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Figure legends
Figure 1. Technical "block" effects due to cohort, chip-type, and laboratory (site)

a. A color-coded correlation matrix among 201 AnCg samples. Red indicates high correlation
between pairs of samples; blue indicates low correlation. Samples were ordered by technical
batches, which in turn were defined by Cohort, Chip Type, and Site, as indicated below the
heatmap. Throughout this paper the sample order in correlation heatmaps is the same from left
to right as from bottom to top. Pearson's correlations were calculated by using all U133A
transcripts. Rectangular "blocks" of high correlation, indicated in red, correspond to samples
that are highly similar to each other in gene expression patterns. These block-block partitions
coincide with the natural boundaries of experimental batches as indicated below the heatmap.
D1 through D4 indicate Depression Cohorts 1 to 4, while S1 and S2 indicate Schizophrenia
Cohort 1 and 2.

b. The same correlation matrix after removing the block effect by median centering each block.
The diagonal line of high values are self-self correlations, but the two off-diagonal lines of
relatively high correlation values are between replicate chips for the same samples ran at two
sites. The sample order and block partitions are the same as in 1a.

Figure 2. From discrete classification to grades of membership

a. The same correlation matrix as in Figure 1b but with samples re-grouped so that the Type 1
samples are on the lower left side, showing that samples can be classified into two main types of
expression patterns.

b. The same samples can be subdivided into three classes, and re-ordered accordingly in the
correlation heatmap, still showing reasonably strong distinction between the three classes.

c. The same heatmap re-ordered by the first Principal Component scores, resulting in a gradual
progression from one prototype to the other.

Figure 3. Informativeness of genes for agonal stress

The same heatmap as shown in 2¢ but with the correlations calculated by using the 25%

strongest Type 1-Type 2 genes (upper left), the next 25% (upper right), the third 25% (lower left),
and the last 25% of genes (lower right). The genes were ranked by comparing 40 samples

(~20% of the total of 201 samples) on the lower left side in 2c against 40 samples on the upper
right side in a Student t test.

Figure 4. Correlation of ASR and pH values

Median ASR values across 2-3 sites and six brain regions for 126 subjects versus their brain pH
values. Samples indicated in red and black were in general agreement between pH and ASR.
The eight samples in blue were previously removed from analysis due to either low pH or some

clinical complications (AFS is non-zero), but had normal ASR values and likely had not
experienced significant agonal stress. The eight samples shown in green were previously
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included but had low ASR values, and should better be removed in order to reduce sample
heterogeneity and possible case-control imbalance.

Figure 5. Comparing pH-matching and ASR-matching with an example

a. ASR and pH values for samples used in a test case, where a group of pH-matched major
depression samples (in blue) were compared to controls (in red), while a second group of ASR-
matched major depression samples (in green) were compared to the same controls.

b. In an analysis of enrichment of Gene Ontology and KEGG pathway terms for the top genes,
the pH-matched comparison still revealed significant effects for gene families and pathways
known to be affected by the pH effect, while the same effect was much attenuated in the ASR-
matched comparison.

Figure 6. Region-region difference of ASRs

A color-coded table of (from left to right) pH values (red is higher pH), AFS scores (0
complication in red, AFS=1 in light blue), and eight series of ASR values (red-higher ASR) for
68 subjects satisfying pH>6.6 and at most two missing values out of eight ASR series. The eight

ASR columns represented four brain regions, each measured in two sites. Tan-colored elements
indicate missing data because the samples were not run.
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Additional files

Additional file 1

File format: PDF

Title: Technical batch effects

Description:

a. The color-coded correlation matrix among the same 201 AnCg samples as in Figure 1a, but
calculated by using only the 68 control probe sets targeting spiked-in E. coli transcripts. Sample
order was the same as in Figure 1a.

b. Similar correlation heatmap based on 700-gene Illumina data. Samples were ordered by
Cohort.

c. Correlation matrix among 24 chips that represented eight samples ran three times each. The
first time (samples 1-8 counting from lower left) was on U133A chips; the next two times were
on U133_Plus2 chips. Shown are results after median centering of the chip-type blocks. The
off-diagonal lines of high similarity are for the three replicate chips of the same samples,
indicating that sample-sample differences were reproducibly measured across two chip types
after removing the block effect.

