SVDD GETHETQTATENSRA
121 VSRV D P TV IVESNE L VLV TS S RSYH T SHGD ARDHD ILL AVGEVWTES TAGSETT
181 ASTEWESPVILEEFFPAEME GMHTNOFLGEAGVA ITWVASNGN LY YP VOV TNEEEQVESEIF
241 TSEDEGKETWEFGEGESDFGCSEPVALEWEGEL I INTEVDWTRELYYE S SDMGH THWYE AVG
201 TLSRWGPSPESDOPGSQSSFTAVT IEGMR VML F THPLNF EGEHLRDRLNLWLTDHQRIY
361 HYG)WSIGDENSAY SSVLYKD DELYCLHEINTNEVYSLVFARLVGELRI TKSVL QOSTE N
421 DEHLS S I TPADPAASSSERGCGPAVTTVGLWEF LS CNAS OV IWEDAYTRCVNASTANAER
481 VENGLEF AGVEGGALWP VWS GOH)RYRFANHAF TLVASVTIHEAPRDATPLLGASLDES
541 GEFELLGLESYDEEH)WOP IYGSTPVTP TGSWE TGERYHV VL TMENKIGEVYIDGEPLEGS
601 FOTWV W PDERTPD I SHE Y WEGYEESDMP T I SHY TVHHYLLYHRCLNAEEIRTLFLSODL I
GGl TEAHMDZSSDeSAHCTPSIPVDSSAHGTPSTEWDSSAHATEPSTEVDOSAHSTPSTEVD IS
721 AHGTPRTPWVDOSAHGTPSTTVD S SAHGTPOTPVD S AHGTEPSTTVDSSAHATEPSITEWD DS
781 AHZTPRTPWVDOSAHGTPSTEVD S SAHGTPOTPVD S AHGTESTPVDSSAHGTEPSITEWDDS
841 AHGTPRTPWVD O SAHGEPSTEVD S SAHGTP S TPVD S AHSTPSTPADSSAHS TP TRAGNG
anl ANGTVLILPDGAAT SAFSGHSLILLCACATLLLHVFFTAVER*

1
Tc00.1047053506515.29 still 61

121

unresolved. 181

Note: Proteins have different -~

lengths and weights 361

421

\l/ 481
1 MR TV A S RMF WL THFVPLLLALEPNEPAHAT AP S SEVELFERONSTVEFEDEGEVERED
Bl FEVVHIFFLPALVHVD GVMVATAD ARYD TENDNSL IDTVVEYSVDD GETHETQIATENSRY
121 AEASRV VD P TV IVEGHE I T WL WES Y NSRS YW HEDASDWD ILLAVGEVEECTVDDETA
1581 AR TEWGSPVWSLNEFFPAEME GIMOANOFL GGAGTA T VASNGN LYY P VOV TNEEEVESEIR

241

TIEDEGKTWEFGEGRIAFCCSEPVALSGREAH*
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\

Identification of novel peptide to

Tc00.1047053508913.10 resolves its

expression from the group
Id’d: LQLWLTDNQR

Limiting factor for Occam’s Razor
assumption is the degree of proteomic
sampling

MGRTVVEASEMFWL TCFVPLLLALCPNEPAHATL AP GSSEVELFERONSTYPFEENGEVERD
RVVHSFELPALVHVD GVHMVATADARTD TENDNSLIDTVVEY SVDDGETWETQIATENSRA

AEVIRVVDE TV IVEGHEITVL VGG TN SRS TWTSHEDASDWD ILLAVGEVERCTVDDETA
A TEWGIPVILEEFFPAEMEGMOTHOF L GGAGVA IVAINGNLVIPVOVTNEERKOVEIETF

DSHLSSNCTPADSAASSSERGCGPAVTTVGLY GFLSHSANETEWKDAYRCVDASTANAER
WINGLEFAGVGGGATWE VI QOGN
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Why are Protein Groups a Problem?

