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Validation

B Antibody
protein arrays, WB, IF, IHC

B Expression patterns (protein expression vs clinical parameters)

add information to existing diagnostic and prognostic factors
size of cohort (120, 240, >500 ......)

quality of clinical data

follow-up time, treatment

overall survival, disease free survival, recurrence efc.




HSPA9 (HPA0O00898) — mitochondrial, literature supportive




Validation of “in-house” generated antibodies

20 antibodies validated per day

10 antibodies pass IHC and IF




The Golden Standard

Morphology to determine a firm diagnosis
cancer, inflammatory disease, rejection etc.

Protein expression additional level of
iInformation of potential clinical relevance




screening for candidates

Diagnostic
Prognostic
Treatment predictive

Formalin fixed tissues
Pathology archives
Immunohistochemistry




Discovery and validation of cancer biomarkers

1. Annotation 2. Curation

HPA a.b. CAB a.b.
(KTH)> ((UU) )

(IHC—Annotation
(UU+Mumbai)

Destiny )
(CK) 90-95%

. Release
l 5-10% Protein Atlas

3. Clinical committee 4. Networks

PhaseA TMAs
extended analysis

|

( Clinical Committee (FP)

Descision on analyzed abs

On Hold

Extended TMAs - phaseA (HPR)
Extended TMAs - phaseB (external collaborators) [ Continued Research j
)

Networks and PI collaborations

Functional studies, other pl& ttforms Phase B TMAs (or other research projects




Discovery phase




Discovery phase




In silico biomarker discovery

HPA003254

HPA002110

Variety of normal cells = negative or weak
AND
Any cancer cells = strong in > 8 tumors

CAB000113 -



Diagnostic markers HPA680087

HPA260028

HPA350021

HPA880064

HPA290101

HPA38003 1

Bjorling et. al. “A Web-based Tool for in Silico Biomarker Discovery Based on
Tissue-specific Protein Profiles in Normal and Cancer Tissues” Mol Cell HPA620019
Proteomics Vol. 7, Issue 5, 825-844(2008)




potential prognostic or treatment predictive markers

Breast cancer HPA000258

HPA000449
(estrogen rec)

HPA000904

CABO001721
6 strong

AND
3 negative

HPA000162
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Clinical Validation

Collection of tissues and clinical data
Generation of extended TMAs (clinical material)
IHC, Annotation, Data analysis

Published litterature

Test set and independent validation set




Breast cancer phase A

Histological Subtype

Frequency

Percent

Valid Percent

Cumulative
Percent

mixed
ductal
lobular
tubular
medullary
Total

3
105
27
7

3

21
72,4
18,6

4,8

21

100,0

2,1
72,4
18,6

4,8

2,1

100,0

21
74,5
93,1
97,9

100,0




Breast cancer phase

MCF-7 MCF-7
72 h hyp Estro
179 MCF-7 MCF-7 . .
included cell lines

CAMA MCF-7 T47-D

Ctr 24 h hyp Ctr

CAMA MCF-7 T47-D
24 h hyp Ctr 24 h hyp

CAMA MDA-231 T47-D
48 h hyp Estro+tam 48 h hyp

CAMA MDA-231 T47-D
72 h hyp Estro 72 h hyp

CAMA MDA-231 T47-D

Estro 72 h hyp Estro

CAMA MDA-231 T47-D
Estro+tam 48 h hyp Estro+tam
MDA-468 MDA-231

Ctr 24 h hyp

MDA-468 MDA-231
24 h hyp Ctr
MDA-468 MDA-468
48 h hyp Estro+tam
MDA-468 MDA-468
72 h hyp Estro




Some examples




Screening - HPA003040- a potential colon cancer biomarker

Cancer




Colon cancer - phase A TMA

Median age 75 years (32-88)
Count & Y

C Total
SEX female 18 63

male 23 59
Total 41 122

Positive nuclei in colon cancer

Sensitivity approx 80%
Specificity >95%

Diagnostic marker together
with cytokeratin 20 (95%)







Overall Survival -phase A (test cohort)

All Women

NF > 25%
NF > 25%

NF < 25%
NF <25%

p=0.14 p=0.11

0 50 100 0 50 100
Months from diagnosis Months from diagnosis

All Node negative Node negative women

NF > 25%

NF > 25%

NF < 25%
NF < 25%

p= 0.06 p= 0.02

0 50 100 0 50 100
Months from diagnosis Months from diagnosis




Overall Survival -phase B (validation cohort)

Stage IIl/IV

Overall Survival

P =0.05

Time (Years)




