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AL

77 A

&

At

I+

il

VATV TR

Listeria monocytogenes

RFTT IR

Bordetella brionchiseptica

Bordatella pertussis

Bordatella parapertussis |

Bordatella parapertussis 2

Vo F TR

Rickettsia ricketsii

Rickettsia akar

Rickettsia conorii

Rickettsia sibirica

Rickettsia australis

Ricketsia felis

Rickeitsia japonica

Rickettsiu africae

Rickeusia hoogstraalii

Rickettsia prowazekii

Rickettsia typhi

FYlrT 4 TR,

Orienfia sutsugamushi

Orientia chuto

EAX U7 T TR

Pisciricketisia salmonis

COERYE DEIN-

Corynebacterium diptheria

Corynebacterium ulcerans

R

Streplococcus aureus

Streptocoocus pyroenes

Streptococcus pneumoniae

Streptococcus agalactiae (77— B Strep)

7 ARy LE

Clostridium botulinum

Clostridium perfringens

Clostridium difficle

Clostridium tetani

RLNTR

Borrelia turcica

Borrelia coriaceae

Borrelia miyamotoi

Borrelia mayonii

Borrelig americana

Borrelia lanei

Borrelia turdi

Borrelia tanukii

Borrelia califomiensis

Borrelia kurtenbachii

Borrelia yangtzensis

Borrelia valaisiana

Borrelia afzelii

Borrelia spielmanii

Borrelia maritima

Borrelia lusitaniae

Borrelia garinii garinii

Borrelia garinii bavariensis

Borrelia japonica
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Borrelia sinica

Borrelia burgdorferi

Borrelia bissettii

Borrelia carolinensis

LT AR

Leptospira alexanderi

Leptospira borgpetersenii

Leplospira inlerrogans

Leptospira kirchneri

Leptospira mayottensis

Leplospira noguchii

Leptospira santorosai

Leptospira weilii

A ZRYF Y LR

Mycobacterium tuberculosis

Mycobacterium africanum

Mycobacterium orygis

Mycobacterum bovis

Mycobacterium microti

Mycobacterium canetli

Mycobacterium caprae

Mycobacterium pinnipedii

Mycobacterium suricattae

Mycobacterium mungi

7 AR

Vibrio vulnificus

Vibrio cholerae

ST AR,

Bacillus anthracis

AV T T TR

Neorickettsia risticii

Tar AR

Proteus hauseri

Proteus mirabilis

Proteus myxofaciens

Proteus penneri

Proteus vulgaris

Serratia  marcescens

Serratia plymuthica

Serratia liquefaciens

Serratia mbidaea

Serratia odorifera

Serratia fonticola

o =TE

Yersinia pestis

Yersina enterocolitica

Yersinia pseudotuberculosis

Yersenia Ruckerii

LTV TR

Klebsiella aerogenes

Klebsiella granulomatis

Klebsiella grimontii

Klebsiella huaxiensis

Klebsiella kielensis

Klebsiella michiganensis

Klebsiella milletis

Klebsiella oxytoca

Klebsiella pneumoniae

Klebsiella quasipneumoniae

Klebsiella similipneumoniae

Klebsiella quasivariicola
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Klebsiella senegalensis

