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INTERNATIONAL SEARCH REPORT International application No,

PCTAS2015/031427

Box No. [ Nucleotide and/or amino acid sequence(s) (Continuation of item 1.¢ of the first sheet)

. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

[ I:] forming part of the international application as filed:
D in the form of an Amex C/ST.2$ text file.
D on paper or in the form of an image file.

b. D furnished together with the international application under PCT Rule 13¢er.1{a} for the purposes of infemational search
only in the form of an Annex C/ST.25 text file.
. furnished subsequent to the international filing date for the purposes of international search only:
in the form ofan Annex C/ST.25 text file (Rule |3ser, 1()).
on paper or in the form of an image file (Rule 13ser.1(b) and Administrative Instructions, Section 713).

2. }I‘ In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:
SEQ ID NOs: 1-10 and 203-212 were searched.

Form PCT/ISA/210 {continuation of first sheet (1)) (January 2015)



a7

INTERNATIONAL SEARCH REPORT

JP 2017-518514 A 2017.7.6

International application No.
PCTUS2015/031427

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - AGIK 38/00 (2015.01)
CPC - AB1K 38/00 (2015.10}

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by c!

IPC(B) - AB1K 38/00; CO7K 14/435; C12Q 1/68 {2015.01)
USPC - 435/6, 7.1

lassification symbols)

CPC - AG1K 38/00, 38/17, 38/177, 4B/0066; CO7K 14/00; C12N 15/11

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

;1 C120Q 1/68, 260011 18; GO1N 33/58, 33632, 3¥/582, 33/5308,

33/6893" OR "CO7K 14/47, 14/435, 14/705, 14/4705 (2015.10} (keyword delimited)

Electronic data base consulted during the intemational search (name of
PatBaze, Google Patents, Pub Med

Band 4.1 Protain 4.1 E41F lysophospholipids lysophosphatidic LPA

data base and, where practicable, search terms used)

Search terms used: EPB41 Erythrocyte Membrane Protein Band 4.1 Elliptocytosis 1 Band 4.1 EPB4.1 P4.1 Erythrocyte Surface Protein

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2007/0083334 A1 (MINTZ et al} 12 April 2007 (12.04.2007) entire document ;54,713-;?, B5, 67,89, T1,
Y 59
¥ S 2003/0190680 A1 (ROTHSCHILD et al) 09 October 2003 {09.10.2003) entite document 59
A US 2013/0302831 A1 (SABBADINI} 14 Nevember 2013 {14.11.2013} entire documant ;—39.7'5:13-75?. 65, 67,69, 71,
A WO 2013/142114 A1 (THE BRIGHAM AND WOMEN'S HOSPTIAL, INC. et al} 26 September  |1-9, 43-53, 65, 67, 69, 71,

2013 (26.09.2013) antire document 73, 74,77
A US 2010/0196889 A1 (BANKAITIS-DAVIS et aly 05 August 2010 (05.08,2010) entire document 1-9, 43-52, 65, 67,69, 71,

73, 74,77

D Further documents are listed in the continuation of Box C,

D See patent family annex.

the priority date claimed

Special categories of cited documents: “T" later document published after the intermational 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 fo understand
1o be of particular relevance the principle or theory underlying the invention
“E™ earlicr application or patent but published on or after the inter o g of particular rel : the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
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Box No. 11 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:

1. D Claims Nos.:

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

2. D Claims Nos.:

because they relate 1o parts of the intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificatly:

3. FZ( Claims Nos.: 10-21, 31-42
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 11l Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Injernational Searching Authority found multiple inventions in this intemnationat application, as follows:

sea Extra Sheets.

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

2. I:l As gl searchable claims ¢ould be searched without effort justifying additional fees, this Authority 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 international search report covers
only these claims for which fees were paid, specifically claims Nos.:

4. m No required addiiional search fees were timely paid by the applicant. Consequently, this internaticnal search report is
restricted to the invenlion first mentioned in the claims; il is covered by claims Nes.:

1-9, 43-53, 65, 67, 69, 71, 73, 74, and 77 to the extent that they read on marker SEQ I3 NC:1 (EPB41)

Remark on Protest I:] 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 specified in the invitation.

I:I Mo protest accompanied the payment of additional search fees.
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This application contains the following inventions or groups of inventions which are not so linked as 1o forn a single general inventive
concapt under PCT Rule 13.1. In order for alf inventions to be examined, the apprapriate additlonal examination feas need to be paid.