Overall survival - female patients

Low expression High expression

Stage A/B

Stage A/B

. . Median Survival
Median Survival , Stage C/D

L o

Stage C/D




melanoma markers

 Total: 35 antibodies selected
 Immunostained melanoma TMA: 21

* Annotated: 13 (Statistics: 10)

I
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Annotated

Melan-A

Ki-67

Disc large homologue-5
Syntaxin-7
Arylsulfatase F

RING finger protein 139
TRP-1

Galectin-1

SOX-10

S100A4

MITF
N-acylglucosamine 2-epimerase

Melanocyte protein Pmel 17

In annotation

HPA003985
HPA004823
HPA004838
HPA003648
HPA004622
HPAO001369
HPAO007410

HPAO010026
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In staining

HPAO0Q07234
HPA005740
HPA005459
HPAO0Q07398
HPA008232
HPAOO08755
HPA008572
HPA010639
CABO006265
HPAO009076

. HPA010655

HPA014375
CAB012962
CAB015178




Melanoma markers - TMAs

Scr eening . HPA (48 normal, 216 tumors (12 melanoma),
47 cell lines (2 melanoma lines))

Skin TMA: normal skin (location, age, gender), nevi (sub-
types), melanoma (in situ, SSM, NM, LMM, ALM)

Melanoma TMA-1: 157 invasive melanomas

Melanoma TMA-2: case-control study (40 cases
+ 160 controls)




MelanomaTMA-1 157 patients

mean follow-up time:192 months




Melan-A (cAB000057)

« Melanoma antigen recognized by T-cells 1 (MART-1)
(Melan-A protein) (Antigen SK29-AA) (Antigen LB39-
AA).




Ki-67 (cAB000058)




2 Ki-67

 Ki67 and T-stage (R=0.29, p<0.001)

* The expression of Ki-67 was also found associated with histology
(p<0.0001), where a larger proportion of NMM tumors showed a high

Ki-67 expression in comparison with SSM tumors.

High levels of Ki-67 expression were significantly associated with
decreased overall survival rate (p<0.0001). In addition, a significant
correlation was found between the expression of Ki-67 and disease-
free survival (p<0.0002).

overall survival disease-free survival




HPA001467 (Syntaxin 7 )
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WM115: PFA/Triton

Ex 2

syntaxin-7 expression varies in relation to cell cycle phase, translocation/transport between
nucleus and cytoplasm (small vesicles)




HPA001467 (Syntaxin 7)

* negative correlation between Syntaxin-7 and T-stage (R=-0.16,
p=0.07), with loss of high-grade expression of Syntaxin-7 in
tumors with higher T-stage

« negative correlation between Syntaxin-7 and Clark level,
however this was not significant (R=-0.17, p=0.05)

trend towards an association between Syntaxin-7 and histology
(p=0.10), with a larger proportion of SSM tumors having a high-
grade expression of Syntaxin-7 compared to NMM tumors

high sensitivity
specificity - melanoma + lymphoma

melanoma 1: inverse correlation to tumor grade (p=0.07)
melanoma 2: inverse correlation to tumor grade (p=0.001)




A zinc finger protein (HPA 4191)

Normal prostate

Prostate cancer




A zinc finger protein
(HPA 4191)

BCR free survival

Prostate cancer




A zinc finger protein
(HPA 4191)

Prostate cancer phase A

A low fraction of strongly stained nuclei.

Fraction of positive cells correlated to Gleason grades and
seminal vesicle invasion.

Fraction of positive cells and intensity of staining weakly
correlated to WHOQO grade.

Better outcome in BCR free survival for patients with 0-1%

positive nuclei, as well as negative-moderate nuclear
Intensity.




HPAOO1355 — an enzyme

e (Glioma marker?!




HPAOO1355



HPA 0506 - unknown protein




Unknown
protein
HPA 0506

Normal
brain

Other
cancer

types

CD 31

Glioma

Spleen

Kidney




Status Clinical Validation

Ongoing TMA production

12-15 new candidate markers per month
150 antibodies pending clinical validation
80 antibodies analyzed (first run)

25% further validation, research

21 proteins on “hot list
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Conclusions

Immunohistochemistry and TMAs is a powerful tool
for identification and validation of clinical biomarkers
Well-defined patient cohorts are essential to draw
conclusions on clinical relevance

Pathology assessment for evaluation of expression
patterns

Functional studies needed for clinical acceptance




Mathias Uhlen Sophia Hober Anna Asplund
Erik Bjorling Caroline Kampf Kenneth Wester

.. y Lisa Berelund Henrik Wernerus . _
Karin Jirstrom 5 Peter Nilsson . éj*j; |

Sanjay Navani ?e’gz Pgl‘stsf)()s’;on Emma Lundberg irftelse
Y Cristina Al-Khalil I.-