Klebsiella steroids

Klebsiella varicola

LT RN AR

Enterobacter cloacae

Enterobacter cancerogenous

Enterobacter acrogenes

Enterobacter hormaechel

TG Y5y B—

Pluralibacter gergoviae

;
2|

2 e

Citrobacter diversus

Citrobacter freundii

Citrobacter amalonaticus

Citrobacter braakii

Citrobacter fanmeri

Cirobacter koseri

Citrobacter sedlakii

Citrobacter werkmanii

Citrobacter Youngae

YI-EXTIR

Salmonella bongori

Salmonella enterica subsp. Enterica

Salmonella choleraesuis

Salmonella dublin

Salmonella enteritidis

Salmonella gallinanim

Salmonella hadar

Salmonella heidelberg

Salmonella infantis

Salmonella paratyphi

Salmonella typhi

Salmonella typhimurium

Shigella boydii

Shigella dysenteriae

Shigella flexneri

Shigella sonnei

Escherichia albertii

Escherichia coli

Escherichia fergusonii

Escherichia hermannii

Escherichia mammotae

Escherichia vulneris

TN F—=F

T AT LR

Plasmodium falciparum

Plasmodium knowlesi

Plasmodium vivax

Plasmodium ovale wallikeri

Plasmodium ovale curtisi

Plasmodium malariae

NS TT AR,

Toxoplasma gondii

T AN

T VITIE

Naegleria fowlerd

R T A E

Entamoeba hystolytica
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bl
£

TF A=A AR

Blastomyces dermatitidis

Blasomyces gilchristi

Blastomyces helicus

Blastomyces percursus

Blastomyces emzantsi

Sy TAA T AR

Coccidioides imimitis

Coccidioides posadasii

E A NTT AR

Histoplasma capsulatum

—a—FE AT AR

Preumocystis jirovecii

Ao ItAR

Talaromyces marneffei

Aok B Y 7 AR

Sporothrix schenkii

U "“’/:L'?.’-‘-T,E

Leishmania aethiopica

L eishmania arabica

Leishmania archibaldi

Leishmania aristedesi

Leishmania (Viannia) braziliensis

Leishmania chagasi

Leishmania donovani

Leishmania (Mundinia) enriettii

Leishmania forattinii

Leishmania gambami

Leishmania gerbili

Leishmania (Viannia) guyanensis

L eishmania infantum

Leishmania killicki

Leishmania (Viannia) lainsoni

Leishmania major

Leishmania (Mundinia) macropodum

Leishmania (Mundinia) martiniquensis

L eishmania mexicana

Leishmania (Viannia) naiffi

Leishmania (Viannia) panamensis

Leishmania (Viannia) peruviana

Leishmania pifanoi

Leishmania (Viannia) shawi

Leishmania tarentolae

Leishmania tropica

Leishmania turanica

Leishmania waltoni

Leishmania venezuelensis

MRS 2R

Trypanosoma brucei

Trypanosoma rhodesiense

Trypanosoma equiperdum

Trypanosoma vivax

Trypanosoma congolense

Trypanosoma cruzi

Trypanosoma lewisi

Trypanosoma melophagium

Trypanosoma nabiasi

Trypanosoma rangeli

Trypanosona theileri

Trypanosoma theodori
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Trypanosonm cruzi

Trypanosoma cruzi marinkellei

Trypanosoma dionisii

Trypanoson erneyi

Trypanosoma livingstonei

Trypanosoma wauwau

Trypanosoma conorhini

Trypanosoma rangeli

TTNTT

Giardia duodenalis

Fat g

Onchocerca volvulus

RIS

T=TRB

Taenia solium (P

Taenia saginata (4FF)

e d=ti g Ly N =1

Diphyllobothrium latum

Diphyllobothrium dendriticum

Diphyllobothrium nihonkainense / klebanovskii

Schistosoma bomfordi

Schistosoma bovis

Schistosoma curassoni

Schistosoma datta

Schistosoma edwardiense

Schistosoma guineensis

Schistosoma haematobium

Schistosoma harinasutai

Schistosoma hippopotami

Schistosoma incognitum

Schistosoma indicum

Schistosoma intercalatum

Schistosoma japonicum

Schistosoma kisumuensis

Schistosoma leiperi

Schistosoma malayensis

Schistosoma mansoni

Schistosoma margrebowiei

Schistosoma mattheel

Schistosoma mekongi

Schistosoma ovuncatum

Schistosoma nasale

Schistosoma rodhaini

Schistosoma sinensium

Schistosoma spindale

Schistosoma turkestanicum

il d

thiva 7T AR

Sarcoptes scabiei

A VA

AN R VAR,

A RS

TS I FF A AR,

B AT

FTWNETA WA

Deltavirus italiense [HDV-1]

Deltavirus japanense [HDV-2|

Deltavirus peruense [HDV-3]

Dellavirus taiwanense [HDV-]

Deltavirus togense [HDV-5]

Deltavirus carense [HDV-6]

Deltavirus cameroonense [HDV-7]

Deltavirus senegalense [HDV-8]
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A h AT A AR

Orthoherpesvirus A (E AUFF)

