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1. DAS28 O FMNET TR ENS / — F &N

DAS ##iFIcBITsd /- R volk: i Gl 334
(83 4+¥i1) DE AUC AUC
1L15, CD4+CD45RA-, pStats 26 21.1 0.81
JE W ¥ (Unstim), CD4-CD45RA+,

pPI3K 23 19.23 0.84
4= (total), CD4-CD45RA-, tlck 17 14.03 0.83
Az, CD4-CD45RA+, tleck 18 13.77 0.77
JEl i, CD4+CD45SRA-, pp38 15 11.38 0.76
TCR 5', CD4+CD45RA+, pPLCqll 14 10.94 0.78
4, CD19, tStat3 11 8.77 0.8
ILZ 0.2ng, Tregs, pStath 7 5.82 0.83
IL27, CD4-CD45RA+, pStatl 6 4.83 0.81
TCR 157, CD4-CD45RA+,

pZap70/pSvk 5 3.7 0.74
IL2, CD4+CD45RA-, pStatb 4 3.09 0.77
I1L21, Tregs, pStats 3 2.53 0.84
TCR 5', CD4+CD45RA+, plck 3 2.41 0.8
TCR 5', CD4+CD45RA+, pPI3K 3 2.38 0.79
IL15, CD4-CDA5RA-, pStath 3 2.26 0.75
IFNa, CD4-CD45RA-, pStatl 3 2.23 0.74
1L21, CD4-CD45RA+, pStats 3 2.18 0.73
4, CD4+CD45RA-, tlLck 3 2.17 0.72
iFNa, CD4+CD45RA-, pStat3 2 1.66 0.83
TCR 5', CD4+CD45RA-, pPLCgIl 2 1.65 0.83
4, CD19, tLck 2 1.62 0.81
IFNa, CD19+4, pStatl 2 1.54 0.77
IL27, CD4-CD45RA+, pStat3 2 1.54 0.77
IL15, Tregs, pStath 2 1.5 0.75
TCR 5', CD4+CD45RA-, plck 2 1.43 0.71
IL10, CD4-CD45RA~, pStat3 2 1.3 0.65
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IL10, CD4+CD45RA-, pStat3 1 0.92 0.92
IFNa, CD4-CD45RA-, pStats 1 0.9 0.9
IFNa, CD4-CD45RA~, pStat3 1 0.89 0.89
IL7, CD4-CD45RA+, pStats 1 0.88 0.88
TCR 5', CD4+CD45RA-, pp38 1 0.88 0.88
JER, CD19+, pZap70/pSyk 1 0.88 0.88
IL7, Tregs, pStats 1 0.87 0.87
IL21, CD4+CD45RA-, pStat3 1 0.87 0.87
4, CD4-CD45RA-, CD69 1 0.85 0.85
JE#l, CD19+, pPI3K 1 0.84 0.84

P IL6, HLER, pStat3 1 0.84 0.84
JEd %, CD19+, plek 1 0.84 0.84
Je#il ¥, CD4+CD45RA+, pPI3K 1 0.83 0.83
TCR 5', CD4+CD45RA+, pp38 1 0.83 0.83
IL6, CD4+CD45RA-, pStat3 1 0.83 0.83
S, HLER, pStat3 1 0.83 0.83
IL27, Wik, pStat3 1 0.83 0.83
IL21, CD4+CD45RA+, pStats 1 0.82 0.82
4, CD4+CD45RA-, CD69 1 0.78 0.78
TCR 15", CD4+CD45RA+,
pZap70/pSyk 1 0.77 0.77
TCR 5%, Tregs, pPI3K 1 0.76 0.76
4, CD4-CD45RA+, CD69 1 0.75 0.75
TCR 5', CD4+CD45RA-, pPI3K 1 0.74 0.74
IL21, CD4+CD45RA+, pStat3 1 0.72 0.72
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2. HAQ DT O TS B L THM END / — KR

