Evolution of 2-DE methodology
SDS-PAGE Gel size:

« This “O’Farrell” techniques has been used for 20 years
without major modification.

« 20 x 20 cm have become a standard for 2-DE.

. Assgmption: 100 bands can be resolved by 20 cm long
1-DE.

« Therefore, 20 x 20 cm gel can resolved 100 x 100 =

10,000 proteins, in theory. 100

100




2-D PAGE according to Klose and O'Farrell

1st Dimension: 2nd Dimension:
[soefectric gel rad rebuffered SDS Polyacrylamide
Focusing in SDS buffer Gel Electrophoresis

sample

pH 3

1st separation

2nd separation
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pl Gradients Using Carrier Ampholytes —

O’Farrell
« Small amphoteric « pl gradients are unstable
molecules which have and tend to drift toward
high buffering capacities the cathode over time.
near their pl - Difficult to work with soft
« Generally a poorly acrylamide tube gels.
defined mixture of — Operator dependent

molecules
— Poor batch to batch
reproducibility
« Align themselves in the
electric field according to
their pl.



Separation of E. coli Proteins in 1975
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1D to 2D Comparison




2D-PAGE according to Gorg et al.

1. Dimension

sample Isoelectric Focusing with IPG-Strip

o mm|

|
pH 3.0 sample application
cup

2. Dimension
SDS-polyacrylamid-gelelectrophoresis

pH 3 a pH 10

pH 10




LC-MS/MS



Silver Immunoblot

CTL Golgi

CHX Golgi

CTL
cytosol

CHX
cytosol
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Traditional 2-D electrophoresis
Fowr different samples run on four different gels.

The abundance of this
particular pratein spot appears
to be imoreasing in samples 3
and] 4,15 this Increase due ta
system waration or induced
biglagical change?

Sample 1 Sample 2
4
[ ] L 3 1
.
1 4
|:| -
1 2 3 4
sample 3 Sample 4 Experimental Conclusion

Ettan DIGE using an internal standard
Four different samples, plus one internal standard, on two different gels.

Standard (Cy2)

L ]
Gel &
Standard (Cy2)
GelB

‘Without nunming a signf icant numiber
of replicates ta averape the rewdts, the
conclysion would be an increase in
abundance in samples 3 and 4

sampde 1 (Cy3) Sample 2 (Cy5)
4
L [ ] 3 -
FE e |
11—
o
1 2 3 Fl
imental Conclusi
sampie 3 (Cy3) Sample 4 (Cy5) Bt usion

The same imtermal starckand s run an
both gets. The Increase in abundance

of profein in gel B, as shoan by the
ricrease in the inbemnal stan dard, is

s o pel <t -pel warabon Whan the
riemal standard is nommaliaed beqwean
guls & and 8 the conduson s the
abundance of pratein in sample 3 has
aciualy decreased




Internal standard
label with Cy2

¥
v

- Mixlabeled samples o 4

Pratein sarmple 1
e control label with Cy3

Protein sample 2
&g treated Label with CyS

Separate by 2-0 PAGE

Irnage gel an Typhoon

i L F
F Y o~ 3

Excitation wavel=ngth 1 Excitation wavelzngth 2

4 v
e v

Analysis of
differences with
o4 DeCyder
Differential Anabysts
Saftware

Image analysis:
data quentitatisn

Imnege analysis:
awerlay lmeges

Each CyDye DIGE Fluor minimal dye, when coupled to a protein, will
add approximately 500 Da to the mass of the protein. This mass shift
does not effect the pattern visible on a 2-D gel.

*HaN

pH 8.5

>~ NHS ester
reactive group

Fig 1-2. Schematic of the minimal labelling reaction. CyDye DIGE Fluor minimal
dye containing NHS ester active group covalently binds to the lysine residue of a
protein via an amide linkage.