T 77 A NAE

T I 7A A

=TT F LA R ILA

AT A A

HA 27 F (Caaingua)'/ A /LA

TN FIA A

FI LT TAINA

FERT <A T A LA

A F— F AR

TR LR T A A

Za— FE=H VUL IR

RTTA A

AT RIT AR

2 HYT—HTA IR

<o A A

T K7 A A

Eo e HA KT A(Mosso das Pedras) 7 A /LA

I TR A A

EA NNy E

A= g e o PR A

By A A A

U AR e A A

0 A Y274 LA

i A A

L R A LA

S RERGA VA

IV T TUIA A

7 (Tonate) 77 A /1A

I £2:4 Z(Trocara) 7 - 74 A

A A

ARRALT 7fbdE 7 A A

FEEL < 7 A WA

T HEAT A A

L EFT R A

(UL BT 7 A /LA R METT B A L

A(norvithabdovirus))

Hr~lb kAR

R EIR YA A

T bR A AR

i EBRE R A A

A ANV T A A

S IBR A LA

FILE LA VAR

7 ERE A LA

b T Y o SeRme A A

NNe—Hapry A AR
AR A AR,

grom A A

b b= A /LA OC43

tEZ » =y LA HKUR4

E bamd oA /LA HKUI

AT TIA A

3 747 A(Myodes) = 2717 LA 20LI4
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A=A oA LA
RagfIVAR

HES PR o A A

e D I e M WA )

=217°E 1) SARS Hk= oA LA WIVI

2t ) A LA RATGI3

AS=Gap A VAR AN
Say A IVAR

R IR R R = A A

Pipistrellus = 77 1) ()= 2}~ 17 A LA HKUS

Tylonycleris =2 17-E U /)= m17 A /L A HKU4

NR—ZaaF A NARRE /<
AYA AR

A s m—A7 = 75 U (Eidolon ba)?) = 1=/ /LA CT04

N—t o hAATZEY Ot/ A GOCDCL

No—z w h A E) D=t A LA HKU9

NR—FaahyA LARES
ATA VAR

2% | HprS—4 21 11F A /LA Zhejiang2013

RG 2T ITA VAR

Y A 25T VT T 17 A LA (Sosuga pararubulavirus)

NI VAR

A BT =7 A /LA (Hendra hinipivins)

=N A A

T LA AR

F A A

TRZ A NAR

EIRT A A

RF A B a—Fa A LA

A 7AW A

HA T A LA A A

LA KA IA

W) A IR

V=TT A WA,

FIVT T A IR

7 7 ARavn) A 2 A

ZIEA VAR

AT AIA

DI A A

T IR A A

TR A LA

HA e A LA

CRIiFs

& —SREAPERNE T A IV A LU T2 AT

o2 VAR,

HH A NAA

A A AB

A2 AIAC

a &y NAD

a# A VAR

2H A IAG

&7 AV AH

2 XA A

AT AINA]

STy I AT INAR

EHEZ A v A1

s A )22

/b3 B I (Cercopibtecine) LA T A LA

O A L AR

DT NI FAINLATTA A

DT INT 7P RTA RS

TN T IT AN LA A I ]

A RT NG 7N ATAINA |

F¥ETNT ISR A NA
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AT AR T LT 7L A A A9

INTIT FAIRAGA LA

BT INT IR AT A A2

SN TN T 7oA A )4 3

T I T AL ATIA I A ]

LT INT AR ATI A LA S

DT INT 7oA A IV A 4

LT INT IR ATA IV A §

7T INT 7R A A9

RATIT AN ATA A

b R TNT 7oAl XA A IVA S

A sy HI T T I T gl AT A A |

THS LTI T ol A A JLA |

A 2T T AR ATA A

Vs U7 A AR,

b R LA AR YT AL A I A R

WA R AT A AR

b A A JLSATIA RS

FUITANAR

AAVPINEE AR T A LR

RARI H oo NN ATIA A4

TR DANNAR

TR TA A AT HA T AT EETD)

TUFUTANAB IS X B AN AYT HA T
Hi

TR A NACERY A UANA L, 2, BEU3ES
Gly)

