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FIG. 2 IDENTIFYING GENDER OF A PATIENT DIAGNOSED

WITH UC
STEP 200

DETERMINING THE LOCATION OF THE UC
STEP 202

TAKE A VENOUS BLOOD SAMPLE FROM PATIENT
STEP 204

MIX BLOOD SAMPLE WITH ONE OR MORE
SEPARATORS TO CREATE A BLOOD
COMPONENT
STEP 206

SELECT APPROPRIATE PANEL AND IDENTIFY
THE PRESENCE OF ONE OR MORE TARGET
BIOMARKERS IN THE BLOOD COMPONENT

STEP 208

DETERMINE LEVELS OF TARGET BIOMARKERS iIN
BLOOD COMPONENT
STEP 210

COMPARE IDENTIFIED TARGET BIOMARKERS
AND LEVELS TO A REFERENCE
STEP 212

CREATE AN OUTCOME BASED ON THE
COMPARISON
STEP 214

USING OUTCOME TO PRESCRIBE AN
ALTERNATIVE DRUG THERAPY
STEP 216




U.S. Patent

May 21, 2019 Sheet 3 of 20

FIG. 3
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Specific Biomarker Panels to be run based on gender and location

Male & Female Pan/Extensive colitis
FIRST PANEL —~— //2

Gene name

Analyte full name

Gene name

Analyte full name

| GSTM1

Glutathione S-Transferase
mu 1

Resisfin

Sid i
SECOND PANEL —~— //é

THIRD PANEL ~ /20

Gene name

Analyte full name

Gene name

Protein name

Antibody to L. donovani

APOA1

Apolipoprotein A-1

Antibody to HTLCV1/2

PRL

Prolactin

AutoAb to HSP90 alpha

igA

Immunogiobuitin A

Female Proctosigmoidtis

FOURTH PANEL ~ /24

AutoAb to HSP71

Male Proctosigmoiditis
FIFTH PANEL ~/28

Gene name

Analyte full name

Gene name

| Protein name

MDC or Macrophage —
derived chemokine

ILRN

IL 1 receptor antagonist

Antibody to Cholera Toxin

CD40 L

GD40 figand
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FIG. 4a

TABLE 1
MALE/FEMALE PAN/EXTENSIVE COLITIS
UNIVARIATE ANALYTES USED FOR MULTIVARIATE MODELING

Gene Full Name Pvalue |Estimate | T value | Succesd
Fai
GSTMt! Glutathione S-Transferase mu 1 | 0,059 -1.128 -1.968 | Succeed
FABP Fatty Acid Binding protein 0.183 -0.271 -1.366 | Succeed
AFP Alpha-fetoprotein 0.186 -0.328 -1.355 | Succeed
IL7 Interieukin 7 0.020 0.045 2.471 Fail
SERPINAT Thyroxine binding globulin (0.035 0.051 2.212 Fail
RETN Resistin 0.047 0.446 2.080 Fail
MPO Myeloperoxidase 0.049 0.002 2.061 Fail
IL13 Interleukin 13 0.054 0.049 2.017 Fail
SERPINA1 Alpha-1 antitrypsin 0.055 1.231 2.004 Fail
F7 Coagulation Factor Vi 0.066 0.007 1.919 Fail
ASP_C3a_des_ Cleavage product of complement
arg component C3 activation 0.072 0.001 1.870 Fait
Testosterone 0.082 0.374 1.807 Fail
B2M Beta 2 microglobulin 0.105 1.545 1.678 Fail
100 Calcium binding protein A12
$100A12 (SEISRAGE%U renap 0110 |0.018 1,654 | Fail
MMP3 Matrix metallopeptidase 3 0.119 0.097 1.611 Fail
1.3 Interleukin 3 0.131 7.372 1.556 Fail
C3 ‘ Complement component C3 0.135 1.778 1.541 Fail
APCS Serum Amyloid P 0.154 (.082 1.466 Fail
Progesterone 0.157 0.194 1.454 Fail
lul i
VCAM1 s g dneslon 0.162 | 0.003 1.436 | Fail
SHBG Sex hormone binding globufin ‘0.183 0.026 1.434 | Fail
CXCL8 interleukin 8 0.182 0.029 1.368 Fail
MUC18 Mucin 16 ( CEA 125) 0.191 0.073 1.340 Fail
b
Hep B surface Ad gubtt;plzeﬁgms B surace anigen 0.115 | -0.380 | -1.627 | Succeed
L.donovani Al to Leishmania donovani 0.062 1.254 1.942 Fail
Polio virus Ab to Polio virus 0.068 1.841 1.800 Fail
cv Cytomegalovirus 0.082 0.089 1.744 Fai
Tetanus Toxoid Ab to tetanus toxoid 0.114 0.014 1.634 Fail
Lyme Ab to lyme disease 0.131 0.049 1.558 Fail
Rubeola Ab to Rubeola 0.162 0.435 1.438 Fail

