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FIGURE 4: (Plot 7,4): Histogram of 0.4343*c1*VST-modified SIGNAL
(for Signal restricted to < 0.95 quantile of all Signal values)
Extracted from 48803 Genes by 48 Samples.

Histogram: 0.4343"c1"VST-transformed Signal, 2225417 values binned, 138 bins
Data-derived VST model parameters: | ci, c2,c3]=[2.0911e-01, 8.97140+00, 1.0850e+02]
Values RESTRICTED to original Signal values < 4.4447e+02 (i.e., 0.9500 Signal quantile).
[min, median, mean, max] = (-0.32, 0.02, 0.08, 0.95]
{stddev, iqr/2, mad0, mad1, skewness, kurtosis-3] = [0.20, 0.04, 0.13, 0.03, 2.46, 5.58]
(plot from function "ldg-Lin-etal-Hiumina-VST1", 10Jan10)

x10°
25 T

Counts

-0.4 -0.2 0 0.2 0.4 0.6 0.8 1
0.4343%¢1"VST-transformed Signal, (Signal restiicted < 0.8500 quantils)

FIGURE 3: (Plot 5,1): SQRT(Positive Signal VARIANCE - c3)
vs. Positive SIGNAL, (and for which Signal Variance > ¢3=109.5042)
Extracted from 48803 Genes by 48 Samples.
Scatterplot: SQRT( Signal VARIANCE - c3) vs. Positive Signal, 1342881 points
{specified () Positive Signal, (i} Signal Variance > c3=109.5042, and
spacified (i) signal also <= 1.2748e+03 (i.e., <= 0.98 quantile of all signal values))
(plot from function "ldg-Lin-etal-lilumina-VST1", 10Jan10)

900

T T T

T
data points
800 [ == linear it resuts: ¢17(positive signal) + 62, o1=2.09e-01, c2=8.97e+00

600

500

400

300

SQRT( Positive Signal VARIANCE - ¢3)

i i i 1 i
o 200 400 600 800 1000 1200
Positive Signal, (Signal VARIANCE > c3)

1400

Note: This linear fit is the VST model for VARIANCE (i.e., STD DEVIATION, since sqrt variance ) as a function of SIGNAL, where

parameter c3 is data~derived from Background Signal Varlance, and where
parameters c1 and c2 are data-derived from linear fit of sqrt(posltive Signal’s Variance - c3) vs. positive Signal.
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Figure 9: BLVRA GROUPS Figure 11: CTCF LDA (anyGVHD vs. noGVHD)
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Figure 12: BLVRA LDA (anyGVHD vs. noGVHD)
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Figure 13: RNA20 LDA- A (anyGVHD vs. noGVHD) Figure 15: RNA20 LDA — C (aGVHD vs. noGVHD)
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Figure 14: RNA20 LDA — B (¢cGVHD vs. noGVHD) Figure 16: RNA20 LDA — D (a&cGVHD vs. noGVHD)
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Figure 17: RNA20 LDA — E (a34GVHD vs. noGVHD)
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Figure 18: RNA20 LDA PERFORMANCE — A (anyGVHD vs. noGVHD)
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Figure 19: RNA20 LDA PERFORMANCE - B (anyGVHD vs. noGVHD)
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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 Article 17(2)a) for the following reasons:

I I:l Claims Nos.:

because they relate 10 subject matter not required to be searched by this Autherity, namely:

2. I:I Claims Nos.:

because they relate to parts of the intemational application that do not comply with the prescribed requirements 10 such an
extent that no meaningful intemational search can be carried out, specifically:

3. D4 Claims Nos.. 17-22. 20-35, 53, 60, 86, 115
b they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention Is lacking (Continuation ofitem 3 of first sheet)

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

Group |: Claims 1, 3, 5-16, 23-28, 36-52, 54-59, 61-65, 67-71, 73-87 and 114, drawn to a method for predicting or determining the risk
of a hematopoiatic cell transplant {HCT) from a candidate donor to induce or not to induce graft vs. host disease (GVHD) in a HCT
recipient; AND a method for classifying a hematopoletic cell transplant (HCT) from a candidate denor for risk of inducing graft vs. host
disease (GVHD) in a HCT recipient. .
Group |I: Claims 2, 5-16, 23-28, 36-52, 54-59, 61-65, 67-87 and 114, drawn to a method for predicling or deterrmining the risk of the
HCT fram the candidate donor to induce or not to induce graft vs. host disease (SVHD) In a HCT recipient comprising: contacting
CD4+ T calls or CD8+ T calls, or nucleic acid or protein expressed by CD4+ T cells or CDB+ T cells, from a candidate donor with an
analyta that detects expression of one or more positive or negative GVHD predictor genes listed in Tables 1 (RNA 1538), 2A [RNA
143}, 2B { RNA 143), 3, 13 (SD175), 15 (SG128) or 18 (SG64), or a polymorphism thereof.

