Gene List Significance Index (GLSI) improves our method High Performance Chip Data Analysis (HPCDA) dramatically
Quantifying the quality of different lists of analyzed significant
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1.4: HPCDA significant genes (homo- & heterogeneous, DC dataset)
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2.1: 6124 first of 54675 genes, HPCDA-Score sorted

GenelChip expression data.

monitoring disease activity and success of therapy in systemic lupus erythematosus.
cytome: Integrating cytometric profiling, multivariate cluster and prediction analyses for a phenotypical classification of inflammatory diseaszes.

Abstract: The Bioinformatics group of DRFZ iz mainly involved in gene expression profiling. VWith the first part of High Perferm ance Chip Data Analysis (HPCDA) a method to detect small numbers of differentially expressed genes (35 — B5) up to more than 10.000 was developed (1 — 3). Both
results could be attained without changing any parameters. ltis important to use a parameter independent method, because otherwise the numbers of significant genes rely on the users choices. Ve have validated the first part of HFCDA on data sets with known results and compared our findings
to SAM and dChip, both tools dependent on parameters (1), In the meantime, we successfully transferred an HPCDA analogue technigue to the redigreen miBMA chips of Miltenyi. The second part of HPCDA reduces the list of significant genes to the most relevant ones to classify two or maore
different group s of chips (the predictive genes). YWe have shown that it is possible to find signatures of predictive genes with monocytes of BA AL, OA, and SLE patients in comparson to normal donors. YWe have transformed this HPCDA analogue technique to FACS data of immune m onitoring.
With our M5 Access database ImmuMon, we extracted significant parameters of 37 individuals (A5, BA, SLE, and ND). Mewly analyzed patients and normal donors were correctly classified (PAM and HC) with the reduced list of predictive parameters (4). In total 14237 different FACS parameters
were checked for significance. Results and discussion: High Perfermance Chip Data Analysis (HPCDA) Cur method HPCZDA was validated with the Latin Sgquare dataset. VYWe could show that HPCDA outperforms dChip and that SAM has the disadvantage of finding a2 huge number of false
positive genesin some analyses. Chip data analysis of miBNA chips An HPCDA analogue method was applied to redfgreen miEMNA chips of Miltenyi. Most of 41 significant miENAs were already validated . Database ImmuMon for Immune Monitoring YWe have analyzed 37 individuals (A5,
FA, SLE, and MD) with database ImmuMeon . Itis obvious, that immune monitoring leads to new parameters, which could be important either alone or in combination with others for diagnosis, differentiation, or responder detection. Perspectives: For utilization of tools, downstream of chip data
analysis (8.0. Ingenuity, DEEP, or DAVID, but also systems biology), it becomes more and more relevant to obtain gene lists wath high accuracy. There is no method for quantifying the quality of gene lists (GLs) available today. YWe are trying to change this with the new Gene List
Significance Index {(GLSI). Itis a relative value and makes GL rankings independent of normalization methods. A randomly selected GL wio significant genes achieves values near 1.0; below this are GLs of normalization 1Ds ar control genes, not at all significant. With increasing fractions of true
positive genesin the list, GLS also increases. Only with a gquantifier for GL quality you can ohjectively rank a list of extracted significant genes in a decreasing order of significance. Ve can show with GLSI, that neither FC nor t-test, % Change calls nor other data are sufficient to rank genes in an
optimal way. Our newy empirical HPCDA -Score achieves much better rankings. References: 1. Menken A, Edinger G, Grin JFE, Haase U, Baumgrass K, Gritzkau A, Fadbruch A, Burmester GR, Haupl T. SiFaGene: A new repository for instant online retrieval, sharing and meta-analyses of