Additional file 2

File format: PDF

Title: Heatmap of normalized expression levels for "top 25%" genes in 201 AnCg samples
Description:

Shown are log-transformed, normalized expression levels of 3184 transcripts across 201 AnCg
samples. These genes have the highest 25% of Type 1- Type 2 absolute t scores, and have been
used to calculate the sample-sample correlations shown in Figure 3, upper left panel. The genes
are ordered from left to right by their coefficients in the first principal component (i.e., each
gene's "loading" in the first eigenvector), whereas the samples are ordered from top to bottom by
their first principal component scores. The color scale is for log2 values of -3 (8-fold lower
expression) to 3 (8-fold higher), with some values in the upper left corner being greater than 3.
These saturated values were shown in brown.

Additional file 3

File format: CDT

Title: Expression levels of 3841 most changed genes

Description:

Normalized expression levels for 3841 genes in 201 samples as shown in Additional file 2.
Samples and genes are ordered by PC results, and formatted in Treeview format.

Additional file 4

File format: PDF

Title: Cross-validation errors in classifying samples

Description:

Number of cross-validation errors as a function of number of genes used in the nearest Shrunken
Centroid classification [25] where the 201 AnCg samples were analyzed, and the Type 1-Type 2
designations were taken as known. Lower panel showed the errors for Type 1 and Type 2
samples separately.
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Additional file 5

File format: PDF

Title: Comparison of Type 1-Type 2 differences across brain regions

Description:

Scatter plots of t scores for 12,734 transcripts on the U133A chips across six regions, showing
that the Type-1 versus Type-2 comparisons in these brain regions are highly correlated. The t
scores are calculated by comparing about 20% strongest Type 1 samples against about 20%
strongest Type 2 samples in each region. The samples are ranked by a Principal Component
Analysis by using all transcripts.

Additional file 6

File format: XLS

Title: Most strongly changed genes upon agonal stress

Description:

The spreadsheet "1000Up_LowpH" listed 1000 most strongly up-regulated genes among the
Type-2, low-pH samples and their t scores in five regions. The second spreadsheet
"1000Down_LowpH" listed the corresponding 1000 most strongly down-regulated transcripts.
The Unigene ID's are from Unigene Build 176.
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Additional files provided with this submission:

Additional file 1:1i_092007_addifile1 .pdf, 318K
//www.biom ntral.com/im 1261 2221 12/ 1.pdf
Addmonal file 2: 1i_092007_ addlfl|92 pdf, 40K
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Additional file 4: li_092007__ add|f|Ie4 pdf, 8K
http://www.biomedcentral.com/imedia/155379886015951 1/supp4.pdf
Additional file 5: li_092007_addifile5.pdf, 16K
http://www.biomedcentral.com/imedia/1716644533159512/supp5.pdf
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LARITIIBRHENEDIZ, HL2DL X))V TOBEBRENMENEND ZEPEDDIL, 2
Fa  RU7BEEBRTFONTFIVICET B ETIIR U THRARKFICBERICRIEL T
HREICHEEZZTHL. TORBOZIHEIT O FLTHEENDIZE, DD, Kk
HTIIEMEEOREBEUNORTORELHMI KBL THB0, KRERRNLZELERET
5 ENEERIRRTHDEEZ NS,

