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(45) JP 2022-521723 A 2022.4.12

O00ooaoao
IM Vu Vo
Bifk
1D
1386 AVTLDESGCGGLQTPGGV L ALTQPSSVSANPGCESVE

SLVCKASGEFSFSSYDMGW
VRQAPCKGLEWVASIYSS
ASSTYYAPAVKGRATITR
DNGRSTYVRLQLNNLRAED
TGTYYCAKAAGRTYRGWA
TYTADSIDAWGHGTEV IV
S8 SE=2)

ITTCESGDSESWYGCYGWYQQ
KSPGSAPVTLIYESGKR
PSDIPSREFSGSTSGSTA
TLTITGVQADDEAVYYC
GSADSNSIGIFGAGTTL
TVL ESFES3)

AVTLDESGGGLQTPGGAL
SLVCKASGFDF SSYAMNW
VRQAPGKGLEWVAGIGST
GSSTGCYGPAVKGRAT ISR
DNGQSTLRLQLNNLRAED
TAIYYCAKSVGNGNSWSG
YIATSIDAWGHGTEVIVS
S (AhlEi-4)

ALTQPSSVSANLGGTVK
LTCSGGSSGYGWYQQKS
PGSAPVTVIYSNDKRPS
DIPSRFSGSLSGSTGTL
TITGVQADDEAVYFCGS
TDNSYVGIFGAGTTLTY
L (RS 5)

AVTLDESGCGGGLQTIPGGAL
SLVCRKGSGESISSYTMQW
VRQAPCKGLEWVAGIYSG
SRTYYGAAVQGRATI SRD
NGQSTVRLQLENNLRAEDT
GTYYCARSSYCTAWTGCD
VYAGGS I DAWGHGTEV LYV
SS (EMNEF6)

ALTQPSSVSATPGGTVE
ITCSGDSSDDGSYYYOW
YQQRSPGSAPVTVIYSN
DEKRPSSIPSRFSGSASG
STATLTITGVQADDEAV
YFCGSYDSSTGIFGAGT
TLTVL (EYVEEST)

AVTLDESGGGLQTPGGAL
SLVCRASGEFTEFSSYSMEW
VRRAPGKGLEWVAGIDSG
STTEFYGSAVEKGRATI SRD
NGQSTVRLQLNNLRAEDT
ATYYCAKDAYGYCGWS GO
SADSITDAWGHGTEVIVSS
(AP 8)

ALTQPSSVSANPGGTVE
FTCSGOGNNYYOGWYQQKS
PGSAPVIVIYYNDERPS
DIPSREFSGEKSGSTGTL
TITGVQADDEAVY FCGG
WDSSGGIFGAGTTLTVL
(BFIEE 9)

179

EVQLLESGGGLVQPGGSL
RLSCAASGEFSFSSYDMGW
VRQAPGKGLEWVASIYSS
ASSTYYADSVKGRETISR
DNSKNTLYLQMNSLRAED
TAVYYCAKAAGRTYRGWA
TY TADSIDAWGQGTL VTV
SS (WAFT10)

SYELTQPPSVSVSPGQT
ARITCSGDSSWYGYGWY
QQKPGRAPVLVIYESGK
RPSGIPERFSGSSSGTT
VTLTISGVQAEDEADYY
CGSADSNSIGIFGGGTH
LTVL (BAEES 1
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O00ooaoao
IM Vu Vo
Bifk
1D
180 EVQLLESGCGGGLVYVQPGGS L SYELTQPPSVSVSPGQT

RLSECAASGEDESSYAMNW
VRQAPCKGLEWVAGIGST
GOSTGYADSVKGRFEFTISR
DNSKNTLY LQGMNSLRAED
TAVYYCARKSVOGNGNSWSIG
YIATSIDAWGQGTLVTVS
S (B 2)

ARITCSGGESGYGWYQQ
KPCGQAPVLVIYSNDKRP
SCGIPERFSGSSSGTTVT
LTISGVQAEDEADYYCG
STONSYVGIFGGGTRKLT
VL (@5EH13)

181 EVOQLLESGOGLVQPGGSL SYELTQPPSVSVSPGQT
RLSCAASGFSISSYTMQW |ARITCSGDDGSYYYGWY
VRQAPGKGCLEWYVAGIYSG |QQKPGCQAPVLVIYSNDK
SRTYYADSVEGRETISRED | RPSGIPERFSGSSSGTT
NSKNTLYLQMNSLRAEDT | VTLTISGVQAEDEADYY
AVYYCAKSSYCTAWTOGCD | COSYDSSTGIFGCGGTRL
VYAGGS IDAWGQGTLVTV | TVL (BAES15)