Correlation between Protein and mRNA Abundance in Yeast

STEVEN P. GYGI, YVAN ROCHON, B. ROBERT FRANZA, ano RUEDI AEBERSOLD*
Department of Molecular Biotechnology, University of Washington, Seattle, Washington 98195-7730
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We have determined the relationship between mRNA and protein expression levels for selected genes
expressed in the yeast Saccharomyces cerevisiae growing at mid-log phase. The proteins contained in total yeast
cell lysate were separated by high-resolution two-dimensional (2D) gel electrophoresis. Over 150 protein spots
were excised and identified by capillary liguid chromatography-tandem mass spectrometry (LC-MS/MS).
Protein spots were quantified by metabolic labeling and scintillation counting. Corresponding mRNA levels
were calculated from serial analysis of gene expression (SAGE) frequency tables (V. E. Velculescu, L. Zhang,
W. Zhou, J. Vogelstein, M. A. Basrai, D. E. Bassett, Jr., P. Hieter, B. Vogelstein, and K. W. Kinzler, Cell
88:243-251, 1997). We found that the correlation between mRNA and protein levels was insufficient to predict
protein expression levels from quantitative mRNA data. Indeed, for some genes, while the mRNA levels were
of the same value the protein levels varied by more than 20-fold. Conversely, invariant steady-state levels of
certain proteins were observed with respective mRNA transcript levels that varied by as much as 30-fold.
Another interesting observation is that codon bias is not a predictor of either protein or mRNA levels. Our
results clearly delineate the technical boundaries of current approaches for quantitative analysis of protein
expression and reveal that simple deduction from mRNA transcript analysis is insufficient.
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FIG. 1. Schematic illustration of proteome analyss by 2DE and mass spect rometry. In part 1, proteins are separaied by 2DE, stained spots are excised and subjected
o in-gel digesion with trypsin, and the resulting peprides are separated by on-line capillary high-performance liquid chromarography. In pari 1L, a peptide is showsn
eluting from the column in part 1. The peptide is icnired by electrospray ionization and enters the mass specirometer. The mass of the fonized peptide is deecied, and
the first quadrupole mass filier allows only the specific mass-to-charge fatio of the selected pepride ion 10 pass inw the collision cell. In the collision cell, the energized,
onized peptides collide with neutral argon gas molecules. Fragmeniation of the pepiide is essenually random bot occurs mainly at the peptide bonds, resulting in smaller
peprides of differing lengrhs { masses). These peptide fragmenis are detected & a tandem mass | MSMAS) spectrum in the thisd quadmipole mass filter where two lon
sefies are recorded simultaneoely, one each from sequencing inward from the W and Crerming of the pepude, respectively. In part 11L the MSMS spectrum from the
selected, ionized pepride & compared 1o predicred tandem mzass spectfa computer generated from a sequence databass. Provided that the pepude sequence exsis in
the database, the pepiide and, by asscciation, the protern from which the pepude was denved can be identified . Unambiguous protein identification & amarmed in asingle
anahsis because multiple pepudes are identified as being derived from rthe same protein.



Malecular Weight

FIG. 2. 20 aiverstained gel of the proteins in yeast toal cell vsate, Proteire were sepatated in the first dimension tal) by iscelectric focusing and then in
the second dimersion (vertical ) by molecular weight siewing. Protein spots (156) were chosen to include the entite range of molecular weights, isoelectric focusing points,
and staining intensities, Spots were excised, and the corpesponding protein was identified by mass spectrometsy and database searching. The spois are labaled on the
gel and comespond to the data peesented in Table 1 Molecular weights ane given in thousands.



TABLE 1. Expressed genes identified from 2D gel in Fig. 2

TABLE 1—Comrged

Prostein mEHA Protein mEHA

Mol wi pl  Spot no. YPD gene at-un-:laq-:e_ abwindance Codon bl wi pl - Spot no. YPD gene "b;‘“d“".“. abiindance Codon