Relative Expression of Proteins Across Biological Groups
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Rep: O 29.174 37.083 0,346 46,439 0.671 4 -2.867
Rep: 1 26,004 18,157 -0.518 43,744 0,907 11.11 -1.227
Averages 27.589 2762 -0, 056 47,592 0.739 7.955 -2.047
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Remove Common Peptides: Quantitation Affected

Log2 Relative Expression

Relative Expression of Proteins Across Biological Groups

Based upon unique peptides,
protein appears down-regulated

Amastigote

Epimalstigote
Proteins by Biological Group

Trypomastigote

Replicate

Rep: 0

Awg of: Amastigote, Epimastigote,
Trypornastigoke
3,151

Amnastigate SC Amnastigoke Log2R.atio Epirnastigote SC

§.374 1.41 1.08

Epimastigoke Log2R.atico
-1.545

Trypornastigoke 5C
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Pratein Pratein

L Is Tap? Sequence Id Sequence Mame Length \Weight Uste Gr_o_up Ukl Prl:!t_eln Tatal Scare TDt.aI
Group Probability: Probability Peptides
Y] (kDa)

1|Yes Te00, 1047053509495, 30 trans-sialidase, putative [8114.£00003] o941 99,422 1 1 1,062.07 19
1|Na Tc00, 1047053506515, 29 trans-sialidase, putative [6980,£00003] 273 29,728 1 o Z11.5 3
1|Na Te00,1047053510055,.20 trans-sialidase, putative [8288.£00002] 203 22,106 1 o Z11.5 3
1|Na Tc00,10470535089135.25 trans-sialidase, putative [7926,.£00005] 204 22,217 1 1] 161.62 2
1|Na Te00, 1047053508501 .520 trans-sialidase, putative [7753.000032] 172 19,261 1 1] 130,73 3
Zlves TcO0. 1047053508913, 10 trans-sialidase (pseudogene), putative [7926,£00001] 505 55,297 0,991 0,931 252,26 4

MGETVVGASEMFWLMF FVEPLLLALCP 3EPAHALAPES SEVELFEROSSEVPFEEDGEVTE
RVVHSFRLPALVHVD GVMVATIADARYET SHDPHSLID TVAKY SVDDGETWETQIATENSRA
SEVSRVVDETV IVEGNEL YVLVGS YHSSREYW T SHGD ARDWD TLL AVGEVTES TAGGETT
ASTFWGIPVILEKFFPAEMEGMHTNQF LGGAGVATVASNGNL VI PVOVINEEKQVESELR
ISEDEGETWEFGEGRIDFGCSEPVALEWEGEL IINTRVDWTRELWYE S SDMGH THVE AVG
TLSRWGPSPESDQPGS)SSF TAVT IEGMRVMLF THPL NF KGFWLEDRLNLWL TDHORIY
HYGQVSIGDENSAY S SWLYKDDELYCLHE INTNEVYSLVFARLVGELRI IESVL OSWENW
DEHLS 3 ICTPADPAASSSERGCGPAVTTVGLYGEFLIS GNASQNVIWEDAYRCVNASTANAER
VPNGLEFAGVGGGALWPVSQQGOHQRYRFPANHAF TLVASVTIHEAPRDATPLL GASLDES
GEEELLGLEYDEEHQWQP IYGSTPVIF TESHE TGERTHV VL TMSNEIGSVYIIDGEFLEGS
GOTVVEDGRTPD ISHEYVGGYERSDME TISHYTVHHVLLYNROLNAEEIRTLFLSQDL IG
TEAHMDISSD S SAHGTPS IPVDSSAHGTPSTEVDSSAHATPSTPVDSSAHSTPSTEVDSS
AHGTPITPVDSSAHGTPITTVDISAHGTPSTEVDSSAHGTPSTTVDSIAHATEITEVDIS
AHSTPSTPVDESAHGTPS TPVDSSAHGTPSTEVD SSAHGTPSTPVD 33 AHGTPSTEVDSS
AHGTPSTPVDSSAHGKPSTPVDSSAHGTPSTEVDSSAHSTPSTPADSSAHSTESTRPAGNG
ANGTVLILPDGAATSAFSGGGLLLCACATLLLHVFFTAVFE®