FA S FAIWAA

FA4 /A IVAB

4 S JAIWVAC

TIT 7 A 7 N AP A
VAR

A2 INILAFA

=B A T NPT A
A&

A 7L AR

HoreA 2 Nx A I
A

A T C

FIAA T T A I
I

A TN AD

A YAV

R A L A 1A

DT ST I AR

Vas A UBREY A LA

YT 7 4 2MQuaranfil) 7 A /b A

= oA AR

F—U h = hOA LA

Rh f T R ALR

EILED DA NRE

WREDA VA

A ARB T AN A AT 73

7RIS A WA

RFHET A A

/RS

T RREY A A

LHERRE T A IV A

WETIA AR,

Rubivirus rubellae

Rubivirus ruteetense

Rubivirus strelense
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AT T A AR

Mumps orthorubulavirus

A= —F) A AR

BA B =T LA

E kA ’5’:1“—“‘\1_"'_?4)1/;(

ANS=a—E7A VAR

b R ma—E A LR

TIT i’ a—ergA A
&

b FTAT r AR UA LALLBEHI LD ETOY
TEAT)

R —w A VAR

b hR—g 3 o—v A L ALLBETFICE DL TOH
FA7)

Hoeiv'n—ei74 VAR

b by r—e A ALl B L AT
547

FINARINET—2 A /LA

YT N R =2 A VALl BRI LA TOH T
A7)

AT g A
A8

S TR SE = A VAL BETHC L HETD
YTHAT)

= m—=7A VAR

Td =R R—e A VAL BEFHCLAETOY T
5 AT

LT A VAR

b MEETEVA LA ]

E MEEREYALA2

INSBTTA VAR

Andes A7V SN H T A I A

Asama F/L kN B2 7 A VA

Asikkala AL o F DA LA

Bayou A/ b B A 1A

Black Creek Canal A7L ko2 # 07 A )L A

Bowe # /L haxir 2z A A

Bruges A /L b 204 A

Cano Delgadito #71 b/~ & 074 1A

CaoBang A/l polr & A 1A

Choclo AL ks~ vopA LA

Dabieshan 471 f s 07 A LA

Dobrava-Belgrade A7v b ¥ 71 LA

El Moro Canyon Z7/L /% 7 A 10 A

Fugong A7V ks #1074 L2

Fusong A7V b~ # 74 1L A

Hantaan 7L k7~ HpA LA

Jejo AL b R A LA

Kenkeme F/L ko2 207 A LA

Khabarovsk 771 s\ B 07 A 1V A

Laguna Negra AL s 20 A LA

Luxi /L b #A LA

Maporal A7V b2 B A SV A

Montano AL ks ZrrA 1A

Necocli A7V ks & 07 LA

Oxbow A1 [ A SR

Prospect Hill A7V b/~ # w71 LA

Puumala A/ hons XA A

Robina 771 /N5 1A LA

Rockport A7V b2~ & 7 LA

Sangassou AL k2B T A A

Seewis AL foss XTI A VA
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Seoul AL oA BT A VA

Sin Nombre #7L S5 % A 1A

Tatenale A7V /2B A LA

Thailand A7 F 2\ Z 07 A 1WA

Tigray A7 hoNAH DA LA

Tula A7V 738 A SR

Yakeshi 771 b2 74 1L A

FNIH Yy RIA AR

Abatino macaca 75 w7 A7 A LA

Akhmeta 71 /LA

T Z AN 7 ATA VA

TG BT A A

g A LA

g haANT AR

B IS 7 A IR

T 74 =iy I AgA JUA

AN TR ATTA A

Tatera 78 w7 A7 A N2

TR A A

A RRIIETA A

VoA VAR

T 55 o IR

A—A bFUTamE) U ytbrrf LA

Bokeloh =70 1) ¥ 74 /LA

Duvenhage U w04 LA

d—my e 1 ) oA A

@y ayEY 2 Uy A

Ao I D agE ) Uy Hrr A A

Ikut U w74 LA

Khujand VU w4174 1A

Madagascar =2 7€ I U s m74 LA

A AR

Lagos =17-E U U wrtb iz LA

Mokola U w7 /1A

Shimoni =2 77-E 1 ) w474 1A

West 2—H12 A4 Fagxl U oty X

Tkoma U w071 LA

Lleida 2 77<E J U w7 /LA

2w LA NAR

U o BRI SE LA

T ARTT LA LR

EFTTF SO NAA

ERTF /A AB

E W TFES AL NAC

L RTF S A AD

ERTF S 2L NVAE

bt F7F A NAE

ERNTTF S OANAG
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INTERNATIONAL SEARCH REFORT
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International application No,
PCT/US22/47599