HAQ #iETicBids /— R 4 45 il AE
(72 4r¥E-F) D E AUC AUC
.21, Tregs, pStats 24 20.92 0.87
4z, CD19, CD69 21 18.33 0.87
JERB, Tregs, pZap70/pSyk 10 8.6 0.86
IL27, CD4+CD45RA-, pStatl 10 8.51 0.85
IL21, CD44+CD45RA-, pStat3 9 8.29 0.92
IL21, CD4+CD45RA+, pStats 6 5.11 0.85
4, CD4-CD45RA-, CD69 6 5.07 0.84
IL6, CD4+CD45RA+, pStatl 6 4.99 0.83
IL21, CD4-CD45RA+, pStats 5 4.61 0.92
1L27, CD4+CD45RA+, pStatl 5 4.12 0.82
TCR 5', CD4-CD45RA+, pLcek 4 3.61 0.9
IL2 0.2ng, Tregs, pStats 4 3.45 0.86
IL27, CD4-CD45RA-, pStatl 4 3.12 0.78
TCR 5', CD44+CD45RA+, plck 3 2.63 0.88
IL2-GMCSF, CD4-CD45RA+,

pStats 3 2.55 0.85
I1L27, Tregs, pStatl 3 2.48 0.83
1L10, CD4+CD45RA+, pStat3 3 2.45 0.82
4, CD19, tlck 3 2.45 0.82
IL27, CD4+CD45RA+, pStat3 3 2.44 0.81
I1L.21, CD4+CD45RA-, pStats 2 1.84 0.92
TCR 5', Tregs, pPLCQgII 2 1.72 0.86
TCR 5', Tregs, pZap70/Syk 2 1.69 0.84
BCR, CD19+, pZap70/Syk 2 1.69 0.84
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TCR 5, CD4+CD45RA+,

pZap70/pSyk 2 1.67 0.84

TCR 15', Tregs, pZap70/5yk 2 1.65 0.83

TCR 5', Tregs, plck 2 1.65 0.82

IFNa, CD4+CD45RA+, pStath 2 1.59 0.79

TCR 5', CD4-CD45RA-, pp38 2 1.48 0.74

e @ W, CD4+CD45RA-,

pZap70/pSyk 1 0,93 0.93

IFNa, CD4-CD45RA+, pStat5 1 0.93 0.93

TCR 5', CD4-CD45RA+, pp38 1 0.93 0.93

TCR 5', CD4-CD45RA-, pLck 1 0.9 0.9

JE ¥, CD4-CD45RA+, pp38 1 0.9 0.9

IL6, Tregs, pStatl 1 0.9 0.9

Jei e, Tregs, pPLCQII 1 0.9 0.9

TCR 5', CD4+CD45RA+, pPLCgIl 1 0.9 0.9

GM-CSF, Hiik, pStath 1 0.89 0.89

IL7, CD4+CD45RA+, pStaths 1 0.89 0.89

TCR 5', CD4+CD45RA~-, pPLCQqII 1 0.89 0.89

iFNa, Tregs, pStats 1 0.87 0.87

4, CD4+CD45RA-, CD69 1 0.87 0.87

iL2, CD4+CD45RA+, pStath 1 0.87 0.87

TCR 5', CD4+CD45RA+, pPI3K 1 0.86 0.86

IFNa, CD4+CD45RA-, pStats 1 0.85 0.85

IFNa, CD19+, pStat3 1 0.84 0.84

4, CD4+CD45RA+, CD69 1 0.84 0.84

TCR 5', CD4-CD45RA+, pPI3K 1 0.83 0.83

JEl M, CD4-CD45RA-, pStatl 1 0.82 0.82

FE M, CD4+CD45RA-, pStatl 1 0.81 0.81

IFNa, CD19+, pStatl 1 0.8 0.8

L9, Tregs, plck 1 0.8 0.8

TCR 5, CD4+CD45RA-,

pZap70/pSyk 1 0.79 0.79

BCR, CD1%++, pLck 1 0.78 0.78

JER %, Tregs, pStats 1 0.78 0.78

IFNa, CD4+CD45RA+, pStat3 1 0.75 0.75

TCR 5', CD4+CD45RA-, pPI3K i 0.72 0.72

IL15, CD4-CD45RA+, pStats 1 0.72 0.72

IL10, CD4-CD45RA-, pStat3 1 0.7 0.7

IL7, Tregs, pStath 1 0.66 0.66
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MO TSNS/ —F X