Group I+: ¢laimsg 1-9, 22-30, and 43-78 are drawn to LPA-associated disease markers, methods, complaxes, and kits comprising the
same,

The first invention of Greup |+ is restricted to an LPA-asscclated disease markar; methods, complexes, and kits comprising the same;
wherain the marker Is selected to be SEQ ID NO:1 (EPB41). it Is beligvad that claims 1-9, 43-53, 65, 67, 69, 71, 73, 74, and 77 read on
this first named Inventlon and thus these claims will be searched without fee to the extent that they read on SEQ ID NO:1.

Applicant is invited to elect additional LPA-associated diseass protein markars with spacified SEQ 1D NO and/or LPA-associated disease
RNA markers with specified SEQ |D NO for each method, complex, and kit to be searched in a specific combination by paying additional
fee for each set of election. An exemplary election would be an LPA-assoclated disease marker; methods, complexes, and kits
comprising the seme; wherein tha marker is selected to be SEQ 1D NO:2 {Activin A). Additional LPA-associated disease markers will be
searched upon the payment of additicnal fees. Appllcants must specify the claims that read on any additional alected inventions,
Applicants must further indicate, if applicable, the claima which read on the first named invention if diffarent than what was indicated
above for this group. Failure to clearly identify how any paid additlonal invention fees are to be applied to the *+" group(s) will rasult in
only the first claimed invantion to be searched/examinad,

The inventions listed in Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1, bacause under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups + formulas do not share a significant structural elemaent, requiring the selaction of altermatives for tha LPA-associatad
disease markers “an LPA-assotiated disease marker protein of SEQ 1D NQ: 1-202” and “an LPA-associated disease marker RNA of
SEQ ID NO:203-499",