name” I:mj,::ﬂg'lm {oopresiceall ias name* (1 ;ﬂ?'m i ooepes/eelly b
17259 ATS 133 CPRIL 15.2 61.7 0.769 30477 558 a6 FBAL 17.2 1834 0935
18,702 4.80 B3 EGD2 20.1 5.2 0724 39477 558 87 FBal 427.2 1836 0935
18,726 444 147 YELOGGC 6l.2 a8.4 a3l 30540 A.50 150 HOMZ2 6.3 4.5 0.592
18978 595 135 YEROGTW iT 6.7 n11s 30561 alz 156 P5AlL 6.4 2.5 0718
19108 504 130 YLR10%W 4.4 2.7 [L6E0 41,158 6l 49 YHNLIMC 14.9 L5 0316
194681 908 136 ATP7Y 1.0 Mabs 02 41,623 718 58 BATZ 190 89 0.250
20505 a07 111 GUE1 16.5 iT 0422 41,728 729 1o ERGID 4.1 4.5 0.543
21444 525 148 BARIL 54 10.4 0455 41,900 542 T TOM40 223 22 0.375
21583 4098 Q35 TsAl 1106 4.1 N.845 42402 629 45 Y53 6.7 &9 a2l
224602 430 &0 EFE1 .1 238 E75 42883 563 67 DY5L 158 52 0,526
2307 G209 112 50D2 12.6 2.2 0351 43409 a3l 7 SEER1 10.5 1.3 0.292
23743 544 137 HSP2G4 A2 0.7 0434 43,421 559 91 ERGH 22 14.1 0,408
24033 5097 Q6 ADEL 174 la.4 (A5G 44174 T2 56 YBROZSC 131 .1l 0624
24058 443 143 YEL1IITW 29.2 10.4 0339 44682 499 72 TIFI 29 304 0834
24353 A0 140 TFs1 i1 0.7 0,146 T TIT s PGKIL 237 1637 0397
24662 585 a9 URAS 254 6.0 0359 HTT TIT e PGKIL 315.2 1657 0897
24808 6N o7 GEPL 26.3 52 [.735 46,080 672 0 CARZ 15.4 MAT 0.495
24008 BT 122 RPS5 18.6 MNAS 0399 46,383 832 33 IDFL 1T n7 0.436
25081 465 g1 MEPS 0.3 MNAS 0241 46,553 508 47 IDFP2 324 MAT 0197
25960 G06 116  RPEL 58 0.7 0372 46,679 639 0 EMOL 354 n7 0.930
26,378 G55 127 RPS3 6.5 MNAS 0263 46,679 630 51 EMOL f 07 0,930
26,467 518 100 Whiad 10.5 iT 0427 46,679 639 32 EMOIL 22 07 0.930
2604661 554 Q8 TFIL NA* MAS 02100 46,773 582 63 EMOZ 15.5 2801 0960
27156 556 a3 PRES 6.9 0.7 0129 46,773 582 64 EMOZ G355 2801 0960
27334 Al13 115 YHEMW 18.4 22 0,521 46,773 582 65 ENOZ Q3.0 28001 0960
27472 5% Q2 THLOLIW 36 iT 421 46,773 582 66 EMOZ 3L0 2801 0960
27480 B9 123 GPMI 10.0 169.4 0902 47,402 a.09 126 CORI 25 07 0422
27480 B9 124 GPMI 2314 169.4 0902 47666 298 0 AATZ 1.7 .1l 0.338
27480 B95 125 GPMI 75 169.4 0902 48364 525 T3 WTMIL 4.5 134 0.365
27809 5097 139 HOR2 AT T nsal 48,530 A0 6l  METIT 31 20.0 0,574
27874 4446 78 TET1 13.6 528 0305 48904 518 69 LY59 16.2 AT 0,463
28595 451 41 PLIP2 4.4 0.7 0147 45937 490 153 BUP45 20,6 1.9 0377
20156 659 114 YMER226C 14.5 2.2 0283 40727 547 0 PROZ 136 52 0.297
20244 540 120 DPMI A0 1.2 0362 40912 927 62 TEFZ 5585 2820 0932
0443 509 48 PERE4 34 iT 0162 s0444 56T 3 YDRIMC 4.8 22 022
30012 &9 138 PREIL 21.2 1.3 .449 0,337 Al 32 YELMTC is L3 0.3s7
30073 463 77 BrHL 14.7 28.2 0454 50891 450 151 TUB2 1.2 T.4 0404
30296 T 121 OMP2 674 41.6 0.499 51,547 A80 27  LFD1 18.9 22 0351
30435 aM go GFP1 2 1.2 0,703 522la 725 20 SHMZ 19.7 7.4 0,722
31332 557 28 LW 139 30 0.402 52859 534 37 YFRD&aC 30.2 6.7 0,442
32159 546 113 IFP1 631 iT 0752 53708 519 71  HXEKZ2 260.5 T4 0,756
R ] fHonn 145 HI% 72 4 4.5 n23? AL ENT s 145 [ER 4.4 nT n14y
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FIG. 3. Tandem mass { MSMS) spect resulting from analysis of a single spot on a 20 gel. The firs quadmipole selected a single m ass-1o-charge ratio {mg) of 6872
{A) of 5926 (B), while the collision cell was filled with argon gas, and a voltage which cansed the peptide 1o undergo fragmentation by CID was applied. The third
quadmipole scanned the mass range from 500 1400 pi. The compates program Sequest (&) was utilzed 1 match MSMS spectra to amino acid sequence by darabase
searching. Both spectra matched peptides from the mame protein, 857593 (yeast hypothetical protein YMB2I2Z6C). Five other peptides from the same analysi wene