—— e —{Centinuad on exira sheet)—--————-reranmee—

1 E As all required additional search fees were timely paid by the applicant, this intcrnational search report covers all searchable
claims,

2, D As all searchable claims could be searched witheut effort justifying additional fees, this Autherity did not invite payment of
additional fees.

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

4, D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
Testricted 10 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 applicable protest
fee was not paid within the time limit specifiad in the invitation.

A
M No pretest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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Continuation of Box Il - observations where unity of invention is lacking:

Group Iz Claims 4-16, 23-28, 36-38, 46-47, 49-52, 54.569, §1-65, 67-71, 73-81, 63-87, 98-103 and 114, drawn to a method aof producing
a database or organizational construct comnprising a plurality of actual or candidate HCT doners each assigned a score based upon tha
probability or degree of risk of the actual or candidate donor HCT 1o induce or not to induca graft vs. host disease (GYHD} in a HCT
recipient; AND a database or organization construct, comprising gene expression profile of two or more positive ar negativa predictor
ganes from a plurality of actual or candidate HCT donors, wharein the two or more positive or negative predicior genes are listed in
Tables 1 (RNA 1538), 2A (RNA 143}, 28 ( RNA 143), 3, 13 (SD175), 15 (SG128) or 18 {$G64), or a polymorphism thereof, and wherein
the databasa or organizational construct associates the gene expression profite with each of the actual or candidate HCT donors.

Group IV: Claims 88-97 and 104-113 and , drawn to a kit, comprising two ar more primer pairs, wherain each primar pair is oppositely
criented to each other, whereln the first primer pairs hybridizes to RNA or cDNA produced from one of the pasitive or negative pradictor
genes and tha second hybridizes fo a housekeaping gene listed in Table 1 (RMA 1538), 2 2A, 2B (RNA 192), 3 and/or 12; AND a kit,
comprising one or more nuclsic acid probes, wherain said one or mare nucleic acid probes hybridizas 1o RNA or eEDNA of one or more of
the positiva or negative predictor genes listed in Table 1 (RNA 1538), 2, 2A (RNA 143), 2B (RNA 192), 3, 13 {SG175), 15(SG128)or 18
{SG64), or a polymorphism thereof; AND an array of primers, comprising two or more primer pairs, wherein each primer pair is
oppositely orientad to each other, wherein each of the primer pairs hybridizes to RMA or cDNA produced from one of the positiva or
negative predictor genes lisied in Tables 1 {RNA 1538), 2A (RNA 143}, 2B { RNA 143), 3, 13 (SD175), 15 {SG128) or 18 (SGB4)}, ar
polymorphism thereof, and wherain each primer pair is affixed to or contained in a support or substrats; AND an array of probes,
wherein each probe hybridizes to RNA or cDNA of ans or more of the positive or negative predictor genes listed in Table 1 {RNA 1538},
2, 2A (RNA 143), 2B (RNA 192}, 3, 13 (SG175), 15(SG128)or 18 (SGE4), ar a polymorphism thereof, and wherein each probe is affixed
to or contained in a support or substrate.

The inventions listed as Groups I-IV do not relate to a single general inventive concept under PCT Rule 13.1 because, undar PCT Rule
13.2, they lack the same or carresponding special technical features for the following reasons:

Groups I-11l do nat includa the inventive concapt of primer pairs or nudlelc probes hybridizing to one or more of tha positive or negative
predictor gene, as required by Group IV.

Groups -1l and IV do net include the inventive concept of a method of producing a database or organizatienal construct comprising a
plurality of actual or candidate HCT donors each asslgned a score based upon the probability or degree of rigk of the actual or candidate
donor HCT to induce or not to Induce graft vs. host disease (GVHD) in a HCT recipient; OR a databasa or organization construct,
comyprising gene expression profile of two or more positive ar negative predictor genes from a plurallty of actual or candidate HCT
denors, as required by Group Il

Groups | and 1l-IV do not include the inventive concept of a method for predicting or determining the risk of the HCT from the candidate
donor to induce or not to induce graft vs. host disease (GVHD) in a HCT recipient comprising: contacting CD4+ T cells or CD8+ T cells,
or nucleic acid or protein expressaed by CD4+ T cells or CD8+ T cells, from a candidate donor with an analyte that datects expression of
one of mare positive or negative GVHD predictor genes listed in Tables 1 {(RNA 1538), 2A (RNA 143}, 2B [ RNA 143), 3, 13 (SD175), 15
(5G128} or 18 (SGB4), or a polymorphism thereaf, as required by Graup II.