A, CLASSIFICATION OF SUBJECT MATTER

IPC - INV. C12N 15/867: AB1K 38/215; COTK 14/165 {2023.01)
ADD,
CPC -  INV.C12N 15/867; AB1K 39/215; COTK 14/165

ADD, A61K 2039/53; C12N 2740/00041; C12N 2740/10043; C12N 2740/16043
According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

See Search History document

Minimum documentstion 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

Sea Search History documant

Electronic database consulted during the international search {name of database 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 io claim No.

X WO 2021/062419 A1 {BURKE JOHN) 01 April 2021; abstract; page 5, paragraph 3; page @, 1,3, 5 10-11
paragraph 1; pg. 44, paragraph 3; pg. 52, paragraph 2; pg. 70, paragraph 5

A US 2016/0230190 A1 (INSERM) 11 Auguat 2016; paragranha [000E], [0069] 1-3, 5, 10-11

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

D See patent family annex.

* Special categories of cited documents:

“A” documentdefining the general state of the art which is not considered
te be: of particular relevance.

“D”  document cited by the applicant in the international application
“g" %lien;j:geplimiun or patent but published on or after the intemnational
ing

“L"  dooument which mf:ﬁethrwg doubts on priority claim(s) or which
is cited to establish it{Jubhp:.tmtm date of &
(]

citation or other

“T" laterde published after the international filing date u?riurity
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X* doeument of particular relevance; the claimed invention carmot be
considered novel or cannot be considered to imvolve an inventive step
when the document is taken alone

“Y* document of particular relevance; the claimed invention cannot
be considered to involve an inventive step when the document is

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 571-273-8300

special reason (as specitied) combined with one or more other such documents, such combination
e 1e: g 1 discl use, exhibition or other means being obvious to a person skilled in the art
“P"  document published prior to the international filing date butlater than  “&™  document member of the same patent family
the priority date elaimed
Date of the actual completion of the international search Date of mailiqg of the international ﬂnh report
26 May 2023 (28.05.2023) M 27 zu
Name and mailing address of'the ISA/ Authorized officer

Shane Thomas

Telephone No. PCT Helpdesk: 571-272-4300
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Box No.1 Nucleotide and/or amino acid sequence(s) (Continuation of item L.c of the first sheet)

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

a, D forming part of the international application as filed,

b furnished subsequent to the intemational filing date for the purposes of intetnational search (Rule 137er 1(a)),

accompanied by a statement to the effect that the sequence listing does not go beyond the disclosure in the
international application as filed.

2. I:l With tegard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent thai a meaningful search could be carried out without 8 WIPQ Standard ST.26 compliant sequence

listing.

3. Additional comments:

Form PCT/ISA/21¢ (continuation of first sheet (1)) (July 2022)

10

20

30

40

50



(82) JP 2024-541940 A 2024.11.13

INTERNATIONAL SEARCH REPORT International application No,

PCTIUS22/47599

BoxNo. Il 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)g) for the following reasons:

1 I:I Claims Nos.:
because they relate to subject mattet not required to be searched by this Authority, namely:

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

3. X4 claims Nos.: 30-33, 4884 :
because they are dcpmdmif claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 1l Observations where uoity of nvention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-""-Plaase See Supplemental Page-"™-

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

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

w

. I:l As only some of the required additional search fees were timely paid by the applicant, this intemationel search report covers
only those claims for which fees were paid, specifically claims Nos.:

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
" to the invention first mentioned in the claime; it is covered by claims Nos.:
Groups |+, Clalms 1-29, 34-47, and pathcgen polypeptide (antigen genus), SARS-CaV potypaptide {antigen specles)

Remark on Protest D The additional seaxch fees were accompanied by the applicant’s protest and, where applicabie, the
payment of a protest fee.
E] 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. .
[:] No protest accompanied the payment of additional search fees,
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US22/147599

~~*-Continued From Box Ne. lll: Obeervations whera unity of Invention is lacking-***

This application contains the following Inventions or groups of invantions which are not so finked as to form a single general inventive
concept under PCT Rula 13.1, In order for all Inventions to ba examined, the appropriate additional examination fees must be paid.

