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ENES BEF (5= 3)
EHES 1 CATAAGGAATACACGATGICITIC
ERHEE 2 GATTTTCTGCATTTCITCGACA
EHEE 3 AAGCAGGAGAAGCATCGCCTATTGGCATTGTICTITCACTGT
ERHES 4 CGCCCGAAGACCAAGACCGTCGGCAAAGGTTGGAATA
EHlES 5 GCCGCAGACTTTICCTGA
ERy&ES 6 TTTGAAACGCGCGCAAG
EHES 7 AAGGCAACGTCAACGC
EHHES 8 GTCAGCACGGCCTTITG
EHEE 9 CACCGTTGTGGCAGGCACTGAGCGAACAGGAACG
EeEFS 10 CAACCTTGGAGGCACGACCTGAATTITCCAATACGGCCC
EHES 11 GTTGTCCATGAACGCGC
BRIES 12 CAGAAATTCGGTICIGGTCCA
EHlEFS 13 TATTCCAACCTTTGCCGAC
EHES 14 GCCGAACTGCCCTTITG
EeH&EFS 15 CTTTGGAAAGGCGTGGTTCATACCCGTTTACCGAAGAACAGG
By ES 16 CAAAGGCAATACCGTAAGCTGCCATATTGTCCACACCGGC
EHIES 17 CAGAGTTGGTGTCCGAGTT
EHIEE 18 CTTGCCACAACCTTGCTTC
EHl&EE 19 TATTTCCACAACGGCAGC
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(10)

ENES B (5 = 3)
EHEFS 20 GGCTTAGATTCCATCGGTG
BRHHEFE 21 CCACATCTICTTTCGGAATGTICTTTTGGGAGCTGGATAAGGC
BRINEFE 22 GTGGATAACATCGTCGTATTCCTGACAGTTCCGGCATCGTG
e 5|&S 23 CAATTGCGCCTTACCCATG
BHIES 24 CTTTCCGGCAATGTTTCCG
BRHES 25 TTGTCGCGTTTCGGATC
L HIEE 26 CCAACCTTTGCCGACTG
EHES 27 CATCACTACCGCATTGGG
EHES 28 CAGACCGAATTTCTGGAAGG
FHIEFS 29 GCTCAGGGCGTTGACGTGTTTGAGCGTACCCTGC
EHEFS 30 GCGCGTTCATGGACAACGCGTGCCTCCAAGGTTG
FBRHFE 31 CCATTTGGTCGGCGTCA
EHES 32 GCTGTATTGCCTGCCACA
EHES 33 CTTAGATTCCATCGGTGCG
FRHHEE 34 GGCAATGTTTCCGAATCAGC
e 5I&F S 35 GCGATGCTTCTCCTGC
e 5|& S 36 GTGTCCGAGTTTGACCTG
fRyES 37 GAAGCGGAAGGAACGGCTTTTCCGAGACCGAAGCG
BRHIES 38 CTCGCCCGAAGACCAAGACTCTGCATTITCTTCGACAGTC
B HIEE 39 GGCCTGTACTTGGGAAGC
e 5& S 40 GCGCAAGGTGTATTCCAAC
Ee5|&ES 41 GTGTCCGAGTTTGACCTGT
5| &S 42 CAACCTTGCTICCGCC
ERHIFE 43 TCATTCGCCATTTCCACC
BRHFE 44 ATGCGGTAGGCGAGTTGCGTGGACAATATGCCGACC
EHES 45 GGGCAGCCAGTTTTGGGAGATTCACCAAAGGCCCG
o3| &S 46 CCCTTTGTGCCCCTGAC
BRHIEE 47 GTGCCGCCGATGTTGA
BR5IES 48 AACTCGGACACCAACTC
Ee5|&S 49 CATTCAATGCGGTAGGC
E5ES 50 AGCAAGGTTGTGGCAAGAGGGTATGAACCACGCCTT
fRHES 51 CGCCGGTGTGGACAATGAACTGCCCTTTGTGC
ER5IEE 52 CAGCTTACGGTATTGCCTT
BR5IES 53 ATGCCGACCAGTCAGG
B &S 54 ATATGCCGACCAGTCAG
B 5IES 55 GGGAACTTTGGCGATTT
5| &S 56 AGCAGCGCAGCATTCAATGCACAAAGGGCAGTTC
BA5IES 57 TGTTGAAGAACAGGCTGGCGCGAATCATTCGCCATT
BRI ES 58 GTAGGCGAGTTGCGTIC
25 &S 59 TTGGTGAATCCGGTGGA
E5IEE 60 GAGTTGCGTCCGCCGAACTGCCTCTTGCCACAACCTTGCTTCCG
BHIES 61 ACCGCATTGAATGCTGCGCTGCTGCCCGCCAGCCTGTTCTIC
BHIEE 62 TGACTGGTCGGCATATTGTCCACAC
ERHESE 63 CGGACGTGCCGCCGATGTT
By ES 64 CCTTTCCAAAGGCAATACCGTAAGC
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ENES g5l (5 = 3')

