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500 —_

RECEIVING PEPTIDE STRUCTURE DATA CORRESPONDING TO A
SET OF GLYCOPROTEINS AND/OR NON-GLYCOSYLATED PEPTIDES
IN THE BIOLOGICAL SAMPLE OBTAINED FROM A SUBJECT

|_—502

INPUTTING QUANTIFICATION DATA IDENTIFIED FROM THE
PEPTIDE STRUCTURE DATA FOR A SET OF PEPTIDE STRUCTURES
INTO AT LEAST ONE MACHINE LEARNING MODEL, WHEREIN THE
SET OF PEPTIDE STRUCTURES INCLUDES AT LEAST ONE PEPTIDE
STRUCTURE IDENTIFIED FROM A PLURALITY OF PEPTIDE
STRUCTURES IN TABLE 1A

|_—504

ANALYZING THE QUANTIFICATION DATA USING THE MACHINE
LEARNING MODEL TO GENERATE A DISEASE INDICATOR

|_—506

GENERATING A DIAGNOSIS OUTPUT BASED ON THE DISEASE
INDICATOR THAT CLASSIFIES THE BIOLOGICAL SAMPLE AS
EVIDENCING A CORRESPONDING STATE OF THE PLURALITY OF
STATES ASSOCIATED WITH THE FLD PROGRESSION

|_—508
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RECEIVING PEPTIDE STRUCTURE DATA CORRESPONDING TO A
SET OF GLYCOPROTEINS AND/OR NON-GLYCOSYLATED PEPTIDES
IN THE BIOLOGICAL SAMPLE OBTAINED FROM A SUBJECT

|_—602

\

ANALYZING THE PEPTIDE STRUCTURE DATA USING AT LEAST ONE
SUPERVISED MACHINE LEARNING MODEL TO GENERATE A
DISEASE INDICATOR BASED ON AT LEAST 2 PEPTIDE STRUCTURES
SELECTED FROM A GROUP OF PEPTIDE STRUCTURES IDENTIFIED
IN TABLE 1A

|_—604

\

DETECTING THE PRESENCE OF A CORRESPONDING STATE OF THE
PLURALITY OF STATES ASSOCIATED WITH THE FLD PROGRESSION
IN RESPONSE TO A DETERMINATION THAT THE DISEASE
INDICATOR FALLS WITHIN A SELECTED RANGE ASSOCIATED WITH
THE CORRESPONDING STATE

|_—606

FIG. 6

700a
—

RECEIVING QUANTIFICATION DATA FOR A PANEL OF PEPTIDE
STRUCTURES FOR A PLURALITY OF SUBJECTS, EACH DIAGNOSED
WITH ONE OF THE PLURALITY OF STATES ASSOCIATED WITH
NASH PROGRESSION, WHEREIN THE QUANTIFICATION DATA

FOR THE PLURALITY OF SUBJECTS AND IDENTIFIES A
CORRESPONDING STATE OF THE PLURALITY OF STATES FOR
EACH PEPTIDE STRUCTURE PROFILE OF THE PLURALITY OF
PEPTIDE STRUCTURE PROFILES

TRAINING A MACHINE LEARNING MODEL USING THE

PLURALITY OF STATES A BIOLOGICAL SAMPLE FROM THE
SUBJECT CORRESPONDS

FIG. 7A
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—

RECEIVING QUANTIFICATION DATA FOR A PANEL OF PEPTIDE
STRUCTURES FOR A PLURALITY OF SUBJECTS, EACH ASSESSED
FOR THE PRESENCE OF NASH, WHEREIN THE QUANTIFICATION
DATA COMPRISES A PLURALITY OF PEPTIDE STRUCTURE
PROFILES FOR THE PLURALITY OF SUBJECTS AND IDENTIFIES
THE PRESENCE OR ABSENCE OF NASH FOR EACH PEPTIDE
STRUCTURE PROFILE OF THE PLURALITY OF PEPTIDE
STRUCTURE PROFILES

_—702b

\

TRAINING A MACHINE LEARNING MODEL USING THE
QUANTIFICATION DATA TO DETERMINE THE PRESENCE OR
ABSENCE OF NASH IN A BIOLOGICAL SAMPLE CORRESPONDING
TO THE SUBJECT

|_—704b

FIG. 7B

SUBSTITUTE SHEET (RULE 26)