S8 (A4

182 |EVQLLESGGGLVQPGGSL SYELTQPPSVSVSPGQT
RLSCAASGEITISSYSMEFW | ARITCSCUONNYYOWYQQ
VRQAPGKGLEWVAGIDSG | KPCGQAPVLVIYYNDKRP
STTFYADSVKGRFTISRD | SGIPERFSGSSSGTTVT
NSKNTLYLOQMNSLRAEDT | LTISOGV@AEDEADYYCG
AVYYCAKDAYOGYCOGWSGOC | GWBRSSGGIFOGGTRKLTY
SADS IDAWGQGTLVTVSS L (EFES1T)

(BE 1 6)

271 EVQLLESGGGLVQPGGSL SYELTQPPSVSVSPGQT
RLSCAASGEITESSYAMSW |ARITCSGCUSGSYOGWYQQ
VRQAPGKGCLEWVAGISSS | KPCQAPVLVIYOGTNRRP
GRYTGYADSVEGRET ISR SGIPERFSGSSSCGTTVT
DNSKENTLYLQMNSLRAED |LTISGVQAEDEADYYCG
TAVYYCAKSVOGNGNSWSG SANDSSTNAGIFGGGTKL
YITATSIDAWGQGTLVTVS | TVL @AES19)

S (FEFIFE L 8)
272 |EVQLLESGGOLVQPGGSL SYELTRQPPSVSVSPGQT

RLSCAASGFTFSSYAMNW
VRQAPGKGLEWVAGISSS
GRYTGYADSVKGRET ISR
DNSKNTLYLQMNSLRAED
TAVYYCAKSVGNGNSWSG
YIATSIDAWGQGTLVTVS
S (EHIFET20)

ARITCSGGSGEYGWYQQ
KPGQAPVITVIYGTNKRP
SGIPERFSEGSS3GTTVT
LTISGVQAEDEADYYCG
SADSSTNAGIFGGGTEKL
TVL @5ES21)
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goooaoano
iM Vu Vi
hLik
1D
CH-~ EVQLLESGGGLVQPGGSL SYELTQPPSVSVSPGQT
HAM RLSECAASGETEFESSYAMSW ARITCSGGEGSYGWYQQ
-5 VRQAPCKGLEWVAGISSS KPCGQAPVLVIYGTNKRP
THA GRYTGYADSVKGRFTISR SCGIPERFSGSSSGTTVT

Q

DNSKNTLY LQGMNSLRAED
TAVYYCARKSVOGNGNSWSIG
YVATSIDAWGQGTLVTVS
S (E%IFS103)

LTISGVQAEDEADYYCG
SAPDSSTNAGIFGGGTKL
TVL (EHFZF104)

CH— |EVQLLESGGGLVQPGGSL SYELTQPPSVSVSPGQT
HAM |RLSCAASGFTFSSYAMNW |ARITCSAGSGLYGWYQQ
5 - VRQAPGKOGLEWVAGISSS | KPCWAPVLVIYGTNRKRP
IHE | GRYTGYADSVEGRETISR SGIPERFSGSSSGTTVT
10 DNSENTLYLQMNSLRAED | LTISGVQAEDEADYYCG
TAVYYCARKSVGSGVSWSG SADSSTNAGIFOGGTKL
YVATSITDAWGQGTLVIVS | TV (FEARES106)
S (FIEY 1 05)
C I EVQLLESGGGLVQPGGSL SYELTQPPSVSVSPGQT
HAM |RLSCAASGITEISSYAMNW |ARITCSAGCSGLYGWYQQ
F5— | VRQAPGKGLEWVAGISSS [ KPGQAPVLVIYGTNKRP
IHE |GRYTOGYADSVKGRFET ISR SGIPERFSGSSSGTTVTY
G DNSKNTLYLQMNSLRAED | LTISOGV@AEDEADYYCG
TAVYYCAKSMGSGVSWSG SADSSTNAGIFGGGTEKL
YVATSIDAWGQGTLVTVS TVL @EHSESF108)
S (EAIER107)
CH— |EVQLLESGGOGLVQPGGSL SYELTQPPSVSVSPGQT
HAM | RLSCAASGITEISSYAMNW |ARITCSAGCSCGLYCWYQQ
['5 VRQAPGKGCLEWVAGISSS | KPCQAPVLVIYOGTNRRP
THE |GRYTGYADSVEGRETISR SGIPERFSGSSSCGTTVT
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INTERNATIONAL SEARCH REPORT International application No.

