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Host Response Protein Amplification
Cascade: Common Proteins Yield
Uncommon Fragments (Blom?,rkers) % %

Apolipoprotein Al Kj%)q Q
Transthyretin Q %
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Inter alpha-trypsin inhibitor 4 Dlagnostlc Whole
Proteins
Fragments

Haptoglobin a

Serum amyloid A
Vitamin D Binding Protein
Disease

C3 anaphylotoxin Process

Specific Disease Processes Cleave and Modify
Common Proteins into Uncommon Fragments with
Diagnostic Utility
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Marker Discovery

30 x 30 sample set
Phenotype defined

Marker Validation

100 + samples
1000 + samples
Multi-institutional

ID/Purification

Assay

Research
grade

Optimized Assay ready for Commercial Validation
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Cancer N -
europsychiatric
Breast Py :
Depression
Prostate I
chizophrenia
Bladder -p :
_ Alzheimer’s disease
Leukemia _
Parkinson’s
Lung _
: Huntington’s
Brain
Liver Infectious diseases
Stomach Yersinia pestis

. i Mycobacterium
Pharmaceutical testing

- Hemophilus influenzae
Toxicity markers

Clinical Trials: Non-responders Pseudomonas
Streptococcus
Other Botulism
Acute renal failure Prions
Acute heart failure HIV

Exposure to airborne toxins
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O Cancer

B Neurological

O Infectious

O Toxicology

B Cardiovascular

Total 233 (20044%E3A3HAH)
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Aaron Diamond
AlIDS Research Center

LTNP-5 stimulated

3371.%F359445% 78150

Peak intensity

LTNP-5 unstimulated

3000 4000 5000 6000 7000 8000

Molecular mass/charge (m/z)

Science, Nov.1, 2002 Lingi Zhang, Wenjie Yu, Tian He, Jian Yu, Rebecca E. Caffrey, Enrique A. Dalmasso,
Siyu Fu, Thang Pham, Jianfeng Mei, Jaclyn J. Ho, Wenyong Zhang, Peter Lopez, David D. Ho
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EHTL /=D Cell Lines

Lung(7) , Colon(5), Gastric(6), Breast(5), Ovarian(b),
Glioma(6), Renal(2), Melanoma(1), Prostate (2)

ZO0T7AFTh S UVEEEM
Strong Anion Exchange (pHS8, pH6)
Weak Cation Exchange (pH4.5, pH6)
Immobilized Metal Affinity Capture-Ni2* (PBS)
Immobilized Metal Affinity Capture-Cu?* (PBS)
Reverse Phase (10%ACN/PBS)
Normal Phase (pH7)

(cell lysate sample; 0.1mg/ml, 50ul/spot, duplicate)

AN 4

MW 1000-5000
MW 3000-10000 .4
MW 8000-20000 CIPHERGEN
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Peak Intensity
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Passive Elution
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4-20%0 SDS-PAGE
(negative stain)
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)T E{E (SELDI-MS) V8 AT 7—+iHit (SELDI-2>T LT R)

aMca

Digested Control =] 1628.7200m/2 Single MS analysis
(Lung cancer) l
2 = = ' ,,,,,,,,
i o RTINSVt | O S
. = T Tandem MS analysis
Digested 12kDa
' (Colon cancer)
| T ==
A T R ) G R e S S WO I
E. L
A s
Mascot search result Prothvmosin-o. MS-Tag search result
Prothymosin-a, 12047 Da (111 a.a) Prothymosin-a
Theoretical pl =3.5 26AENGRDAPANGNANEEA4!
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I—h—B /98 12027.7m/z DEIEFER
(MS-Tag; V8 Digestion for MSMS analysis)

Detailed Results

# Measured MH™ MH
Rank Unmaiched Sequence Calculaied Error MS-Digest Index# Protein MW (Da)pl Accession # Species Protein Mame
Lons Da)  (ppm)
1 [ (E)AENGRDAPANGINAFNE (Ey  1628.6901 24 433145 12203/3.7 135834 M HUMAN Prothyrmosin alpha

Fl'agmentlnn(nﬂz)‘ 31L15 | 3005 528.28 572.3I]| 608.29 626.31 | 643.28 ‘ 68337 T97.35 |854.42 |200.41 925.48

