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Oo00o0oad
R1ISAT—DBHRURIET HE5
5l | TSA4<—n | &5l
&S (&%
32 |~N94— For CCATTTTGATACATGTTGAACAATCAAATACAGTGT
33 |R9%4— Rev GCTAGCCTTGTCATCGTCATCCT
34 | fP2 For GATGACAAGGCTAGCACTACCCAGCTGTCAGCTG
35 | fP2 Rev CATGTATCAAAATGGTCACAGGTGCACATTATGACCAGTTCT
36 | [P For GATGACAAGGCTAGCAAACCATTCACCGTCCCAATCT
37 | fP_Rev CATGTATCAAAATGGTTATAATGCACGCCTGCGCCC
38 | fVP1 For GATGACAAGGCTAGCATGAAGATGGCGTCGAGTGAC
39 | fVP1 Rev CATGTATCAAAATGGTTATAATGCACGCCTGCGCCC
40 | RyH— CCATTTTGATACATGTTGAACAATCAAATACAGTGT
P2A For
41 | Ry4e— AGGACCGGGGTTTTCTTCCAC
P2A Rev
42 | VP1{For GAAAACCCCGGTCCTGCTAGCGTGAAGATGGCGTCGAG
43 | VP1-{Rev CATGTATCAAAATGGTTACTTGTCATCGTCATCCTTGTAATCTAATGCACGCCTGCGC
44 | PHis_For AGAAAACCCCGGTCCTGCTAGCAAACCATTCACCGTCC
45 | PHis Rev CATGTATCAAAATGGTTAGTGGTGGTGGTGGTGGTGTAATGCACGCCTGCGCC
46 | VPI- GAAAACCCCGGTCCTGTGAAGATGGCGTCGAGTGAC
ThHisFor
47 VPI1- ACATGTATCAAAATGGTTAGTGGTGGTGGTGGTGGTGCGAGCCACGGGGGACCAATAATGCACGCCT
ThHisRev
48 | VPI1-HisFor GAAAACCCCGGTCCTGTGAAGATGGCGTCGAGTGAC
49 | VP1-HisRev | CATGTATCAAAATGGTTAGTGGTGGTGGTGGTGGTGTAATGCACGCCT
Oo0O0o0ooano
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O0o0oao
% 2. #8#% rRV/NSP3-2A-NoV #RaDiEHE
A LA B LtTAVRT
R | 2O EEY NCBI
EREA | ExXA+* 708 [N O FEE [ 2A4] | JEED | 2A€0 | PHEwY
A4Z/wt |A | s | V&
(<343 (‘; (@) | (aa) | kDa) | (kDa) | &
#mop) | P @
rSA11l/ | RVA/H )L 18,559/ 11 | 315 nd 364 nd 1L.C17
wt ~1ab/USA/SAT1wt/201 | O 05 8572
9/G3P[2]
1SA1l/ | RVA/H )L 19,126/ 16 | 504 336 57.1 38.5 MN1
NSP3-f | —|ab/USA/SA11 (NSP3— | 567 7 + +18.6 | 90002
P2 2A-NoV: fP2) /2019/G3 168
P[2]
rSA11/ | RVA/H )L 19,642/ 21 | 676 336 76.1 385+ | MN1
NSP3-f | —|ab /USA/SA11 (NSP3- 1083 88 + 377 90003
P 2A-NoV: P) /2019/G3P 340
[2]
rSA11/ | RVA/H )L 20,314/ 28 | 900 336 100.3 | 385+ | MN1
NSP3-f | -|ab /USA/SA11 (NSP3- 1755 60 + 619 90004
VPL | op-NoV:FVP1) /2019/G 64
3P[2]
rSA11l/ | RVA/H )L 20.272/ 28 | 886 336 98.6 385+ | MN2
NSP3- | —|ab/USA/SAT1 (NSP3- | 1713 18 + 60.1 | 01548
VPIf | 9a-NoV:VP1f) /2019/G 350
3P[2]
1SA11/ | RVA/H L 19,594/ 21 | 660 336 742 385+ | MN2
NSP3-P | —|ab/USA/SA11 (NSP3- | 1035 40 + 35.8 01549
His 2A-NoV:P 324
His) /2019/G3P[2]
1SA11/ | RVA/H L 20,278/17 | 28 | 888 336 98.8 385+ | MN2
NSP3-T | —|ab/USA/SATT (NSP3- | 19 24 + 604 | 01547
h-VPT | 9A-NoV:VP1ThHis) /20 552
His 19/63P[2]
rSA1l/ | RVA/4H )L 20,260/ 28 | 882 336 98.2 385+ | MZ5
NSP3- | —|ab /USA/SA11 (NSP3- 1701 06 + 59.8 62305
VPT | 9aNov:VP1 546
His His) /2019/63P[2]
rSA11/ | RVA/H )L 19,563/ 21 | 655 331 74.2 38+ MZ6
RIX —1ab/USA/SAT1 (RIX 1004 09 + 35.8 43978
NSP3-P | NSP3-2A-NoV:P 324