MGRTVVGASRMFWL TCFVELLLALCPHNEPAHATAPGISREVELFKROQNATVPFEENGEVERD
REVVHIFRLPALVHVD GVMVAIAD AR YD TSNDNSL IDTVVEY SVDDGETWETQIATENSEA
SEVSREVVDP TV IVEGNEITWVLVGGYNISREYWTSHEDASDWD ILLAVGEVERCTVDDETA
ASTENGIPVSLEKEFFPAEME GMOTNQFLGGAGVA TVASNGNLV IPVOVINEEKOVESEIF
TSEDEGETWEF GEGRIAFGCIEFVALEWEGEL I INTEVDWIRELYYES GGMGENTWVEAVG
TLERVWGPSPASNMP GEOSSF TAVT IEGMEVML F THPL NF KGWWLED ELOLWLTDNQORIY
WVGOL S IGDENSAYSSVLYKDDFLYCLHE INSNEVESLVEARLVGELEL TESVV QIWEERW
DEHLESNCTPAD S AASSSERGC GPAVTTVGLVGFLEHS ANKTEWEDAYTRCVDAS TANAER
VINGLEFAGVGEGEALWEVIQOGON*

MGR TV GASFMEWLTHE VPLLLALRPNEP AHAL AP GSSEVELFERONS TVEPFEDEGEVED
EVVHIFFLPAL VHVD GVMVAIADAR YD TSNDNSL ID TVVEYSVDDGETWE TQIATKNSEY
SEASEVVDETVIVEGHNEIIVLVGI TN SRS YWTSHEDASDWD ILLAVGEVEKCTVDDETA
AL IKWGSPVSLNEFF PAEME GMOANQFLGGAGVAIVASNGNLVYPVOVINEKEQVE SKIF
TIEDEGETWEF GEGRIAFGCIEFVALSGREAH*
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Expression of TS Proteins Across Gel

5.0
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= Separation profile suggests multiple isoforms

3.0 2%

-2.0

Log?2 Relative Expression
&
o

No peptides found in
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2D Gel View to Assess GelC Proteome Quality

2D Gel View of 7 Band GelC Proteome

526 L]
.
500 -
]
-
475
e
45” Predicted Mol Wts of Protei
. redicte o) S OT Froteins
. ( ) correlate w/ gel migrati
- g g g
ars
350
325
@ ®
2 a0
=
= [] ®a
Z 275
@
E ®
.
8 ;
2 za0 ® o e
=
225 * e .
®
- ] L L
200 . . -
x p = ®
[ ] ° . .= ®
175 - L L] = (]
L] * L ] o ]
°® o
] e ®a I ® L]
150 - 9 w ® L] m . e
o® ® » ®
. ° LY & L) * .
® “oeq o § °: e .
125 & ”; ® -0, - e’ "% 'Y °
... °® - ‘, ._‘ “. PR 3 r ¥ . = @ ° @ T ®
e pr " o W R 2 . it |
100 - s . "® o .o . L °
. I o T o *3s.5 P L] S e
“ &, 9 8 . a® . ] . ™ e =
75 8. Yok “iv & 8. o - R o®
L L2 ? i e » . e e
s ® s s » P 53 ¥ .9 i . 3
i N s s @ s %y o @ w o*m .
0 e @ P . 5 Rios o ® s ‘e g0 y
. s Seats 4 : g .ot
3 2 & o 3 . .
- B -,‘" 3 % 2 ...-’_ T o & Sy e Ve . o o " ' e
& . Frrag . N A ) o 8 o 9 1 A~ o oy @ 8 - s L Pas
o ® [} i . e /Y > -.J.,_p P ge®® [ 4 U‘Iﬁ\@‘ho.&m o
360 375 400 426 460 475 600 626 660 675 600 625 B60 675 700 7265 750 775 800 826 BS0 B75 000 026 060 075 1000 1026 1060 1075 11.00 11.26 11.60 11.76 12.00 12.26 1260 1276
pl