' PCT/AJS 2018087

A.  CLASSIFICATION OF SUBJECT MATTER
IPC - CO7K 16/44, A61K 45/06, CO7K 16/18 (2020.01)

CPC - CO7K 16/4268, AB1K 2039/505, CO7K 2317/76, COTK 16/2830

According to International Patent Classification {IPC) or to both national classiftcation and 1PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbals)
See Search History document

Documentation searched ather than minimum documentation 1o the extent that such documents are included in the fields searched
See Search History document

Electronic data bage eonsulted during the international search (name of data base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categoty* Citation of document, with indication, whens appropriate, of the relevant passages Relevant to claim No.
X US 2014/0127219 A1 (SAHIN et al.} 8 May 2014 {08.05.2014) para [0010), [0016], [0019], 1
-- [0047], [0145]-[0148) et S UL
A 2,3,59, 1215
A WO 2014/016737 A1 (PFIZER INGC.) 30 January 2014 [30.01.2014) Abstract; pg 3, In 10-1%; 5,7.8, 141,15
SEQ ID NO:16

ADA2VOMESS_SBACT, UniPratkB Accession No. AGA2VIMESS SBACT, Sialidase domain- 5,78 141,15
A =] containing protein, 12 September 2018 [Onlinel. [Retrieved On 22 May 2020]. Retrieved from
the Internet: < URL: Hitps:/AWww.Uniprot.Crg/Uniprot/ADa2vOm896 >} Entire document

A US 2004/0141980 A1 (IGNJATOVIC et al.} 22 July 2004 (22.07.2004) Abstract, para [0002), 2,3,5,7,8 1315
[0024], [0221], Figure 4F, SEQ ID Mos:96, 118

WQ 20171192567 A1 (TETRAGENETICS, INC.) @ November 2017 (09.11.2017} para [0041], 2,3,7.813.14,15
A SEQ ID NO:402

m Further documents are listed in the continuation of Box C. [:I See palent family annex.

* Special categories of cited documents: “T"  Iater document published after the intemational filing 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 t understand
ta be of particular relevance the principle or theory underlying the invention

“D" document cited by the applicant in the ir ional application “X"  decument of particular relevance; the claimed invention cannot be

“E" earlier application or patent but published on or afler the inter | - ed novel or cannot be considered to involve an inventive step
filing date en the document is taken alone

“L" decument which may throw doubts on priority claim(s) or which “Y" doecument of particular relevance; the claimed invention cannot
is cited to establish the publication date of anofher ciration or other be considered to involve an inventive step when the document is
special reason {as specified) combingd with ong or more other such documents, such cembination

“0" decumentreferring toan oral disclosure, use, exhibition orothermeans being obvious (o a person skilled in the art

"P"  document published prior to the international filing date but later than  “&" document member of the same patent family

the priority date ¢claimed
Date of the actual completion of the international search Date of mailing of the intemational search reporl
22 May 2020 '| 5 _]U L 2020
Name and mailing address of the ISA/US Authorized officer
Mall Stop PCT, Attn: ISA/US, Commissioner for Patents Les Young
P.O. Box 1450, Alaxandtia, Virginia 22313-1450
Facsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCT/ISA/210 {second sheet) {July 2019)
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INTERNATIONAL SEARCH REPORT International application Ne.

PCT/S 20/18087

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2018/067198 A1 {THE REGENTS OF THE UNIVERSITY OF CALIFORNIA} 12 April 2018 | 2,3, 7,8,13, 14,15
{12.04.2018) Table 3, SEQ ID NO:83 ’
A US 9,074,002 B2 (TONKS et al.) 7 July 2015 (07.07.2015) Abstract; col 11, In 52-col 12, In 29; | 9
SEQ ID NO:138
A #1 CN 103483449 A (Ll et al.) 1 January 2014 (01.01.2014) Abstract; pg 4, para 4; SEQ 1D NO:3 | 12
WO 2009/025753 A1 (PROGENICS PHARMACEUTICALS (NEVADA), INC.) 26 February 2009 | 20
A (26.02.2009) Abstract, para [004Q], [007 1), [0078], Figure 1

Form PCTASA/210 (continuation of second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 20/18087

Box No. I1 Observations where certain ¢laims 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 to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the interational application that do net comply with the prescribed requirements to such an
extent that no meaning ful international scarch can be carried out, specifically:

3. X claims Nos.: 16, 26-34, 37-01
because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Authority found multiple inventions in this intemational application, as follows:
This application contains the following inventions or groups of inventions which are nol o linked as to form a single genaral inventive
concept under PCT Rule 13.1. In order for all inventions te be searched, the appropriate additional search fees must be paid.