The Groups I+ shara the tachnical features of a method of determining an expression lavel of an LPA-associaled disaase marker In g
subject that has or is at risk for developing an LPA-associated disease, said methed comprising: {I) obteining a biclogical sample from
said subject; and (ll) detarmining an expression level of an LPA-assodialed disease marker in said biological sample; & method of
datarmmlng whether a subject has or is at risk of d ping an LPA iatad di , sald method comprising: {i) detecting an
axpression leve! of one or more LPA-assodiated disease markar in a subject; (i) determlnin| whether said exprassion lavel i is mcreased
ar decreased relative to a standard control, wherein an elevated expression level of an LPA-associated di marker or a d
axpression level of an LPA-associated disease marker relative to said standard control indicates that said subject has or is at risk of
developing an LPA-associated disaase; and (Ill) based at least In part on said expression level in step {Ii}, determining whether said
subject has or is at risk for developing an LPA-associated diseass; a method of determining an LPA-assoclated disease activity in a
patlent, said method comprising: (i) determining a first expression lavel of a marker in sald patient 2t a first time paint; (i} determining a
second expression level of a marker In sald patlent at a second time point; {iiij comparing said second expression level of a marker to
sald first expression level of a marker, thereby determining sald LPA associated disease activity In said patient; a method of traating an
LPA-associated disease in a subject In need thareof, sald method comprising administering o said subject an effactive amount of an
modulator of an LPA-associated disease marker, theraby Ireating an LPA-associated disease in said subject; a method of treating an
LPA-associated disease in & subject In need thereof, said method comprising: (i) determining whether a subject expresses an slavated
level or a decreased level of an L.PA-associated disease marker relative to a standard control; and (i) when an elevated expression laval
or a dacreased expression level of said LPA-associated disease markers found relative to sald standard control, administering to sald
sublect an LPA-associated disease treatment, an antagonist or an agonist of an LPA-associated disease marker, thereby treating said
sublect; a method of determining whether an LPA-assoclated disease palient is at risk for prograssion of the LPA-associated disease,
tha method comprising: (i) detecting an expression level of ona or more |.PA-associated disease marker set forth in an LPA-associated
dissase patient; {ii) determining whether said expression level is modulated relative to a stendard control, wherain a8 modulated
exprassion level of an LPA-associated disease market relative 1o said standard condrof indicates that said LPA-associated disease
patient Is at tisk for progression of said LPA-associated disease; and {ili) based at least in part on said exprassion level in step (i),
datermining whether said LPA-associated disease patient is at risk for progression of said LPA-associated disease; a complex In vitro
comprising a marker binding agent bound to a LPA-associated disease marker or fragment theraof, wherein sald LPA-associated
disease marker is extracted from a human subject having or at risk of developing an LPA-associated disease; a kit comprising: (a) a
marker binding agent capable of binding to a substanca within & biological sample from a human subject having or at rigk of developing
an LPA-associated disease; wherein said substance is an LPA-associated disease marker or fragmant thereof; (b) a detecting reagent
or a detecting apparatus capable of indicating binding of said marker binding agent to said substance; a kit comprising: (2) a marker
binding agent ¢apable of binding to a substance within a biological sample from a human subject having or at risk of developing an
LPA, iated di ; wharain sald substance is an LPA-associated disease marker or fragmant thereof; {b) e detecting reagant or a
detecting apparatus capable of indicating binding of said marker binding agent to said substanca. Howaver, these shared technical
featuras do nct represent a contrbulion over the prior art.
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Specifically, US 2013/0302831 A1 to Sabbadinl teaches a method of determining an expression level of an LPA-associated disease
marker protein in a subject that has or is at risk for developing an LPA-associaled disease (Methods and kits for detecting and
diagnesing neurctrauma (e.g., traumatic brain Injury, stroke, or spinal cord injury) are provided. These metheds rely on the determination
of tysophosphatidic acid {LPA} ard/or LPA metabolite levels in patient samiples following suspacted injury, Abstract; individuals that can
be identified as being at risk, Para. [128)), said method comgrising: (i} obtaining a biclogical sample from said subject (lipids may ba
extracted from a test sample of bodily Auid or tissue._..LPA in patient samples, Para. [0058]); and {ii} determining an expression level of
an LPA-associated disease marker protein in said biological sampla (determining LPA andior LPA metabolite levels in a biological
sample from a subject, Para. [0126]; LPA is linked to pulmonary and renal Inflammation and fibrosis. LPA is datectabla in human
bronchioalveolar lavage (BAL) fluids at basefine and its expression increases during allarglc inflammation, Para. [0186]); a method of