His His) /2021/G3P[2]

FRELGLY, wt: BFAER

*FRDIEK AL Matthi jnssens 5 Q011D [ZHE> TEIY HT oM T=, nd:KFE. 2A CIEFERALA
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&3 NUTY O, EVICESEFERU/ITREOHH
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RRELEIN) T T A FOREHE ECSIERD | EHIRKDEE
BEEBICHB(+5 bp # i |
571 [dsRNA [5- [NS [2A [Fla [NoV [His [3- |[E |&5 | &5 | ESIXR
w524 &4 |UT P3| R (g |VP1 |Op |UT |5 | S8 |X&kE | £oit
vrd | Ay |[R (ORI 10p @y () (R '8 o |Gp B
&% | ro [OP(F 13 1) ) ®p g |8
yq )| F ' | e
7 4 (bp )
)
rSA11l/ | 1105 25 1948 | 0 0 0 0 132 1 0 0
wt
rSA11/ | 2860 25 1945 166 |66 | 1626 |0 132 10 0
NSP3-f
VP1
fVPI/R | 1550 25 1945 166 |66 |36 0 125 | 287 | 287bp | 7 7bp
1 (NSP3 (3-UTR
ORF % )
V20
fVPI/R | 1263 25 1945 1 66 | 66 |36 0 12510 7 7Tbp
2 (3-UTR
)
fVP1I/V | 1551 25 1945 166 |66 | 308 0 13219 0
1/R1
fVP1I/V | 1417 25 1945 166 | 66 | 36 0 125 | 154 | 154 bp | 7 7bp
I/R2 (NSP3 (3-UTR
ORF )
kU
20)
fVPI/V | 1263 25 1945 166 |66 |36 0 12510 7 7bp
1/R3 (3UTR
)
fVPI/V | 1167 25 1945125 |0 40 0 13210 0
3R
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fVP1I/V | 1320 25 (945 166 |66 |77 0 13219 9bp 0
4/R1 G-
UTR)
fVPI/V | 1110 25 1940 | 0 0 8 0 132 15 Sbp 0
4/R3 (NSP3
ORF)
rSA11/ | 2806 25 1945 166 |0 1620 | 18 1132 |0 0
NSP3-
VP1
His
VPI1His | 1259 25 1945122 |0 99 18 | 13218 | 18bp |0
R (NSP3
ORF)
VP1His | 1849 25 1945166 |0 621 16 |132 |44 [44bp | O
/V5/R1 (NSP3
ORF)
VP1His | 1485 25 1945166 |0 281 18 | 13218 | 18bp |0
/V5/R2 (VP1)
VP1His | 1038 25 192210 0 0 0 91 |0 64 23 bp
/V5/R3 (NSP3
ORP),
41bp
(3-UTR
)
VP1His | 1087 25 1936 |0 0 0 0 126 | O 15 9bp
/V6/R (NSP3
ORF), 6
bp
(3-UTR
)
VP1IHis | 1121 25 1945 |2 0 3 0 132 114 | 14bp |0
VTR (NSP3
ORF)
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INTERNATICNAL SEARCH REPORT

JP 2024-540894 A 2024.11.6

International application No,

PCT/US 22/78305

A.  CLASSIFICATION OF SUBJECT MATTER
IPC  « INV. AB1K 38/00, AGTK 39/12 (2023.01)

ADD. CO7K 14/005, AB1K 39/15 (2023.01)
CPC - INV. CO7K 14/005

ADD.CO7K 2319/00, C12N 2720/12322, AB1K 2039/5258
According to International Patent Classification (IPC) or to both national classification end IPC

B. FIELDS SEARCHED

Sea Search History document

Minimum documentation searched (classification system followed by classification symbols)

See Search History document

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)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant te claim No.