[SNEIE~

AL TRECHBITS /-8 43 FT it .
(31 3 #7-) DA AUC AUC
4z, CD4-CD45RA+, tlck 20 17.25 0.86
IFNa, CD4+CD45RA-, pStat3 14 12.18 0.87
TCR 5', CD4-CD45RA+, plck 14 12.08 0.86
IL21, CD4-CD45RA+, pStat3 5 4.5 0.9
R, CD4-CD45RA+, pPLCGIT 5 4.47 0.89
IL15, CD4-CD45RA-, pStats 4 3.54 0.88
1L21, CD19+, pStat3 4 3.47 0.87
JEHH, CD4+CD45RA-, pPLCQII 2 1.83 0.92
Je#il ¥, CD19+, pStat3 2 1.79 0.89
IFNa, CD4-CD45RA+, pStat3 2 1.73 0.86
JEd i, CD4-CD45RA-, pStat3 2 1.71 0.85
TCR 5', CD4+CD45RA+, pPI3K 2 1.71 0.85
IFNa, CD19+, pStat3 2 1.69 0.84
1L27, Hikk, pStat3 1 0.9 0.9
IL6, BLEK, pStat3 1 0.9 0.9
IFNa, CD4+CD45RA-, pStatl 1 0.89 0.89
IFNa, CD4-Cb45RA+, pStatl 1 0.89 0.89
BCR, CD19+, pZap70/pSyk 1 0.88 0.88
TCR 5', CD4+CD45RA+, plck 1 0.82 0.82
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(28 S Hi-1) Gy W AUC AUC

1L10, CD4-CD45RA-, pStat3 18 14.47 0.8

IL10, CD4+CD45RA+, pStat3 3 6.6 0.82

TCR 15', CB4+CD45RA-, plck 7 6.07 0.87

IFNa, HiER, pStats 6 4.98 0.83

IFNa, Tregs, pStat3 5 3.84 0.77

IL10, BLEK, pStat3 4 3.19 0.8

IL2, CD4+CD45RA-, pStats 2 1.76 0.88

JEHE, CD4-CD45RA-, pPLCgII 2 1.63 0.81

IFNa, CD44+CD45RA+, pStats 2 1.63 0.81

IFNa, CD194, pStats 2 1.56 0.78

BCR, CD194+, pZap70/pSyk 1 0.9 0.9

IL21, CD4-CD45RA+, pStats 1 0.89 0.8%

IFNa, CD19+, pStat3 1 0.87 0.87

BCR, CDi19+, pl.ck 1 0.86 0.86

I1L15, Tregs, pStats 1 0.86 0.86

g W W,  CD4-CD45RA+,

pZap70/pSyk 1 0.85 0.85

1L10, CD4-CD45RA+, pStat3 1 0.85 0.85

TCR 15°, CD4-CD45RA+, plck 1 0.83 0.83

JERIM, CD4-CD45RA+, plck 1 0.82 0.82

IL10, Tregs, pStat3 1 0.79 0.79

JERt, Tregs, plck 1 0.78 0.78

IL6, CD4+CD45RA+, pStatl 1 0.74 0.74
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A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - C12Q 1/68, GO1N 33/53 (2011.01)
USPC - 435/6, 435/7.2
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
USPC — 4356, 435/7.2

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of dats base and, where practicable, search terms used)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where approptiate, of the relevant passages Relevant to claim No.

X US 2008/0182262 A1 (PEREZ et al.} 31 July 2008 (31.07.2008) para [0002], [0006], [0008), 1-7, 9, 10, 12-15, 16, 20,

o [0011], [0013], [0018], [0021], [0026], [0030], [0038], [0045}, (0051], [0066], [0067], [0071], 41, 43-60, B2, B4-08

Y [0067], [0098], [0112], [0115], [0118], [0154], [0156], [0207), [0214], [0237]. [0241), [0253} —_———
[0258], [0273), [0285]. [0301], [0314], 0317], (0341], claim 28, abstract B, 11, 16, 17, 19, 2135,
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Y US 2010/0009354 A1 (FANTL et al.) 14 January 2010 {14.01.2010) para [0007], [0010], [0017], | &, 11, 17, 23, 24,27, 33-
[00483], [0085), [00BE], [0237], [0301), abstract 35

Y US 2008/0274118 A1 (AUKERMAN et al.) 06 November 2008 (06.11.2008) para [0001], [0008), | 16, 17, 18, 21-35, 42, 83
[0013]. [0018]. [0020]), [0024], abstract

