BOSS Tools Instructions and Notes

Updated: 2/1616

General Notes

1 Biomarkers, Outcomes and Stats Software (BOSS) is brought to you by Michael
McNamara and the Laboratory of Cancer Immilv@oapy, led by Dr. William Redmond,
Earle A Chiles Resealdstitute, Providence Cancer Center (Portland, OR) Providence
Health and Services. It is licensed under a Creative Commons Attribution 4.0
International License.

1 The BOSS tools are designed to run in the Google Chrome web browser. They may not
function prgoerly in other browsers.

1 These instructions are also available in video format @
http://www.mycancerproject.org/boss/

1 If you would like to contribute to the development of this software, visit the GitHub
page @https://github.com/theoregonconnection/BO$S

1 If you would like to report any bugs, have suggestions, or need additional information
feel free to send me an emaMichael.McNamar@providence.org.

Formatting the Data Table

Helpful Hints
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data. That file can be downloaded I@p://www.mycancerproject.org/boss/
1 Data tables can be edited in Excel, or similagpams.
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worksheet in CSV (comma delimited) format.

1 Do not these symbols anywhere in your datatabtfdd X o W

1 These symbols should only be used in column headers, where specified:

1 These symbolsare OK} | * -+ .2 & "$# @ !

1 Everything is casgensitive


http://www.mycancerproject.org/boss/
http://www.mycancerproject.org/boss/

Data Types

There arer types of data that are recognized by the BOSS programgsatteare?)usesthe
header of each column to determine the type of data that it should find in that column.

Data Type HeaderText Customizablg DataMust be Numeric?
bold = required format Header
Italics = customizable
Patient/Specimen ID | PatientID No No
Data Timepoint Timepoint No Yes
Type of Cancer/Diseas CancerType No No
Type of Treatment Treatment No No
Group Subset Info Group- Anything Yes No
Outcomes Data Outcomes- Anything | Yes Yes
Parameter Data Category Parameter Yes Yes

Data Types

Required/Standardized

Optional/Customizable

.

= PatientID *Groups

. .
= Timepoint * Outcomes
Parameterc
*Treatment * Parameters
//

=CancerType P
PatientiD Timepoint [Treatment [CancerType |Group - Mouse Strain ||Outcomes - Average Rate of Tumor Growth {mNK Cells: Percent CD44+
13015 (CT26] P8 P1 PTL_AL_Al &[PDI/CTLAG 126 BALEC 3.85 40.5)
14015 (CT26) PB P1PTL_A2 A] 8[PD1/CTIAS 126 BALEC 0525411765 573}
13015 (CT26) PB P1 PT1_A3_A} 8|PD1/CTLAS 126 BALBC -0.923076923 253
13015 (CT26) PB P1PT1_AS Al 8|PO1/CTLAS 126 BALEC 0529411765 37}
13015 {CT26) P8 P1 PT1_AS_A{ &[Po1/CTAs 126 BALBC 4382352941 28|
13015 (CT26) PB P1 PT1 A6 Al &[PD1/CTLAG cT26 BALEC [T 216}
14015 (CT26) PB P1 PTL_A7_AY 8[PD1/CTLAG cT26 BALBC 0333333333 3]
13015 (CT26) P8 P1PT1_AS Al slPD1/CTIAG _ [CT26 BALEC -0.45 30}
14015 (CT26) PB P1 PT1_A9 Al [PD1/CTLAG 126 BALBC 0923076523 33.2)
13015 (CT26) P8 P1 PTL_A10 s[Po1/cTiag cT26 BALEC -0.529411765| 307]




Descriptions and Notes fdeach Data Type

PatientID

ThePatientIDvalue is a unique identifier for each patient (or animal on study). The PatientID
value should be the same for a given patient at all timepoifite column header is case
AaSYaAGAdS YR Ydzald oS atl GASYydGL5¢®