WO 2023/193016 PCT/US2023/065248

9/169

800—

TRAINING AT LEAST ONE SUPERVISED MACHINE LEARNING
MODEL USING TRAINING DATA, WHEREIN THE TRAINING DATA
COMPRISES A PLURALITY OF PEPTIDE STRUCTURE PROFILES FOR
A PLURALITY OF TRAINING SUBJECTS AND IDENTIFIES A STATE OF
THE PLURALITY OF STATES FOR EACH PEPTIDE STRUCTURE
PROFILE OF THE PLURALITY OF PEPTIDE STRUCTURE PROFILES

|_—802

RECEIVING PEPTIDE STRUCTURE DATA CORRESPONDING TO A
SET OF NON-GLYCOSYLATED PEPTIDES AND/OR GLYCOPEPTIDES
IN THE BIOLOGICAL SAMPLE OBTAINED FROM A SUBJECT

|_—804

INPUTTING QUANTIFICATION DATA IDENTIFIED FROM THE PEPTIDE
STRUCTURE DATA FOR A SET OF PEPTIDE STRUCTURES INTO THE
SUPERVISED MACHINE LEARNING MODEL THAT HAS BEEN
TRAINED, WHEREIN THE SET OF PEPTIDE STRUCTURES INCLUDES
AT LEAST ONE PEPTIDE STRUCTURE IDENTIFIED IN TABLE 1A

|_—806

ANALYZING THE QUANTIFICATION DATA USING THE SUPERVISED
MACHINE LEARNING MODEL TO GENERATE A SCORE

|_—808

DETERMINING THAT THE SCORE FALLS WITHIN A SELECTED
RANGE ASSOCIATED WITH A CORRESPONDING STATE OF THE
PLURALITY OF STATES ASSOCIATED WITH THE FLD PROGRESSION

|_—810

GENERATING A DIAGNOSIS OUTPUT THAT INDICATES THAT THE
BIOLOGICAL SAMPLE EVIDENCES THE CORRESPONDING STATE,
WHEREIN THE PLURALITY OF STATES INCLUDES A
NON-ALCOHOLIC STEATOHEPATITIS (NASH) STATE OR A
NON-NASH STATE

|_—812

FIG. 8
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RECEIVING A BIOLOGICAL SAMPLE FROM THE PATIENT

_—902

\

DETERMINING A QUANTITY OF AT LEAST 2 PEPTIDE STRUCTURES
IDENTIFIED IN TABLE 1A IN THE BIOLOGICAL SAMPLE USING A
MULTIPLE REACTION MONITORING MASS SPECTROMETRY
(MRM-MS) SYSTEM

|_—904

\

ANALYZING THE QUANTITY OF EACH PEPTIDE STRUCTURE
USING AT LEAST ONE MACHINE LEARNING MODEL TO GENERATE
A DISEASE INDICATOR

|_—906

\

GENERATING A DIAGNOSIS OUTPUT BASED ON THE DISEASE
INDICATOR THAT CLASSIFIES THE BIOLOGICAL SAMPLE AS
EVIDENCING THAT THE PATIENT HAS THE NASH DISORDER

_—908

\

ADMINISTERING A THERAPEUTICALLY EFFECTIVE AMOUNT OF
THE TREATMENT FOR NASH

| —910

FIG. 9
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CLASSIFIER FOR NASH EARLY (F1&F2) VS NASH

LATE (F3&F4) WITHIN NORM MARKERS ONLY
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BINARY CLASSIFIER FOR CONTROL VS NASH

WITHIN NORM MARKERS ONLY
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1300
—

RECEIVE PEPTIDE STRUCTURE DATA CORRESPONDING TO A
BIOLOGICAL SAMPLE OBTAINED FROM THE SUBJECT

| —1302

\

ANALYZE THE PEPTIDE STRUCTURE DATA USING A SUPERVISED
MACHINE LEARNING MODEL TO GENERATE A DISEASE INDICATOR
THAT INDICATES WHETHER THE BIOLOGICAL SAMPLE EVIDENCES

A PC DISEASE STATE BASED ON AT LEAST 3 PEPTIDE
STRUCTURES SELECTED FROM A GROUP OF PEPTIDE
STRUCTURES IDENTIFIED IN TABLE 1, WHEREIN THE GROUP OF
PEPTIDE STRUCTURES IN TABLE 1 IS ASSOCIATED WITH THE PC
DISEASE STATE; AND WHEREIN THE GROUP OF PEPTIDE
STRUCTURES IS LISTED IN TABLE 1 WITH RESPECT TO RELATIVE
SIGNIFICANCE TO THE DISEASE INDICATOR

