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Box No.II  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain ‘claims under Anticle 17(2){a) for the following reasons:

1. D Claims Nos..

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

_because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.: .

because they are dependent claims and are not drafted in accordance with the scoond and third sentences of Rule 6.4(a).

Box No, II1  Observations where unity of invention is lacking (Centinuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:

-**_Plgase See Supplemental Page-***-

L I:l As all required additional search fees were timelg; ﬁajd by the applicant, this interational search report covers all searchable
claims. ’

Ij _

As all searchable claims could be searched without effort justifying additional fees, this, Authority did not invite payment of
additional fees, .

As only some 6fthe required additional scarch fees were timely paid by the applicant, this international search report covers
only those ¢laims for which fees were paid, specifically claims Nos.:

X

Group I: Claims 1-5, 6 (in-part), 7-11, 12 (in-part}, 13-16 + SEQID NO: 1

4, D No required additional search fees were timely paid by the applicant. Consequently, this intemational search report is
restricted to'the invention first mentioned in the claims; it is covered by claims Nos.:

N )
Remark on Protest PX]  The additional scarch fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. .
I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/I5A/210 {continuation of first sheet (2)) (July 2009)
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++=_Continued from Box No. |Il: Dbssrvations Whare Unity of Invention |s Lacking:

The method and kit for diagnosing and staging liver cancers by detecting and quantifying aute-antibodies from patients against a plurality
of tumer biomarkers will be searched to the extant that the plurality of bicmarkers encompass the amino acid sequance of SEQ ID NC: 1
{Homo sapiens amino acid sequenca). It is balievad that Claims 1-5, 6 (in-part), 7-11, 12 (in-part} and 13-16 encompass this first named
Jnvention and thus these claims will be searched without fee to tha axtent that they encompass SEQ ID NO: 1 {(Homo sapiens amino
acid sequence). Additional marker sequences can be searched upon the payment of additional fees. Failure to clearly identify how any
paid additional invention fees are to be applied to the "+ group(s} will result in only the first claimed invention to be searchad/examined.
An Exemplary Etection wauld ba: a marker comprising the sequence of SEQ ID NO: 2 (Homo sapiens amino acld sequence).

{Sroups |+ shara the tachnical fsatures including a rethod for detacting and quantifying auto-antibodies against a plurality of tumor
biomarkers aiming for diagnosing and staging liver cancars comprising: comparing tumor cells with normal cells to evaluate a set of
proteins which is unique in turnor cells but not in normal cells as a plurality of specific biomarkers for said cancers; identifying the set of
proteins from paired patients’ biopsy samples by using a two-dimensional or mass spectremetry based tachnique; validating the set of
proteing lfor dingnosis of liver cancers, wherein the set of proteins are expressed from cONA clones, purified and coupled 1o lugrescent
microsphere beads with different emission wavelengths to form a protein-bead conjugate, wherein the auto-antibodies present in
patients' sera against the set of proteins immunologically bind o the proteiri-bead conjugate; and a kit for diagnosing and staging liver
cancers by detecting and quantifying auto-antibodies from patients against a plurality of fumor biemarkers, the kit comprising a sat of
proteing expressed from cDNA clones, purified ang coupled to flucrescant microsphere beads with different emission wavelengths to
form a protein-bead conjugate for immunclogically binding the auto-antibadies and subsequently being targeted by PE-conjugated
secondary antibody such thal-flucrescent signal and intensity are measured to determine level of auto-antibodies in the patients
compared with nomal subjects. i

However, these shared technical features are previoushy disclosed by US 2004/0059519 A1 to Chandler, et ai. (hereinafter ‘Chandler’) in
view of US 2004/0241853 A1 to Feinsteln, et al. (herelnafter *Fainstain'). .

