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PC-1 -$E4H

QGQSGQLSCEGWAMNREQCRAGSSGGSGGS
GGSGISSGLLSGRSDNHGSSGTDILLTQSPVILS
VSPGERVSFSCRASQSIGTNIHWY QQRTNGSP
RLLIKYASESISGIPSRFSGSGSGTDFTLSINSVE
SEDIADYYCQQONNNWPTTFGAGTKLELKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDST
YSLSSTLTLSKADYEKHK VYACEVTHQGLSSP
VTKSENRGEC
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PC-1 — B4

EVQLVESGGGLVQPGNSLRLSCAASGFTFSK
FGMSWVRQAPGKGLEWVSSISGSGRDTLYA
DSVKGRFTISRDNAKTTLYLQMNSLRPEDTA
VYYCTIGGSLSVSSQGTLVTVSSGGGGSGGG
SGGGSQCLGPEWEVCPYGGGGSGGGSGGISS
GLLSGRSDNHGGGSEY QLVESGGGLVQPGGS
LKLSCAASGFTFNKYAMNWVRQAPGKGLE
WVARIRSKYNNYATYYADSVKDRFTISRDDS
KNTAYLQMNNLKTEDTAVYYCYRHGNFGN
SYISYWAYWGQGTLVTVSSGGGGSGGGGSG
GGGSQTVVTQEPSLTVSPGGTVTLTCGSSTGA
VISGNYPNWVQQKPGQAPRGLIGGTKFLAP
GTPARFSGSLLGGKAALTLSGVQPEDEAEYY
CYLWYSNRWVFGGGTKLTVLGGGGSQVQL
KQSGPGLVQPSQSLSITCTVSGFSLINYGVH
WVRQSPGKGLEWLGVIWSGGNTDYNTPFTS
RLSINKDNSKSQVFFKMNSLQSQDTAIYYCAR
ALTYYDYEFAYWGQGTLVTVSAASTKGPSV
FPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP
SSSLGTQTYICNVNHKPSNTKVDKKVEPKSC

PC-2 ER4H

QGQSGQLSCEGWAMNREQCRAGSSGGSGGS
GGSGISSGLLSGRSDNHGSSGTDILLTQSPVILS
VSPGERVSFSCRASQSIGTNIHWY QQRTNGSP
RLLIKYASESISGIPSRFSGSGSGTDFTLSINSVE
SEDIADYYCQONNNWPTTFGAGTKLELKRT
VAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPR
EAKVQWKVDNALQSGNSQESVTEQDSKDST
YSLSSTLTLSKADYEKHKVYACEVTHQGLSSP
VTKSFNRGEC
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EVQLVESGGGLVQPGNSLRLSCAASGFTFSK
FGMSWVRQAPGKGLEWVSSISGSGRDTLYA
DSVKGRFTISRDNAKTTLYLQMNSLRPEDTA
VYYCTIGGSLSVSSQGTLVTVSSGGGGSGGG
SGGVYCGPEFDESVGCMGGGGSGGGSGGISS
GLLSGRSDNHGGGSEVQLVESGGGLVQPGGS
LKLSCAASGFTFNKYAMNWVRQAPGKGLE
WVARIRSKYNNYATYYADSVKDRFTISRDDS
KNTAYLQMNNLKTEDTAVYYCYRHGNFGN
SYISYWAYWGQGTLVTVSSGGGGSGGGGSG
GGGSQTVVTQEPSLTVSPGGTVTLTCGSSTGA
VISGNYPNWVQQKPGQAPRGLIGGTKFLAP
GTPARFSGSLLGGKAALTLSGVQPEDEAEYY
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CVLWYSNRWVFGGGTKL TVLGGGGSQVQL
KQSGPGLVQPSQSLSITCTVSGFSLTNYGVH
WVRQSPGKGLEWLGVIWSGGNTDYNTPFTS
RLSINKDNSKSQVFFKMNSLQSQDTAIYYCAR
ALTYYDYEFAYWGQGTLVTVSAASTKGPSV
FPLAPSSKSTSGGTAALGCLVKDYFPEPVTVS
WNSGALTSGVHTFPAVLQSSGLYSLSSVVTVP
SSSLGTQTYICNVNHKPSNTKVDKKVEPKSC