_—1304

\

GENERATE A FINAL OUTPUT BASED ON THE DISEASE INDICATOR

_—1306

FIG. 13
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1400
—

RECEIVE QUANTIFICATION DATA FOR A PANEL OF PEPTIDE
STRUCTURES FOR A PLURALITY OF SUBJECTS, WHEREIN THE
PLURALITY OF SUBJECTS INCLUDES A FIRST PORTION
DIAGNOSED WITH A NEGATIVE DIAGNOSIS OF A PC DISEASE
STATE AND A SECOND PORTION DIAGNOSED WITH A POSITIVE
DIAGNOSIS OF THE PC STATE, WHEREIN THE QUANTIFICATION
DATA COMPRISES A PLURALITY OF PEPTIDE STRUCTURE
PROFILES FOR THE PLURALITY OF SUBJECTS

|_—1402

\

TRAIN A MACHINE LEARNING MODEL USING THE QUANTIFICATION
DATA TO DIAGNOSE A BIOLOGICAL SAMPLE WITH RESPECT TO
THE PC DISEASE STATE USING A GROUP OF PEPTIDE
STRUCTURES ASSOCIATED WITH THE PC DISEASE STATE,
WHEREIN THE GROUP OF PEPTIDE STRUCTURES IS IDENTIFIED IN
TABLE 1, WHEREIN THE GROUP OF PEPTIDE STRUCTURES IS
LISTED IN TABLE 1 WITH RESPECT TO RELATIVE SIGNIFICANCE TO
DIAGNOSING THE BIOLOGICAL SAMPLE

1404

FIG. 14
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1500
—

RECEIVE FIRST PEPTIDE STRUCTURE DATA FOR A FIRST
BIOLOGICAL SAMPLE OBTAINED FROM A SUBJECT AT A FIRST
TIMEPOINT

|_—1502

/

ANALYZE THE FIRST PEPTIDE STRUCTURE DATA USING A
SUPERVISED MACHINE LEARNING MODEL TO GENERATE A FIRST
DISEASE INDICATOR BASED ON AT LEAST 3 PEPTIDE
STRUCTURES SELECTED FROM A GROUP OF PEPTIDE
STRUCTURES IDENTIFIED IN TABLE 1, WHEREIN THE GROUP OF
PEPTIDE STRUCTURES IN TABLE 1 COMPRISES A GROUP OF
PEPTIDE STRUCTURES ASSOCIATED WITH A PC DISEASE STATE

|_—1504

/

RECEIVE SECOND PEPTIDE STRUCTURE DATA OF A SECOND
BIOLOGICAL SAMPLE OBTAINED FROM THE SUBJECT AT A
SECOND TIMEPOINT

|_—1506

/

ANALYZE THE SECOND PEPTIDE STRUCTURE DATA USING THE
SUPERVISED MACHINE LEARNING MODEL TO GENERATE A
SECOND DISEASE INDICATOR BASED ON THE AT LEAST 3 PEPTIDE
STRUCTURES SELECTED FROM THE GROUP OF PEPTIDE
STRUCTURES IDENTIFIED IN TABLE 1

|_—1508

i

GENERATE A DIAGNOSIS OUTPUT BASED ON THE FIRST DISEASE
INDICATOR AND THE SECOND DISEASE INDICATOR

|_—1510

FIG. 15
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1700
~

RECEIVE PEPTIDE STRUCTURE DATA CORRESPONDING TO
A BIOLOGICAL SAMPLE OBTAINED FROM THE SUBJECT

[~—-1702

ANALYZE THE PEPTIDE STRUCTURE DATA USING A SUPERVISED
MACHINE LEARNING MODEL TO GENERATE A DISEASE
INDICATOR THAT INDICATES WHETHER THE BIOLOGICAL
SAMPLE EVIDENCES A PC DISEASE STATE BASED ON AT LEAST
3 PEPTIDE STRUCTURES SELECTED FROM A GROUP OF
PEPTIDE STRUCTURES IDENTIFIED IN TABLE 1, WHEREIN THE
GROUP OF PEPTIDE STRUCTURES IN TABLE 1 IS ASSOCIATED
WITH THE PC DISEASE STATE; AND WHEREIN THE GROUP OF
PEPTIDE STRUCTURES IS LISTED IN TABLE 1 WITH RESPECT TO
RELATIVE SIGNIFICANCE TO THE DISEASE INDICATOR