Chandler discloses a method for detacting (detecting; paragraph [0022]} and quantifying (guarititative anatysis (quantifying); paragraph
[0028]) auto-antibodies (auto-antibodies; paragraph [0177]; Claim 26) against a plurality of tumor biomarkers {against a panel of tumar
markers (against a plurality of tumer biomarkers); paragraph [0092)) aiming for diagnosing {diagnosing; abstract; paragraph [0080]}
cancers (tumors and malignancies (cancer); paragraph [0092]; Claim 20)-comprising: a set of proteins which is unique in tumer cells but
nat in normal cells as a plurality of specific biomarkers for said cancers {a tumor marker panel Including tumer antigens; paragraph
[0092]); wherein the set of proteins are tumor antigens (paragraphs [0091], [0092]), and coupled to (paragraph [0025]) fluorescent
(fluorochromic; paragraph [0028)) microsphera (paragraph [0037]) beads (paragraphs [0024), [0028], [0037]) with different emission
wavelangths (paragraphs [0024], [0028], [0199]) to form a protein-bead conjugate (patagraphs [0025], [0092]), wharein the
auto-anthodies prasent {wherein autoantibodies in clinical samples; paragraph [0177]; Ciaim 26) in patient's sera (in patients’ sara;
paragraph [0181]) against the sel of prateins (paragraph [0082], Claim 26) immunclogically bind to the protein-bead conjugate
(paragraph [0092], Claim 26); and a kit (a commerclal kit; paragraph [0033]) for diagnosing (abstract; paragraph {0090])) cancers (fumors
‘and malignancies (cancer); paragraph [0092]; Claim 20) by detacting {paragraph [D022]} and quantifying (quantitative analysis;
paragraph [0025]) auto-antibodies from patients (paragraph {0177]; Claim 26) against a plurality of tumor biomarkers {paragraph [0092)),
the kit comprising a set of proteins (a panel of tumor markers; paragraph [0092]) coupled to (paragraphs [0025], [0692]) flucrescent
(paragraphs [00:24], [0028]) microsphere (paragraph [0037]) beads (paragraphs {0024], (0028], [0037], [0092]) with differant amission
wavalengths (paragraphs [0024], [0028), [0194]) to form a protein-bead conjugate (paragraphs [0025), [00692]; Claim 26) for
immunologically binding the auto-antibodies (paragraph [0177), Claim 26) and subsequently being targeted by a conjugated secondary
antibody (paragraph [0034]) such that flucrescent signal and intensity are measured (paragraph [0026]) to determine level of
auto-antibodies in the patients (paragraph [0177]; Claim 26) and those of normat subjects {biopsies of normal, malig and suspect
tissues; paragraph [04291); the coupling of purified antigens to microspheres (coupling of purified antigens to microspheres; paragraph
[0260]); and wherein the beads (beads; paragraph {0028]) and or secondary antibodies (secondary antibodies; paragraph (0034]) may
comprise PE (phycoerythrin} (may bear the measurement fluorochrome comprising phycoarythrin; paragraphs [0028], [0034]).

Ghandlar does net disclose staging liver cancers; comparing tumer cells with normal cells fo evaluata a set of proteins which is unique in
tumor cells but ot in normal cells as a plurality of specific biomarkars for said cancers; identifying the set of proteins from paired
patients’ biopsy samples by using a two-dimensional or mass spectrometry based technique; validating the set of preteins for diagnosis
of liver cancers; wherein the sel of proteins are expressed from cDNA clones; PE-conjugated secondary antibody.

Feinstein discloses staging (determining the stage of a cancer (staging); paragraph [0008]) livar cancers (paragraph [0058]), comparing
tumor calls with normal cells (comparing the lavel of a polypeptide in a sample from a cancer subject to the level of a polypeptide free of
cancer; paragraph [000]) to evaluate (tc identify; paragraph [0008]) a set of proteins which ia unique in tumer calls but not in normal
cells (lissue-specific tumor markers; paragraphs [0008], [0010]) as a plusality of specific biomarkars for said cancers (paragraphs [0008),
{0048]); identifying the set of prateins (detecting polypeptides; paragraph [0030]) from paired patients’ biopsy samples (from samples
frem cancer patients and cancer-fres contrels; paragraph [0010]) by using a two-dimensicnal or mass spectrometry based technigue
{using mass spectromatry; paragraph [0030]); validating the set of proteins for diagnosis {validating the diagnosis using the set of
markets; paragraphs [0008], [0035], [0048]) of liver cancers (paragraph [0058]); and wherain tha set of proteins are expressed from
cDNA clonas {menitoring expression of translation products from transcripts, including cDNA produced by RT-PCR; paragraphs [0006],

[00143).
-**.Continuad Within the Next Supplemental Box-***-

Form PCT/ISA/210 (extra sheet) (July 2009)
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-~=*_Continuad from Previous Supplemental Page:

It would have been obvious {o a person of ardinary skill in the art, at the time of the invention, to have modifiad the previous disclosure of
Chandler, for implamenting the use of a PE-conjugated secondary antibody, in order to amplify the output of a signal produced from
PE-comprising nanobeads, for enabling improved detection of low levels the biomarkers. Furthermors, it would have been obvious to a
person of ordinary skill in the art, at the time of the invantion, to have modified the previous disclosure of Chandler, for modifying the
methods previously disclosed by Feinstein, for establishing a set of biomarkers for a target cancer to be diagnosad or staged, such as
liver cancer, as praviously disclosed by Feinstein, including purifying the antigens expressed from the identlfiad markers before
conjugating said antigens to the baads, as prevoiusly disclosed by Chandler, for producing microbeads having a single purified antigen
conjugated thereto for accurate and reliable identification of autoantibodies thersto in samplas from patients, for enabling the diagnosis

- and staging of cancer, as well as a subject's capacity to produce anti-tumor autoantibadies, or lack of said capacity. In order to provide
an accurate pregnosis for the patient.

Since nona of the spacial technical features of the Groups |+ inventions is found in more than one of the inventions, and since all of the
shared tachnical features are praviously disclosed by a combination of the Chandler and Feinstein references, unity of Invention is

jacking. .

Form PCT/ISA/210 (extrél sheet) (July 2009)
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