Timepoint

TheTimepointcolumn identifies the timepoint for all of the data in that rolvery PatientlD
Timepoint combination should have its own row, all of the data associated with tepecific
patient for that timepoint will be in that row. Timepoins must be in numeric forrteg. do not
g NAdep& 8@ Lldzi Ay B)dFdeitimépkid strfotizé @s Srbifraybut we generally
set the pretreatment baseline as Timepoint B.you use a timepoint of 0, the software will
assume thats a baselinalue, and will attempto calculate the change in each parameter
value between the baseline and each experimental timepoirtie column header is case
aSyarldAdS FyR YdzalG 0S GCAYSLRAYGEO®

CancerType

TheCancerTypeolumn identifies the type of cancer (or other disease) for the data in that row.
The values in this column are case sensitivE26and ct26) would be treated as separate types
2T OFyOSNBR® ¢KS O2fdzvYy KSFRSNI Adedfaz OFas
Note: The combination of the CancerType value and Treatment value is used to define a basic
cohort for that patient (eg. CohortGT26c PD1/CTLAY These cohorts are used to populate the
Cohort Selection options in the user interface.

Treatment

TheTreatment column identifies what type of treatment that patient received in this study.
This value is designed for a higtvel summary of the treatment, rather than an exhaustive
description. The values in this column are case sensRA{CTLA4ndpd1/ctla4) would be
treated as separate treatments. The column header is also case sensitive and must be

a ¢ NB I (0 Y S yTiedtrdent in®rin&ti¥n can be replaced with other types of information (eg.
cancer subtype) to create different cohorts (eg. Cohdielanomac Cutaneou$. These

cohorts are used to populate the Cohort Selection options in the user interface.
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Groups

Group columns can be used to identify specific populations of patients (eg. GRagpe).

DNR dzL) O2f dzYya | f-6¢dPo6RASYyaAFRGKI NRBDNR22R] & F2N | ye
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Racg. The software then reads down the data table and defines all of the options within that

group category (eg. Caucasian, Asian, Native AmericanTet3e values are used to populate

the Group Selection options in the user interfageere is no limito the number of group

categories, or the number of subgroups within each category. Group categories should be

uniquec avoid duplication.

Outcomes

Outcomes columns can be used to identify many types of outcome (eg. OutcoDwesall

SUGA DLt 5Fea0® hdziO2YSa O26@zY¢YRSIEA2FOSTANY ©2A2K
KSIFRSNE GKIF{d 0S-#HAY yRARSTAYEG HODIKREA SOSNI 02YSa |
outcome (eg. OutcomesOverall Survival Days Outcomes data must be in namc form.

These values are used to populate the Outcomes Selection options in the user interface. There

is no limit to the number obutcome typesOutcome types should be uniqueavoid

duplication.

Hint: Outcomes data is specific to the timepoint

Parameter Data

Parameter columns can be used to identify any type of type of parameter data (eg. CD4 T Cells:
Percent FoxP3+). Parameter columns are identified by the presence of agofothé column
header. Whatever comes before the colon is defimsdhe parent parameter (eg. CD4 T Cells).
Whatever comes after the colon is defined as the speifidd) parameter for that parent (eg.
Percent FoxP3+)I'he headers of parameter columns are the only place in the data set where

the use of colons is allowedl'he software looks for any headers that contain a colon and
identifies theparent parameter and child parameteParameterdata must be in numeric form

The parameter headeralues are used to pulate the ParameteBelection options in the user
interface. There is no limit to the number parameters ParentChild parameter pairshould

be uniqueg avoid duplication.

Hint1: You can add extra stdets br both the child and parent by using a dash (eg. CD4 T Cells

¢ Effector Memory: Percent FoxP3+). You can also use different types of data, such as the
sample source, as the parent category (eg. Peripheral Blood: CD4 JReetlent FOXP3+).

Basically, gu can structure it however you want, as long as you use a single colon.