[~—1704

GENERATE A FINAL OUTPUT BASED ON THE DISEASE INDICATOR

[~—1706

FIG. 17
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1800
\

RECEIVE QUANTIFICATION DATA FOR A PANEL OF PEPTIDE
STRUCTURES FOR A PLURALITY OF SUBJECTS, WHEREIN
THE PLURALITY OF SUBJECTS INCLUDES A FIRST PORTION
DIAGNOSED WITH A NEGATIVE DIAGNOSIS OF A PC DISEASE

STATE AND A SECOND PORTION DIAGNOSED WITHA  _1g802
POSITIVE DIAGNOSIS OF THE PC STATE, WHEREIN THE
QUANTIFICATION DATA COMPRISES A PLURALITY OF
PEPTIDE STRUCTURE PROFILES FOR THE PLURALITY OF
SUBJECTS

\

TRAIN A MACHINE LEARNING MODEL USING THE
QUANTIFICATION DATA TO DIAGNOSE A BIOLOGICAL
SAMPLE WITH RESPECT TO THE PC DISEASE STATE USING
A GROUP OF PEPTIDE STRUCTURES ASSOCIATED WITH THE

PC DISEASE STATE, WHEREIN THE GROUP OF PEPTIDE  ~_1804
STRUCTURES IS IDENTIFIED IN TABLE 1, WHEREIN THE
GROUP OF PEPTIDE STRUCTURES IS LISTED IN TABLE 1
WITH RESPECT TO RELATIVE SIGNIFICANCE TO DIAGNOSING
THE BIOLOGICAL SAMPLE

FIG. 18
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1900
<

RECEIVE FIRST PEPTIDE STRUCTURE DATA FOR A FIRST
BIOLOGICAL SAMPLE OBTAINED FROM A SUBJECTATA  ~_1902
FIRST TIMEPOINT

\

ANALYZE THE FIRST PEPTIDE STRUCTURE DATA USING A
SUPERVISED MACHINE LEARNING MODEL TO GENERATE A
FIRST DISEASE INDICATOR BASED ON AT LEAST 3 PEPTIDE

STRUCTURES SELECTED FROM A GROUP OF PEPTIDE
STRUCTURES IDENTIFIED IN TABLE 1, WHEREIN THE GROUP | -1904
OF PEPTIDE STRUCTURES IN TABLE 1 COMPRISES A GROUP

OF PEPTIDE STRUCTURES ASSOCIATED WITH A PC
DISEASE STATE

\

RECEIVE SECOND PEPTIDE STRUCTURE DATA OF A
SECOND BIOLOGICAL SAMPLE OBTAINED FROM THE ~—_1906
SUBJECT AT A SECOND TIMEPOINT

\

ANALYZE THE SECOND PEPTIDE STRUCTURE DATA USING
THE SUPERVISED MACHINE LEARNING MODEL TO
GENERATE A SECOND DISEASE INDICATOR BASED ON THE ~_1908
AT LEAST 3 PEPTIDE STRUCTURES SELECTED FROM THE
GROUP OF PEPTIDE STRUCTURES IDENTIFIED IN TABLE 1

\

GENERATE A DIAGNOSIS OUTPUT BASED ON THE FIRST
DISEASE INDICATOR AND THE SECOND DISEASE INDICATOR [ 1910

FIG. 19
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S2400
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ANALYZE PEPTIDE STRUCTURE DATA FOR EACH SAMPLE
OF A COHORT USING A MODEL TO GENERATE A
PREDICTED AGE ASSOCIATED FOR EACH SAMPLE OF THE ~_g2410
COHORT, WHEREIN EACH SAMPLE CORRESPONDS TO A
SUBJECT AND HAS AN ASSOCIATED CHRONOLOGICAL AGE

IDENTIFY A QUALITY CONTROL ISSUE ASSOCIATED WITH
THE CHRONOLOGICAL AGE FOR THE COHORT BASED ON A
CORRELATION COEFFICIENT BASED ON THE PREDICTED | ~_g2420
AGE AND THE CHRONOLOGICAL AGE FOR EACH SAMPLE OF
THE COHORT

| GENERATE THE CORRELATION GOEFFIGIENT BASED ON ,
! THE PREDICTED AGE AND THE CHRONOLOGICAL AGE FOR ~_g2430

L EACH SAMPLE OF THE COHORT ]
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52500 —

RECEIVE PEPTIDE STRUCTURE DATA FOR EACH SAMPLE OF A
COHORT, WHEREIN EACH SAMPLE HAS A CHRONOLOGICAL AGE,
WHEREIN THE PEPTIDE STRUCTURE DATA FOR EACH SAMPLE OF

