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Figure 1: RAAD scatter plot for data set
ATRT[1]: Rhabdoid and non-rhabdoid brain
tumors. Task: Identify AT/RT (Atypi-
cal teratoid rhabdoid tumor) among brain
tumor samples. Number of samples: 48.
Tissue type: brain tumor. Normal: non-
rhabdoid tumors, Anomaly: atypical rhab-
doid tumors
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Figure 2: RAAD scatter plot for data
set BCAT[2]: Medulloblastoma data. Task:
Identify beta-catenin (BCAT) deletion 6q
(monosomy 6). Number of samples: 45.
Tissue type: Medulloblastoma. Normal:
other medulloblastoma, Anomaly: beta-
catenin deletion 6q (monosomy 6)
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Figure 3: RAAD scatter plot for data
set BILD[3]: RNA from frozen tissue of
primary lung tumors. Task: Distinguish
Src from Myc, Ras, E2F3, beta-catenin.
Number of samples: 55. Normal: Myc,
beta-catenin, E2F3, Ras, and GFP con-
trols, Anomaly: Src activity in human can-
cers. Availability: http://www.ncbi.nlm.
nih.gov/geo/query/acc.cgi?acc=GSE3151
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Figure 4: RAAD scatter plot for data set
BIOMARKERS[4]: Breast cancer data. Task:
Distinguish ER- from ER+. Number of
samples: 127. Normal: ER+, Anomaly:
ER-. Availability: http://www.ncbi.nlm.
nih.gov/geo/query/acc.cgi?acc=GSE5460



5

FRaC Test Set AUC

1.0

0.8

0.6

0.4

0.2

0.0

breast.basal

20

Figure 5: RAAD scatter plot for data
set BREAST.BASAL[5]:  Breast samples.
Task: Distinguish basal-like samples from:
ERRB2-overexpressing; luminal-like (two
related classes A and B), normal-breast-
tissue-like subgroup. Number of samples:
75. Normal: ERRB2-overexpressing,
luminal-like, or normal-breast-tissue-like
subgroup, Anomaly: Basal-like. Availabil-
ity: http://smd.stanford.edu/cgi-bin/
/publication/viewPublication.pl?
pub_no=248
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J Figure 6: RAAD scatter plot for
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9 . from ER+4. Number of samples: 286.
s °7 3 Normal: ER+, Anomaly: ER-. Avail-
% rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr ability: http://www.ncbi.nlm.nih.gov/
§ < | geo/query/acc.cgi?acc=GSE2034. See
g ° http://www.ncbi.nlm.nih.gov/projects/
geo/query/acc.cgi?view=datakacc=
8 GSE203441d=40089&db=GeoDb_blob26
g :
T T T T T
00 05 10 15 20
RAAD



7 desmoplastic

FRaC Test Set AUC

1.0

0.8

0.6

0.4

0.2

0.0

0.0 05 1.0 15 20

RAAD

Figure 7: RAAD scatter plot for data set
DESMOPLASTIC[2]: Medulloblastoma data.
Task: Distinguish desmoplastic from clas-
sic medulloblastomas. Number of samples:
34. Normal: classic, Anomaly: desmoplas-
tic
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Figure 8: RAAD scatter plot for data
set DIABETES[7]: Transcriptional profiles
of smooth muscle biopsies of diabetic and
normal individuals. Task: Identify di-
abetic samples among normal individu-

als. Number of samples: 34. Tissue
type: Smooth muscle. Normal: non-
diabetic, Anomaly: diabetic. Avail-