Hint 2: You can analyze outcomes data as a parameter by duplicating the outcomes column and
OKFy3aAy3a GKS KSFRSN 2y (KScRALE AOH deBR2 YO2 4 YzYy ®



Formatting Rows

Each PatientlE&Timepoint pair should have a unique row. All of the data for that patient at that
timepoint should be in the same rodo not create multiple rows for a patient at the same
timepoint.

Unique Rows for PatientID-Timepoint Pairs
PatientID ITimepoint |Treatment ICancerType
r |Patient C1 0 Control {Untreated} = Melanoma
Patient C1 21 Control {Untreated} Melanoma
Patient C1 85 Control {Untreated} Melanoma
1 |Patient 2 0 Control {Untreated} =~ Melanoma
Patient C2 21 Control {Untreated} =~ Melanoma
- |Patient C2 85 Control {Untreated} Melanoma

Exporting Data Tabléom Excelfor Analysis

The BOSS tools accept CSV (normal comma delimited) files. They will not read a file in Excel
F2NXYI G 6S30 oEfa FAESa0d ! 4SS GKS a{lF @S 1 a¢ 2LJ



Using BOSS Tools to Visualize and Analyze a
Data Table

Ovenrvew

There are currently two publicly available BOSS tQdlsBOSS Relationshi@sd2) BOSS
Comparisons

1) TheBOSS Relationshipgeol analyzes the correlations between biomarkers and
outcomes, and characterizes their predictive utility. B@SS Relatia@hipstool
generates an interactive Scatter Chart.

2) TheBOSS Comparisonsol analyzes how parameters differ between cohorts of
patients. TheBOSS Comparisonsol generates an interactive Column Chart. Use of
these visualization does not require any special software, just a compatible web
browser (Google Chrome), and a compatible Data Table (CSV format). Visualizations
are rendered with the Google Charts libyghttps://developers.google.com/char)/

Accessing the BOSS Tools

Both of the BOSS tools, along with a demo data set and instructions are publicly accessible @
http://www.mycancerproject.org/boss/ Source code and development notes can also be
accessed on GitHub @tps://github.com/theoregonconnection/BO%3f you have any

thoughts or ideas tht you would like to share, or to report bugs, feel free to post your
comments on the GitHub page, or emidiiichael.McNamara@providence.arg

Getting Started

The easiest place to start is by using Bl@SS Demo Data File
(http://www.mycancerproject.org/boss).

Step 1:Savethe BOSS Demo Data Fife your desktop.
Step 2:0pen theBOSS Relationshigsol by clicking on the linkNote: Use Googl€hrome
with all BOSS tools.


https://developers.google.com/chart/
http://www.mycancerproject.org/boss/
https://github.com/theoregonconnection/BOSS
mailto:Michael.McNamara@providence.org
http://www.mycancerproject.org/boss/

Webpage @ http://www.mycancerproject.org/boss/

Helpful Hint

All visualizations are designed to run in Google Chrome. Other browsers are not supported and may not render
properly.

Files

BOSS Relationships e Step 2: Click on link to open BOSS Relationships.

BOSS Comparisons
BOSS Demo Data File = Step 1: Download Demo Data File to desktop.

Instructions

Step 3:Upload theBoss Demo Data Fie & Of A (Chdosé Filesi KoSdziah 2 y @ ¢ KS 6 dzi
should be in the togeft corner of the screen. Select tliBoss Demo Data Fikeom your
desktop.

Choose Files | No file chosen « Upload CSV file. Selected Patsent Information

cplaced by a chart after you load yvour CSV file. vou have a problem

Step 3: Click on the “Choose Files” button and
select the “BOSS Demo Data File” for upload.

Visualize selected relationships (Hldo Outcomes/Timepoints/Parameters OﬂmnsJ (snow Cohorts/Groups/Relationships OpquJ Show Deep Stats
Outcomes Timepoints Parameters
Thus 15 where ontcomes wall be populated Thas is where tmepomts wall be populated. Thus 1 where the parameters will be populated.