THE COHORT COMPRISES A SET OF GLYCOPEPTIDE GROUPS,
WHEREIN EACH GLYCOPEPTIDE OF THE GLYCOPEPTIDE GROUP

HAS A SAME PEPTIDE SEQUENCE, WHEREIN EACH ~—S2510
GLYCOPEPTIDE OF THE GLYCOPEPTIDE GROUP HAS A
DIFFERENT ATTACHED GLYCAN AT A SAME SPECIFIC AMINO ACID
RESIDUE

DETERMINE, VIA PRINCIPAL COMPONENT ANALYSIS (PCA), ONE
OR MORE PCA FEATURES FOR EACH GLYCOPEPTIDE GROUPS OF ~—S2520
THE SET;

PERFORM LINEAR REGRESSION WITH THE PCA FEATURE AND
THE CHRONOLOGICAL AGE FOR EACH SAMPLE [ ~-S2530

SELECT A SET OF THE ONE OR MORE PCA FEATURES WITH
STATISTICALLY SIGNIFICANT VALUES BELOW A THRESHOLD  ~_g2540
VALUE

TRAIN, VIA ONE OR MORE PROCESSORS, AT LEAST ONE .
MACHINE LEARNING MODEL USING THE ONE OR MORE !

GLYCOPEPTIDES FOR EACH GLYCOPEPTIDE GROUP OF THE  |™-S2550
SELECTED SET OF THE ONE OR MORE PCA FEATURES AND THE

:- TEST THE AT LEAST ONE TRAINED MACHINE LEARNING MODEL -:
! USING ANOTHER COHORT OF SAMPLES TO GENERATE :

1 PREDICTED AGE VALUES AND COMPARING THE PREDICTED AGE 52560
; VALUES WITH THE CHRONOLOGICAL AGE VALUES OF THE :
1tANOTHER COHORT OF SAMPLES TO VALIDATE THE AT LEAST ONE,

! TRAINED MACHINE LEARNING MODEL !
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S2600
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ASSAY FOR, OR MEASURE, FROM THE GROUP OF SUBJECT
SAMPLES FOR ONE OR MORE AGE-RELATED PEPTIDE  ~_g2610
STRUCTURES IDENTIFIED IN TABLE 1

/

COMPARE THE PRESENCE OR QUANTITY OF SAID ONE OR
MORE AGE-RELATED PEPTIDE STRUCTURES FROM THE
GROUP OF SUBJECT SAMPLES WITH A REFERENCE SET OF [~_g2620
ONE OR MORE OF THE AGE-RELATED PEPTIDE
STRUCTURES

FIG. 26
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S2900
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ANALYZE PEPTIDE STRUCTURE DATA FOR EACH SAMPLE
OF A COHORT USING A MODEL TO GENERATE A
PREDICTED SEX ASSOCIATED FOR EACH SAMPLE OF THE  ~_g2910
COHORT, WHEREIN EACH SAMPLE CORRESPONDS TO A
SUBJECT AND HAS AN ASSOCIATED ANNOTATED SEX

IDENTIFY A QUALITY CONTROL ISSUE ASSOCIATED WITH
THE ANNOTATED SEX FOR THE COHORT BASED ON AN

ACCURACY SCORE BASED ON THE PREDICTED SEXAND  [~_g2920

THE ANNOTATED SEX FOR EACH SAMPLE OF THE COHORT

! GENERATE THE ACCURACY SCORE BASED ON THE !
: PREDICTED SEX AND THE ANNOTATED SEX FOR EACH :_\82930
! SAMPLE OF THE COHORT !

T—-————mm - — - - -~

: GENERATE A SENSITIVITY SCORE BASED ON THE :
' PREDICTED SEX AND THE ANNOTATED SEXFOREACH  ~_g2940
! SAMPLE !