PC-3 —§R8H

QILLTQSPVILSVSPGERVSFSCRASQSIGTNIH
WYQQRTNGSPRLLIKYASESISGIPSRFSGSGS
GTDFTLSINSVESEDIADYYCQONNNWPTTF
GAGTKLELKRTVAAPSVFIFPPSDEQLKSGTA
SVVCLLNNFYPREAKVQWKVDNALQSGNSQ
ESVTEQDSKDSTYSLSSTLTLSKADYEKHKVY
ACEVTHQGLSSPVTKSFNRGEC
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PC-3 - HiH

EVQLVESGGGLVQPGGSLKLSCAASGFIFNK
YAMNWVRQAPGKGLEWVARIRSKYNNYAT
YYADSVKDRFTISRDDSKNTAYLQMNNLKTE
DTAVYYCVRHGNFGNSYISYWAYWGQGTL
VTVSSGGGGSGGGGSGGGGSQTVVTQEPSLT
VSPGGTVTLTCGSSTGAVISGNYPNWVQQKP
GQAPRGLIGGTKFLAPGTPARFSGSLLGGKAA
LTLSGVQPEDEAEYYCVLWYSNRWVFGGGT
KLTVLGGGGSQVQLKQSGPGLVQPSQSLSITC
TVSGFSLTNYGVHWVRQSPGKGLEWLGVIW
SGGNIDYNTPFTSRLSINKDNSKSQVFFKMNS
LQSQDTAIYYCARALTYYDYEFAYWGQGTL
VTVSAASTKGPSVFPLAPSSKSTSGGTAALGC
LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPKSC
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-~ F W39 |SP34.185 YLCGPDGDETLACY 54
2 F 40 |SP34.185 VDCGPDGDESILCY 55
oooooo
ooooo
#19. [@ 5A OifE=E
RIFR | RPFR | _RFFF | RPFF | RPFF | 2RFFF | .
Ll -29 -30 31 32 33 .34 77 k2
EC50 nM 2.163 1.564 2.035 1.713 2.174 2.752 1.972
oooooo
ooooo
## 20. [ 5B NifE
APEN | SRR | T E | AR | R | TR | ’
HR -35 36 37 38 -39 -40 7F k-2
EC50 nM 2.804 2.695 3443 1.652 1.286 1.895 1.623
oooooo
ooooo
#21. [ 6A NIEE
prss. | Srw | SFEE | SRR | EF | R F | SRPE R
-29 =30 -31 -32 -33 -34
IC50 uM 7.9 3.2 8.5 6.5 17.2 11.7 0.28
oooooo
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INTERNATIONAL SEARCH REPORT ’ International applicatien No.
PCT/US 21/62233

A.  CLASSIFICATION OF SUBJECT MATTER
IPC - AGB1K 38/08, AB1K 47/66, COTK 7/06, C12N 15/62, AB1K 38/00 (2022.01)

CPC - AB1K 47/846, COTK 14/7051, COTK 2319/00, GD1N 2333/7051

Aceording to Intemational Patent Classification (IPC) or 1o both nativnal classification and IPC
B.  FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
See Search History documaent

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

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Ses Search History documant

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant te ¢laim No.
A US 2018/0070248 A1 (BIONTECH AG et al.) 7 March 2019 (07.03.2019) Abstract; Claim 1; 1-3, 77-78, 128-128
para [0015)]
A o UniProtiKB Accassion No. ADA1Q1XTH3I_9BACL, Acldibaciliug ferrooxidans ATWSS_11625 1-3, 77-76, 128-129

gene Uncharacterized proteln. 13 April 2016 [online]. [Retrieved on 04 March 2022). Retrieved
from the internet: <URL: https:/iwww.uniprot.arg/uniprotAGA101XTH3> Entire document

D Further decuments are listed in the continuation of Box C. D See patent family annex.