®Band-A ®Band-B @ Band-C ©Band-D @ Band-E ®Band-F © Band—G‘




BSA: Method Validation
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1D Gel View of Protein Expression
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1[¥es Tc00, 1047053506559, 180 hypothetical protein, conserved [7120,t00018 Ive 42,77 1 1 726,57 14
1Mo TcO0,1047053511815.180 hypothetical protein, conserved [6207.t00018 37z 42,778 1 0,973 660,41 13
1Mo TcO0, 1047053511815, 170 heypothetical pratein, conserved [6207,k00017 537 60,517 1 0,939 611,76 12
1Mo TeO0,1047053506859,170 hypothetical protein, conserved [7120.000017 537 60,409 1 0,892 531.34 11
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Mol Wt Range of Proteins in Database
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. Pratein Pratein .
Protein . Total Group || Total Protein Total
Is Top? Sequence Id Sequence Mame Length ‘Weight o -
Group (AR) {KDa) Probability Probability Score
> -
1|ves Te00,1047053505763.19  |P-type H+-ATPase, putative [6697.t00002] 646 70686 1| 2z
1 (Mo TeO0,1047053506333.10  |plasma-membrane proton-efflux P-type ATPase, putative [6901,£00001] 435 53.419 a 130,01
/ 1[Mo Tel0,1047053509609.39  |P-type H+-ATPase, putative [5788.t00004] 260) 28007 0| 130001
1 MLEPSKGLTTAEACELLAKYGRNELEFEKKTESHL IFVENLWGFMETALWYAIIIEFALEN 60
61 WPDGATLLVIQLANATIGWYETIKAGDAVAALKNSLEFVATVERDGAWQOLDAALLVPGD 120
1 MLPP SKGL I'TAEARELLAKYGRNELPEKKTE S0L IFVRNLWGEMPFALWVAITIEFALEN G0 121  LVELASGSAVPADCS INEGYIDVDEAALTGESLEVIMGTDHMPKMGSNVVRGEVDGIVQY 180
61 WPDGAILLY IQLANATIGWYETIKAGDAVARLKNSLKPVATVHRD GAWQULDAALLVEGD 120 151  (oQuIFFGKTAVLLQSVESDLGNIHY ILSRVMVVLISFSFPTLCLICF TYLMVEFKESFER 240
121 LVKLASGSAVEADCSINEGYVIDVDEARLTEESLEVIMGTDIMEEMGSNVYEGEWDGTWOY 180 347 sporsvyvLvvsIPIALEIVVTTTLAVGSEELSEHEI IVTKLTATEMYSGVNMLCSDETS: 300
181 TGONTFFEKTAVLLOSVESDLGNIHVILSRVMVVLTSFSPTLCLICFIYLMLKFYETFRR 240 301  TLTLNEKMETQDQCF TFEKSYDLRSVLVLAALAAKWREPPRDALDTMVLGAADTDECDNTT 360
241 SLOFSVVVLVVSIPIALEIVVITTLAVGSKELSRHKITVTFLTAIEMMSGVNMLCSDETG 300 361  QUTEFVPFDETTKRTAATLVDERTNEKFSVTKGAPHVITGLVYNQDEINDQVVEIIDSLAR 420
301  TLTLNKMEIQDQCFTFERGYDLRSVLVLAALAAKWREFPRDALDTMVLGAADLDECDNYT 360 471  RGVRCLSVAKTDSOSEWHLCGILTFLDPERPDTEETIRESKOYGVDVNLEFVVNCTYYYY 480
361  QTEFVPFDPTTKRTAATLVDERTNEKFSVTKGAPHVIICLVINODEINDOVVEIIDSLAA 420 481  SvFL* 540
421  RGVRCLSVAKTDSQGRWHLCGILTFLDFPRPDTKETIRRSKQYGVDVEMITGDHVLIAKE 480
481  MCRMLNLDPNILTADKLFEVDVNDLPDDLGEKYGEMMLGVGGFAQVFFEHKFMIVEALRQ 540
541  ¥GFTCAMTGDGVNDAPALKRADVGIAV)GATDARRAMADMVLTGRGLSVVVEAMLVSRQY 600
601 POCMLEFLTYRISATLOLVCFFF IACESLTERNTGSVDADE QFFHY 560 1 MNQENDKSVLUNSNNGNF NEQHPPOKPOKROSVLSKA ISEHKEDDVDEVEFLPPSKGLTT 60
61 AEAFELLAKYGRNELPEXKTE SWLIFVENLWGPMPFATWVAI I IEFALENWEDGAILLAL 120
121  QLANATIGWYETIKAGD. LENSLKPVATVERDGTWOOLDAALLVPGDLVELASGEAY 180
181  PADCSINEGVIDVDEAALTGESLEVIMGTDHMPEMGSNVVREEVDGTVQYTGQHTFFGKT 240
241  AVILOSVESDLGNIHVILS* 300
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Expanded 1D Gel to ID Proteins of Interest

