Fig. 5 A 'proteome chip’ composed of
6,566 protein samples representing
5,800 unique proteins, which are spot-
ted in duplicate on a single nickel-
coated glass microscope slide®®. The
immobilized GST fusion proteins were
detected using a labeled antibody
against GST.

Cy5 Anti-GST Cy3 Streptavidin

Fig. 1. Yeast protein microarray. On the left, a yeast protein microarray
probed with anti-GST antibody followed by probing with Cy3-conjugated
anti-rabbit antibody. The relative level of the prnted GST-fused proteins can
be determined. On the right, the same microarray probed Cy3-conjugated
streptavidin, which recognizes the biotinylated control proteins printed on
the slide.
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Table 1 Antibodies tested on yeast protein microarray

Antibody Approo. amount of protein Source Immunagen Antibody type Antibody Mumber of proteins with
on array (pg) of epitope concentration signal’background =2.0

Ynl02 1W-Hdal 0.3 Yeast Peptide? & Polyclonal®® 0.8 8

¥irl 13W-Hogl 0.4 Yeast Peptides0 a2 Palyclonal-t 0.8 2

Yjl164C-Tpkl 1.2 Yeast Peptide? a2 Palyclonal®® 0.8 g

Til030W-Mad2 2.3 Yeast Peptige20 a-. Palyclonal®-® 0.8 1

YIr229C-Cdcd2 5.2 Yeast Peptide0 a2 Palyclonal® 0.1 1

Ypr1200-ClbS ND Yeast Peptide a8 Palyclonal®-b 0.1 1

¥jr076C-Cde11 2.2 Yeast Proteint-+15aa. Polyclonal® 0.04 7

Ykr0480-Nap1 7.2 Yeast Proteinl—417 aa. Palyclonal® 0.02 1,770

Ypr183W-Sed3 13.3 Yeast Probein@ioselic domain Monoclonal? 2.0 1

YellB7C-Coxd 0.9 Yeast Protein: Monoclonal® 2.0 1

YorD36W-Pep12 4.4 Yeast ProteinC teminus Monoclonald 2.0 4

HA - Influenza Peptidel2 #2. Monoclonal? 1.0 0

MY - Human Protein Monoclonal? 1.0 0

FLAG - Synthetic Peptide Monoclonald 2.4 0

The amount of each protein on the array and the number of proteins recognized by each antibady was determined as described in Methods,

aG0at IgG isotype. Affinity purified. “Rabbat 16 rsotype. ‘Mouse g6 isotype. a.a., amino acids: ND, not detected,
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Figure 2. Analysis of anti-Hda1 binding
to the yeast proteome microarray.

(a) Western blot analysis of proteins
detected with the anti-Hda1 antibody on the
yeast proteome microarray. (b) Sequence
alignment of the Hda1 immunogenic peptide
with best matches from each of the cross-
reacting proteins. The immunogenic peptide
is underlined in the Hda1 sequence. The
eight-amino-acid window with highest
maximal sequence identity between all
cross-reacting proteins is shown in bold. *,
C terminus. (¢) Peptide inhibition of anti-
Hda1 binding on the yeast proteome
microarray. Images on the left are from an
array that was probed with the anti-Hda1
antibody alone. Images in the middle are
from an array that was probed in the
presence of the Hda1 immunizing peptide.
Images on the right are from an array that
was probed in the presence of a peptide
with an unrelated sequence.



Finding new components of the target of rapamycin
(TOR) signaling network through chemical genetics

and proteome chips
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Fla.1.  Achemkalgenetk screen forsmall malecules that modulate rapamycin’s antiproliferathee effect In yeast. (4§ Schematics ofthe screen. Compoundswere
transterred from Il brary plates to assay plates (contalning growth medium, rapamycin, and yeast cells) by using 384-pin arrays. SMER, small-molecule enhancers
of rapamycin. (B3 Retest of SMIRS In a 284-well plate. White wells Indkate compound-induced yeast g rowth [n the presence of rapamycin; black rarsparent)
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Diose-respanse curves for SMIRS Inwild-type (rapamycin-sensithve EGY48) cells Incculated In YPDA contalning 100Nk rapamycin. (E) Minimal concentrations of
SMIRZ and SMIRA required Tor yeast groweth In YPDA& cortalning 20 Nk rapamycin. (F) SMIRY treatment and the TORT-T (5197 2R) mutation (26) both confer
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Flg. 2. SMIRs suppress rapamycin's effect In yeast on the whole-genome scale a revealed by mRMA trarscript abundance analysis, () Example views of
GeneChip featuras contalning probes {outlined Inwhite) spechiic for the GDHI and URAT frarscripts (up- and dowrerequlated by rapamycin treatment,
respectivalyy on the ATfymetriay 26 100 allgonuclectide arrays. (B) For comparing the effects of SMIRs and genstic mutatlons, a 20 clustergram with speriment
tres ard gens tres was generated In GEMESFRING (S1llcon Genetlos, Redwond City, CA) by wsing the hierarchical custering program (minimal distance, 0.001;
saparatlon ratla, 5; new freewtth standard correlatlon) . () Proflling data visualized by 20 scatter plots In GENESPRING. Fald changes aver DMSO mock treatment
wiere plotted for 6430 genss on the ATfymetrie chip, Calar scaling is based onthe rapamycin profile: red, Incresse; biue, decresse,