! Bolded text represents statistically significant analytes associated with multivariate mode!} and panel
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FIG. 4b

TABLE 1(Continued}
MAL E/FEMALE PAN/EXTENSIVE COLITIS

UNIVARIATE ANALYTES USED FOR MULTIVARIATE MODELING

Gene Full Name P value Estimate | T value | Succeed
or Fail

COL2A1 AutoAb to collagen type I 0.181 -1.373 ! Succeed

H2A AutoAb to Histone 2a 0.042 0.781 2135 Fail

INS AutoAb to Insulin 0.070 1.310 1.887 Fail

H4 AutoAb to Histone 4 0.073 1.483 1.863 Fail

GAD2 AutoAb to Pancreatic islet cell .
glutamate decarboxylase 0.180 1.232 1.444 Fail

SSB Aut_oAb to Sjogren Syndrome _
antigen B 0.171 1.182 1.405 Fail
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FIG. 5

TABLE 2
DESCRIPTIVE RANGES OF LOCATION AND GENDER SPECIFIC TARGET
BIOMARKERS
Locati Gend Serological Markers Unit Mean StdEmor Range  Ntotal
Proctosigmoidtis Male ILIRN pg/mi 1534208 114008 12.65-562 149
Co40L ng/m} 16558  0.1097  .0065-7.2 149
Proctosigmoidtis Female
ccr22 pg/mt  578.799 20.3739  58-1300 110
Antibody to Cholera toxin -~ MFiratio  9.7836  U.DB38 2.4-6.0 110
(— Tef-Sided Wala i

HSP 71 autoantibody ~ MFiratio 3,098t  0.0855 1.6-7.1 106
gA mgim) 36019  0.1748 0.55-9.4 106
APOA1 mg/mi 03054 00128 01309 106
PRL ng/mt 23446  0.2313 0.18-16.9 106

Left-Sided Female I
Antibody to L. donovani  MFiratio  3.233 0.0767 2.0-55 78
Antibody to HTCLV 1/2  MFiratio  4.6069 0.5432 2.2-36.42 78
HSPY0w autoantibody MFiratio 8.4071 0.3094 2.8-15.25 78

Extensive/Pancolitis MalelFemale

MODCL 1 GSTM1 ng/mi 1.2863 0,0705 0.158-1.7 76
113 paiml  ASBIET 00702  13./-1540 76
Wigtone | I2a auivantibody MFiratio  4.4802  0.1263 2.7-8.0 76
MODEL 2 Histone H2a autoantibody MFiratio 4.4802  0.1263 2.7-80 76
RETN ng/ml 4.6947 0.2891 1.4-13.6 76
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TABLE 3
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PREDICTIVE MODELS FOR LLOCATION AND GENDER

Lotation Gondar  Effect [icrement  Serologioal Markers Estimate  Sid. Erfor pvalue  Jusk Ratio |
Proclosigmoiots  Male
ALIC= 7188 100pgiml LARN 2844 0117 0004 1.3289
1nglmi ChaoL -6412 L1918 0010 5266
NA tntercept -1,2203 2108 < 0001 NA
0! e
ALUC= 7653 100pgimi coLze 2802 L1640 < 0001 12971
SMFtratiounit Antibody to Cholera toxin ~.5882 2142 0071 5553
NA Intercept 8750 1.4511 8428 NA
Leti-Sided faie
ALICE 7462 1 MF1 ratio unit HSF 71 autoantibody 3800 1479 L0118 14623
4 mgimf I9A 800 078g 0196 11873
Amgiml APDAY 4925 2443 465 S
1 ngimil PRL 104 0508 0324 187
NA Intercept 23604 7048 001 NA
Left-Sidad Ferata
AUC= 8546 1 MFI ratic unit Artlikody to L. donovani 12037 A226 0957 3.3325
1 MFI ratio unit’ Artibody to HTCLY 12 -8790 3247 0084 4152
1 MFI ratio unit HSPH0 autoantibedy 2844 1086 0230 1.2867
4.8vs 2.4 giday Dosge «1.1354 A337 0107 3213
NA intercept -4.385 19263 0270 NA
" Extonsiver Walor
Pancolitis Female
MODEL 1 ingiml GSTMT -1.1563 AGTd DG5% 3150
AUC= 8554 Tpgimi w13 1734 0741 0221 11893
1 MFiratiounit  Histone H2a auloantibody A988 2639 0533 1.8487
NA Intercept -3.7842 1.4528 2 NA
T WODELZ TMFIatiounit  Hislone Hea auloantoody 4001 22 0018 A
AUC= 7883 ngimt RETN 12086 0850 2 1.4384
Intercept 4. G207 B758 < 0001 NA
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FIG. 7