Group IV do not include the inventiva concept of a methed for predicting or determining the risk of a hematopoiatic cell kransplant (HCT)
from a candidate donor to induce or not fo induce graft vs. host disease (GVHD) in a HCT recipient; OR a mathod for classifying a
hematopoistic cell transplant {HCT) from a candidate donor for risk of inducing graft vs. host disease (GVHD) in a HCT reclplent, as
required by Group .

Groups [V share the technical feature of the one or more positive or negative GVHD pradictor genes listed in Tables 1 (RNA 1538), 2A
{RNA 143}, 2B ( RNA 143), 3, 13 {SD175), 15 {SG128) or 18 (SG84).

Groups |-l shara the technical faatura of Clalm 1.

Howaver, these shared tachnical features do not represent a contribution over the prior art, specifically, Claim 1 lacks an inventive step
under PCT Article 33{3) as being obvious over US 2007/0284272 A1 to Perresult at al. (Perreault) in view of US 2002/0006403 A1 to
Yu et al. (hereinafter “Yu').

{Continuved on extra sheeth—————————-

Form PCT/ISA/210 (extra sheet) (Juty 2009)
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Continuation of Box Il - ohservations where unlty of invention is lacking {first axtra sheet):

Regarding Claim 1, Parreauit teaches a method for predicting or determining the risk of a hematopoletic cell transplant {(HCT) from a
candidate danor to induce or not induce graft vs. host disease (GVHD) in an HCT recipient {para [0010)) comprising:

(a) measuring expression of ane or more positive or negative GVHD predictor genes (para [0011]} in CD4+ T calls (para [0024]} or
CD&+ T cells {para {0025)) from a candidate donor (para [0011]);

{b) obtaining an expression value fro the positiva or nagative GVHD predictor genes based on the exprassion measured in {(a) (para
[oo107);

{c) comparing the expression value for the positive or negative GVHD predictor gene to a predafined expression value for the
positive or negative SYHD predictor gens (para [2011]);

wherein an exprassion value for the positive GYHD pradictor gene greater or |ess than the predefinad reference axpression value
for the positive GVHD predictor gene indicates that the HCT from the candidate donor Is at higher or lower risk, respactively, of induding
GVHD in an HCT recipient {para [0106]), or
wharein an expression value for the negative GVHD pradictor gene greater or less than the predefined reference axpression value

for the negative GVHD predictor gena indicates that the HCT from the candidate donot is at lower or higher risk, respactively, of inducing
GVHD in an HCT recipient {para [0105]}; and

(d) pradicting or detarmining the risk of the HCT from the candidata donor to induca or nol induce GVHD in an HCT recipient, based
on an evaluation of expression values of positive or negative GVHD predictor genes, that the HCT from the candidate donor is at highar
of lower risk of inducing GVHD in an HCT reciplent (para [0014]),
Perreault does not expressly disclose that said one or more positive or negative GVHD predictor gene in CD4+ T cells or CO8+ T cells
fram the candidate done is selected from Tables 1 (RNA 1538), 24 (RNA 143), 2B ( RNA 143), 3, 13 {SD175), 15 (SG128) or-18
{SG64) such as CD28 (lIsted in Table 1; py 58 of the Current Application). However, Yu discloses that a donor CD4+ T cell or CD8+ T
cell that exprasses less CD28 than wild-type T calls induces less severs GVHD in a recipient {para [0030]-'CD28-deficient donor T cells
induced less-severe GVHD than wild-type donor T cells'), [0248]-[0251]), based on this disclosure, one of ordinary skill in the art would
hava found it obvious that said CD28 could be used as a positive GVHD predictor gena in the method disclosed by Perreault so as to
expand the repertoire of relevant predictor GVHD genes in order to improve progrostic accuracy by amploying multiple pradictors and to
provide one of ordinary skill In the art more options in choosing proper predictors,

As said shared tachnical features would have been obvious to ena of ordinary skill in the art at the time of the invention, they cannot be
considered spacial technical features that would otherwise unify the groups.

Groups IV therefore Iack unity under PCT Rute 13 because thay do not share a same or caresponding speclal technical featura.

Farm PCT/ISA/210 (extra sheet) (July 2009)
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