* Special categories of cited documents: “T*  later dogument published gfier the international 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 ciled 1o understand
10 be of particular relevance the principle or theory underlying the invention

“D"  document cited by the applicant in the mtemalmnal application X dncur_r.lem of particular relevance; the claimed invention cannot be

“E" earlier application or patent but published on or after the i jonal d novel or cannol be considered lo involve an inventive step
filing date when the document is taken alone

“L" document which may throw doubts on priority claim{s} or which “Y™ document of particular relevance, the claimed invention gannot
is cited to establish the publication dalz of another citation or other be considered 10 involve an inventive step when the decument is
specml reason (as specified) combined with cne or more other such documents, such combination

"o treft [ { disclosure, use, exhibition arother means being obvious 1o a person skilled in the art

BT document publlshed prior to the international filing date butlater than  “&” document member of the same patent family
the priority date claimed

Date of the actual completion of the internationat search Date of mailing of the-international search report
4 March 2022 - APR 2 6 2022

Name and mailing address of the ISA/US : Authorized officer

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents : Kari Rodriquez

P.0. Box 1450, Alexandria, 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 No.
PCTAIS 21/62233
Box No. 1 Nucleotide and/or amine acid sequence(s) (Continuation of item 1.c of the first sheet)

1. With regard to any bucleotide andfor amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. [z‘ forming part of the international application as filed:

_ in the form of an Annex C/ST.25 text file.
|:| on paper or in the form of an image file,

b. furnished together with the intemational application under PCT Rule 13ser: 1{a) for the purposes of intemational search
only in the form of an Annex C/ST.25 text file.

[ D furnished subsequent to the international filing date for the purposes of intemnational search only:
in the form of an Annex C/ST.25 text file (Rule 13rer 1{a)).
on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

2, In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, 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:

Form PCT/1SA/210 (continuation of first sheet (1)) {July 2019)
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INTERNATIONAL SEARCH REPORT International application No,
PCT/US 21782233

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:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Autherity, namely:

2. D Claims Mos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that o meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule §.4(a).

Box No. 111 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 follows:
-—-Please see continuation in first extra sheet -—---——-—

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

2. D As all searchable claims could be searched without effort justifying additional fees. this Auvthority did not invite payment of
additional fees. .

As only some of the required additional search fees were timely paid by the applicant, this international search report covers
anly those ¢laims for which lees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, thig international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:
1-3, 77-78, 128-129 limited to a peptide of SEQ ID NO:1

Remark on Protest ' |:| 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 {imit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/15A/210 {continuation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 21/62233

Continuation of Box No. [li. Observations whare unity of invantion is lacking.

This application cantains the following inventions ar 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 to be searched, the appropriate additional search feas must ba paid.

Group I+, Clalms 1-128, directed to an isolated polypaeptide or polypaptide complex comprising a peptide that impairs binding of an anti-
COD3 binding domain lo cluster of differentiation 3 (CD3). The polypeptide or polypeptide complex will be searchad to the extent that the
polypeptide or polypeptide complex encompasses a single polypeptide comprising a paptide that impairs binding of an anti-CD3 binding
domain to cluster of diffsrentlation 3 (CD3) wherein the peptida comprises an amina acid sequence selected from SEQ 1D NO: 1 (note,
this is tha first claimed sequence for the inventive peptide embodimant). It is believed that claims 1-3, 77-78, 128-120 encompass this
first named invantion, and thus these claims will be searched without fea to the extent that the polypeptide comprisas a peplida that
impairs binding of an anti-CD3 binding domain to cluster of differentiation 3 {CD3) wherain the peptide comprises an amino acid
sequence selected from SEQ 10 NO: 1. Additional polypeplide(s) andfor polypeptide complex{es) comprising additional peptide{s} will
ba searched upon tha payment of additional fees. Applicants must specify the claims that encompass any additionally elected
polypeptide(s) andiar polypeptide complex{as} comptising additionat peptide(s). Applicants must further indicats, if applicable, the
claims which encompass the first named Invantion, if different than what was indicated above for this group. Failure to clearly Identify
how any paid additional invention fees are to be applied to the "+" group(s} will result in enly the first claimed invention to ba searched.
An examplary election would be a polypaptida comprising a peptide that impairs binding of an ant-CD3 binding domain to cluster of
?iéﬁgc}rantiation 3 (CD3) wherein the peplide comprises an amino acid sequence selacted from SEQ ID NO; 2 {claims 1-2, 4, 77-78, 128-

The inventions listed as Group 1+ do not relate to a single special technical feature under PCT Rule 13.1 because, under PCT Rule 13.2,
they lack the same or corespanding speclal technical featuras for the fellowing reasons:

Special lechnical features

The inventions of Group 4+ each include the special technical feature of a unique amine acid sequence. Each amino acid sequence
comprises a unlque peplide, and is considered a distinct technical featura.