matched o the same protein.
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FIG, 4. Corrent proteome analysks technology wiilizing 20DE withool preen-
fichment samples mainly highly expresed and long-lived proteins. Genes encad-
ing highly expressed proteioe genesally have large codon bias values. [ A) Dristri-
biition of the yesst genome {mode than 6,000 genes) based on codon bize, The
interval with the largest frequency of genes & 00 to 0.1, with more than 2,500
genes, (B Distribution of the genes from identified proteims in this study based
on codon bias, Mo genes with oodon bias valoes less than 0.1 were detectad in this
stdy. {C) Distribition of identified proteins in this stedy besed on predicied
half-life estimated by W-end mle).
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calculabed as described in Materials and Methods The data represent a population of genes with protein expression levels visible by silver staining on a 20 gel chosen
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only 0.356
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Global Profiling of the Cell Surface Proteome of Cancer Cells
Uncovers an Abundance of Proteins with Chaperone Function®
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There is currently limited data available pertaining to
the global characterization of the cell surface proteomse.
We have implemented a strategy for the comprehensive
profiling and identification of surface membrane pro-
teins. This strategy has been applied to cancer eells,
including the SH-SY5Y newroblastoma, the AS49 hung
adenocarcinoma, the LoVo colon adenocarcinoma, and
the Sup-Bl5 acute lymphoblastic leukemia (B cell) cell
lines amd ovarian tumor cells. Swuwrface membrane pro-
teins of viable, ntact cells were subjected to biotinyla-
tion then affinity-captured and purified on monomeric
avidin columns. The biotinylated proteins were ehited
from the monomeric avidin columns as intact proteins
and were subsequently separated by two-dimensional
PAGE, transferred to polyvinyvlideme difluoride mem-
branes, and visualized by hyvbridization with streptavi-
din-horseradish peroxidase. Highly reproducible, but
distinct, two-dimensional patterns consisting of several
hundred bistinylated proteins were obtained for the dif-
ferent cell populations analyzed. Identification of a
subset of bistinyvlated proteins among the different cell
populations analyzed using matrix-assisted laser des-
orption iomzation and tandem mass specirometry un-
covered proteins with a restricted expression pattern in
some cell ineis), such as CDAT and the activin receptor
tyvpe IIB. We also identified more widely expressed pro-
teins, such as CIHE, and a sushi repeat-containing pro-
tein, a member of the selectin family. Remarkably, a set
of proteins identified as chaperone proteins were found
to be highly abundant on the cell surface, inchuding
GRP78, GRP75, HSPTO, HSPG60, HSP54, HSP2T, and pro-
tein disulfide izsomerase. Comprehensive profiling of the
cell suwrface proteome provides an effective approach for
the identification of commonly coccurring proteins as
well as proteins with restricted expression patterns in
this compartment.
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Fra. 1. Visualization of surface biotinylation patterns in As4%
lung adenccarcinoma cells. A, two-dimenzional PAGE analysis of
cellular proteins from the AS49 call line, Solubilized proteins from AS49
lung adenocarcinoma cells were resolved by two-dimensional PAGE
using carrier ampholytes (pl 4—8) in the firet dimension. The proteins
were vigualized by silver staining, az deseribed under “Experimental
Procedures.” B, detection of biotiny ated surface proteins fiom the AS40
cell line. Intact AS49 lung adenocarcinoma celle were subjectad to
surface biotinylation, as described under “Experimental Procedures.”
Solubilized proteins from the biotinylated ealle were regolved by bwo-
dimensional PAGE using carrier ampholytes (pl 4—8) in the first di-
mension, then transferred to PYDF membranes. The bictinylated pro-
teina were visnalized by hybridization with streptaridin-HRP complex.
Arrows point to bictinylated proteins that were identified by mass
spectrometry. Interestingly. the bistinylated proteins (B are not visu-
alized in the silver stain image of the same ly=zate (4
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Fra. 2. Visualization of purified bictinylated surface proteins
isolated from the AS4%, LoWVe, and SH-SYSY cell lines. Surface
proteins of the AS49, LoVo, and SH-SYE5Y cell lines were biotiny ated
and purified as deseribed under “Experimental Proceduras.” Following
solubilization. the proteing were resolved by two-dimensional PAGE
uzing IPG in the firet dimension then visualized by mags spectrometry-
comnpatible gilver staining, ag described under “Experimental Proce-
dures.” Arroeps paint to biotinylated proteing that were identifisd by
mags specirometry.