Molecular Weight (kDa)
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Expanded 1D Gel to ID Proteins of Interest

Gel-C Dot Plot for Sucrose GC Enriched Proteins

145 . .
" Proteins w/ a lower-weight
= | isoform or truncated/degraded e i R
130 I
=|| products : ©) .
120 [ B N ® I+ + I
[
= L & + + *
m g @ * * o # I # # ® I
110 # # T o ®
P e s ¥ T o 5@ | ¢ |
105 R * * +t*;° ® i # 4
* * pee & ¥ 1 e
100 ® # L] mﬁfi& @ & L " I
: %ﬂﬁf e ‘r% % * 1* = LT _ |
R S P : e ' vols . -
a0 Ht 31 o ~ h? e F ® | S % |
— +?. *Td' +# ++q"2 L I | = * ) ® ! ’
g =l %™t e -2 v P y : d 2% P . |
= @ L & & & 4 % & ® & # T8 e T # #% g |
z 2 8 e At . : . CRR SR :
g 75 . :+ o F o L .33 % I I
© ;: .4:+ ° ..F * * .es*' I 9 # ’ *
S 70 W o o m KL ad # ot FrS.L T — —— ] e e P o — — o]
o «® 2 -l? f.w # bt N @ ® T e #
g 85 - . ® .
L]
o o X E
+.+ * +
55 o .t -
£ I g ¢ & & +++ ® * ’
% P \.00) o*® T *o#
& L) +
* A e B ' .
° PR v
35 % 8 3 Fgo® -, & &
e ¥ ., i e * ®
30 I & N :@ 6:++0-’ v - g *+ +:_+
, I i %E‘tr:- + :+ # - ™ # +:
o il +BE # &
a0 I | are +"*‘+ s ’* ..gf
| : : :
T : Proteins w/ a higher-weight
10
* . . . .
S e -4 isoform or modified proteins
a

BandOg BandO2 Band10 Band11 Band12 Band13 EBand14 Band15 Band1g Band17 Band1g Band20
Proteins by Biological Group



U n re S O Ive d Pratein e E,;z::;:nt Total Group || Total Protein

Is Top? Sequence Id Sequence Mame Length

GEroup (A8 (kDa) Probability Probability
L]
h y p Ot h et | C a | S 1[ves TcOD.1047053504423.30  |hvpothetical protein, conserved [6287.£00003] gez| 93646 1 1
¢ 1Mo Tco0. 1047053507569, 10 hrvpothetical protein, conserved [7388.500001] a19 93,017 1 0,768
1 MAAAKTELAMELNDVVCFERLCADREWENTLGEVIGFPTS THVRVELFERAEQTNHSVS I 60 1 MAAAKTELAMELNDVVCFERLCADREWRNTLGEV IGFPTSTHVRVELFERAEQTNHSVST 60