! GENERATE A SPECIFICITY SCORE BASED ON THE !
: PREDICTED SEX AND THE ANNOTATED SEX FOR EACH :\82950
! SAMPLE !
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RECEIVE PEPTIDE STRUCTURE DATA FOR EACH SAMPLE OF
A COHORT, WHEREIN EACH SAMPLE HAS AN ANNOTATED
SEX, WHEREIN THE PEPTIDE STRUCTURE DATA FOR EACH

SAMPLE OF THE COHORT COMPRISES A SET OF
GLYCOPEPTIDE GROUPS, WHEREIN EACH GLYCOPEPTIDE |~_g3010
OF THE GLYCOPEPTIDE GROUP HAS A SAME PEPTIDE
SEQUENCE, WHEREIN EACH GLYCOPEPTIDE OF THE
GLYCOPEPTIDE GROUP HAS A DIFFERENT ATTACHED
GLYCAN AT A SAME SPECIFIC AMINO ACID RESIDUE

DETERMINE, VIA PRINCIPAL COMPONENT ANALYSIS
(PCA), ONE OR MORE PCA FEATURES FOR EACH S3020 |~ _g3020
GLYCOPEPTIDE GROUPS OF THE SET;

PERFORM LINEAR REGRESSION WITH THE PCA FEATURE
AND THE ANNOTATED SEX FOR EACH SAMPLE [ ~—-S3030

SELECT A SET OF THE ONE OR MORE PCA FEATURES
WITH STATISTICALLY SIGNIFICANT VALUES BELOW A ~—S$3040
THRESHOLD VALUE

|

TRAIN, VIA ONE OR MORE PROCESSORS, AT LEAST ONE |
MACHINE LEARNING MODEL USING THE ONE OR MORE 1
GLYCOPEPTIDES FOR EACH GLYCOPEPTIDE GROUP OF  |™-S3050
THE SELECTED SET OF THE ONE OR MORE PCA FEATURES 1
AND THE ANNOTATED SEX FOR EACH SAMPLE !

T - — - -

:- TEST THE AT LEAST ONE TRAINED MACHINE LEARNING -:
; MODEL USING ANOTHER COHORT OF SAMPLES TO :
1 GENERATE PREDICTED SEX VALUES AND COMPARING THE
:PREDICTED SEX VALUES WITH THE ANNOTATED SEX VALUES T\S3060
1 OF THE ANOTHER COHORT OF SAMPLES TO VALIDATE THE
:_ AT LEAST ONE TRAINED MACHINE LEARNING MODEL J'

FIG. 30
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S3100
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ASSAY FOR, OR MEASURE, FROM THE GROUP OF SUBJECT
SAMPLES FOR ONE OR MORE SEX-RELATED PEPTIDE
STRUCTURES IDENTIFIED IN TABLE 1

[~—-S3110

COMPARE THE PRESENCE OR QUANTITY OF SAID ONE OR MORE
SEX-RELATED PEPTIDE STRUCTURES FROM THE GROUP OF
SUBJECT SAMPLES WITH A REFERENCE SET OF ONE OR MORE
OF THE SEX-RELATED PEPTIDE STRUCTURES

[™—S3120

FIG. 31
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RECEIVING PEPTIDE STRUCTURE DATA CORRESPONDING TO A
SET OF GLYCOPROTEINS IN A BIOLOGICAL SAMPLE OBTAINED
FROM A SUBJECT, THE PEPTIDE STRUCTURE DATA INCLUDING AT
LEAST ONE PEPTIDE STRUCTURE FROM TABLE 3

(™—3302

\

INPUTTING QUANTIFICATION DATA IDENTIFIED FROM THE PEPTIDE
STRUCTURE DATA FOR A SET OF PEPTIDE STRUCTURES INTO A
MACHINE-LEARNING MODEL TRAINED TO IDENTIFY A DISEASE
INDICATOR BASED ON THE QUANTIFICATION DATA, THE SET OF
PEPTIDE STRUCTURES INCLUDING AT LEAST ONE PEPTIDE
STRUCTURE IDENTIFIED IN TABLE 3

(™3304

IDENTIFYING, BY THE MACHINE-LEARNING MODEL, THE DISEASE
INDICATOR

[™-3306

CLASSIFYING THE BIOLOGICAL SAMPLE WITH RESPECT TO A
PLURALITY OF STATES ASSOCIATED WITH NSCLC BASED UPON THE
IDENTIFIED DISEASE INDICATOR

[~-3308

FIG. 33
3400—_

RECEIVING PEPTIDE STRUCTURE DATA CORRESPONDING TO
A SET OF GLYCOPROTEINS IN A BIOLOGICAL SAMPLE

[~-3402

INPUTTING QUANTIFICATION DATA IDENTIFIED FROM THE PEPTIDE
STRUCTURE DATA FOR A SET OF PEPTIDE STRUCTURES INTO A
MACHINE-LEARNING MODEL TRAINED TO IDENTIFY A DISEASE
INDICATOR BASED ON THE QUANTIFICATION DATA, THE SET OF
PEPTIDE STRUCTURES IN TABLE 3