Step 4 TheBOSS Relationshigieol should populate itself with the uploaded data and look like
this:



Choose Files  BOSS Dem...Feb6.csv «— Upload CSV file. Selected Patient Information.

Biomarkers vs Outcomes
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Outcomes - Overall Survival {Days}

(Hid! Outcomes/Timepoints/Parameters Dptions) [SHDW CohortsiGroups/Relationships Uptions)
Ouitcomes Timepoints Parameters
® Outcomes - Overall Survival {Days} Select All Select All
Outcomes - Objective Response {rRC} ¢ Day 0 # Blood: CBC - Lymphocytes Abs - {10"0/L}
Outcomes - Complete Response {0=NO 1=YES} Day 85 Blood: CBC - Neutrophils Abs - {10°9/L}.
Outcomes - Adverse Events irAE {Grade} Day 85vs 0 Blood: CBC - WBC - {10"9/L}

Blood: CD8 T Cells - Percent Granzyme B+.

Blood: CD8 T Cells - Percent Ki-67+

Blood: CD8 T Cells - Percent of Total Lymphocytes

Blood: Serum miRNA - miRNA210-3p

Outcome: Adverse Events irAE {Grade} .

Now you are ready to use tHBOSS Relationshigeol. Uploading data tables tBOSS
Comparisonsvorks exactly the same. Both tools read the same data tables. For specific
information on how to use each tool, see below.

BOSS Relationships
Understanding the Visual Display

1 Outcomes values are plotted on theaXis, ancharameter values are on theakis.

1 Each individual shape represents one patient. The shape corresponds with the
CarcerTypevalue for that patient (eg. Circle = Melanoma). The outline color on the
shape corresponds with thEreatmentvalue for that patient (egP?ink= Drug A).

1 Mousing over a shape will open a bubble displayingTimeepoint, Parameterand
values for the outcome and parameteZlicking on a shape will display tRatientID
and Cohort CancerType Treatmen values in the upperight corner of the screen.

1 The fill color on the shapes corresponds to Bazameter (at a given Timepointpeing
visualized.

1 The Line of Best Fit (calculated by linear regression) avalue for each Outcome
Parameter relationship being visualized is displayed on the right side of the screen.



Timepoint, Parameter and Values PatientID, Cancer Type and Treatment
for Selected Patient (mouse over). for Selected Patient (click).

Choose Files | BOSS Dem Feb6 csv « Upload CSV file, Patient ID: Patient AB6. Cobort: Melanoma - Drug B = Drug A

Biomarkers vs Outcomes -
0: Blood: CBC - Lymphocytes Abs - {1091}

- 4 662,3.23 @ 0 Biood: CBC - Lymphocytes Abs - {10°9/L)
§ ‘ . = . . y=3855E-4"x+2012
§ ‘ . '... 1,\. . 2= 0,012
83 “
| eg ® ® s
8% .’ ® . .
§2 @ @ Line of Best Fit
- ~ 4
a o 0909 @) ‘ and r2 value for

¢ e e o . Visualized data

Outcomes - Overall Survival {Days}
Shape = CancerType
Parameter Values Outcome Values Outline Color = Treatment
on Y-axis on X-axis Fill Color = Parameter

Understanding the Selection Options

All of the selection optionare dynamically generated from the uploaded data table. The goal

of the selection system is to maximize the number of relationships that the user can visualize

and analyze. The selection options are in tabs that can be toggled into and out of view by

clicking on the buttons immediately below the chattf A O1 GKS a+xA&ddzr £t AT S {Sf