Yeast Array Probed with Biotin
Tagged Drug

SMIR = Small Molecule Inhibitor of rapamyacin
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Enzyme activity profiles of the secreted and
membrane proteome that depict cancer
cell invasiveness
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Serine Hydrolase Activity of Secreted
Proteins
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Fig. 1. Serine hydrolase activity profiles of the secreted proteomes of human cancer cell lines. (A) Representative in-gel fluorescence analysis of secreted serine
hydrolase activity profiles obtained from reactions between cancer cell line conditioned media and a rhodamine-tagged FP. Enzyme activities are identified on
either side of the gel {arrowheads point to the deglycosylated form of each enzyme; see Fig. 34 for complete names of proteins). Deglycosylation was
accomplished by treatment of a portion of the FP-labeled proteomes with PNGaseF before analysis. APH* refers to acyl peptide hydrolase, a cytosaolic protein
detected in the conditioned media. (B) Expanded view of FP-labeled secreted MDA-MB-435 proteome highlights the increased resolution that is achieved for
highly glycosylated enzyme activities {e.g., SAE) after treatment with PNGaseF. (C) Levels of active urokinase secreted by cancer cell lines as measured by ABPP
{left panel) and urokinase mRMA levels as measured by Northern analysis (n = 3 or 4). mRNA levels are expressed in arbitrary units relative to an internal control.
(D} Inhibition of urckinase (uPA) activity by PA-l. Pretreatment of each proteome with P&-1 (20 pg/ml) blocked the labeling of uPA by FP-rhodamine, but did not
affect the labeling of other serine proteases {e.g., Comp 1s and cat. A).




Serine Hydrolase Activity of Membrane
Proteins
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Fig. 2. Serine hydrolase activity profiles of the membrane proteomes of human cancer cell lines. (A) Representative in-gel fluorescence analyses of the serine
hydrolase activity profiles of cancer cell membrane proteomes. Enzyme activities are identified on either side of the gels (arrowheads point to the deglycosylated
form of each enzyme; see Fig. 34 for full names of proteins). Proteins marked with an asterisk represent soluble hydrolases also detected in the membrane
proteome. DG, deglycosylated. (B) The activity of FAAH in breast cancer membranes as measured by ABPP (Left) and FAAH substrate (Right) assays. (C) Relative
activity levels for upper and lower glycosylated forms of the membrane hydrolase KIAA1363 in MDA-MB-231 and MDA-MB-435 lines. Shown are a representative

in-gel fluocrescence analysis (Left) and the ratic of upper to lower glycosylated forms, expressed as ratio-1 (Right).



Cluster Analysis of Serine Hydrolase Activity Profiles
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Fig. 3. Cluster analysis of the serine hydrolase activity profiles of human cancer cell lines. (A-C) A hierarchical clustering algorithm was applied to the cell lines
by average linkage clustering using the Pearson correlation coefficient as the measure of similarity (CLUSTER computer package). Bars to the left of the
dendrograms represent similarity scores. Shown are the results of cluster analyses conducted on total (4), membrane/secreted (B), and soluble (C) serine hydrolase
activity profiles. The intensity of blue color scales directly with the relative activity of each hydrolase among the cell lines (0-100%, where for each enzyme, 100%
represents the cell line with the highest activity, and the rest of the cell lines are expressed as a percentage of this highest activity to normalize the data sets).
Gray, not measured. Red, breast cancer lines. Green, melanoma cancer lines. Black, NCI/ADR is of unknown origin.



Correlation Between Activity of a Protein
with K1AA1363 and Invasiveness
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= What should be covered in vour Journal Club presentation:

«  Provide background. You need to introduce and state the problem being addressed
o You should provide both biolegy back ground as well as experimental background
as required for the audience to understand the topic
o Youmay discuss older or other articles for the back ground section

Discuss the methods & experimental design used
o Tell how they did what they did (and don't forget why) — this section may blend
inte both background and results

Discuss the presented esults
= Don't necessarily talk about everything in the article: focus on what you think is
important

Dhscuss the paper's "discussion”. That is define in yvour mind what is important both from
amass spec point of view and from a science point of view.
o Include:
= The authors thoughts about what is important about the work reported
= Your thoughts about what 15 important
Critigue: during yvour discussion of both results and discussion, point out limitations and
problems that vou have identified with the paper and why

* L'se figures & tables from the article in your presentation:

« The figures vouwould like to present can be brought as etther
o Transparencies to use with an overhead projector.
o Ora PDF or PowerPoint file. Please send me this file the day before your
presentation so that I can have it on my computer
» Present as vour first figure the fitle page of the article so that title, authors & affiliations,
Joranal etc. are clear