—--pleass see continuation In extra sheet------

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

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:I 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.:

4. ﬁ Mo required additional scarch fees were timely paid by the applicant. Consequently, this inlernational search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
1-3, 5.9, 12-15 and 20, limited to SEQ ID NOs: 2-3 and 22-27

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 vwas not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees,

Farm PCT/ISA/210 (continuation of first sheet (2)) {(July 2019)
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INTERNATIONAL SEARCH REFPORT

. Int i icati X
Information on patent family members nemational application No

PCTAJS 2018087

Continuation of Box No. 11l Observations where unity of invantion is lacking

Group 1+: Claims 1-15, 20-25, and 35-36 directed 1o an antibody, or an isclated form thereof, thiat binds to claudin 6 with an affinity of
legs than 10 nM and with at least 100 fold greater EC50 than claudin 9, claudin 3, andfor claudin 4, comprising variable heavy chain
{VH) and light chain (VL) domaing, sach comprising CDR1-3, and & method of use for treating cancer. The anti-claudin 6 antibody
(applicant #136, sea para [00128], {00138), for VH, VL, and CDRs, and para [00267] for apitope rasiduss, instant application) will be
searched to the extent that the VH domain camprises SEQ ID NO: 2, with CDR1-3 comprising SEQ ID NOs: 25.27, and the VL
comprisag SEQ D NO: 3, with COR1-3 comprising SEQ 1D NOs: 22-24, wherein the antibody binding epitepe includes claudin &
rasidues E48, D68, P74, D76, and R158. Itis believed that claims 1-3, 5-9, 12-15 and 20 encompass this first named invention, and thus
these claims will be searchad without fee to the extent that they encompass applicant antibady 136, comprising VH and VL of SEQ ID
NOs: 2 and 3, SEQ ID NOs 25-27 (VH CDRs1-3}, SEQ 1D NOs: 22-24 (VL CDRs1-3) wherein the antibody binding epilope binds E48,
D68, P74, D76, and R158. Additional anti-cfaudin 6 antibodies will be searched upen the payment of additional fees. Applicants must
specify the claims that encompass any additionally elected anti-claudin 6 antibodies. Applicants must further indicate, if applicable, the
dlaims which encompass the first named invention, if differant than what was indicated above for this group. Failure to clearly identify
how any paid additional invention fees are to be appliad lo the "+" group(s) will rasuft in only tha first claimed invantion lo be searched,
An exemplary alection would be the applicant's antibody #172 comprising VH and VL of SEQ ID NQs: 6 and 7, with SEQ ID NOs: 37-39
(VH CDRs1-3), SEQ ID NOs: 34, 29, 36 (VL CDRs1-3) wherain the antibody binding epitope binds N38, E48, Y87, P74, D76, 146,
Vi52, E154, @156, and R168 (claims 1-3, 5-9 12-15, 20-21 and 35-36). Another exemplary election would be abi-specific antibody
comprising a first VH paptide that binds to Claudin 6 and second VH peptide that binds to a different moiety, wherein the Claudin 6 VH
antibody is applicant antibody 136, comprising VH and VL of SEQ ID NOs: 2 and 3, SEQ ID NQOs 25-27 (VH CDRs1-3), SEQ ID NQs: 22
<24 (VL CDRs1-3) wherein the antibody binding epitope binds E48, DES, P74, D76, and R158 {claims 1-3, 5-9, 12-15, 20-21 and 35-36).

Group [1+: Claims 17-19, directed to an isolated peptide, wherein the peptide comprises, consists of, or consists essentially of a
saquence of SEQ ID NO: 2-135, or a variant thereof. Group ||+ will be searched upan payment of additichal fees. The peptide may be
saarched, for sxampls, 1o the extent that the peptide encompasses SEQ ID NC: 2. It is believed that claims 17-18 limited to a peptide
comprising SEQ ID NO: 2, read on this exemplary invention. Additional peptides will be searched upon the payment of additional fees.
Applicants must spacify the claims that encompass any additionally elected . Failure to clearly idenlify how any paid additional invention
fees are to be applied to the "+" group(s} will result in only the first claimed invention ta be searched. An exemplary election would be a
peptide consisting of SEQ 1D NO: 3 {Claims 17-18).

The inventions listed as Groups [+ and |1+ do not ralate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack tha same or coerresponding special technical features for the following reasons:

Special Technical Features

The technicat feature of sach of the invenlions listed as Group I+ is the amino acid sequence and binding charactaristics of antibodies
recited therein. Each invention of Group I+ requires said sequences and binding characteristics not required by any of the other
inventions. .

Tha technical feature of sach of the inventions listed as Group I+ is the amino acid sequence of the peptides recited therain. Each
invention of Group I+ requires said sequencas and binding characteristics nat required by any of the other inventions.