Y US 2009/0148462 A1 (CHEVRIER et al.) 11 Juna 2009 (11.06.2009) para [0007], [0349]) 28

[[] Furtber documents ire listed in the continuation of Box C.
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“T" later document published after the international filing date or priori
e e Pt i e e

“A" document defining the general state of the art which is not considered and not in conflict with the applic bn cil
to be of particular relevance the principle or theory underlying the invention
“E" earlier application or patent but published on or after the i ional  “x* 4 of particular relevance; the claimed invention cannot be
filing date considered movel or cannot be considered to involve an inventive
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Box No. II Observations where certain claims were found unsearchable (Contlnuation of item 2 of first sheet)

This international search report has not been established in respect of certain claits under Article 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. E Claims Nos.; 36
because they relate to parts of the intemational epplication that do not comply with the prescribed requirements to such an
tent that i i ] arch ¢an be carried ifically:
Claim 36 i B B e e S e o ot e el i) value higher than 0.7 lacks an
antecedant basis in any preceding clalm and does not provide defined paramelers of an ordinate or abcissa values from which the
curve is genarated.

3. E Claims Nos.: 37-40
because they arc dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

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

Group I Claims 1-17 and 26-36, drawn to a method, the method comprising: a) contacting a first cell from a first cell population from
said subjoct with: () at least a first modulator or a fragment theracf, of {II) a presence of no modulator; b) contacting a second call from
a second cell population from said individual with: (i} at lesst a second modulator or a fragment thereof, or {ii) a prasence of no
modulator; ¢) determining an activation level of at lsast one activatable element in said first cell and sald second cell; and &} classifying,
diagnosing, prognosing, theranosing, and/or predicting an outcome of sald autoimmune disease in sald subject based on said activation
level of said at least one activatable eloment.

Group II: Claims 18-24 and 4-1-50. drawn to a method, the method comprising: {a) expesing a cell from the subject to at least one
modulator; (b} determining an activation level of at least ong activatable elament; and, (c} classifying, dlagnosing, prognosing,
theranosing, and/or predicting an outcome of an autoimmune disease [n the subject basad on tha activation level of the at least one
activatable element.

«-please sea axtra shest—

1. I:I As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
¢laims,

2. D As all scarchable claims could be searched without effort justifying additional fees, this Authority did aot invite payment of
additional fees.

T
3 As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:
1-36, 41-60, and B2-53

4, I:l No required addmonal search fees were timely paid by the applicant. ansem:ently, this international search report is
regtricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:I The additional search fees were accompanied by the applicant’s prohe.::t and, where applicable, the
payment of a protest fee.
. D The additional search fees were panicd 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 fires.
Form PCT/SA/210 {continuation of first sheet (2)) (July 2009)
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Continyation of:
Box No. Il Observations where unity of Invantion is lacking

Group |); Claims 61-81, drawn to a method, the method comprising: (a) expasing a call from the subject to at least one therapeutic
agent, wherein the therapeutll: agsm is usad to treat an immune systam disordar; (b) determining the activation level of at least one

clivatabla ol t; and (c) cl diagnesing, prognosing, theranosing, and/or predicting an outcome of the autoimmune disease
in tha subject based on the activation level of the at Isast one activatable slement.

Group WV: Claims 82-98, drawn to 8 method, the method comprising: (a) expasing a cell from the subject to at ieast one moduator; (b)
detanmining an activation level of at least one activatable element; and, (g} identifying ane or more therapaudic targets for the treatment
of the auteimmune diseasa in the subjact based on the activation level of the at least one activatable element.

Group V: Claims 99-108, drawn o a kit

Tha Iriventions listed as Groups KV do not refale to a single ganeral Inventiva concept under PCT Rule 13.1 because, undsr PCT Rule
13.2, they lack the same or comesponding special technical features for the fallowing reasons:

Tha special technical feature of the inventions llsted as Groups |-V is the determination of an activation state of an activatable element,
or binding elements for carying out the detection. This special technical featurs fails to provide a contribution over the prior art, as
evidenced by US 2009/0269773 A1 to Fantl et al. (published October 29, 2008), which teaches a mathod comprising determining an
activation level of an intracefiular activatable element in single cells from a sample (para [0003]). In the absence of a contribution over
the prior art, the shared fechnica! faature is not 8 shared special technlcal feature,

Arwother spacial technical faature of the Inventions isted as Groupa |-l and Y ia the exposure of a cell from the subjoct to a1 lsast ana
modulator, which also fails to provide a contribution over the prior art, as evidenced by Fantl {para [0009]}. In the absence of a
contribution aver the prior art, the shared technical feature is not a shared special tadmiral feature.