-

wStlFidA2yaKALAE odzilGz2y G2 dzZIRFGS GKS OKFNIL gAd

Toggles Selectors for: Toggles Selectors for:  Toggles Stats For:
Updates chart to Outcomes Cohorts Cohorts
show selected Timepoints Groups Groups
data Parameters Basic (Total) Stats Cohort-Groups
(mdo Outcomes/Timepoints/Parameters Opllom) (snw Cohorts/Groups/Relationships Opuons)
Ourcomes Timepoints Parameters
* Outcomes - Overall Survival {Days) Select All Select All
Outcomes - Objective Response {iRC} < Day 0 # Blood: CBC - Lymphocytes Abs - {10°9L}
Outcomes - Complete Response {0=NO 1=YES} Day 85 Blood: CBC - Neutropluls Abs - {10°91L)
Outcomes - Adverse Events wAE {Grade} Day 85vs 0 Blood: CBC - WBC - {10°91)

Blood: CD8 T Cells - Percent Granzyme B+

Blood: CD8 T Cells - Percent Ki-67+

Blood: CD8 T Cells - Percent of Total Lymphocytes.
Blood: Serum muRNA - muRNA210-3p.

Outcome: Adverse Events rAE {Grade)




Outcomes
hdzi O2YS&a aStSOGA2y o02ESa IcNB OR fediInth& R FTNR Y
uploaded data table. Only one outcome can be selected at a time.

Timepoints

The timepoint selection menu is populated with the timepoints from the uploaded data table.
Multiple timepoints can be selected at the same tini&e fill color othe shapes reflects the
visualized Parameter and Timepoint. The same parameter at different timepoints will be
represented by different colordf there is a baseline timepoint (Timepoint = 0) in the data set
and additional experimental timepoints, thefs@are will attempt to evaluate the difference
between each parameter at each experimental timepoint and the baseline value, for each
patient. The software creates a new timepoint that represents those differential D@g85 vs
0) and populates that imt the timepoint selection menu. In this example, selecting this option
will show you the change in the selected parameter between Time@aaind TimepoinD.
These differential values are calculated by subtracting the parameter value at the baseline from
the parameter value at the experimental timepofior each patient, where both values exist.

Parameters

The parameter menu populated with the parameters defined in the column headers of the
uploaded data tableParameter options will automatically sarito alphabetical orderMultiple
parameters can be selected at the same time.

Blue Circles
Individual Patient Values for:
Chooss Files | BOSS Dem Feté cav - Upload P @l@MEter = “Blood: CD8 T Cells — Percent Granzyme B+”  .oms - Drus
Outcome = Overall Survival {Days}
Parameters vs Outcomes Timepoint -0
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Ng
®
)
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Parameter = “Blood: CDS T Cells — Percent Granzyme B+”
Outcome = Overall Survival {Days}
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(e —

Select All Select All

ay O Blood: CBC - Lymphocytes Abs - {(10°91}
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Cohort Selection Options

TheCohortsSelection @tions are created by dividing the total patient population into cohorts
based on their CancerType and Treatment values (eg. Melaxddnag A). Mitiple cohorts
can be selected at the same timEhe shape of the data points and their outline color are
definedl® GKS LI GASYydQa / I yOSNX RdiéSThére/are a ikl G YSyY G =
number of shapes and colors available, so only the first 7 cancer types will receive unique
shapes, the remainder will all be circles. Only the first 10 treatments wilVeageique outline
colors, the remainder will have no outlileK SO1 Ay 3 GKS a{ St SO0 !'ffé¢ 2L
cohorts, regardless of any individual selections. When the chart is updated by clicking the
+Aadza £t AT S aSt SO0 S Rthd\sBléctedichrdns ik e Misualized. Thie fing gfx 2 v
best fit (LOBF@quationand ¥ valuewill automatically update to reflect the subset of patients
being visualizedWhenCohortsand Groupsselection options are both used, only those
patients that meetall of the selected criteria will be shown.