ability: http://www.broadinstitute.org/
gsea/datasets. jsp
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Figure 9: RAAD scatter plot for data
set DOWNS[8]:  Expression profiling of
acute megakaryoblastic leukemia. Task:
Identify Down Syndrome. Number of sam-
ples: 39. Tissue type: Megakaryoblastic
leukemia. Normal: euploid, Anomaly:
Down syndrome. Note: This data set
is limited to the following 39 samples:
11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
24, 25, 26, 28, 29, 30, 31, 32, 33, 34, 35,
36, 37, 38, 39, 40, 41, 42, 44, 45, 46, 47,
48, 49, 50, 52, 53, 54, 57. Availability:
http://www.ncbi.nlm.nih.gov/projects/
geo/query/acc.cgi?acc=GSE4119
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Figure 10: RAAD scatter plot for data
set ETHNIC[9, 10, 11, 12, 13, 14, 15]: Lym-
phoblastoid cell lines from various eth-
nicities. Task: Identify Caucasian (vs.
African American). Number of sam-
ples:  191. Normal: African Ameri-
can, Anomaly: Caucasian. Note: This
anomaly detection task does not use the
Han Chinese American samples. Availabil-
ity:  http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE23120
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Figure 11: RAAD scatter plot for data set
GENDER: Lymphoblastoid cell lines. Task:
Distinguish gender. Number of samples:
32. Normal: female, Anomaly: male.
Note: Unpublished.  See http://www.
broadinstitute.org/gsea/datasets. jsp



12

1.0

FRaC Test Set AUC
0.6 0.8

0.4

0.2

0.0

hematopoiesis

0.0

05

1.0

RAAD

20

12

Figure 12: RAAD scatter plot for
data set HEMATOPOIESIS[16]: Human
hematopoiesis data from various (myeloid,
lymphoid, and progenitor) blood cell
types, including: basophil, myeloid
or plasmacytoid dendritic cell, ery-
throid, granulocyte/monocyte progenitor,
hematopoietic stem cell, CFU-MK and
megakaryocyte, NK cell, B cell, and T cell.
Task: Distinguish myeloid from lymphoid
types (common progenitor samples are re-
moved). Number of samples: 188. Normal:
myeloid, Anomaly: lymphoid. Availability:
http://www.ncbi.nlm.nih.gov/projects/
geo/query/acc.cgi?acc=GSE24759
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Figure 13: RAAD scatter plot for data
set LEUKEMIA[17]: Transcriptional profiles
from leukemias - ALL and AML. Task:
Distinguish ALL and AML. Number of
samples: 48. Normal: AML, Anomaly:
ALL. See http://www.broadinstitute.
org/gsea/datasets.jsp
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Figure 14: RAAD scatter plot for data set
LYMPHOMAS[18]: Lymphoma types, taken
on a special ”lymphochip” (see Alizadeh
et al., Nature, 2000). Task: Distinguish
diffuse large B-cell lymphoma (DLBCL)
from other types, follicular lymphoma
(FL), and chronic lymphocytic leukaemia
(CLL). Number of samples: 98. Normal:
FL or CLL, Anomaly: one of two types
of DLBCL. Note: Samples not labeled
DLBCL, FL or CLL were omitted from
this data set. Availability: http://smd.
stanford.edu/cgi-bin//publication/
viewPublication.pl?pub_no=79. See
http://www.ncbi.nlm.nih.gov/projects/
geo/query/acc.cgi?acc=GSE60. See
ftp://smd-ftp.stanford.edu/pub/smd/
publications/79/183/exptset_183.meta.
See ftp://smd-ftp.stanford.edu/
pub/smd/publications/79/183/
exptsetno_183.tar.gz
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Figure 15: RAAD scatter plot for data
set MENINGIOMAS: Meningioma data. Task:
Distinguish recurrent meningioma (Grade
1,2 or 3) from primary (Grade 1,2 or 3).
Number of samples: 56. Normal: primary,
Anomaly: recurrent. Note: The samples
have been public since 2006, but the GEO
series page (http://www.ncbi.nlm.nih.
gov/geo/query/acc.cgi?acc=GSE4780)
does not include a citation, and its
web  link (http://arrayconsortium.
tgen.org/np2/viewProject.do?action=
viewProject&projectId=183) is dead.
Availability:  http://www.ncbi.nlm.nih.
gov/geo/query/acc.cgi?acc=GSE4780
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Figure 16: RAAD scatter plot for data
set META.1.2[19]: (i) Expression data
from ERBB2 over-expression and EGF
stimulation in MCF10A (non-tumorigenic
epithelial) cells (GEO series GSE14987);
(ii) Expression data from DHT stimulation
vs. control in LNCaP (androgen-sensitive
human prostate adenocarcinoma) cells
(GEO series GSE14988). Task: Identify
prostate cell type among samples from
breast, colon, lung, ovary, uterus. Number
of samples: 61. Normal: breast, colon,
lung, ovary, or uterus, Anomaly: prostate.
Availability:  http://www.ncbi.nlm.nih.
gov/geo/query/acc.cgi?acc=GSE14990