Groups I+, Clalms 1-28, 34-47, and pathogen polypeptide (antigen genus), SARS-CoV polypeptide {antigen species) are directed
towards recombinant retroviral vectors comprising rriutant integrase and a payload.

‘The recombinant viral vectors of Claims 1-2, 3 (in-part), 5, 10, 11 {In-part) are believed to encompass the first namad invention of Groups
I+ and are the claims that will be searched without fee to the extent that they encompass pathogen polypeptide (first exemplary antigen
genus), SARS-CoV palypeptide (first exemplary antigen spacies).

This first named invention of Group |+ has been selected 1o encompass the firat les of each of the genera found in claims 3 and 11

basad an the guldance set forth in section 10.54 ¢f the PCT Intemational Search and Preliminary Examinatign Guidellnes.

M, .
Applicant Is Invited to elect additional antigan genus and antigen species, o be searched, Additional antigeri genus and antigen specles
will be searched upon the payment of additional fees. Applicants must specify the searchable claims that encompass any addilonally
slected antigen genus and antigen species. Applicants must further indicate, If applicable, the claims which encompass the first named
Invention, I different than what was indicatad abowve for this group. Failura to cleary identify how any paid additional invention fees are to
be applied to the "+ group(s) will result In only the first claimed Invention to be searched/examined, An exemplary election would be
pathogen polypeptide {antigen genus), SARS-CoV-2 with furin cleavage site at 682-685 of SEQ 1D NO:- 21 and mutation at residue 814 of
SEQ LD NCx 21 (entigen specles).

Groups [+ share the technical featuras including: 8 recombinant retroviral vector comprising a first nucleic acid saquence encoding a
mutant integrase and a second nucleic acid sequence encoding at least ohe payload, said mutant integrase, when compared to a
wild-type integrasa, comprises at lsast ane mutation in a Mg2+ binding motif of & catalytic core domaln; and sald at least one payload
compiises an antigen; thase shared technical features are previously disclosed by WO 2015/078989 A1 to FLUNDACION CENTRO
NACIONAL DE INVESTIGACIONES CARDICVASCULARES CARLOS Il (CNIC) {hersinafter 'CNIC') in view of US 2008/0281128 A1 fo
Lu, X. et al. (hereinafter LU} as evidenced by the publication entitied The HIV-1 Integrase: Modeling and Beyond' by Arora, R. et al.
(heralnafier 'ARORA').

'CNIC discloses a recombinant retroviral vector (a recomblnant lsntivirus (retroviral) vector; page 2, lines 18-19; page 29, linas 14-21)
comprising a first nuclalc ackd sequencae encoding a mutant Integrase (a hucleic acid encoding a recombinant [entivirus comprising a
lentiviral integrase with a mutatlon; page 2, lines 22-25; page 29, has 14-21) and a second nucleis acid sequence encoding at feast ona
payload (a polynucleotide of interest is in a vector; page 2, lines 8-15; page 3, lines 3-6), sald mutant integrase, when compared toa
wild-type integrage, comprises at least one mutatlon in a Mg2+ binding motif of a catalytic core demaln (a lentiviral integrase with a D64,
D116 or E152 mutstion; page 30, lines 13-21, as indicated by the ARORA avidentiary, where D84, D116 and E152 are the catalytic
residuss which bind MG2+; page 5, third paragraph). CNIC does not disclose said at least one payload comprises an antigen. LU
discloses at least one payload comprises an antigen {the lentiviral vector comprising an antigen; paragraph [0011]). It would have been
obvlous to a person of ordinary aklll in the art, at the time of the Invention, to hava modified tha vectar, as previously disclosed by CNIC,
with the antlgen, as previously disclosed by LU, to provide the benefit of generating an immune response against the antigen in an
animal.

Sinca hone of the spacial technlcal faatures of the Groups 1+ inventions is found in more than ona of tha jnventions, and sinca all of the
shared fechnical features are previously disclosed by the CNIC and LU references, unity of invention is lacking.
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