Graup I+ rogquires anti-ctaudin 6 antibedies having defined kinding characteriscs, vselul for cancer treatmants, not required by Graup Il+,
Group I+ requires isclated single peptidas, not required by Group i+,
Commaon Technical Features

The inventions of Group |+ shara the tachnical feature of an antibody, or an Isolated form thereof, that binds to claudin & with an affinity
of less than 10 nM and with at least 100 fold greater ECso than ¢laudin 8, ctaudin 3, and/or claudin 4.

Howevaer, this shared technical feature does not represent a contribution over prior art, because the shared technical feature is made
obvious by US 2014/0127219 A1 to Sahin et al. {hereinafter "Sahin'). Sahin teachas an antibody, or an isolated form thersof, that binds
1o claudin & {para {0010} - "In one aspect tha invention relates to an antibody which is capable of binding to CLDNE asseciated with the
surface of a cell that expresses CLDNG") with an affinity of less than 10 nM (para [0047] - "In preferrad embodiments, antibodies of the
prasent invention can be characterized by one or more of the following properties: a) specificity for CLDNS; b) a binding affinity to
CLDNG of about 100 niM or less, prefarably, about 5-10 nM or less and, more preferably, about 1-3 nM or less"), but does not expressly
teach thae antibody binds to claudin 6 with at least 100 fold greater EC50 than claudin 8, claudin 3, andfor claudin 4. However, Sahin
doss teach the CLDNG6-specific antibody does not substantially bind to claudin 8, daudin 3, or claudin 4 (para [0010] - "In one aspect the
invention relates to an antibody which is capable of kinding to CLDNG associated with the surface of a call that exprasses CLONG.
Preferably, the antibody is not svbstantially capable of binding to CLDNS assoclated with the surface of a cell that expresses CLDNS.
Praferably, the antibody is not substantially capable of binding to CLDN4 associated with the surface of a cell that expresses CLDN4
andfor Is not substantially capable of binding to CLDNS associated with the surface of a call that exprassas CLDN3"). It would have
been obvious to one of ordinary skill in the art the antibody may bind to claudin & with at laast 100 fold greater EC50 than claudin 8,
claudin 3, andfor claudin ¢ because said antibody of Sahin binds with 1-3 nM or less afftnity to claudin 6 but is not substantially capable
of binding to claudin 9, claudin 3, or claudin 4, and said artisan would expect a difference of at least 100 fold binding, because itis
known in the art that antibodies having 100-303 nm affinity would be readily detected.

The common technical feature shared by Groups + and |1+ (and within the invertions of Gril+), is a peptide or protein sequence that
comprises a VH, VI, or a COR comprised in an anti-claudin 6 antibody (i.e., SEQ ID NOs: 2-135 of the applicant),

—--please ses confinuation in next exlra sheet----- ’
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Howaever, this shared technical feature does not reprasent a contribution over prior art, because the sharad technical feature is
anticipated by Sahin, Sahin discloges anti-claudin 6 antikodias and peplide sequences comrpising VH, VL, and CDR1-3 of said VH and
VL {para [0008) "CLDNG-gpecific antibodies capable of binding to the surface of intact celfs that express CLDN6" para [D224] "anlibody”
refers to a glycoprotein comprising at least two heavy (H) chains and fwo light {L) chalns inter-connected by disulfide bonds ... Each
heavy chain is comprised of a haavy chain variable region (abbreviated herein as VH) and & heavy chain constant region. Each light
chain |s comprised of a light chain variahle region {(abbreviated harein as VL) and a light chain constant reglon. The VH and VL reglens
can be further subdivided into regions of hypervariability, termed complementarity determining regions {COR)", para [0145] - [0148]
"FIG. 25. Allgnment of heavy chain variable ragion amine acid sequences of CLDNG specific antibodies of the invention, [0146] The
GDR seguences (HCDR1, HCDR2, and HCDR3) are outlined by a box. [0147] FIG. 26. Alignment of light chain variable region aming
acid sequances of CLDNE specific antibodies of the invention.[3148] The COR sequences (LCDR1, LCDRZ, and LCDR3) are outlined
by a box.").

As tha technical features were known in tha art at the tima of the invantion, thay cannot be considered special technical featuras that
would otharwise unify the groups.

Groups I+ and |1+ therafore lack unity under PCT Rule 13 because they do not share a sam@ or corespending special tachnical feature.

Item 4, continuad: claims 18, 26-34 and 37-41 are not not drafted in accordanca willh the gecond and third sentences of Rule 6.4{a}
regarding multiply depandant claims.
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