See http://www.ncbi.nlm.nih.gov/
geo/query/acc.cgi?acc=GSE14987. See
http://www.ncbi.nlm.nih.gov/geo/

query/acc.cgi?acc=GSE14988. See

http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE14990
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Figure 17: RAAD scatter plot for data
set MIND.BODY[20]: Blood samples in var-
ious states of relaxation from people with
various practice. Task: Identify samples
from relaxed people. Number of sam-
ples: 72. Tissue type: blood. Normal:
non-relaxed, Anomaly: relaxed. Availabil-
ity: http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE10041
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Figure 18: RAAD scatter plot for data set
MULTITUMOR([21, 22, 23, 24, 25, 26]: Can-
cer samples from various tissue, including
breast, skin, kidney, colon and blood. Task:
Distinguish leukemia from other cancers.
Number of samples: 134. Normal: other
cancers, Anomaly: leukemia. Availabil-
ity: http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE2138. Availabil-
3 : ity: http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE781. Availabil-
: ity:  http://www.ncbi.nlm.nih.gov/geo/
1 : query/acc.cgi?acc=GSE3189. Availabil-
ity: http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE3744
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Figure 19: RAAD scatter plot for data
set REVLIMID[27]: Blood samples, including
Revlimid responders and non-responders.
Task: Identify Revlimid responders. Num-
ber of samples: 16. Normal:  non-
responders, Anomaly: revlimid responders
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Figure 20: RAAD scatter plot for data
set ROSS2[22]: AML and ALL Leukemia.
Task: Distinguish AML from ALL. Number
of samples: 170. Normal: ALL, Anomaly:
AML
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Figure 21: RAAD scatter plot for data
set ROSS3[21]: Leukemia samples including
AML and subtypes of ALL. Task: Distin-
guish AML from (all subtypes of) ALL
leukemia samples. Number of samples:
30. Normal: any ALL subtype, Anomaly:
AML. Note: GEO series GSE17703
contains a superset of these arrays. See
http://www.ncbi.nlm.nih.gov/projects/
geo/query/acc.cgi?acc=GSE17703
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Figure 22: RAAD scatter plot for data set
ROTHO7: Various tissue types, normal and
diseased, including: Accumbens, Adipose
Tissue, Amygdala, Aorta, B Cells, Bone
Marrow, Breast, Bronchus, CD4+-, CD8+,
Cerebellar Hemisphere AB, Cerebellar Ver-
mis AB, Cerebellum, Cerebellum BD, Cere-
bral Cortex, Cervix, Colon BD, Colon Ce-
cum, Coronary Artery, Corpus Callosum,
Deltoid Muscle, Dorsal Root Ganglia, En-
dometrium, Endometrium/Ovary, Fallop-
ian Tube, Fetal Brain BD, Fetal Liver BD,
Frontal Cortex, Frontal Lobe, HUVEC Cell
Line, Heart Atrium, Heart BD, Heart Ven-
tricle, HepG2, Hippocampus, Hypothala-
mus, Joint Tissue Synovium, Kidney BD,
Lung, MDA, Mammary Gland, Medulla,
Midbrain, Monocytes, Myometrium, Nip-
ple Cross Section, Nodose Nucleus, Occip-
ital Lobe, Ovary, PBMC, Pancreas SGI,
Paravertebral Muscle, Parietal Lobe, Penis,
Pericardium, Peritneum, Pharyngeal Mu-
cosa, Pituitary Gland, Placenta, Pons, Pre-
frontal Cortex, Prostate, Prostate Gland,
Putamen, Retrocervical Infiltrate, Salivary
Gland, Saphenous Vein, Skeletal Mus-
cle, Skeletal Muscle Superior Quadracep,
Skin, Small Intestine, Small Intestine Duo-
denum, Small Intestine Jejunum, Spinal
Cord, Spleen, Stomach, Stomach, Sub-
stantia Nigra, Subthalamic Nucleus, Syn-
ovial Membrane, T Cells , Temporal Lobe,
Testes, Thalamus, Thymus Gland, Thy-
roid Gland BD, Tongue, Tongue Main
Corpus, Tongue Superior With Papillae,
Tonsil, Trachea, Trigeminal Ganglia, Ure-
thra, Uterus, Vagina, Vena Cava, Ventral
Tegmental Area, Vestibular Nuclei Supe-
rior, Vulva. Task: Distinguish diseased
human tissues from normal. Number of
samples: 623. Normal: normal, Anomaly:
diseased. Note: ”Control” and ”Treated”
samples are removed in favor of only
”Disease” and ”Normal” samples. Note:
Public since 2007, but citation is miss-
ing. Availability: http://www.ncbi.nlm.
nih.gov/geo/query/acc.cgi?acc=GSE7307
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Figure 23: RAAD scatter plot for data
set SEPSIS[28]: Leukocytes (some from pa-
tients with sepsis). Task: Identify sep-
sis, as opposed to experimental control
(non-sepsis) samples. Number of sam-
ples: 94. Normal: control, Anomaly:
sepsis. Note: There are many miss-
ing values, which are replaced automati-
cally. Availability: http://www.ncbi.nlm.
nih.gov/geo/query/acc.cgi?acc=GSE5772
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Figure 24: RAAD scatter plot for data
set SHAKES[29]: Fasting venous periphe-
rial blood mononuclear cell samples were
collected at baseline and every 2 hours
after intake of shakes containing SFA,
MUFA or PUFA, up to eight hours af-
ter intake. All samples male age 18-
27.  Task: Identify experimental sam-
ples (intake of shakes containing SFA or
PUFA) from baseline. Number of sam-
ples: 84. Normal: baseline, Anomaly: af-
ter taking SFA, MUFA or PUFA. Availabil-
ity: http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE13466
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Figure 25: RAAD scatter plot for data
set SMOKERS2[30]: Buccal mucosa from
smokers and subjects who never smoked.
Task: Distiguish smokers from (age- and