Colorts

This selection will cause Select All
E _{—l
onlythose patlents that were Melanoma (e): Control {Untreated

¥ Melanoma (®): Diug A,

treated with Drug A to be Melanoma (e):
displayedinthe chart. y.) Drug B + Drug M

The shape associated with The shape outline colors reflect
each CancerType is displayed different treatments. The color
afterthe CancerType value of each treatment value

(eg. Melanoma = circles). matches the shape outline color

displayedinthe chart
(eg. Pink Outlines = Drug A).

Group Selection Options

TheGroups Selection Optionare created from théGroupscategories in the data tablend the

options contained in those columns. For example, a Groups data column may have the header
GDNRzISE ¢ > YR (KS L2aaArotsS gl ftdzSa O02dZ R 6S ada
OFLasSz a{SE¢ A& GKS Ol (S 3arhpstolutniibnll autokhstically?2 ¥ i ¢ | N.
read down that column and make a list of all of the unique values it contahis data is then

populated into theGroups Selection Optionim the format of Group CategorySpecific Value

(eg.SexMaled @ { St SOlAYyHi8dza@ LUKEGYaPpPIEY &I dzasS G(KS O
from male patients. Multiple selections within the same category are additive (eg. Selecting



020K 6a{ atel&{ SEYSESYI tS¢ sAatt Ol dzaS 624K YIS |
Selectionsfrom&@ F SNBEyYy i OF §SIA2NASA I NB &dzo dabOGRADS 6S13
300 2SEFENRERE gAff O dzd SandBYI0 pearkdf digk 6 Peldidplaged)2 | NB Y
CKSNBE Aa y2 fAYAG (G2 GKS ydzYoSNI 2F INBdzLI! F$S
option will show everyone, regardless of any individual selectifteen the chart is updated

o0& OfAO01AYy3a (GKS aG+AadzZfAl S aStSOGSR NBflIGA2ya
selected criteria will be visualized. The line of begtLi®BF) equation and value will

automatically update to reflect the subset of patients being visuali¥éldenCohortsand

Groupsselection options are both used, only those patients that meet all of the selected

criteria will be shown.

Groups
Select All
¢ Cancer Subtype: Cutaneous I
Selecting these options will cause Cancer Subtype: Mucosal
only Caucasian and Hispanic Disease Stage: 3

: : Disease Stage: 4
patientswith Cutaneous melanoma Fp ol |

to be displayedin the chart. ¥ Race: Hispanic
Race: Pacific Islander
Sex: Female v

Group selection options are displayed as
Group Category: Specific Value
(eg. Sex: Female)

Statistial Analyses in the BOSS Relationships Tool

Overview
All of the statistical analyses in the BOSS relationships program use the same basic approach.
1. ParameterOutcome relationships with less than 5 value pairs are ignored
2. For the subset of patients being analyzed, the relationshipvben the selected
parameterand the selected outcome is analyzed by conventional linear regression (least
squares), which generates equation for the line of best fit (LOBF) and awalue for
the goodness of fit.



3. Using the LOBF determined by linear regression, the probability that the parameter
predicts the outcomes estimated in the following manner:

a. The null hypothesis is assumed to be a line with a slope of 0 andtar¥ept at
the mean of the selected parameter values.

b. The highest and lowest parameter values in the selected data set are used to
define the olserved range for that parameter.

c. For each individual data point, the software estimates pinebability that the
data pointis as close to the LOBF as thserved to be. It does this by
calculating the veical distance between thdatapoint and theLOBF. Then it
calculates the maximum possible vertical distance thdatapoint could be
from the LOBF at that X position (based on the observed rahgarameter
value. ¢ KS LINRPol oAfAGE SAGAYFGS F2NJ GKIFG RI
defined & (observed distance / max distance). The same method is used to
estimate the probability that the data point is as close to the null hypothesis line
as it is observed to be. This process is repeated for every data point in the
selected data set. All of #se values are collected into two groups: LOBF
probabilities and null hypothesis probabilities.

d. The group of LOBF probabilities is compared the group of null hypothesis
probabilities byt-test. The p value generated by thisestis an estimate othe
probability that the group of LOBF probabilities a significantly different
than the group of null hypothesis probabilities. This p value is what is reported in
the stats outputs.