[~-3404

DETECTING THE PRESENCE OF A CORRESPONDING STATE OF A
PLURALITY OF STATES ASSOCIATED WITH NSCLC IN RESPONSE TO
A DETERMINATION THAT THE IDENTIFIED DISEASE INDICATOR
FALLS WITHIN A SELECTED RANGE ASSOCIATED WITH THE
CORRESPONDING STATE

[™—-3406

FIG. 34
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RECEIVING PEPTIDE STRUCTURE DATA CORRESPONDING TO A
SET OF GLYCOPROTEINS IN A BIOLOGICAL SAMPLE

[~—-3502

INPUTTING QUANTIFICATION DATA IDENTIFIED FROM PEPTIDE
STRUCTURE DATA FOR A SET OF PEPTIDE STRUCTURES INTO A
MACHINE-LEARNING MODEL TRAINED TO GENERATE A DISEASE
INDICATOR FOR NSCLC BASED ON THE QUANTIFICATION DATA,

THE SET OF PEPTIDE STRUCTURES INCLUDING AT LEAST ONE

PEPTIDE STRUCTURE IDENTIFIED FROM A PLURALITY OF
PEPTIDE STRUCTURES IN TABLE 3

[~—3504

IDENTIFYING, BY THE MACHINE-LEARNING MODEL, THE
DISEASE INDICATOR

[ ~-3506

DETERMINING AT LEAST ONE OF A PLURALITY OF TREATMENT
REGIMENS FOR TREATING NSCLC BASED UPON THE DISEASE
INDICATOR

[~-3508

FIG. 35

3600
\

RECEIVING QUANTIFICATION DATA FOR A PANEL OF PEPTIDE
STRUCTURES FOR A PLURALITY OF SUBJECTS DIAGNOSED
WITH A PLURALITY OF STATES ASSOCIATED WITH NSCLC, THE
QUANTIFICATION DATA INCLUDING A PLURALITY OF STRUCTURE
PROFILES FOR THE PLURALITY OF SUBJECTS AND INDENTIFIES
A CORRESPONDING STATE OF THE PLURALITY OF STATES FOR
EACH PEPTIDE STRUCTURE PROFILE OF THE PLURALITY OF
STRUCTURE PROFILES

[~—-3602

TRAINING A MACHINE-LEARNING MODEL TO DETERMINE A STATE
OF THE PLURALITY OF STATES A BIOLOGICAL SAMPLE FROM THE
SUBJECT CORRESPONDS BASED ON THE QUANTIFICATION DATA

[~-3604

FIG. 36
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RECEIVING PEPTIDE STRUCTURE DATA CORRESPONDING TO A
SET OF GLYCOPROTEINS IN THE BIOLOGICAL SAMPLE

[~-3702

v

INPUTTING QUANTIFICATION DATA IDENTIFIED FROM PEPTIDE
STRUCTURE DATA FOR A SET OF PEPTIDE STRUCTURES INTO A
MACHINE-LEARNING MODEL TRAINED TO IDENTIFY A DISEASE
INDICATOR BASED ON THE QUANTIFICATION DATA, THE SET OF
PEPTIDE STRUCTURES INCLUDING AT LEAST ONE PEPTIDE
STRUCTURE IDENTIFIED FROM A PLURALITY OF PEPTIDE
STRUCTURES IN TABLE 3

[~-3704

v

IDENTIFYING, BY THE MACHINE-LEARNING MODEL, THE DISEASE
INDICATOR

[ ~—-3706

v

DETERMINING A CLASSIFICATION FOR NSCLC BASED UPON THE
IDENTIFIED DISEASE INDICATOR

[ ~-3708

DETERMINING A TREATMENT TO TREAT NSCLC BASED UPON THE
CLASSIFICATION

[~—-3710

FIG. 37

3800
\

DETECTING THE PRESENCE OR AMOUNT OF AT LEAST ONE
PEPTIDE STRUCTURE FROM TABLE 3

[~-3802

v

INPUTTING A QUANTIFICATION OF THE AT LEAST ONE PEPTIDE
STRUCTURE INTO A MACHINE-LEARNING MODEL TRAINED TO
GENERATE A CLASS LABEL BASED ON THE QUANTIFICATION OF
THE AT LEAST ONE PEPTIDE STRUCTURE

~_ 3804

v

DETERMINING IF THE CLASS LABEL IS ABOVE OR BELOW A
THRESHOLD FOR A CLASSIFICATION

(~-3806

IDENTIFYING A DIAGNOSTIC CLASSIFICATION FOR THE PATIENT
BASED ON WHETHER THE CLASS LABEL IS ABOVE OR BELOW A
THRESHOLD FOR THE CLASSIFICATION