(16.04.2010); para [0121]; claim 14

X US 2021/0263488 A1 (THE TRUSTEES OF INDIANA UNIVERSITY) 02 September 2021
(02.09.2021); para J000B], [0066], [0083], [0100], [0103), [0105], [0115); Figure 64; claim 1-2, 7, |28, 31-33, (36-37)/(1-5, 7-

1-5, 7-11, 18-25, 22, 24-

Y 8,29 11, 18-20, 22, 24-26, 31-
13)
B, 21, 23, 29-30, (36-
37V(6, 21, 23, 28-30)
¥ WO 2008/009727 A1 {CENTRE NATIONAL DE LA REGERGHE SCIENTIFIQUE) 24 January | . (38-37)/(8)
2008 (24.01.2008); pg 6, In 13-24
Y US 5,952,474 A (KAYMAN st al.) 14 September 1989 (14,00,1800); abstract; col 6, In 49-52; col | 21, 20-30, (36-37)421, 29
24, In 18-26 -30)
Y WO 2010/042490 AT (BOSTON MEDICAL CENTER CORPORATION) 16 Agril 2010 23, (36-37)/(23)

D Further documents are listed in the ¢ontinnation of Box C.

D See patent family annex.

* Special categories of cited documents:

“A" document deﬂmngthe general state of the art which is not considered
to be of particular relevance

“I" documest cited by the applicant in the international application

“E" feﬁﬂ:’erdapplicaﬁon or patent but published on or aRter the itternational

ing

“L" document which may throw doubts on priority claim(s) or which

is cited to establish the uhlmatmn date of another citation or other

T Im:r document published after the internationsl filing date or mgnonty
date and nat in conflict with the application but cited to understand
the principle or theory underlying the invention

X" d of particalar rel ; the claimed invention cannot be
considered novel or cannot be considered Lo involvean inventive step
when the document is taken alons

"Y" document of particular relevance; the claimed invention cannot
be congidered v invalve an inventive step when the document is

specm.l reason (as specifie combined with one or more other such documents, such combination
ugy fering lo anornl discl use, orothermeans being obvious to a person skilled in the art
wp doaumen: published prior to the internaticnal Aling date but later than  “&"  docunient member of the same patent famity

the priarity date ¢laimed

Date of the actnal comptetion of the international search
05 January 2023

Date of mailing of the international search report

FEB 22 2013

Name and mailing address of the ISA/US

Mall Stop PCT, Aftn; ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandrla, Virginla 22313-1450

Facsimile No. 571-273-8300

Authorized officer
Kar Rodriquez

Telephone No. PCT Helpdesk: 571-272-4300
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INTERNATIONAL SEARCH REPORT International application No,

PCTAJS 221718306

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

1. With regard to auy aucleotide and/or amino acid sequence disclosed in the intemational application, the international search was
carried out on the basis of 8 sequence listing;

8. |Z| forming part of the international spplication as i led.

b. D furnished subsequent to the international fi ling date for the purposes of international search (Rule 13ter,1(a)),

EI sccompanied by a statement to the cffect that the sequence listing does not go beyand the disclosure in the
international application as filed.

2, I:I With regard to eny nueleotide and/or amino acid sequence diselosed in the intemational application, this report has been
established to the ¢xtent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant sequence
listing.

3. Additiopal comments;
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INTERNATIONAL SEARCH REPORT Intemnational application No.

PCT/US 22/78305

Box No. 11 Observations where certain clalms were found unsearchable (Coutinuation 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 Clatms Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.;

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

3. Claims Nos.: 38-48, 59-62
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Autherity found multiple inventions in this international application, as follows:
--Ses Supplemental Box —

1. D Ag all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims,

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

3. D As only some of the reqhuired ndditional 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, No required additional search foes were timely paid by the applicant. Consequently, this international search report is restricted
0 Il?zqmvcmion {irst mentioned in the claims’; itis ooverg E claims Mos.: i
1-11, 18-33, (38-37)(in part), imited to sequence encoding an RY NSP3 of 8EQ ID NO:1 and a bacterial peptide or protein

Remark on Protest D The additional search fees were accompanisd by the applicant’s protest and, where applicable, the
payment of a protest fee.
I:l 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 nvitation.
D No protest accompanied the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (2)) (Tuly 2022)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 22/78305

Box No, Ifl Observations where unity of Invention: is lacking

This application contains the following Inventions or groups of Inventions which are not so linked as to form a single genaral invantive
concept under PCT Rule 13.1. In order for all invantians to be searched, the appropriate additional search fees must be paid.

