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INTERNATIONAL SEARCH REPORT Internationat application No.
PCTIUS14/41843

A. CLASSIFICATION OF SUBJECT MATTER

IPC(8) - €120 1/68, AB1P 35/00 (2014.01}

CPC - C12C2600/158, 1/6886, AG1K31/69, 38/06 .
According to Internationa! Patent Classification (EPC) or to both national classification and IPC

B.  FIELDS SEARCHED

Minirnurﬁ documentation searched (classification system followed by classification symbols)

IPG(B):. C12Q 1/68; AG1P 36/00; AG1K 38/00, 31/69, 31/535; USPC: 544/229.5, 228.8, 183
CPC: G120 2600/158, 2600/106, 1/6885; AG1K31/69, 38/06; COTD 495/18, 408122, 498/04, 256/06, 26510, 413/14

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

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

MicroPatent {US-G, US-A, EP-A, EP-B, WO, JP-bib, DE-C,B, DE-A, DE-T, DE-U, GB-A, FR-A); Google: Google Scholar; PubMed; Dialog
ProQuest; treating, cancar, ‘proteasoma inhibitor,’ '"MLN2238,' ‘MLN$708,' 'positron emission tomography,' ‘PET,” ‘magnetic rasonance
spectroscopy,’ ‘MRS,' 'standand upiake valus,' glucoss, choline, lactate .

C. DOCUMET\-TTS CONSIDERED TO BE RELEVANT

Calegory? Citation of document, with indication, where appropriate, of the relévant passages Relevant to claim No.
x WO 20134071142 A1 iMlLLENNIUM PHARMACEUTICALS INC) May 16, 2013; abstract; 1-3, 6-14, 18, 21-23,
-—- paragraphs {0012], [0013], [0014], [0015], (0018}, [0031], [00:38], [0043], (0045], [00E0], [0091], | 24/1-24/3, 24/5-24114,
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Box No. 11 Observations wliere certain claims were found uasearchable (Conlinu.utiun 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 to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the intemnational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because 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 of item 3 of first sheet)

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

- Please See Supplemental Page-***-

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

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

3. I_—_l As only some of the required additional search fees were timely paid by the applicant, this international seaﬁ:h TEPOIt COVELS
only those claims for which fees were paid, specifically claims Nos.: '

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

Groups I+: Claims 1-71, 100-104, 113-130, a compound of Formula {1}, wherein Z1 and 22 are each hydroxyl

Remark on Protest D The additionat search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee. i
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.
D No protest accompanied the payment of addiliqna] search feas.

. Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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== antinuation of Box No. Ill: Observations Whera Unity Of Invantion |s Lacking:

This application 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 1o be examined, the appropriate additional examination fees must be paid.

- Groups |+ Claime 1-71, 100-104 and 113-130 aro directed toward a method of treating a patient having cancer, comprising
administering a therapeutically sffactive amount of amount of the compound of formula (1): or a pharmaceutically acceptable saltora
pharmaceutical composition or a boronic acid anhydride theraof, wherain: 21 and Z2 are each indspendently hydraxy, alkoxy, aryloxy, of
aratkoxy; or 21 and 22 together form a moiety derived from a boronic acid complexing agent; to the patient.