R 5 & 2 65 TCGCCATTTCCACCGGATTCAC

ER5IEE 66 TGCGGTAGGCGAGTTGCGGGACAATATGCCGACCAGT

ER5IHEE 67 TTGAATGCTGCGCTGCTGGCAGCCTGTTCTTCAACATCG

EoFl&E=S 68 CGAACTGCCCTTTGTGCC

B2 5 &E S 69 TTGGGACGGACGTGCC

FREIEE 70 TGCCACAACCTTGCTTICC

BRIES 71 CGAATCATTCGCCATTTCCA

FR5IEE 72 CTTTGGAAAGGCGTGGTTCATACAAATCCGTCCGTITACCG
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wyh1l| EAES42 | ENES43 | EIES4 | EIESLS | EAIESL6 | EAIESLT
wyh12| EAES4S | EAES49 | EIESS0 | EIESS1 | EABSS2 | EIBSS3
tyh13| EHIESSA | EHESSS | EAESS6 | EAESS | EAESSS | MAESSO
tyh-14| EHIESEL | EHESES | EHESEO | EAESEl | EAESE2 | EAESE
tyh-15| EHHS70 | EHES7L | EAESE | EAESE | MIESES | EMIES6O
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FET 5x103CFU/mL 5 CFU/mL NTC NU
yk-12 12.89 21.66 Amp#E L Amp#E L
42.2

yk-13 6.28+0.18 9.2240.26 505 51) Amp2E L

tyk-14 7.55 10.93 29.03 34.98

v k-15 4.68 6.88 39.71 42.84

k-2 5.540.099 7.9440.13 26.36+1.46 45.18+1.95

k-3 9.470.11 13.64+0.37 Amp#E L Amp#E L

k-4 5.90+0.03 8.63+0.20 33.0945.23 34.8744.18

oy k-5 5.15+0.15 7.5740.16 29.72410.81 24.31+4.96

v k-6 9.58+0.01 14.10+1.00 Amp 3 L Amp#E L

tyk-7 6.59+0.01 9.42+0.09 Amp2E L 35.84+3.22

tyk-8 5.26+0.19 7.57+0.01 36.1741.19 29.5+1.53

+ K
eors | e T — "
4.25 37.31
Y9 (*5x10% CFU/mL) >.00£0.68 @205 512) NT
wYh10 | o 1072éﬁu /) 11.1840.25 Amp# L NT
4.90 25.522.15

'YL 02 cru/my) >-92£1.15 3203 53D) NT
000000
oooooooaon
0000000000000 00000000000000000x000000000
0000000000000 00000000000000000000x000000 x
000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000 0000000000000 0000000000000000
0000000000000 000000D000000000000000000000
0000000000000 000000000000000000000000000
000000000000 0000000000000000000000000000
0000000000000 000000000000000000000000000
0000000000 0000
000000
00000000000 O00O000

10

20

30

40

50



(18)

JP 2022-542361 A 2022.10.3

10

20

30

T, NG 5x10° .
vk P *HT4T
) CFU/mL NL NS NM NTC T14TR
tyhk-12 12.89 AmpfE L AmpfE L AmpfE L AmpfE L Amp#E L
42.2
wk-13 .2820. Amp £ Amp £ Amp £ Amp &
tyhk 6.28+0.18 mpfE L mpfE L mpfE L 2>D3512) mpfE L
tyhk-14 7.55 30.88 37.03 a—LEL 29.03 34.98
v k-15 4.68 35.38 49.98 47.75 39.71 42.84
tyhk-2 5.540.099 | 29.87 +13.72 | 44.95+£3.75 | 28.41+11.02 | 26.36%+1.46 | 45.18+1.95
ty k-3 9.4740.11 AmpfE L Amp%E L Amp%E L Amp%E L AmpEE L
tyhk-4 5.9010.03 18.46+428 | 1853 +7.46 | 1848 +7.55 | 33.091+5.23 | 34.87+£4.18
tvhk-5 5.15+0.15 34.5+0.55 22.10+£2.38 | 35.98%9.96 | 29.724+10.81 | 24.31+4.96
v k-6 9.58+0.01 Amp%E L Amp%E L Amp%E L Amp#E L Amp%E L
26.3
v k-7 5940, AmpE Amp £ Amp £ 8443,
vk 6.59+0.01 (2505 515) mpfE L mpfE L mpfE L 35.8443.22
v k-8 5.2620.19 30.18%3.00 30.45+3.97 | 33.53%5.54 | 36.17+1.19 | 29.5%£1.53
12.56+0.94%*
tyk-1 (*5x10? Amp#E L Amp#E L 24.3310.52 Amp#E L NT
CFU/mL)
425
v k-9 (*5x10? NT NT NT (303)7;3; 5) NT
CFU/mL) ?
7.42
v k-10 (*5x10? NT NT NT Amp%E L NT
CFU/mL)
490
tyhk-11 (*5x10? NT NT NT (3150')5%21;31) NT
CFU/mL) ?
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ID |IWAE7AT I T F v — &5l (5= 3) &S
MB1 | FAM BHQ1 CCGCAACGTGCCGCCGATGTTGCGG ERAHES 73
MB2 | FAM | BHQ1 GCGTGACGGACGTGCCGCCGATGTCACGC BEHES 74
MB3 | FAM | BHQ1 CGTTGGGACGGACGTGCCGCCAACG BRHI &S 75
MB4 | FAM | BHQ1 CGGGGACGGACGTGCCGCCGATGTCCCCG EHIES 76
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tyhk-13 MB2 8.42 12.01 NT NT NT NT NT Amp#E L
tyhk-13 | MB3 | 8.8240.71 | 12.5440.81 | Amp#EL |Amp#E L |Amp#EL| 19.8 | Amp#EL | Amp#E L
v hk-13 MB4 8.2510.89 11.7220.60 | AmpZEL |[AmpZEL |AmpZEL| 22.01 | AmpZEL | Amp&EL
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ooad
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754 E > 3 CFU/mL DS NTC
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INTERNATIONAL SEARCH REPORT International application No.