Common technical features

No lechnical features are shared between the peptide amino acid sequences of Group I+ and, accordingly, these groups lack unity a
priorl.

Additionally, even if Group [+ ir ions ware considerad to share the technical features of including:
an isolated polypeptide or polypeptide complex comprising a peptide that impairs binding of an anti-C0 binding demain to ciuster of
diffarentiation 3 (CD3) whersin the peptide comprises an amino acld sequenca;

an isolated polypeptide or polypeptide complex comprising an anti-CD3J binding domaln that is linked to a peptide that Impairs binding of
the anti-CD3 binding domaln to CD3 whersin the peptide comprises an amine acid sequence;
these shared technical features are made cbvious by US 2018/0070248 A1 to Biontech AG et al., (herainafter 'Biontech’).

Blontech teaches an lsolatad polypeptide or palypeptide complex comprising a peplide that impalrs binding of an anti-CD3 binding
domain to cluster of differentiation 3 (C03) wherein the peptide comprises an amine acid sequence (Abstract - ‘The present invention
provides molecules that mimic antigenic determinants of the CB3J (cluster of differentiation 3) T-cell co-receptor epsilon chain {CD3s).
Thesa molecules compete with CD3e for binding to a CD3e binding domaln. e.g. a CD3e binding domain of an antibody, and are
capable of detecting antibodies against CD3e,'; Claim 1 -'A peptlide mimotope of CD3, which comprisas the amine acid sequence: ...";
para [0015] - In one embodiment, the peptide mimotope has a binding capacity to a CD3 binding domain and/or competes with CD3 for
binding to @ CD3 binding domain. in one embeodiment, the CD3 binding domain is comprised by a binding agent to CO3. In one
embodiment, the binding agent to CD3J is selected from the group consisting of an antibody or antibady fragment to CD3, or a bispecific
or multispecific melecuts comprising a binding domain te C03."). Biontech further teaches an isolated palypeptide comprizing an
extraneous peptide that Is linked to a peptide that Impalrs binding of the antl-CB3 binding domain to CDJ wherein the peptide comprises
an aming acid sequance (para [0069] - ‘To facllitate tsotation of the peplida mimotope, a fusion polypeptide can be made wherain the
poaptide mimotope Is translationally fused {covalantly linked) to a heterclogous tag such as a heterologous polypeptide or polyhistidine,
prefarably six histidine residuas, which allows for the simplified recovery of the fusion polypeptide, e.g. its isclation by affinity
chromatography or metal affinity chror graphy, preferably nickel affinity chromatography.’; para [0033] - 'In one embodimant of the
methods of the Invention, the peptide mimoltopa is conjugated to a labal or a reporter.'). Biontech further teaches an anti-CD3 binding
domaln {para [0071] - 'The peptide mimotopes can further be used in therapies for treating animals or humans exposed to CD3J binding
molacules such as therapeutic CD3 antibedies, e.g. for modulating, in particular raducing, the activity of the CD3 binding molecule').
Since Biontech teaches the CD3 mimotopes can bind to the variable fragment of anti-CD3e antibodies in the context of a whole 19G or
as a part of an enginaered bi- or trispacific format and bo used to alter an immune response {para [0007] - These peptide-based
mimotopes bind to the variabla fragment of anti-CD3e antibodies in tha context of 2 whole IgG or ag a part of an engineerad bi- or
trispacific format. ... The resulting mimotopes wara shown to bind strongly and spacifically to two different CD3e specific antibodies and
may serve to generate er inhibitimmune responses in animals and preferably hurnans '), it would have been obvious to one of ordinary
skill in the art that the CD3-binding peptide mimotopa could be linked to an anti-CD3 antibody, as a complex to modulate an immune
regponse. .

As the tachnical features were known in the art at the time of the invention, they cannot be considerad special technical features that
would otherwise unify the groups.

Tharefore, Greup I+ inventions lack unity under PCT Rule 13 bacause they do not share the same or corresponding special technical
faature.

Form PCT/AISA/210 (extra sheet) (July 2019)
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