TABLE 4
FEMALE LEFT — SIDED COLITIS
UNIVARIATE ANALYTES USED FOR MULTIVARIATE MODELING

T Succeed
Full Name Estimate i
1 Progesterone 0.068 -0.156 | -1.847 | Succeed
ACE Angiotensin 1 converting enzyme 0.161 -0.01 | -1.416 | Succeed
CKMB Creatine kinase (M muscle) or (B brain) 0.092 3418 | 1.709 | Fail
CCl4 Mip1 befa 0.092 0.003 1.707 | Fail
CALCA Calcitonin 0.116 0.162 1.589 | Fail
CCLs RANTES 0.148 0,021 | 1.463 | Fail
VEGF Vascular endothelial growth factor 0.185 0.0005 | 1.338 | Fail
L7 interleukin 7 Fail

T. pallidum Ab to Treponema pallidum recombinant

15Kd 15Kd protein 0.078 0,096 -1.788 | Succeed
Ab to Human T cell lymphotrophic
HTLCV1/2 virus 1/2 0.088 -0.75% -1.728 | Succeed
HsV 1/2 Herpes Simplex virus 1/2 0.134 -0.043 -1,515 | Succeed
Ab to Hepatitis C non-structural protein
Hep C NS3 3 0.136 -(1.808 -1.505 | Succeed
Cholera Toxin | Ab to Cholera Toxin 0.147 -0.729 -1.464 | Succeed
Hep E orf2 Ab to Hepatitis E open reading frame 2
6KD (major capsid protein) 6Kd 0.179 -0.877 -1.356 | Succeed
L.donovani | Ab to Leishmania donovani 0.087 0.669 1.732 | Fail
Ab to Saccharomyces cervisiae
ASCA ntibody to cel! wall 0.174 0.294 1.371 | Fail
HSC 70 AutoAb to Heat Shock cognate protein
{HSPAS) 70 (constitutively expressed) 0.151 -0.737 -1.451 | Succeed
Centromere
B {CENPB) AutoAb to cenfromere protein B 0.075 0.214 1.806 | Fail
H5PG alpha | AutoAb to heat shock protein 90KD
{HSPOOAAL) alpha 0.091 0.173 1.712 | Fail
SCI 70 AutoAb to fopisomerase type 1 0.103 0.273 1.648 | Fail
Mitochondria | AutoAb te mitochondrial proteins 0.13 0.107 1.529 | Fail
HSP71 AutoAb to Heat shock protein 70
{HSPAB) (inducible) 0.188 0.324 1.328 | Fail

Bolded text represents statistically significant analytes associated with multivariate model and panel
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FIG. 8a
TABLE S
MALE LEFT —SIDED COLITIS
UNIVARIATE ANALYTES USED FOR MULTIVARIATE MODELING

Bolded text represents siatistically significant analytes associated with multivariate model and

panel
Succeed
nterleukin 0.033 -0.018 | -2.15 | Succeed
Interleukin 13 0.102 -0.016 | -1.65 | Succeed
Carcinoembryonic Antigen 0.114 -0.398 | -1.59 | Succeed
Apolipoprotein A-1 0.13 -3.668 | -1.52 | Succeed
Angiotensin 1 converting
ACE enzyme 0.131 -0.009 | -1.52 | Succeed
THPO Thrombopoietin 0137 -0.385 -1.5 | Succeed
CKM Creatfine Kinase Brain/Muscle 0.146 -2.407 | -1.46 | Succeed
LPA Lipoprotein A 0.17 -0.004 | -1.37 | Succeed
CCL2 Mongcyte chemotactic protein 1 0.182 -0.002 | -1.34 | Succeed
AZM Alpha 2 macroglobulin 0.197 -1.19 | -1.28 | Succeed
MMPQ Matrix metallopeptidase -9 0.075 0.062 1.8 | Fail
LEP Leptin 0.097 0.074 1.67 | Fail
PRL Prolactin 0.099 0.150 1.66 | Fail
GSTM1 Glutathione S-Transferase mu 1 0.109 0.688 1.62 | Fail
 IgA immunoglobulin A 0.146 0.189 1.47 | Fail
CRP C - reactive protein 0.158 0.051 1.42 | Fail
Progester _
one 0.181 0.081 1.41 | Fail
CALCA Calcitonin 0.182 0.062 1.34 | Fail
V Zoster | Ab to Varicella Zoster 0.029 0.049 2.21 | Fail
Ab to Herpes Simplex virus
HSV 1gD | type 1 glycoprotein D 0.061 0.008 1.9 | Fail
Ab to Herpes Simpiex virus
HSV29G | type 1 glycoprotein G 0.069 0.008 1.84 | Fail
M.Tuberc | Ab to Mycobacterium »
ulosis Tuberculosis 0.072 0.084 1.82 | Fail
Ab to epstein barr virus nuclear _
EBNA antigen 0.08 0.007 1.77 | Fail
T pallidum | Ab to Treponema pallidum
15Kd recombinant 15Kd protein 0.095 0.051 1.68 | Fail
HSV ¥ Ab to Herpes Simplex virus 1/2 0.152 0.028 1.44 | Fail
Hep A Ab to Hepatitis A 0.154 0.136 1.44 | Fail
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FIG. 8b
TABLE 5 {continuation)
MALE LEFT —SIDED COLITIS
UNIVARIATE ANALYTES USED FOR MULTIVARIATE MODELING