The method of trealing a patient having cancer, comprising administering a therapeutically effective amount of amount of the compaound
of formula (1): or a pharmacautically acceptable salt or pharmaceutical composition or 2 boronic acid anhydride thareof, whaereln: Z1
and Z2 are each independently hydroxy, alkoxy, aryloxy, or aralkoxy; or Z1 and Z2 fogether form a malety derived lrom a boronic acid
complexing agant; to the patient will be searched to the extent that Z1 and Z2 are each hydroxyl. It is befleved that Claims 1 (in-part), 2
(in-part), 3 {In-part}, 4 {in-part), 5 (in-part}, & (in-par), 7 (in-par), & {in-part), 9 (in-part), 10 (in-part), 11 (in-part), 12 {inpart), 13 (in-part),
14 (in-part), 15 (in-part), 16 (in-part}, 17 {in-part), 18 (in-part}, 19 (in-part), 20 {in-part}, 21 {in-part}, 22 {in-part), 23 (in-part), 24 (in-part),
25 (in-past), 26 (In-part), 27 (in-part}, 100 (in-part), 101 (in-part), 102 (in-part), 104 {in-part), 113 (in-part), 114 {in-part), 115 {in-part), 116
(in-part), 117 (in-part), 118 (in-part}, 119 (in-part), 120 (in-part), 121 (in-part), 122 {in-part), 123 (in-par), 124 (in-part), 125 (in-part), 126
(in-part), 127 (in-part), 128 (in-part), 129 (in-part) and 130 {in-part) encompass this first named invention and thus thesa claims will be
saarched without fee to the extent that they encompass a compound of Farmula (1), wherain Z1 and Z2 are sach hydroxyl. Applicants
must speciy the claims that encompass any additionally elected specific compound structura(s). Additional spacific compound structure
{s) will ba searched upon the payment of additional fees. Applicants must further indicate, if applicabla, the claims which ancompass the |®
first named invention, if differant than what was Indicated above for this group. Failure to clearly idantify how any paid addltional
invention fees are to be applied 1o the "+" group(s) will rasult in only tha first claimed invention to be searched/examined. An Exemplary
Election would be; a compound according to Formula (1), whereain Z1 and Z2 ere aach ethaxy.

Group II: Claims 72-80 are direcied toward a mathod for treating a patient having a solld tumor comptising wild type KRAS status
administering to the patient a therapeutically effactiva amount of therapeutically effective amount of ameunt of a proteasome inhibitor or
a pharmaceutical composition theracf, :

Group lil; Glaims 81-88 are directed toward a methad for treating & patient having a solid tumor comprising wild type EGFR status,
comprising the step of a) administering o the patient a therapeutically affective amount of therapeutically effactive amount of amount of
a protaasome [nhibitor. .

Group V- Claims 89-98 are directed toward 8 method of identifying a non-hematological cancer patient who is non-responsive to
treatment with & proteasame inhibitor. ' .

Group V: Claims 105-112 are directed towerd a method of identifying & non-hematological cancer patient wha is responsive to treatment
with a proteasoma inhibitar,

The inventions listed as Groups I+V do not relate to a single general inventive concapt under PCT Rula 13.1 because, under PCT Ruia
13.2, they lack the same or corresponding special technical features for the following reasons: the special technical features of Groups |
+ inglude a compound of formula {13, which is not present in any other group, the special technical features of Group Il including a solid
tumor comprising wild type KRAS slatus, which is not prasent in any of Groups |+ or IN-V, the special tachnical features of Group 11
including a solid tumar comprising wild type EGFR status, which is not presant in any other Group, the special technical features of
Group IV Including a method of identifying a non-hematological cancer patient who is non-responsive to treatment with a proteasome
inhibitor, which is nat present in any of Groups I+, (I, [ll or V, the special technical featuras of Group V including a method of identifying a
non-hematological cancar pafient who is responsive 1o treatment with a proteasome inhibitor.

" Continued Within the Next Supplemental Box-""*-
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~=.Continued from Previous Supplemental Box-""-