2. Rick J, Schneider B, Grin JE, Gritzkau A, Kippers B, Schmitz J, Winkels G, CD303 (EDCA-2) signals in plasmacytoid dendritic cells wia a BCE-like signalosome involving Syl Slphs and PLCCE
4575 3. Biesen R, Demir C, Barkhudarowva F, Grin JE, Steinbrich-Zdllner b, Backhaus M, Haupl T, Rudwaleit M, Riemekasten G, Fadbruch A, Hiepe F, Burmester GF, Gritzkau A, Sialic acid-binding Ig-like lectin 1 expression in inflammatory and resident monocytes is a potential biomarker for
C 584 1136-1145 4. Steinbrich-Zalliner M, Grin JE, Kaiser T, Biesen B, Faba kK, \Wu P, Thiel A, Rudwaleit M, Sieper J, Burmester GRE, Fadbruch &, Gritzkau A, From transcriptome to
C73A 433-340. Funding: AutoCure [(Cunng autoimmune diseases), LSHB-CT-20 13
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2.2 6124 first of 54675 genes, abhs. Change call sorted
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5.1 Very low GLSI (0.032) of 100 Affymetrix normalization genes
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Z2.4: 6124 first of 54675 genes, t test of Log Signals sorted

4.12 80 Endocytosis genes (DAVID group B)
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OR FZ
£52 A3 3 ws. 3 chips comparisons found 649 105 in common

hiad the best numbers, combined in 7.1, In 7.4 is shown that 68 IDs (65
TP were found in common in all 13 anabkyses of the three methods.

9.1 Avg. HPCDA-Score and GLSI of first 54 genes after sorting
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2.10: 6124 first of 54675 genes, average CV ascending sorted
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4.14: Group 8 with GLSI of 37.36 (118.2%) highly relevant
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415 Group 20 with GLS1 of 39.9 (1 26.2%) highly relevant

DAVID Funct. Grp. 24: 431 |Ds Phosphaorylation; Geo=0.00945

Cene List Egnidcance Inde

GLSI & Iog2 HP COW- Seore of 431 Phosphorddion of 1543 1Ce

GL Slpay g = 35259
GL Slgy = 13 26 [57.9%)

aF 1 LT} gy
P c-HT L-2ocm - o Ll

1 1 L] [E] a4

-
-
Logid=-HY 10 o

4.16: Group 24 with GLS! of only 18.26 (47.8%) less relevant
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4.1F: Group 25 with GLS1 of 30,649 (97 .1%) aswhole 1543 gene list
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9.2: Empirical improvement of HPCDA-Score for DC dataset with G LS|
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2.11: 6124 first of 546745 genes, average CV descending sorted
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4.18: Group 27 with GLSI of 36.87 {(116.6%) highly relevant
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4.19: Mon-signif. grp. 258 with GLSI of 39.98 {1 26.59%) highly relesvant
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4. 21: Mon-signif. ribosomal IDswith GLS| of 0,31 (0.98%) non-releyant

Analyzed 5 datasets for this poster. (1) Dendnitic c2ll dataset (n 1, 2, 3, 4, 5,
and 3analyzed 6 chipzin 2 groups; Lindstedt M, Lundberg K, Borrehaek
CAR J Immunology 2005, 175 458394546, (21 Affym etz Latin Square
datasst (in6, ¥, 8.1, & 5.3), 42 chipsin 14 groups with 3 replicates each;

sy affeimetrix.com. (3) Sim ulsted datazet with 3600 adificial significant
genesin 180 groups with FC of +41.1 10 20 (in 5.4) data of 42 chipsin 2
group s generated from Latin Sguare dataset with removed TPz, (4 Gene
Logic Diltion dataszet (in 8.27; 75 chipsin 15 group s with S replicates each;
analyzed mos im portant 70 of 102 possible 5 v, 5 chips experdments. (5)
Candida datazet (in .53 8 chipzin 2 groups; Maler ¥, Viemann D, Schmidt b,
EndresM et al.; J. Immunology 2007, 173 3435-5344 5. 125 significart genes.
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2.12: 6124 first of 54675 genes, average Detection call sorted




