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PCT/US 14/60908

A. CLASSIFICATION QF SUBJECT MATTER
IPC(8) - GO1N 33/00, GOTN 33/53 {2015.01}
CPC - GO1N 33/56972, AB1IK 38/00G0TN 33/56872, ABIK 38/00
According to [nternational Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

Minimum decumentation searched (classification system followed by classification symbols)
CPC - GO1N 33/56972, AB1K 38/00G01N 33/56872, AG1K 38/00

IPC(8) - GO1N 33/00, GD1N 33/63 (2015.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC - 435/7.24, 435/7_1, 435/7.2, 424/130.1

Electronic data base consutted during the international search {name of data base and, where practicable, search terms used)

ProQuest; Google Schalar; Google Patents; PatBase; Ssarch terms - (autoimmune or diabetes or Addison or crohn or ankylosingor ar
meniere}; (Ftumor necrosis? ar TNF or receptor or TNFR2 or p75 or TNFRSF1); (CDB or odB+ cdB+T); {screen or therapy or respond or
candidate or agent or prognos” or treat™), (?CD8 protein denslty? or cytometry or Mow ¢

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category”® Citation of document, with indication, where appropriate, of the relevant passages ‘I' Relevant to claim No.
Y- (BAN et al} "Selective death of autoreactive T cells In human diabetes by TNF or TNF receptor 2| 1.5
agonism” Proc Natl Acad Scl U S A, 2008 Sep 9;105(36):13644-9. Epub 2008 Aug 28;
Y US 2004/0229785 A1 (FAUSTMAN et al.} 18 November 2004 (18.11.2004); abstract, para 1-5
[G015], [0016]
A MUNSHI et al., "Use of Serum c-Peptide Level to Simplify Diabetes Treatment Regimens in 1
Older Adults" The American Journal of Medicine vol 122, pg 395-397 {April 2009) Abstract; p
397, col 2, para 1
D Further documents are listed in the continuation of Box C: D '
*  Special categorics of cited documents: T later document publishcd after the mtemanonal fiting, date or priority
“A"  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
ta be of particwlar relevance the principle or theory underlying the invention
“E” enrlier application or patent but published on or after the international X" document of particular relevance; the claimed invention cannot be
filing date considered novel or canpol be considered to involve an inventive

“L"  document which may throw doubts on priority clalm(s) o which is step when the document is taken alone
sited to establish the publication date of andther citation ar other wy~  goument of particular refevance:, the claimed invention cannot be

. special reason (as specified) . _ considered o invoive an inventive step when the document is
“0" document referming to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious 1o a person skilied in the ant

“P* document pubhshed prior to the intemational filing date butlaterthan  «g~  dacument member of the same patent family.
the priority date claimed

Date of the actual completion of the imternational search Date of mailing of the international search report
.14 March 2015 (14.03.2015) ‘ 0 6 A PR 2m5

Name and mailing address of the ISA/US . Authorized officer: .

Mall Stop PCT, Attn: 1ISA/US, Commissioner for Patents Lee W. Young

P.O. lilo:.: 1450, Alexandria, Virginia 22313-1450 POT Halputesk: S71.272-4300

Facsimile No.  571-273-3201 PCT OSP; 571-272-7774
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Box No. [1  Observations where certain claims were found unsearchable (Centinuation of item 2 of first sheet)

‘This intemational search report has not been established in respect of certain claims wnder Article 17(2)(a) for the. following reasons:

.l. I:l Claims Nos.:

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

2. I:l Claims Mps.:

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

7
3. X Claims Nos.: 611, 15, 17-34, 42, 47-83
becawse they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4{a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Interational Searching Authority found multiple inventions in this intemational apﬁ)licaiion, as follows:;
This appiication contains the following Inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional axamination fees must be paid.

Group |, clalms 1-5, directed to a method of determining the likelihood a subject having an autoimmune disease will respond to tregtment
with a tumor necrosis factor-a (TNF-a) receplor 1l {TNFR2) activator comprising contacting an in vitro biclogical sample comprising a
population of CD8+ T cells from said subject with a composition comprising a TNFR2 activator. :

Group I, claims 12-14 and 16, directed 1o a method of determining the likelihood a subject having Type 1 diabetes will respond to
treatment with a tumor necrosis factor-a (TNF-a) receptor Il {TNFR2) activator, said method comprises contacting an in vilro biological .
sample from said subject with a device capable of detecting C-peptide in Said sample.

Group I, claims 35-41 and 43-46, directed to a pharmaceutical composition comprising one or more TNFR2 activators for use In treating
an autoimmune disease andg/or type | diabetes In a subject diagnosed as likely to respond to said treatment.