Groups 1+-V share the technical features including administering to a cancer patlent a therapautically effective amount of a proteascms
inhibitor or @ pharmaceutical composition thereof; measuring the activity of the cancer using a biomedical imaging technique. Groups |+,
11, Il and V shara the tachnical features including wharain the activity of a cancer is decreased by proteasome inhibitor treatment.
Groups I+l share the technical features including & method of for treating a patient having a sofid fumor; and continuing treatment with
& proteasome inhibitor If the activity of the solid tumor dacreases during treatmant. Groups + and IV share tha technical features
including wherein the activity of the cancer Is not changed by proteasoma Inhibitor treatment. Groups |l and 1l share the technical
features including determining a wild type marker status, and whergin a solid tumor is & lung tumor or colan tumor. Groups IV and V
share the technical faatures Including identifying a.cancer patient. Groups I+ share the technical features including a method of treating
a patlent having cancer, wherain the cancer cornprises a solid tumor, comprising the steps of: a) measuring a quantity of the cancer by a
biomadical imaging technique; b) administering a therapeutically aftectiva amount of the compound of formula (1): or a pharmaceutically
acceptable salt or a pharmaceutical composition or a borenic acid anhydride therecf, whereln; Z1 and Z2 ara aach independently
hydroxy, alkexy, aryloxy, or aratkoxy; or 21 and Z2 together form a moiety darlvad from a borenic acid complexing agent; to the patignt;
c) repeating the biomedical imaging measurement of the quantity; and d) proceading with a treatment option selected from the group
consisting of: i) continuing to treat the cancer with the same dose of the compaound if the quantity in c) is lower than in a); ii) treating the

. cancer with a higher dose of the compound If the quantity in ¢) is not lower than in a); and iii) continuing to treat the cancer with the sama
dose of the compound and a therapeutically effsctive amount of a sacond compaund f the quantity In c) is not lower thanin a); and a !
method of treating 2 patient having cancer, comprising the steps of: a) measuring & quantity of a feature of the cancer by a biomedical
imaglng technique, wherein the cancer comprisas a solid tumer, wherein the faature is selectad from the group consisting of tumor
surface roughness, metabolic activity and metabolic capacity; and b) administering a therapeutically effective amount of a compound of
formula |- or a pharmateutically acceptable salt or a pharmacautical compoesition or a boronic acid anhydride thereof, wherein: Z1 and
Z2 are each indapendently hydroxy, alkoxy, aryloxy, or aralkoxy; or Z1 and 22 together form a maiety derved fram a beronlc acid
complexing agent; to the patlent if the quantity Is low. . .