gender-matched) never-smokers. Num-
ber of samples: 79. Normal: never
smoked, Anomaly: smokers. Availabil-

ity: http://www.ncbi.nlm.nih.gov/geo/
query/acc.cgi?acc=GSE17913
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o Figure 26: RAAD scatter plot for data
° set SMOKERS[31, 32]: Bronchial epithelium

. from smokers with and without lung can-
e | P cer. Task: Distinguish lung cancer sam-

ples from those not diagnosed. Number
of samples: 192. Normal: negative diag-
3 : nosis, Anomaly: positive lung cancer diag-
nosis. Availability: http://www.ncbi.nlm.
nih.gov/geo/query/acc.cgi?acc=GSE4115
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Figure 27: RAAD scatter plot for data
set SURVEY[33]: Whole genome survey of
32 Human Tissues. Task: Distinguish fetal
tissue from non-fetal. Number of samples:
96. Normal: non-fetal, Anomaly: fetal.
Note: Tissues are: PBLs, UHR, adrenal
gland, bone marrow, brain, colon, fetal
brain, fetal kidney, fetal liver, fetal thy-
mus, heart, kidney, liver, lung, mammary
gland, ovary, pancreas, placenta, prostate,
retina, salivary gland, skeletal muscle, skin,
small intestine, spinal cord, spleen, testis,
thymus, thyroid, tonsil, trachea, uterus.
Availability:  http://www.ncbi.nlm.nih.
gov/geo/query/acc.cgi?acc=GSE7905
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Figure 28: RAAD scatter plot for data
set TzD[34]: Skeletal muscle from vastus
lateralis, before and after hyperinsulinemic-
euglycemic clamp, at baseline and af-
ter three-month thiazolidinedione (TZD)
treatment. Task: Distinguish pre-TZD
treatment from post-TZD. Number of

B : samples:

0.4

254. Normal:

Anomaly: pre-TZD treatment.
ity:
query/acc.cgi?acc=GSE13070
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