-—gontinued on first extra sheet--

1., D As all required additional search fees were timely paid by the applicant, this international scarch report covers all searchable
claims. ’

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

3 D As only some of the required additional search fiees were timely paig by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. g Mo required additional search fees were timely paid by the applicant. Consequently, this intematicnal search tepart is
restricied to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest ' D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
’ payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicabie 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/ISA/210 (continuation of first sheet (2)) (January 2015)
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continuation of Box No Il

The inventions listed as Groups I-lll do not relate to a single general inventive concapt under PCT Rule 13.1 bacausa, under PCT Rule
13.2, they lack the same or corresponding special technical features for the Tollowing reasons: )

Special Technical Features :

Group ! includes the special technical features of {i} comacting an in vitro biological sample comprising a population of cos+ T calls from
said subject with a composition comprising 2 TNFR2 activator; and (i) measuring CD8 protein density on the surface of autoreactive
CD8+ T cells in said populatiory, wherein reduced CDB3 protein density on the surface of said auloreactive CDB+ T cells relalive to a
reference CD8+ T cell Indicales said subject is likely to respond to said freatment, that is not required by Groups il or Il

Group Il includes the special technical features of contacting an in vitro biological sample from said subject with a device capable of
detecting C-peptide in said sample, whersin a detectable C-peptide level in said sample indicates said subject is likely to respond to said
treatment and wherein a subsiantially undetectable C-peplide level indicates said subject is unlikely to respond to said treatment, that is
not required by Groups [ or 11l :

Commen Technical Features
Groups | and It (method of determining the fikelihoed a subject will respond to treatment with a TNFR2 activator) Is related 1o Group N (a
pharmacautical compaosition comprising one or more TNFR2 activaters), and Groups Il share the common technical feature of TNFR2
activators for use in treating a disorder in a subject diagnosed as likely to respond to said treatment, Groups | and |l sharg the technical
features of a method of determining the likelihood a subject having a disorder will respond o treatment with a TNFR2 activator, said
method comprising contacting an in vitro bivlogical sample from sald subject and detecting a peptide level in the sample, wherein the
- detected peptide level in said sample is indicative of the likelihood the patient will respond to sald treatment. Group |1 and Il share the
common technical feature of TNFR2 activators for use In treating Type 1 diabetes in a subject identifiad as likely to respond to said
treatment prior to sald treating by determining a level of C-peptide in an in vitro sample from said subject, wherein a substantially
undetectable C-peptide lavel indicates sald subject is unlikely to respond to said treatment, and wherein a detectable C-peplide level
indicates said subject is likely {0 respond to said treatment. :
However, these shared technical features do not represent a contrbution over the prior art, becausae these shared technical faatures ere
made obvious by WO 2011/127289 A1 (Faustman), .

Faustman teaches a method of determining the response of 3 subject having Type 1 diabates to treatment with a TNF activator (p. 4, In
15-24; p. 32, In 8-13; p. 44, In 25-30) wherein said method comprises contacting an in vilro biological sample from said subject with a
device capable of detecting C-paptide in said sample (p. 32, In 18-23 'serum...standard C-peptide assay’; p. 38, In 13-23), wherein the
freatment induces TNF (p. 32, In 13}, and may include a TNFR2 activator (p. 4. In 20-24), and further teaches that the treatment rasuits
in at least a 1% Increasa in C-peptide levels in the mammal relative to the C-peptida levels in the mammal prior to the treatment (p-4,In
16-19). In view of the cbservation that C-peptide level is increased In subject receiving TNFR2 agonist ireatment, it would have been
ebvious to one of ordinary skill in the art to recognize that C-peptide level can be used as a biomarker for subject responding o TNFR2-
agonist treatment and thus, would have reaches the conclusion that a detectabls C-peptide level in said sample Indicates said subject is
likely 1o respond to said treatment and wherein a substantially undetectable C-peptide level indicates said subject is unliksly to raspand
{o said treatment. As the common technical feature was made chvious at the time of the Invention, it cannot be considered a special
tachnical feature that would otherwise unify the groups. .

Therefore, the inventions of Groups I-ll lack unity under PCT Rule 13 because they do not share a same or corresponding special
technical feature. ’

NOTE: Claims 6-11, 15, 17-34, 42 and 47-83 were found unsearchabie because they are dependent claims and are not drafted In
accordance with the second and third sentences of Rule 6.4(a). .

- Form PCT/ASA/210 (extmlaheet) (January 2013)
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