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Weighted Average Difference (WAD)
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gened 1024 1024 2048 256 256 W gened 10 10 11 8§ § 233 3 9.17 088 206 1
cenes 2 2 2 32 32 gened 1 1 1 5 5 4.00 2 3.00 0.00 000 o
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3 Ul33A Crmu 2005  GSEl462 FC MASS 4 22 Ul33A Ecldeldt 2005 GSE2666 | MASS 5
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11 Ul33A Czoka 2004 GSE3860 B MASS  § 30 TUl133A Pescatonn 2007 GSEGO1L B EMA 10
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14  Ul33A Goh_2007 GSE6236 B MASS 7 33 TUl33A Raetz 2006 GSEL577 ¢ EMA O
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- - =

FC: {52 %1t (Fold Change) IZE D<A E. t: t-#REICEDHFE.B: @A (FCand t)



O _ Kadota K; Nakai Y, Shimizu K, Algorithm Mol. Biol., 3:8, 2008

- RE IBTER

n FHWAUCHE (AUCHEL —» TRERE-HEE I1NSFLY)
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Affymetrix GeneChipT—42 24T
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Weighted Average Difference (WAD)
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max(x) — min(x)

Average Difference i
(AD)#istE  FHIIFIILEE| WADHE=E

AD, =[Bi - A| x=[B+A)2| | |WAD, = AD, xw,
unlogged data log,-transformed data ] | v !
Gene Al A2 A3 Bl B2 Gene Al A2 A3 Bl B2 AD rank X w_ WAD rank
cenel 128 64 128 128 64 genel 7 6 T T 6 0.17 6 6.58 051 009 5
cene2 1024 1024 1024 1024 1024 gene2 10 10 10 10 10 0.00 7 10,00 1.00 000 o6
cene3 512 1024 1024 2048 246 g gened 9 10 10 11 8 0.20 5 957 094 0.18 3
gened 1024 1024 2048 256 256 W gened 10 10 11 8§ § 233 3 9.17 088 206 1
cenes 2 2 2 32 32 gened 1 1 1 5 5 4.00 2 3.00 0.00 000 o
cene6 2 4 4 64 128 gene6 1 2 2 6 7 483 1 4.08]0.15 075 2
cene’ 16 5 32 o4 8 gene’ 4 3 5 6 3 0.50 4 425 018\ 0.09 4
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' max(x) —min(x
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Shi et al., BMC Bioinformatics., 9(Suppl 9):S10, 2008

Conclusions and recommendations

I A fundamental step of microarray studies is the identi-
cation of a small subset of DEGs from among tens of
thousands of genes probed on the microarray. DEG lists
must be concordant to satisfy the scientific requirement of
reproducibility, and must also be specific and sensitive for
scientific relevance. A baseline practice is needed for prop-
erly assessing reproducibility/concordance alongside spe-
cificity and sensitivity.

2. Reports of DEG list instability in the literature are often
a direct consequence of comparing DEG lists derived from
a simple t-statistic when the sample size is small and var-
iability in variance estimation is large. Therefore, the prac-
tice of using P alone for gene selection should be
discouraged.

3. A DECG list should be chosen in a manner that concur-
rently satisfies scientific objectives in terms of inherent
tradeofts between reproducibility, specificity, and sensi-
tivity.

4. Using FC and P together balances reproducibility, spe-
cificity, and sensitivity. Control of specificity and sensitiv-
ity can be accomplished with a P criterion, while
reproducibility is enhanced with an FC criterion. Sensitiv-
ity can also be improved by better platforms with greater
dynamic range and lower variability or by increased sam-
ple sizes.

5. FC-ranking should be used in combination with a non-
stringent P threshold to select a DEG list that is reproduc-
ible, specific, and sensitive, and a joint rule is recom-
mended as a baseline practice.
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