4. Itis important to keep in mind that the statistical approach usethis software is not
intended to be a definitive analysis of the tested relationships. The point is to make it
easy to identify relationships that ali&ely to be meaningfut, from large and complex
data setsFurthermore, the code for this softwareojgensource, and we encourage
members of the research community to add/improve the statistical capabiltiese
they see fit.

Individual Statistical Analyses

Overall Relationships

The software attempts to evaluate the relationship between every parameter and every
outcome at every timepoint where sufficient data exists. For@herall Relationshipsnalysis
the software evaluates all of the patients in the data table with the rei@iparameter and



outcome data, irrespective of their group or cohort. The statistical analysis is described above.

The relationships are sorted by p value (lowest to highest), and the top ~5000 are populated

into the Overall Relationshipsvindow. Theseesults can be downloaded in CSV format by

Oft AO1AY3 2y GKS G9ELERNIE¢ odzidz2y Ay G(KS GAYR2%

Toggle Groups, Cohorts and Click to Download Results
Relationships Options In CSV (Excel) Format
Cohorts Groups Overall Relatiouships (Expon)
7 Select All # Select All P Value: 4.51e-13 12 OM 1 ()d; 00994
Melanona (#): Control {Unireated) Cancer Subtype” Cutancous Tiatspolur-Parameser &
Melanoma (). Dz A Cancer Subtype: Mucosal Ostoome:
Melanoma (#) Disease Stage: 3 P Value: L5113, 12 05892 12 {ad) 0.0994
Melanoma (o) Dug B~ Diug A Disease Stage: 4 Timepoint-Parameter: Wﬁlﬂ Suraval (Dass
Race: Cancasian Outcome: Ouicomues - Overali Survival (Davs)
Race: Hispanic
Race: Pacific Islander P Value: 1.58466¢-11 1 cs»u 12 {ad)): 0.89

Sex: Female = Z\-_ﬂ?': e P e

Top 5000 Parameter-Outcome
correlations sorted by p value
(includes all patients in data table,
Irrespective of cohort or group)

Deep Stats

The purpose of the deep stats analysis is to identify specific subsets of patients where there
may be unique Parametégdutcome correlations thatre more robust for that subset than for
the patient population as a whol®&ote: In some cases, there may be aufficient number of
patients(<5)for analysis In these cases, the relationship summary windovis&iempty.



CohortRelationships

The point of theCohort Relationshipanalysis is to identifthe most robustParameter

Outcome correlations within specific cohoftgoups of patients defined by their CancerType
and Treatment) To generaté€CohortRelationshipghe software runs the correl@n analyses
described above foeach individual cohorfThe result sets for each cohort are then combined,
and these combined resultge then sorted by p valu@he top ~500Qorrelationsare

displayed in the®hort Relationshipsvindow. These results can be downloaded in CSV format
o0& OftAOIAY3a 2y (KS G9ELRNILE o6dzidiz2yd

Group Relationships

The point of theGroup Relationshipganalysis is to identify the most robust Parameter
Outcome correlations within specifialsgroups of patientssuch as male patien{Sex: Malg

To generatéGroupRelationshipghe software runs the correlation analyses described above
for each individual swgroup within each group categaryhe result sets for all of these
analysesare thencomhbned, and theresultsare sorted by p value. The top ~5000 correlations
are displayed in th&roupRelationshipsvindow. These results can be downloaded in CSV
F2NXI G o0& OftAO1IAYy3a 2y (KS G9ELERNILE¢ o6dzidz2y o

CohortGroup Relationships

The point of theCohortGroup Relationshipanalysis is to identify the most robust Parameter

Outcome correlations within specific subgroups of patients within each cohort, such as patients

with melanoma who received Drug A and are also male (CancerType = Melandma