detarmining whether a subject has or is at risk of developing an LPA-associated disease {including those that incorporate procaduras
designed to target individuals that can be identified as being at risk {(pharmacogenetics}, Para. [0128]; Mathods and kits for detecting and
diagnosing neurgtrauma (e.g., traumatic brain injury, stroke, or spinal cord injuty) are provided. Thesa mathods rely on the determination
of lysophosphatidic acid {LPA) and/or LPA metaboiite lavels in patient samples following suspected injury, Abstract; individuals that can
be identified as being at risk, Para. [(128}). said method comprising; {i} detecting an expression lavel of one or more LPA-associated
disease marker RNAs n a subject (Methods and kits for detecting and diagnosing newrctrauma (e.g., traumatic brain injury, stroke, or
spinal cord Inury) are previded. Thase methods raly on the detarmination of lysophosphatidic acid {LPA) and/or LPA metabolite lavels in
patient samptes following suspected Injury, Abstract; individuals that can be identified as being at risk, Para. [0128]); (ii) determining
whather said expression level is increased or decreased relative to a standard control (determining LPA and/or LPA metabcelite levels in
a biolegical sample from a subject, Para. [0136]; LPA is linked to pulmonary and renal inflammation and fibrosis. LPA is deteciable in
human bronchiozlveolar lavage (BAL) fluids at baseline and its exprassion increases during allergic inflammation, Para. [0186); LPA
metabolite levels in a biclogical sample from the subject, wherein elevated LPA levels and/or LPA metabolite levels In the sampls
(compared to typical values for uninjured controls) are Indlcative, Para. [0134]), wheraln an elevated expression level of an
LPA-assoclated disease marker RNA or a decreased expression Javel of an LPA-associated diseasa marker RNA relafive to said
standard control indicates that said subject has or is at risk of devaloping an LPA-assoclated disease (These methods rely on the
determination of lysophosphatidic acid {LPA) andfor LPA metabolite Ievels in patient samples following suspected injury, Abstract;
individualz that can be identlfied as being at risk, Para. [0128]; wherein elevated LPA levals and/or LPA metabolite levels in the sample
{compared to typical values for uninjured controls) are Indicative of neurctrauma, Para, [(134]; LPA2 mRNA was upregulated, Para.
[0035]); and {iil) based at laast In part on sald expression level In step (i}, determinlng whather said subject has or is at risk for
developing an | PA-associatad diseasa (These methods rely on the determination of lysophosphatidic acid (LPA) and/or LPA metabaolite
levels in patiant samples following suspectad injury, Abstract; individuals that can be identified as being at risk, Para. [0128]; wherain
elovatad LPA levels and/or LPA metabolite levels in the sample (compared to typical values for uninjured controls) are Indicative of
neyratrauma, Para. [0134]; LPA2 mRNA was upragulated, Para. [0035]); 8 methad of determining an LPA-assoclated disease activity in
a patient (Methods and kits for detecting and diagnasing neurotrauma (e.g., kraumatic brain injury, stroke, or spinal cord injury) are
provided. These methods rely on tha determination of lysophosphatidic acid (LPA) and/er LPA metabolite levels in patient samples
fotlowing suspected injury, Abstract; individuals that can be identified as being at risk, Para. [0128}}, said method comprising: {1}
determining a first expression level of an RNA In said patient at a first tima peint; (i) determining a second expression level of an RNA in
said patient at a second time polnt {elevated LPA levels and/or LPA metabolite levels in the sample {compared to typical values for
uninjurad controls) era indicative of neurotrauma, Para. [0134); LPA2 mRNA was upragulated, Para. [0035); levels of physiclogically
relevant acyl LPA isoforms in CSF samples from neurgtrauma patlents at days 1-5 aftar injury, as well as control subjects. All five of
these physiologically relevant isoforms (16:0, 18:0, 18:1, 18:2, 20:4} can be detected in the GSF of injured patients at each time peint,
Para, [0418)); (ili) comparing said secord expression level of an RNA to sald firat expression level of an RNA , thereby detarmining said
LPA assoclated disease activity in sald patlent (determining LPA and/ar LPA metabolite levels in a biological sample from a subject,
Para. [0136); LPA is linked to pulmenary and renal inflammation and fibrosis. LPA is deteciable in human bronchloalveolar lavage (BAL)
flulds at baseline and its expresslon increases during allergic Inflammation, Para. [0186]; LPA metabolite lavels in a biclogical sample
ftom the subject, wherein slevated LPA levels and/or LPA metabolite levels in the sample (compared to typical values for uninjuered
controls) ara indicative, Para. [0134]), A method of treating an LPA-associated disease in a subject in naed thereof {(Anli-LPA antibodies
have been shown to be effective in treating neurotrauma, e.g., spinal cord injury or traumatic brain injury, and in reducing damage that
rasults from such trauma. The Kits and methods hergin are tharafore believed to be useful, Para. [0057]; agent such as an antibody,
sufficient to effect treatment when administered to a subject in need of such treatrmant, Para. [0127]), satd method comprising
administering to said subject an affective amount of an modulator of an LPA-associated disease marker protein (Treatment may be, e.g..
by administration of an anti-LPA antibody or LPA-binding antibody fragment. Anti-LPA antibodies have been shown to ba effactive in