[~-3808

v

DIAGNOSING THE PATIENT AS HAVING NSCLC BASED ON THE
DIAGNOSTIC CLASSIFICATION

(~-3810

FIG. 38
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RECEIVE PEPTIDE STRUCTURE DATA CORRESPONDING TO A
BIOLOGICAL SAMPLE OBTAINED FROM THE SUBJECT

(4702

ANALYZE THE PEPTIDE STRUCTURE DATA USING A SUPERVISED
MACHINE LEARNING MODEL TO GENERATE A DISEASE INDICATOR
THAT INDICATES WHETHER THE BIOLOGICAL SAMPLE EVIDENCES

AN OVARIAN DISEASE STATE BASED ON AT LEAST 3 PEPTIDE
STRUCTURES SELECTED FROM A FIRST GROUP OF PEPTIDE
STRUCTURES IDENTIFIED IN TABLE 1 OR A SECOND GROUP OF
PEPTIDE STRUCTURES IDENTIFIED IN TABLE 2

[ ~—4704

GENERATE A FINAL OUTPUT BASED ON THE DISEASE INDICATOR

[ ~—4706

FIG. 47

4800A
.

RECEIVE PEPTIDE STRUCTURE DATA CORRESPONDING TO A

BIOLOGICAL SAMPLE OBTAINED FROM THE SUBJECT [ ~-4802A

ANALYZE THE PEPTIDE STRUCTURE DATA USING A SUPERVISED
MACHINE LEARNING MODEL TO GENERATE A DISEASE
INDICATOR THAT INDICATES WHETHER THE BIOLOGICAL

SAMPLE EVIDENCES A MALIGNANT PELVIC TUMOR BASED ON AT | “-4804A

LEAST 3 PEPTIDE STRUCTURES SELECTED FROM A GROUP OF
PEPTIDE STRUCTURES IDENTIFIED IN TABLE 3

GENERATE A FINAL OUTPUT BASED ON THE DISEASE INDICATOR ~_ 4506

FIG. 48A
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4800B
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RECEIVE PEPTIDE STRUCTURE DATA CORRESPONDING TO A
BIOLOGICAL SAMPLE OBTAINED FROM THE SUBJECT

[~-4802B

ANALYZE THE PEPTIDE STRUCTURE DATA USING A
SUPERVISED MACHINE LEARNING MODEL TO GENERATE A
DISEASE INDICATOR THAT INDICATES WHETHER THE
BIOLOGICAL SAMPLE EVIDENCES EARLY STAGE OR LATE STAGE
OVARIAN CANCER BASED ON AT LEAST 1 PEPTIDE STRUCTURES
INDENTIFIED IN TABLE 3B

[~-4804B

GENERATE A FINAL OUTPUT BASED ON THE DISEASE INDICATOR

[ ~-4806B

FIG. 48B

4900
\

RECEIVE QUANTIFICATION DATA FOR A PANEL OF PEPTIDE
STRUCTURES FOR A PLURALITY OF SUBJECTS

[™-4902

TRAIN A MACHINE LEARNING MODEL USING THE
QUANTIFICATION DATA TO DIAGNOSE A BIOLOGICAL SAMPLE
WITH RESPECT TO AN OVARIAN CANCER DISEASE STATE
USING A GROUP OF PEPTIDE STRUCTURES ASSOCIATED WITH
THE OVARIAN CANCER DISEASE STATE

[ ~—4904

FIG. 49
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——— DAWN POSITIVE;N DAWN POSITIVE;N
=77,42 EVENTS =29, 14 EVENTS
———— DAWN NEGATIVE;N ———— DAWN NEGATIVE;
=11, 11 EVENTS N=8, 7 EVENTS
TRAINING = TEST
Q HR=4.977 P=1.02E-05 S HR=7.198 P=0.000295
°:100- ‘_'[100—
$ 80 %ﬁ 80+
& 60- X 60-
2 ?
9 40- 40 1 -
- 2 ]
< 20 & 207 !
o4 L. o |
Ll 4 [ . |
> O 1 1 1 1 1 8 O 1 I 1 1 1
© 0 180 360 540 720 0 180 360 540 720
TIME SINCE TREATMENT TIME SINCE TREATMENT
START (DAYS) START (DAYS)
NO. AT RISK NO. AT RISK
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