Another special technical feature of the inventions Ested as Groups I-Iil is the classifying, diagnosing, prognosing, theranosing, and/or
pradicting an outcome of sald autcin di in said subject based on sald activation level of said at least one activatabla element,
which also falls io provide a contribution gver tha prior art, as avidenced by Fartl (para [00021H0003]; para [0300] - "characterization of
immune cells specifically related to the pathogenesia of autoimmune diseases”). In the absence of a contribution over the prior art, the
shared technical featurs is not a shared special technlical feature,

Furthar, the speclal tachnical feature of the inventions listed as Group | is the step of b) conlacting a second cell frarn a second call
population from sald individual with: (i} at least a second modulator or a fragment thereof, or (i) a presence of no modulator. This
special technical feature is not shared by the inventions of Groups 11-V. The special technical feature of tha Inventions listed as Group 11
is exposing a call from thesubject to at least one therapsutic agent. This special technical feature is not shared by the inventions of
Groups -] and V-V, The special technical featura of the inventions listed as Group IV is the step of identifying one or more therapeutic
targets for the tr of the autoimmuna di in the subject based on the activation lavel of the at lsast one activatable element.
This speclal technical feature is not shared by the inventions of Groups I and V. The special technical feature of the inventions listed
as Group Vis a kit comprising binding elermant and instructions for use. This special technica! feature is not shared by the invantions of
Groups |-V,

Unity of invention exists only when the same or commesponding technical feature is shared by the claimed Inventions. With out a shared
spacial technical feature, the inventions of Groups |-V lack unity with one another.

Form PCT/ASA/210 (extra sheet) (July 2009}
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N s N . 1L15, CD4+CD45RA-, pStats 26 21.1 0.81
E—1MAH, AXBARET —MHATINSHEBERREFNDE JF %1 W (Unstim), CDa-CDA5RAY,
s . ' PPI3K 23 19.23 0.84
Yl , e, MRFERA/SETERN A%, EERET Zx(total), CD4-CDA5RA-, tlck 17 14.03 0.83
%, CD4-CD45RA+, tLck 18 13.77 0.77
JEfil#, CD4+CDA45RA-, pp38 15 11.38 0.76
TCR 5', CD4+CD45RA+, pPLCGIT 14 10.94 0.78
%, CD19, tStat3 11 8.77 0.8 _
1L2 0.2ng, Tregs, pStats 7 5.82 0.83
1L27, CD4-CD45RA+, pStatl 6 4.83 0.81
TCR 15, CD4-CD45RAY,
pZap70/pSyk s 3.7 0.74
IL2, CD4+CD45RA-, pStats 4 3.09 0.77
IL21, Tregs, pStat5s 3 2.53 0.84
TCR 5', CD4+CD45RA+, pLck 3 2.41 0.8
TCR 5', CD4-+CD45RA+, pPI3K 3 2.38 0.79
IL15, CD4-CD45RA-, pStat5 3 2.26 0.75
IFNa, CD4-CD45RA-, pStatl 3 223 0.74
IL21, CD4-CD45RA+, pStats 3 2.18 0.73
%, CD4+CD45RA-, tlck 3 2.17 0.72
IFNa, CD4+CD45RA-, pStat3 2 1.66 0.83
TCR 5', CD4+CD45RA-, pPLCQII 2 1.65 0.83
%, CD19, tlck 2 1.62 0.81
IFNa, CD19+, pStatl 2 1.54 0.77
1L27, CD4-CD45RA+, pStat3 2 1.54 0.77
IL15, Tregs, pStat5 2 1.5 0.75
TCR 5', CD4+CD45RA-, pLck 2 1.43 0.71
IL10, CD4-CD45RA-, pStat3 2 1.3 0.65
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