Fra. 3. Bimilarity of ovarian bistinvlation patterns as visual-
ized by hybridization and silver-stained images of the same
monomerie avidin eolumn eluate. Swrface proteing of ovarian cells
were bictinylated and purified as described under “Experimental Pro-
cedures.” Following solubilization, the proteing were regolved by bwo-
dimensional PAGE using carrier ampholytes (pl 4—8) in the first di-
mengion then visualized either by mass spactrometry-compatible gilver
staining or hybridization with streptavidin-HEP complex, as described
under “Experimental Procedures.” Armees point to biotinylated proteins
that were identified by mass spectrometry. Interegtingly, the patterna
visualized by silver stain and hybridization appear to be virtually
identical
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Fra. 4. Comparisen of the ovarian histinylation patterns to a
lung adenecarcinoma master image. Swface proteins of ovarian
cells were biotinylated and purified as described under “Experimentsl
Fare Proecedurez" Following solubilization, the proteine were resolved by
twa-dimenzional PAGE using carvier ampholytes (pl 4 -8) in the firat
dimension then visualized either by hybridization with streptavidin-
HEP oompley, ag described under “Experimental Procedures.” The im-
age was compared with a silver stained image of a lung adenocarci-
nama, which serves as a data hase master image. Arrotes point to
bictinylated proteins that srere found to be in common between the bro
images and that have baen identified by mass spechrometry.

pl 4.5 Master (Ag) pl 6.0



Tamke I
Tdentified surface profeing from the various cancer cell fvpes
Proteing identified by eell surface biotinylation were subjected to mags spectrometry. They are indicated (MS) aceording to the call typeis) that
they ware identificd in. Presence or Absence indicates whether the protein epot was identified in other cell types by gel matching. The pregance of
a putative gignal peptide is indicated.

ol tena index SYEY A549 Lve  Ovarien  AUEF SR

Suzhi-repeat-containing protein SRFX S 2408058 ME ME ME Ab=ent Absent Yea
Similar to PDE-LIM Protein Mystique LOCES346  gii21361885  Present ME Present

MAGUE P55 subfamily member 3 MPFP3 Zi2487512 Abgant M& Present W]
Lutheran blood group glyeoprotein Lir Sii1TORRET S ME Present Present  Absent N[}
Protein tyrogine phosphatase receptor tyrpe R FTFER S 2078323 Abzant ME Absent Absent Mo
Vaoltage-sensitive potassium channel KCHND2 SiATE0086 ME ME Abaent Absent Yea
4F2 antigen Heavy chain SLC3AZ Si1TTIoT Present ME Present  Absent Present N[}
Protein-tyrogine kinaze arc, nearonal TVHUSC Sia25210 MBS M& W]
Multidrug resigtanee protein (P-glyeoprotein ARCEL S 450ETED ME Abszent ME Ab=ent Absent i
Rab GDP digsociation inhibitor Beta GoI2 oiABEER2] Ahzant Absent M Mo
Coytochrome P450 nifedipine CYPAAS Zi:510086 Abgant Absent M& W]
MAGUE p&5 subfamily member 2 MPFP2 Si2487511 Present  Present ME Absent Absent N[}
Interleukin-1 receptor associated kinase-2 IRAKZ oii12230224  Absent Present M& Absent Mo
CDi i girl3587684  Absent Absent M3 o
Ephrin type-B receptar 4 EphB4 Sii13270062  Absent Absent M& Mo
Caolon turmor antigen 3H11 gi:127115858  Abssnt Absent M& Present  Present W]
G0-kDa heat-shoek probein HEPDI S 120370 Present  Present ME MS Present N[}
u-plasminogen activator receptor form 2 PLATTR oidARET04 Absent M& Absent Yea
Membrane typs matrix metalloproteinase 6 MMP25 Si12585274 ME Yea
T8-kDa glhiccse-regulated protein, BiP HEPAS gi:14916090 Present  Present  Present MS Present N[}
Heat-ghock 70-kDa protain 2 HEPAZ Zi 1708307 Present  Present M5 Present W]
GRPTE HSPADR Si212644258  Present  Present  Present MS MS i
Keleh-like protein X dJAERT4.1 gid12314035 Present  Present  Present MS Present Mo
Protein disulfide izomeraze P4HE S AAe4T Present M5 Present Yea
Alkaline phosphatase, placental ALFP o 130738 Absent MS Present Yea
Heat-ghock cognate protein, 54 kDa HSC54 Zi: 11526572 Present M5 Present W]
Cation-dependent mannoga-6-F recaptaor MEPR Zi: 108062 MS Yea
Membrane glycoprotein MG-a GPMea o 2506889 Present MS Present Mo
Membrane progesterons receptor component 1 PGEMCL ZiAT208T5 M5 Present W]
Heat-ghock 27-kDa protain 1 HSFEBE1 Sid50451T Present MS N[}
Heat-ghock cognate 71 kDa protein HETC SETZ08TT MS Mo
Activin receptor type [IB precursor ACVRIBE Si:20532386  Absant Abszent Abaent Present MS Yea
Fibraohlagt growth factor receptor 2 BEFRZ Si:aea11o BS Absent Absent Abzant Vs