61 ¥DEETLOEMATE TEEL AVWEE KLELD HOLOOAVEEED EAS EELFEL RDTTOOROS KASARY 120 61 VDEFLQEMATD TGELAVWEEFLELDHOLQOAVEEEDKASEFLFELEDTTQORQSKASARY 120
121  RETMEALDEARKAMTRVPPROWRDVRAPGRETESLVSICRAVMLALOEDRVESWDGMQAY 180 121  RETMEALDEARKAMTRVPPROQWEDVRAPGRPTESLVSICRAVMLALQEDEVESHWDGMQAY 180
181  MROONFTERLMHLDCTVTPLPLARRKKIVAELGVFRRELHGGNIGGEIGRREPSKLNRQE 240 181 MROQNFTERLMHLDCTVTIPLPLARREKIVAELGVFRRELHGGNSGGEIGRREPSELNRQP 240
241  SAAHATOIELAMRIWLLAQVACSETREAEEHVVGDFFLEYQEQTNLVREVNSMRENISAL 300 241  SAAHATQIEMAMRDWLLAQVACSEAREAEEHVVDDSFLEYQEQTNLVREVNSMRENISTL 300
301  KEKILEKELAICGDTPLAALLIKDAEASKDTMFIKCMSNGRHVTEMLLRSSVLIVVFGAKE 360 301  KEKILEKFLAICGDTPLAALLIKDAEASKDTMFFECMSNGRHVTEMLLRISVLVVEGAKM 360
361 EEQLEDDENALFLELTPEEVMOLRDAARAANEVHDLEEIEALYATL SVREEEEMOELETRM 420 361 EECLEDDENALFLSLTPEEVMOLEDAARAANEVHDLEEIEAL ¥ALSVREEEEMOEL KTRM 420
421  EELRHEENFTEDDEEEMRQLDAALTDVVRRHETTUWR IR EVEDVODDM 480 421  EELRHEENFTEDDEEEMRQLDAARLTDVVRRHETTCWRIRHL RDVODDM 480
481  VYSELNLTFSGDEWSVLLANTE TLMMVETALMATL SHAT GLPPGNMSNF RFATKSLLV il 540 481  VISELNLAFSGDEWSVLLANTEYLMMVETAL TALGLPPGHMSNFRFATKSLLY,
541  TVKHSRDVTAECLOATANEAEFLGLRGLYBQITFRKSYPLHTPS(QRLEYEEILREMORIKE J 500 541  TVEHSRDVTAEQLOALANESEFLGLRGLYERSIFRESYPLHTES)RLEYEEVLRMORIKE
601  NFAGAGLPEKLEDFADDSEGETPDENYRRPVVE LETTrNS mnE ¥EAG  ERO 601 HFAGAGLPEKLEDFADDSEGETDDENYRREVVEIATY T iz TL5 660
661 FEALFEKGRTQLRAAMYPEEEEEAAEAVENAAVEDAEEKLDSVEKEPTAEEFLGNTEAER 720 661  FEALFEEGRTCLRAAMYPEEEEEAAEAVEDAAVEDAEEKLDIVEKEFTAEEPLENTEAEA 720
Til TAVEAEDVHAVHTDHVDAADHFEHAELSEHAELSEHAELSEHAEHSEHAEHSEHAEHSEH 780 721 TAVEAEDVHAVHTDHVDAADHFEHAEHADHAEHAEHSEHAEHADHAEHTEHTEHAEHTEH 780
ADAVESAEGFLEPKETLEAPEDGEQRDPDIODEETHEL* 840 781  SEHVDSVGSAEGFLEPKETLEAPKDGEKRDPDSQDEETHEL* 340
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Conclusions

* Protein isoforms can be resolved by assigning
peptides uniquely to proteins by molecular
weight and gel band identification

— Protein coverage must be high in order to have
high-confidence de-convolution

— Truncated/degraded products and/or modified
proteins complicate the problem

e Label-free quantitation calculations will
improve with the additional intensity
information

— i.e. spectral counts of resolved peptides
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