pANCA AutoAb to myeloperoxidase
Collagen
type 1 AutoAb to collagen type 1 0.027 0.006 2.24 | Fail
Mitochon

dria AutoAb to mitochondrial proteins 0.085 0.235 1.74 | Fail




U.S. Patent May 21, 2019 Sheet 11 of 20 US 10,295,527 B2

FIG. 9 TABLE 6
FEMALE PROCTOSIGMOIDITIS
UNIVARIATE ANALYTES USED FOR MULTIVARIATE MODELING
T Succeed
il

FABP (2or 4) Fatty acid binding protein 2 or 4 0.009 -0.223 | ~1.665 | Succeed

C3a ASPC3a des arg 0.113 -0.001 | -1.596 | Succeed
Testosterone 0.115 -1.037 | -1.587 | Succeed
CD40LG CDA40 ligand 0.164 -0.341 | -1.401 | Succeed
IFNG Interferon gamma 0.182 -0.289 | -1.341 | Succeed
CCL22 Monocyte derive cytokine 0.010 0.003 | 2.622 | Fail
thyroid stimulating hormone
CGA/TSHb aipha/beta 0.048 0.480 | 2.022 | Fail
FGF2 Fibroblast growth factor 2 0.072 0.006 | 1.817 | Fail
L2 Interleukin 2 0.127 0.148 | 1.537 | Fail
IL25 Interleukin 25 0.132 0.038 | 1.517 | Fail
VWF Von Willebrands factor i

Cholera Toxin | Ab to Cholera Toxin 0.020 -1.145 | -2.382 | Succeed
L..donovani Ab to Leishmania donovani 0.024 -1.228 | -2.282 | Succeed
Ab to Streptococcal Streptolysin
Strept O SLO | oxygen labile exotoxin 0.054 -0.055 1 -1.942 | Succeed
CMV Ab to Cytomegalovirus 0.065 -0.092 | -1.863 | Succeed
Hep B core Ab to Hepatitis B core protein 0.086 -0.381 | -1.731 | Succeed
H. pylori Ab to H. pylori 0.109 -0.022 1 -1.617 | Succeed
Hep A Ab to Hepatitis A 0.135 -0.255 | ~1.505 | Succeed
Ab to Hepatitis B envelope
Hep B Env protein 0.144 -0.212 | -1.472 | Succeed
Tetanus ,
Toxoid Ab to tetanus toxoid 0023| 0009 2.297 | Fail
Ab to epstein barr virus nuclear
EBNA antigen 0.091 0,011 1.178 | Fail
Lyme Ab to lyme disease 0.094 -0.049 | -1.688 | Fail
Influenza A
H3N2 Ab to Influenza A H3N2 0.101 0,003 1.562 | Fail
Ab to Hepatitis C non-structural
Hep C NS3 protein 3 0.120 0.302 1 1.568 | Fail

Ab to Human T cell

Fail

AutoAb fo Hlsne H4

Histone H4

-1.646 | Succeed
AutoAb to Pancreatic islet ceil
GAD glutamate decarboxylase 0.174 -0.801 | -1.368 | Succeed
Mitochondria AutoAb to mitochondrial proteins 0.128 0.000 | 1.531 | Fall
Thyrogiobuilin | AutoAb to Thyroglobulin 0.175 0.029 | 1.366 | Falil

13 AutoAb to triiodothyronine 0.179 0.207 | 1.351 | Fail