MO A-28 G-NH3 ANGNAEN-22
36 83 48

Ton Type NGR-NH; |22 bs RDAPAN-NH; ENGRDA-NH, ENGRDA DAPANGNA-2Z iy ENGRDAFPAN o

==l A R ElF Prothymosin-a
GRD 3

PANGNAE-28
-6 25 4.8

[FragmentTon iz) | 90744 | 131455

]];mlType F13
e 12047 Da (111 a.a)
.
1 6  (DAENGRDAPANGNANEE(N) 1628.6901 24 123341 1207437 20537774M UNREADABLE  gi20537774eXP_050638 2] (XM_050638) otk
1 6 (DAENGRDAPANGNANEE(N) 16206901 24 380134 120538.7 190374 HOMO SAPTENS (J04302) open readking frare A
1 6 (DAENGRDAPANGNANEE(N) 1620.6901 24 400285 1201667 21359060 M UNREADABLE 21359860 fNP_002814 2] (MM _002823) poth T h e 0 r eti C al I —_— 3 5
1 6 (DAENGRDAPANGNANEE(N) 1620.6901 24 595618 1204736 307354 HOMO SAPIENS (L21696) prothymosin alpha p -
1 6  (DAENGRDAPANGNANEE (N) 1628.6901 24 704553 120850.7 307348 HOMO SAPIENS (L2169%) prothymosin alpha
1 6  (DAENGRDAPANGNANEE (N) 1628.6901 24 713070 11959036 307350 HOMO SAPIENS (L21694) prothymosin alpha # N )
1 6  (DAENGRDAPANGNANEE (N) 1628.6901 24 888272 1538136 553703 HOMO SAPIENS (M14794) prothymosin alpha * /(9 / / ‘ 7 E
Fragmentlon (miz)| 31L15 | 329.15 52828 [57230 [  608.29 626.31 43.20 3371 | 13 #5442 oo0.d1 | 92548
o3 ANGHANE-22 iﬂ ﬁ ﬁ 5 S h
BE% ATl TR (c-mycREE)
GHAN-22 ENGRDA-NH; |48 =] é [ C C L
Ton Type NGR-NH; | 36 5 RDAFAN-NH; 23 5 DAPANGNA-22 DAPANGNAN.23 3 ENGRDAPAN
Deltappm 28 NGWA-22 60 12 - HH 48 83 AL 64 3
L TR g g o o o
3
G CREB-binding protein&interaction
36
[FragmentTon (mir) | 997.44 | 131455
° ~ ==
Ton Type ¥13 j 7I-\I~_~/ Bﬂiﬁﬁb
Deltappm 16 [—] b

I45-Tag in ProtemProspector 40 4

© Clopyight (1995-2002) The Regents of the Univessity of Califomda. 7\/ ?ty Xb‘\%mﬂﬂ[:7 \ I\_:/X ﬁ% ﬁ
si RNADVE SRR Z 1180
Prothymosin- «

26AENGRDAPANGNANEE#!
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Intensity
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Candidate Biomarker for Drug
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Intensity
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Criteria
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z Criteria

e Nor Caricer
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ID the biomarkers,
Link to biology of
disease
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d
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Single Biomarker

Multi-Biomarker
Pattern

Clinical Dx Clinical Dx
Sensitivity Specificity
“True Positives” “True Negatives”
65%0 35%0
>90%0 >90%0
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T INR—P— vs RILFT—H—EE

PSA BIIALRIE 65% 35%
TILFI—H— HIIL AR 83% 97%
CA15.3 2L 23% 69%
TILFI—h— FLyE 93% 91%
CA125 RSB 35% 98%
TILFI—H— IR R = 100% 95%
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JHU: Zhen Zhang, Ph.D., Jinong Li, Ph.D., Lori J. Sokoll, Ph.D., Alex J. Rai, Ph.D., Jason M. Rosenzweig,
Bonnie Cameron, Daniel W. Chan, Ph.D.

MD Anderson: Robert C. Bast Jr., M.D., Yinhua Yu, M.D.

Duke: Andrew Berchuck, M.D.

Royal Hospital for Women (Sydney): Carolien van Haaften-Day, Ph.D., Neville F. Hacker, M.D.
Groningen University Hospital: Henk W. A. de Bruijn, Ph.D., Ate G. J. van der Zee, M.D.