Flotilin 2 FLOTZ Zi 13277550 MBS Present  Presant Abgent  Abgsant W]




Fia. 5. The Ephrin B4 receplor is expressed in a restricted
patitern betwesn the LoVo and AS4% ¢ell lines. LoVo colon care-
noma and A549 lung adenccarcinoma cells were plated and grown for
48 h then fized and stained for immunofluorescence with Eabhit anti-
EphE4 antibodies, as described under “Experimental Proeedures.”
Identical fields are shown for both the immunofluorescence and the
transrmitted light image (differential interferanee contrasti, The LoWVa
cell ling is shown in A and B. The A549 cell line iz shown in C and D,
Har, 20 pm.



HSTC_HUMAN
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Fra. &, Identification of HSFP71 by Q-TOF mass spectrometry. The MSME spectrum of HSPT1 obtained after trypein digestion is shown
by analyaiz with ESI-5-TOF. conpled with nanoflow capillary high-performance liquid chiromatography. The precuraor ion shown in the fi;ure is
mdr B25 3824, and resultant peaks were searched against the non-redundant SwissProt protein sequence data base uzing the ProteinLynx global
server. & total of nine tryptic peptides. ag shown, matched the heat-shock cognate 7T1-kDa protein.



Fra. 7. GRP78 is expressed on the cell surface in a ubiguitous
pattern. Ovarian, 8H-5Y5Y, LoVo, and AS489 cells were plated and
grown for 48 hthen fized and stained for immunofluoregcence with goat
anti-GRP7S antibodies, as desoribed under *Experimental Procedures.”
The 4549 cell line is shown in 4. the LoVo eell line is shown in B, the
SH-SYEY cell line is shown in £, and the ovarian cells are showm in D).

Bar, 20 pm.

Fuz. 8. HSP70 is expressed on the eell surface of LoVe cells.
LoVo colon carcinoma ecells were plated and grown for 48 h then fixmed
and stained for immunofluorescence with monse anti-HEPT0 antibod-
ieg, ag described under “Experimental Procedures.” Identical fields are
shown for both the immunoflusrescence and the transmitted light im-
age (differential interference contrast). Anti-HSPTO etaining is ghown
in 4 and B. The staining obtained with normal monse IpG is shown in
C and D Bar, 20 pm.
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Fra. 8. Concordance of genomie and proteomic data forr SRPE,
ABCEIL, and FLOTZ in the various cell types examined. mEMA
expression levels wera determined for SRPX, ABCB1, and FLOTS by
analysis of high density oligomicleotide microarray data, as described
under “Experimental Procedwres” and are shown in the graph. The
presence of protein exprassion (F) or abeence of protein expression tA) in
the identified protein spot is as indicated. Interestingly. for SRFX and
ABCH1 there was eirict concordance betweesn genomic and protecmic
data for all cell typez. For FLOTZ2, however, it appears by genomic data
that FLOTZ2 iz expreseged ubiquitously in all of the cell types, although
the protein spot of interest was absent in the ovarian and ALL-B calls.