Group |+, Clalms 1-37, directed to a polynuclectids comprising:

a sequence encoding a rotavirus (RV) NSP3 protein; and a heterologels polynuclectide. The polynucleotide wil ba searched to the
extent that tha polynucleotide encompasses whereln the sequence encoding an RY N3P3 Is a sequence encoding SEQ ID NO; 1, and
whereln the heterologous polynuclectide comyrises a baclerial peptide or proteln (note, thesa are the first claimed viral polypeptide
gequance encoded by the inventlve polynucleotide). The firat named Invention was determinad based on combination of the first claimed
viral polypeptide saquance encoded by the invantiva polynucleotide sequence (claim 6) anc the heterologous polynuclectice (clalm 11)
for the inventive palynucleatide embodiment. This first named invantion has been selected based on the guidance set forth In section
10.54 of the PCT International Search and Preliminary Examination Guldelines. I s beliaved that daims 1-11, 18-33, (36-37)(In part)
encompass this first named invention, and thus thesa claims will be searched withaut fes ta the extent that the polynuclectide
encompasses whereln the sequence ancoding an RY NSP3 is a sequence encoding SEQ ID NO; 1, and wheraln the heterologous
polynuclectide comprises a bacterial peptide or protein. Additional polynuclectide(s) encoding additlonal polypeptida(s) wil ba searched
upon the payment of adcitional fees. Applicants must specify the claims that encompass any additionally elected polynuclecticeds)
encoding addltional polypeplide(s). Applicants must further Indlzate, if applicable, the claima which encompass tha first named
Invention, if different than what was Indicated above for this group, Fallura te clearly identify haw any pald addltlonal invention fees are
1o be applied to the "+" group(s) will result in only the first clalmed Invention to ba searched, An exemplary election would be a
polynuclectide wherein the sequence anceding an RY NSP3 |s a sequence enceding SEQ ID NC: 1, and whereln the hetsrologous
polyhuclectide comprises a NaV VP1 protein of SEQ ID NO:24 (slaims 1-10, 12-15, 15-33, (38-37){in part)).

Group I, clalms 48-58, directed to a method of generating recombinant rotavirus (RV) In vitro,
Group IIL, claims 63-69, diracted to a system, platform, or kit for generating recombinant rotavirus (RV).

The inventions listed as Groups I+, Il and Ill do not relate to a single speclal technical featurs under PGT Rule 13.1 bacause, under PCT
Rule 13.2, they lack the same or comrasponding speclal technica! featurss for the following reasons:

Speclal technical faaturag B

The inventions of Group |+ each Include the spedial technical feature of a unlque amino acld and/or nucleic acid sequence, Each
nucleic acid sequence ancodes a unique peptide, and is conzidered a distinct technical feature. Each amino acid sequence comprisas a
unigue peptide, and ls considered a distinct technical feature.

Additionally,

Group I+ has the special technical feature of a polynucleotide comprising:

a sequence encoding a rotavirus (RV) NSP3 protein; and a heterologous polynucleotide, that Is not required by Groups Il and [l

Group Il has the spacial technical feature of 2 method of generating recombinant rotavirus (RV? in vitro, that is not required by Groups I+
and Il

Group Il has the special tachnicel feature of a system, platform, or kit for genarating recombinant rotavirus (R}, that is not requirad by
Groups ¥ and [l.

Common technical features

Groups |+, Il and Il share the technical features of including:
a polynucleotide cormprising:
a sequence encading a rotavirus (RV) NSP3 protein; and a heterologous polynucieotide.

However, thase shared technical fealures are previously disclosed by US 2021/0268488 A1 o The Trustees of indiana Univarsity
(hereinatter “Indiana Univ"),

Indiana Univ discloses a polynucleotide comprising: a sequence encoding a rotavirus (RV) NSP3 protein (claim 1 - "A recomblnant
rotavirus comprising a gene segment including a nucleotide sequenca encoding rotavinus nonstructural protein 3 [NSP3)'); and a
heterglogous polynucleotide {claim 1 - "and a nucleotide sequence ancoding a non-rotavirug polypeptide, wherein the NSP3 and the non
-rotavirus polypeptide are encoded by a single open reading frame"). Indiana Univ further discloses wherein the heterologous
polynuclectide encodes peptide or protein comprises a baclerial peptide or protein (para [0118] - "cloning of bacterlal genes Into the
rotavirus genome could lead to the racombinant viruses capable of inducing protective immune responses against bacteria in vaccines"),

As tha technical features were known In the art at the time of the Invention, they cannct ba consigdarad spaclal tachnical faatures that
would ctherwise unify the groups.

Thanafare, Broups I+, 1l and |1l inventions iack unity under PCT Rule 13 because they do not share the same or cormesponding special
technical featurs,

Continuation of item 4 above: claims 38-48, 59-62 are held unsearchable becausa they are dependent clalms and are not crafted in
acoordance with the sacond and third sentences of Rule 6.4(a).

Form PCT/ISA/210 (extra sheet) (July 2022)
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