Bart's and The London, Queen Mary School of Medicine, London University: lan J. Jacobs, M.D.
Ciphergen: Xiao-Ying Meng, M.Sc., Eric T. Fung, M.D., Ph.D.
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Site 1

(100) Benign (S0 Discove Multivariate
0 0 0 i MOdeI
_. Candidate Derivation
age Comparison Markers
?1It7es§ N JISCOVE

Multivariate
Models
0 ol (49

Stage /1l (35)

. I
Benign (26)

Site 3
(164)

Independent

Validation

Site 4
(63)

T 00

Protein ID Results: o
Ca (41) » Descriptive statistics
e Two-group t-tests
Other Ca 1 (20) e Performance _
Site 5 Independent Validation by » ROC curve analysis
142) Other Ca 2 (20)

Other Ca 3 (20)
Control (41)

Immunoassay
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INAR—D—DINTA—I R
A —=5 &N\ TF— vk

Stage I/11
Invasive
ovarian

cancer

All epithelial

Comparison ovarian
cancer

CA125, Discovery set <.00001 <.00001
CA125, Validation set .00001 <.00001
Marker 1, Discovery set <.00001 <.00001
Marker 1, Validation set <.00001 <.00001
Marker 2, Discovery set .00002 .00004
Marker 2, Validation set <.00001 <.00001
Marker 3, Discovery set <.00001 .059178
Marker 3, Validation set <.00001 .079999

P value estimated for two-group T test between healthy controls and ovarian cancer patient population
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N —H—fEOFEE FEL

CA125 1

Marker 1 -0.26 1

Marker 2 -.015 .32 1
Marker 3 .05 -0.42 -.07
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Sensitivity

0.7} /

0.6 -“

0.5]

0.1}

/

|
CA125 ROC curve, area=0.76961, std = 0.054821, alpha= 0.77877, beta= 0.54417
Model w/ CA125 ROC curve, area=0.88526, std = 0.037679, alpha= 1.3798, beta= 0.69345

i
Mogel w/o CA125 ROC curve, area=0.9195, std = 0.032696, alpha= 1.6276, beta= 0.57471

0.1 0.2 0.3

0.4

0.5 0.6 0.7 0.8 0.9 1
1 - Specificity
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3DDY—h—IEFHDEEFHER

Transthyretin (truncated form)
Apolipoprotein Al

Cleavage fragment of inter alpha trypsin inhibitor heavy chain subunit 4
(ITIH4)
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Putative cleavage fragments of ITIH4

Homologous region
.. .VAEKPME GESRNRNVHS GSTFFKYYLQ GAKIPKPEAS FSPRRGWNRQ AGAAGSRMNF

PK cleavage, proposed PK cleavage, exptal

RlPGVLSSRQL GLPGPPDVPD HAAYHPFRlRL AILPASAPPA TSNPDPAVSR VMNMKIE. . .

*hK2 cleaves hK3 (PSA) at the C-terminus of the SR dipeptide
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Ildentification of biomarkers for ovarian
cancer using SAX ProteinChip Arrays:
Potential use in diagnosis and prognosis
(UCLA)

Kozak KR, Amneus MW, Pusey SM, Su F, Luong MN, Luong, SA,
Reddy ST and Farias-Eisner R

PNAS, Vol. 100, PP 12343-12348, 2003

o] u—--|-
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Similarity of Markers found In
this Study vs Ciphergen-JHU Study

= Among several proteins that = A biomarker panel consisting
were found to be differentially of 3 biomarkers was identified
expressed = 28.0 kDa protein was down
= 28.0kDa protein was down- regulated and was identified
regulated = 12.9 kDa protein was down-
= 12.9kDa proteins were down- regulated and was identified
regulated
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A6 B4 R A AT 0D £ 75 it A 5 B

s E-fuiK
n LETE—-YHUR B IND-RB N
s DNA-T=AIFKE ¥

Mechanistic Assays

m Kinease7wtzA 1i&

Secondary Interaction Discovery

n NAFIX—H—~DIEEIVIN\VEDHE
s BN &

IDM+Ildentification
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Specific capture SELDI analysis

Profile 10

“||;) N JL |

4000 6000 8000 10000
capture analyze Molecular mass (M/z)
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