trealing neurctrauma, e.g., spinal cord injury or traumatic brain injury, Para. [0057]; therapies that modulate, and, In paricular, reduce
LPA levels in vivo will be effactive in the treatment, Para. [0180]), thareby treating an LPA-associated disease in said subject {agent
such as an antibody, sufficient to effect treatment when administered to a subject in need of such treatmant, Para. [0127]); a method of
treating an LPA-assotlated disease in a subject in need thereof {Anti-LPA antibodies have been shown to be effective in traating
naurcirauma, 8.4., spinal cord Injury or traumatic brain injury, and in reducing damage that resuits from such trauma. The kits and
mathods herein are therefora belleved to be useful, Para. {0057]; agent such as an antibady, sufficient to effect treatment when
administered to a subject in nead of such treatment, Para. [0127]), said method comprising: (i} determining whether a subject axprasses
an elavated lovel or a decreased lavel of an LPA-associated disease marker protein relative 10 a standard control (elevated LPA levels
and/or LPA metabolite lovels in the sample (compared to typlcal valuas for uninjurad contrels) are indicative of neurctrauma, Para.
[0134]; LPA2 mRNA was upregulated, Para. [0035]; levels of physiologically relavant acyl LPA isoforms in CSF samples from
neurctrauma patients at days 1-5 after injury, as well as control subjects. All five of these physiologically relevant isoforms (16:0, 18:0,
18:1, 18:2, 20:4) can be detacted in the CSF of Injured patients at each time point, Para. {04 18]); and {li) when an elevated expression
level or a dacreased exprassion leve! of sald LPA-assoclated disease markers found relative to said standard control, adrinistering 1o
sald subject an LPA-associated disease treatment, an antagonist or an agonist of an LPA-assoclated diseasa marker protein, thereby
treating said subjact (determining LPA and/or LPA metabolite levels in a biological sample from a subject, Para. [D136]; LPA s linked to
puimonary and renal Inflammation and fibresis, LPA is detaciable In human bronchioalveolar lavage (BAL) fluids at baseline and its
expression Increases during allerglc inflammation, Para. [0186]; LPA metabolite levels in a biological sample from the subject, wherein
elevated LPA levels and/or LPA metabofita lavels in the sample (compared to typical values for uninjured controls) are indicative, Para.
[0134}; Treatment may be, 8.g., by administration of an anti-LPA antibady or LPA-binding antibedy fragment. Antl-LPA antibodles have
been shown fo be affective in treating neurctrauma, e.g., spinal cord injury or traumatic brain injury, Para, [0057); therapies that
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modulate, ang, in particular, reduce LPA levels in vivo will ba effactive in the treatment, Para. [0180]); a method of determining whether
an LRPA-associated disease patient is at risk for progression of the LPA-assotiated diseass (Methads and kits for detecting and
diagnosing nevroirauma (&.4., fraumatic brain injury, stroke, or spinal cord injury) are provided. These methods rely on the delermination
of lysophosphatidic acid {LPA} and/or LFA matabaolite lavels in patient samples following suspacted Injury, Abstract; individuals that can
be identified as being at risk, Para. {0128]; the monitoring of progression of such diseases, and in the monltoring and evaluation of
treatment efficacy, Para. [0003]), the method comprising: (i) detecting an expression lavel of ona or more LPA-associated disease
markear protains set forth in an LPA-assoclated diseass patient point (elevatad LPA lavals and/or LPA metabolite levels in the sample
(compared to typical vatues for uninjured controls) are indicative of neurotrauma, Para. [(134]; LPA2 mRNA was upragulated, Para.
[0035]; levels of physiologically relevant acyl LPA isoforms in CSF samples from neurotrauma patlents at days 1-5 after injury, as well as
control subjects. All five of thase physiologically relavant isoforms (1620, 18:0, 18:1, 18:2, 20:4) can be detected in the CSF of injured
patients at each time point, Para. [0418)); (il) determining whether said expression level is modulated relative to a standard control
{determining LPA and/or LPA metabolite lavels in a biological sample from a subject, Para. [0136]; LPA is linked to pulmonary and renal
inflammation and fbrosis. LPA |5 detectable in human bronchivalveolar lavage {BAL) fluids at baseline and its expresslon increases
during allergic inflammation, Para. [0186); LPA metabolite levels in a biclogical sample from the subject, wherein elevated LPA levels
andfor LPA metabolite lavels in the sample {compared to typical values for uninjured controls) are indicative, Para. [0134]), wherein a
modulated exprassion leva! of an LPA-assoclated disease marker protein relativa to said standard control indicates that said
LPA-associated dlsease patlent is at risk for progression of said LPA-asscdiated disease (elevated LPA lavels and/or LPA metabuolite
levels in tha sample {compared to typical values for uninjured controls) are indicative of neurctrauma, Para. [0134]; LPAZ mRNA was
upregulated, Para. [0035}; levals of physiologically relevant acyl LPA isoforms In CSF samgples from neurotrauma patients at days 1-5
after injury, as well as control subjects, All flve of these physiclagically relevant isoforms (18:0, 18:0, 18:1, 18:2, 2(:4) can be detected in
the CSF of injured patlents at each time point, Para. [0418]); and (jii) based at least In part en sald axpression level In step {Ii},