3. HHREBORBIN OEERITERBE O TREFREBICRIETTZEORS

BB OREEZFTT 5 LT, HEE & WD RTLISMISER IS D 73 FERFAIREE
KRB ERITRFIIKERTFE LT, BRESEREZELZOEEERHLRITNIE
B5EV. TNSDOAMERTE LT, HHl RCHROSEHR, AIERE (FI)Lla—)L. BE £
D DOEEE Y E BT 2358) . JEMH (Agonal Factor: 3EICE 2@ H 5 Kl THRER
BRELDINE O BB OBREZMER T 2103 T2 EZ 2 5N 5)ORGELHIR, FECHEN
MRS £ TORB(Postmortem Interval: PMI), ST A WVWSN D ETHE SN TV
fEl(Freezer Time)7z & D —MfEH. EfTORIKORE. LR OKMIRE, BERE, S0HE
DEEREOBKRERNZZ SN S, T, INSOBEKREREZRBD L. BIZ. MO
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REOREM IR/ 200, MO HRFHEZNT R, M pH. & RNA OB
(Degradation) DR ESR EDHERTH D (K1),

a. &k pH & RNA OB
INSORFTDOI B THRBRIKHBOBERTFRE 07 4 —VICKELRFEEZHOERIC
BALTaA 2 TRAZB/TVSREFIE. #E pH OE T &% RNA OB TH S, % RNA
DBFWOBRENIA 707 LA BB EOBRRFRE T O v A NRKERREEERIFT
CERDNWTRELDHINP—HLTHRELTHED, ZOZERBVWEFDHOIRVAL
EEDOLNDS. RNABHOBEZMOT 2 HXEICDONTORFOARINTRTED, kI
JARY—L RNA®D 285 & 18S ORBELREBROLA EMMFEE L THWSNTE A5,
Agilent Bioanalyzer %IZXL D 285 & 18S OE—ZIIMA, R—ZAF1 > OREHEDT
RNA ;B#E Z 3l 3 5 TdH % RIN (RNA Integrity number)2 73K D {EHEME DO E W5
ELTRESANSNTRTVSMIZ. RQS (RNA quality scale) H#2IE X 31T )% (Copois
2007). F7z. 7 LA T —FI12H D < Post-hoc Quality i (Degradation Plot. Average
Correlation Index. Clustering Analysis, Dispersion Tree %) HHH EE X 515 414,25,

## pH O T &4 RNA OBMEICIIE W Z R HE L, —Hosiidb s 500,
BHEICE> THBEREOT—INERINTHD., 1707 LA BFEABE LKL
S pHIK T2 RNA B B FRE IO 7y A VI KEREEE DD ENVWIWMENEL
JL XN TS 89 14,15, 16, 22, 25, 26,

S pH ORTFHBEBRTFHRE O v A VI RIZTEEDKE S, ZOMOBERHERD
R, TRERAR. BEAEE. R, PMI. MSOREFHMAEZ2E5OMOEREL D HIZ5 NI
RENWEVWIBEBOBRENH D, HBEMARO» TREZNETZ2TO L THELTERD
TORERTEEZSND, BEOWMIES N — THEEMEREDO D FBEIRF IR
BT —FT 70 &5 ERIL 5% Cut-off [ E KA L /2458, pHE.5 AIEMNIZBEIN TN
59141625, HE A5 A Cut-Off HIZEWITE L Z &idanEEZ 5150, pH6E.5 LR
DB Z BT TIIREEOBLRTOREL X)L pH S4B L. pH OBEFRE
TO7 7 ANVIRERIEZTEEMUORFIZHERTERMNICKEVDIZE L, pH6.5 LLEDH
OB TOMFZITD & pH OFEBIIFHEICTE 3.

FERMGHL AR & o THILKE pH 2R DA pH ISE< 2N T3 0N 5, pHE.0 %
YR OBBAER Y F— AR L TNHHOETHEHZ EICEL TR, —BIZ. X
U TR RSERNOEBBEEZOMBADZ ML ADD, fINOAENSEFL. M
DT > F—= AR U, M pH 2ME T2 2 EASEEIHERRICBEINSE L\ pH
ETOBFELTEZSNTNS., BIERN S FEEREFED pH 2% L < KT 5 D135k
10 RN OLEME S ORET, —H, (KFLTLES 70 FF 24-36 BilliLE &
WOHRE DD D, RN THREINS X 572 pH6.0 AR THEERKNOBRENME- N TN
H5EFEZHNDT, BT A ML A E2ZUMTIIBRARICY P R—2 2D S
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