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[ ] [ ] Integration of published gene expression data

. 7 3 ) J— Figure  4.A.  Overlay of
A number of published studies have suggested that DNA copy number and gene expression can be an Genomic profile of breast tumors Figure 1. aCGH profiles of breast cancer A. S 2 s« s e s s owowowowowowwvusssan « o differentially regulated genes
important diagnostic and therapy determinant for cancer. In this study, a set of 58 FFPE breast cancer z:atT}?)leS from FFPE tumors (Davis, Agilent on areas of copy number
samples were hybridized on high-density oligonucleotide aCGH arrays. Using a novel hierarchical Frequéncy of aberrations displayed on ideograms change. A set of 154 genes from
clustering algorithm the samples were stratified into three distinct clusters. One cluster was predominantly published as prognostic markers

samples that had mostly a 1q gain event, the second cluster had 8p loss and 8q gain, and the third had {g{jic(;gs Z‘ﬁeszgfy glaﬁjd;k g?';in I;dit'f":s 13\,[260': - o . _ . . 3 ;T b,r\‘e;z'r; a;ggrz)(v;l;:ev?sgdzg

both the 1q gain as well as the 8p loss and 8q gain. Performing survival analysis, we identified one more copy gain. Light red indicates one copy loss o - L ; ] e —— L : and overlaid on the genome

cluster to have significantly better outcome than the other two. We have then integrated a set of gene and dark red indicates two copy loss. The width of o ST s mm A g mnm e = browser  showing  up/down

expression profiles previously reported in the literature/databases as prognostic markers and identify each color area indicate percentage of samples ‘ | | | | | | regulated genes comparing good

distinct hot spots where changes in gene expression correlate with copy number change uniquely in each having the event. Notice Chromosome 1, 8, 16, 17 S W I T T MW T to bad prognosis. We can see
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cluster. Using this analysis we were able to identify genomic structure and corresponding gene expression and 20 have most abnormalities.

with pathological biological variables and outcome.
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Genomic DNA . A small plug from high-tumor content regions (>80%) was extracted from the paraffin
block. After heat deparaffinization, the tissue was incubated overnight in 1 M NaSCN at 37<C, followed by

cluster of down-regulated (in

good vs. bad) genes in long arm

= ,* of Chr. 1, 3, and 8 corresponding
0 to gain events at these locations.
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Figure 2. Determination of sub-groups of samples
based on genomic using Nexus Copy Number.
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two days of Proteinase K treatment at 55T (two more aliquots of Proteinase K were added at 17 and 24 ““";“:"; This figure shpws how the 5_4 S_amples can be clust_ered

h). After a total proteinase K incubation of ~44 h, genomic DNA was isolated using a DNeasy tissue kit = 0 blﬁlsfd o?l—i‘gi” E‘gnzomlcdphogl‘% Inéo f}:lughly Ilhfee UHIEUZ 3 . = = i - i 3 . X
(Qiagen). DNA was eluted in water. Reference genomic DNA from normal male 46, XY. The reference B clusters : ) an - Each sample is marke ) W, " N LA o . 'B A

DNA was heat fragmented for 10 min at 95T. Each sample had associat ed data that included tumor type, Wsaoe ;V::‘ T:SC‘ZLS fo’:?ncgl‘ﬁggm:n ""Tg:g, z‘agcim":’gﬁz ‘ihnaf‘a':‘cé LAt b i o Ll I et gt
grade, size, ER/PR status, erbB2 status, metastasis, and outcome. = N mosﬂy LN Stage 0 with Iowygrade and no ECE tumors. The e b M «. SURY NI DRTNT W renRTmn e |
Oligonucleotide Microarrays.  Agilent Human Genome CGH 244K (p/n G4411B) were used. ) |- HC2 cluster on the other hand is mostly high grade tumors L e A s | H"mﬁwrw"* I i B s | L L L el [
Labeling and Hybridization. ~ 2ug of genomic DNA was chemically labeled with the Universal Linkage = and has over representation of Her2 positive samples.

System™ (ULS™) Cy5- or Cy3- dyes. The Cy5-labeled and Cy3-labeled samples were purified using
Agilent-KREApure™ columns. The appropriate purified labeled samples were combined and mixed with
human Cot-1 DNA (Invitrogen), Agilent 10x Blocking Agent (supplied with Agilent's Oligo aCGH
Hybridization Kit), and Agilent 2x Hybridization Buffer. Before hybridization to the array, the hybridization
mixtures were denatured at 95T for 3 min and incubated at 37C f or 30 min. Agilent-CGHblock was
added and the samples were applied to the arrays. Hybridization was carried out for 40 h at 65C.
Washing. Arrays were washed in Agilent Oligo aCGH Wash Buffer 1 for 5 minutes at room temperature,
followed by 1 minute at 37 in Agilent Oligo aCGH Wash Buffer 2. N
Imaging and Data Analysis. ~ Slides were scanned on an Agilent 2565BA microarray scanner. The images ) ! ) Genomic “hot spot”
were analyzed using Feature Extraction software (version 9.5, Agilent Technologies) and analyzed with Stratification of Breast Cancer Samples Fl'gu{e 3. ?ﬁ""""c p:oflle I‘:f eac':h = === == =
Nexus Copy Number Professional software (version 3.1, BioDiscovery Inc). Aberrations were identified in . X .B.B.E.LLE ;:nsoemr'ic abe”'zﬁo’?ja':)emmeSassﬁzia‘ei T - =5
each sample using BioDiscovery’s Rank Segmentation algorithm. Further analysis in Nexus included with each of the clusters listed in
statistical tests to identify genomic intervals that are aberrant in multiple samples and clinical groups, using Figure 2. The HCL cluster is
FDR correct Fisher Exact testing, as well unsupervised complete-linkage hierarchical clustering. Four of dominated by chr 1q gain. The HC2
the 48 samples exhibited higher than 0.2 probe-to-probe variance and were removed from further analysis. cluster on the other hand has no 1q
The remaining 54 samples were used for analysis described here. o - T e e gain but an 8p loss and an 8q gain.
™ - The HC2 cluster has many significant
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Conclusions o l ﬁw i ' group, we hypothesize that HC1 and Figure 5 A genomic hot-spot in comparing HC1 with HC2. A small (3.5 Mb) region on Chr 8 that is significantly

Finally the HC1 cluster has early LN stage 1 samples and . , -
over representation of Her2 negative samples. N -

Figure 4.B. Comparison of HC1 vs. HC2 clusters . Areas of significant (p-value<0.01) difference are marked|
red/green under the frequency plot. Here this is predominantly on Chr. 8 and to a lesser extent on parts of Chrs. 4, 11,
and 13

Figure 4.C. Comparison of HC3 vs. HC2 clusters.  Here the significant differences are predominantly on Chr 1q

o 4y F - H(?S represent two_distinct starting more amplified in HC2 than HC1 contains 17 genes of which 4 where reported in the van't Veer et. al. publication
" " i : : o U ;»r PP g Ry points for the cancer and might
* High quality Array CGH data can be derived from FFP  E samples with chemical labeling Al A ball W l indicate a novel cancer progression giving this region a statistically significant over representation of differential regulation and copy number change.
l* Breast cancer samples can be stratified into unique groups based on copy number change patterns prog Performing GO term enrichment, the areas of difference between HC1 and HC2 are related to apoptosis and T cell
[ Integration of known gene expression biomarkers can focus research on areas of genomic hot-spots R s pattern. 9 A pop

7 mediated cytotoxicity whereas those between HC3 and HC2 are related to immune response and epidermis
development.