determining whether said LPA-associated dissass patient is at risk for progression of said LPA-associated dissase (Methods and kits for
detecting and diagnesing neurotrauma (e.g., traumatic brain injury, streke, or spinal cord injury) are provided. These methods rely on the
determination of lysophosphatidic acid (LPA) and/or LPA metabolite levels In patient samples following suspected Injury, Abstract;
individuals that can ba identified as being at risk, Para. [0128]; the monitoring of progression of such diseasas, and in the monitoring and
evaluation of treatment efficacy, Para, [0003]); a complex in vitro comprising a marker protein binding agent bound 10 a LPA-associated
disease marker prateln or fragment theraof {The LPA analog can then ba further complexad, Para, [0300]; LPA Isoforms and other
bioactive lipids, and In vitro blclogica! effects of LT3000, Para. [0345); Lpathomab/LT3000 has high affinity for the signaling lipld LPA,
Para. [0344]), wherain said LPA-associated diseasa marker protein is extracted from a human subject having or at risk of developing an
LPA-agsociated diseasa (Mathods for separating and semi-guantitatively measuring phospholipids such as LPA using technigues such
as thin-ayer chromatography TLC} followed by gas chromategraphy (GC) and/or mass spectrometry (MS) are known. For exampla,
lipids may ba extracted from a test sample of bodily fluld or tissue, Para. [0055]; Methods and kits for detecting and diagnosing
neurctrauma (e.g., reurnatic brain injury, stroke, or spinal cord injury) are provided. These methods rely on the determination of
Iysophosphatidie acld (LPA) and/or LPA metabolite lavels in pationt samples following suspected injury, Abstragt; individuals that can be
identified as baing at risk, Para. [0128); the monitoring of progressien of such diseases, and In the monitoring and evaluation of
treatment efficacy, Para. [0003)); a kit comprising: (a) a marker protain binding agent capabla of binding to a substance within a
biclogical sample from a human subject having or at risk of developing an LPA-associated disease (lateral flow diagnostic methods and
Kits are used to quickly detect and quaniitate LPA and/or LPA metabglite( s} in blocd, urine or other patient samples, Para. [0055];
Methods and kits for detecting and diagnosing neurotrauma (e.g., fraumatic braln Injury, stroke, or spinal cord Injury) are provided,
These methods rely on the determination of lysephosphatidic acid (LPA) andfor LPA metabolite levels in patient samples following
suspacted injury, Abstract; individuals that can be identifiad as belng at risk, Para. [0128]; kits include agents that bind and its variants,
particularly to menoclonal antibodies, antigen-binding antibody fragments, and antibody detivatives specifically reactive to LPA or an
LPA metabolite, Para. [0003]); wherein said substance is an LPA-associated disease marker protein or fragment thereof (kits include
agents that bind and its variants, particularly o monoclonal antibedies, antigen-binding antibody fragments, and antibody derivatives
specifically reactive to LPA or an LPA metabolite, Para, [0003]); (b) a detecting reagent or a detecting apparatus capable of indicating
binding of said marker protein binding agent to said substance (For diagnostic applications, the antibody may ba labeled with a
detectable moisty, Para. [0226]; The amount of LPA in the test sample is inversely proportional to the amount of standard that bacomes
beund to the antibodies. To facilitate determining the amount of standard that becomes bound, tha antibedies generally are insoluble
befcre or afler the competition, so that the standard and analyle that are bound 1o the antlbedies may conveniently be separated, Para,
[0237]); a kit comprising: (2} a marker RNA binding agent capable of binding to a substance within a biological sample from a human
subject having or at risk of developing an LPA-associated disease; wherein said substance Is an LPA-associated disease marker RNA
or fragmant thereof (lateral Row diagnostic methods and Kita are used to quickly detect and quantitate LPA and/or LPA metabolite( s) In
blood, urine or other patient samples, Para. [0055]; Methods and kits for detecting and diagnosing neurotrauma (e.g., traumatic brain
injury, stroke, or spinal cord injury) are provided. These methods rely on the determination of lysophosphatidic acld (LPA) andior LPA
matabolite levels in patient samples following suspected injury, Abstract; individuals that can be identified as baing at risk, Para. [0128];
kits include agents that bind and its variants, particularly to monoclonal antibedles, antigen-binding antbody fragments, and antibody
derivatives spacifically reactive to LPA or an LPA metabelite, Para, [0003)) (b) a dstecting reagent or a detaecting apparatus capable of
Indicating binding of said marker RNA binding agant to said substance {For dlagnastic applications, the antibody may be labeled with a
detectable moiety, Para, [0226); The amount of LPA in the fest sample is inversely proportional to the amount of standard that becomes
bound {o the antibedies. Te facilitaty determining the amount of standard that becomes bound, the antibedies generally are insoluble
befera or after the compatition, so that the standard and analyte that are bound to the antlbedies may convenlantly be separated, Para.

(0237]).

Thainventions listed In Groups I+ therefore lack unity under Rule 13 bacause they do not shara a same or comasponding special
tachnical features.
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