However, these shared technical features are previously disclosed by WO 2013/071142 A1 to Berger, et al. {hersinafter ‘Berger').,
Barger disclosas administaring to a cancer patient {paragrapha [0012], [0031]) a therapeutically effective amount (s therapeutically
effective amount; paragraph [0031]) of a proteasome inhibitor or a phammaceutical composition thereof (a proteasome inhibitor;
paragraph [0031]); measuring the activity of the cancer (measuring the activity of a marker associated with the cancer; paragraph [0012])
using a biomadical imaging techniqua (using & noninvasive imaging method; paragraphs [0091], [0102], [00117]); wherein the activity of
a cancer is decreased by proteasoms inhibitor treatment (paragraph [0014]); a method for treating a patient having a solid tumor (a
method of for treating a patient having a salid lumer; paragraphs [0027], (0031]}; and continuing treatmant with 3 proteasome Inhibitor if
tha activity of the solid tumor decreases during treatiment (conltinuing treatment with a proteasome Inhibitor if the activity of the solid
tumor dec during t; paragrapha [0014], [0031]); whersin the activity of the cancer is not changed by proteasome inhibitor
treatment (wherein the patient is norreaponsive 1o treatment with a proteasoma inhibitor (paragraph [0092]); wild type marker status
(wild type KRAS (wild type marker status); paragraph [0026]), and wherein a solid tumor is a lung tumor or colon tumor {wherein a solid
turmor Is a lung tumor or colon tumor; paragraph {0017]); Identifying a cancer patient (identifying & cancer patient; paragraph [0036]); a
method of treating a patient having cancer (paragraph [0031)), wherein the cancar comprises a solid fumor {paragraph [0031]), -
comprising the steps of: a) measuring a quantity of the cancar (measuring the activity of a marker assoclated with the cancer {(a)
measuring a quantity of the cancer); paragraph [0012]) by a blomedical imaging technique {using a nonlnvasive imaging mathod;
paragraphs (0091], [0102], [00117]); b} administering a therapeutically sffactiva amount of (administering a therapeutically effactive
amount; paragraph [0031]) the compound of forrmula (1): or a pharmaceutically acceptable salt or a pharmaceutical composition or a
boronic acid anhydride thereof, wherain; Z1 and 22 are each independently hydroxy, alkoxy, aryioxy, or aralkoxy; or Z1 and Z2 together
form a moiety derived from a boronic acid complexing agent {the compound of forrmula (1): or & pharmaceutically accaptable satt or a
pharmaceutical composltion or a boronic acid anhydride thereof, whersin: Zt and Z2 are each Indapendantly hydroxy, alkoxy, aryloxy, or
aralkoxy; of 21 and 22 together form a moiety derived from a boronic acid complexing agent; paragraphs [0043], [0045]); to the patient
{paragraph [0031]); ¢) repeating the biomedical Imaging measuremant of the quantity (assessing if there is a response to a treatment ifa
turnar growth rate is inhibited as a result of contact with a therapeutic agent, including determining activity or size of a tumor using an
imaging methed (c) rapeating the blomedical imaging measurement of tha quantity; paragraphs [0091], {0092], [0402], [00117]); and 4}
proceading with a treatment option (paragraphs [0013}, {0016], [00443]) selected from the group conslsting of: i} continuing o traat the
cancar with the same dosa of the compound (providing one or more doses of a compeund; paragraphs [0013], [0015], (0016]) if the
quantity in c) is Iower than in a) (if the patient is predicted to have a favorabls response to treatmant {if the quantity in c} is lower than in
a)); paragraphs [0013), (0015], [0018]); il) reating the cancer with a higher dosa of the compound (treating the cancer with a higher dose
of the compound; paragraphs [0013}, {0016], [00143]) if the quantity in o} is not lowar than in a) (if the patient is pradicted to ba
non-responsive to treatment (if the quantity in ¢} Is not lower than in a}); paragraphs [0013], [00016], {00143]); and ifi} continuing to treat
the cancer with the same dose of the compound and a therapeutically effective amount of a second compound (treating the cancer with
the compound and a second compound (i} continuing to treat the cancer with the sama dose of the compeund and a therapeutically
effective amount of a sacand compound; paragraghs [0013], [0016], [00143]) if the quantity in c} is not lower than in a} (if the patient is
pradicted to be non-respansive to treatment {if the quantity in c} is not lower than in a}); paragraphs [0013], [D016], [00143]); and a
method of treating a patient having cancar {a mathed of treating a patient having cancer; paragraph [0031]), comprising the steps of. a)
measuring a quantity of a featura of the cancer measuring the activity of a marker agscciated with the cancer (a) measuring a quantity of
the cancer); paragraph [0012]) by a blomedical imaging technique {using a noninvasive imaging method; paragraphs [0091), [0102],
[001471), wherein tha cancer comprises a solid tumor (paragraph [0031]), wherein the feature is selacted from the group consisting of
tumor surface roughness, metabollc activity (wharein the featura is metabofic activity, paragraph [0091]) dnd matabolic capacity; and b}
administering a therapeutically effective amount of (administering a therapautically effactiva amount; paragraph [0031]) the compound of
formula (1): or a pharmaceutically acceptable salt or a pharmaceutical composition or a boronic acid anhydride thereof, wherein: Z1 and
Z2 are each independently hydroxy, alkoxy, aryloxy, or aralkoxy; or 21 and Z2 together form a molety derived from a boronic acid
complexing agent (the compound of formula (1): or 2 pharmaceutically accaptabla saltor a phammaceutical composition or a boronic acid

- anhydride therecf, wherein: Z1 and Z2 are each independently hydroxy, alkoxy, aryloxy, or aralkoxy; or Z1 and Z2 together form a
moisty darived from a boronic acid complexing agent; paragraphs [6043), [0045]); ta the patient {paragraph [0021]} if the quantity is low
(If the patient is pradicted to be responsive to treatment whan the expression of a marker indicative of energy capacity (e.g. a glucose
transporter} is low (if the quantity is low); paragraph [0039]).

Since none of the spadial technical features of the Groups I+-V Inventions is found in mere than one of the inventions, and singe all of
the shared technical featuras are previcusly disclosed by the Berger refarance, unity of invention is facking.

.
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