PCTAJS 20/43620

A. CLASSIFICATION OF SUBJECT MATTER
IPC-  CO7H 21/04, CO7K 14/22, AB1P 31/04, C12Q 1/68 (2020.01})

CPC - C12Q 1/689, C12Q 2600/16, Y10S 435/871, Y105 435/822

According to International Patent Classification (TPC) or to both national classification and IPC

B. FIELDS SEARCHED

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
Soe Search History document

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 2016/0024562 A1 (ABBOTT MOLECULAR INC.) 28 January 2016 {28.01.2018) Abstract; 1,4-12, 26-28
Claim 5; Claim 9
A WO 2002/079243 A2 (CHIRON SPA et al.) 10 October 2002 (10.10.2002) p341, SEQ ID 4451; (1,4-12, 26-28
p343, SEQ D 4475
A GenBank submission LRE0B187.1, Aquila chrysastos chrysaetos genome assembly, 1,4-12, 26-23

" | chromosome: 7, 04 July 2018 [online]. IRetrleved on 23 Novermnber 2020]. Retrieved from the
intamet: <URL: https://www.ncbi.nlm.nih.govinuccora/LRE06187>, Entire documant

A _jGenBank submission EK565433.1, 1095521038308 Global-Ocean-Sampling_GS-32-01-01-1P3 | 1, 4-12, 26-28

-1PBKB marine metagenome genomic ¢lone 1061005966854 §', ganomic survey sequence, 26
May 2010 [online). [Retrisved on 23 November 2020]. Retrieved from the intemet: <URL:
hitps/iwww.nebi.nim.nih gov/nuccore/EK565433>, Entire document

A _}GenBank submisslon L5483369.1, Neisseria cinerea strain NCTC 10284 genome assembly, 1,4-12, 26-28
chromasome: 1, 17 June 2018 [online]. {Ratriaved on 23 November 2020]. Retrieved from the
internet: <URL: hitps:iwww.nebi.nim.nih.gov/nuccore/L 5483369, Entire document

A GanBank submission AEDD4969.1, Neisseria gonorrhoeas FA 1050, complete genome, 1 July | 1, 4-12, 26-28
«| 2015 [online]. [Retrieved on 23 November 2020], Retrieved from the infernet: <URL:
hitps:/hwww,nchi.nim.nih.gov/nuccore/AE0D4969>, Entire document

|:| Further documents are listed in the continuation of Box C. D See patent family annex.

*  Special categories of cited documents: “T"* later document published after the interational filing date or priority

“A" dogument defining the peneral state of the an which is not considered date and not in conflict with the application but sited 10 understand
to be of particular relevance the principle or theory underlying the invention

“D” document cited by the applicant in the internationa) application X" document of particular rel ; the claimed i ion cannot be

“E"  earlier application or patent but published on or after the international considered novel or cannot be cousidered to involve an inventive step
filing date when the document is taken alone

“L* document which may throw doubts en priority claim(s) or which “Y" document of particular relevance; the claimed invention cannot
is cited to establish the publication date of another citation or other be considered to involve an inventive step when the document is
special reason (as specified} combined with one or more other such documents, such combination

“0"  documentréferring (o an oral disclosure, use, exhibition orothermeans being obvious 10 a person skifted in the art

“p"  document published prior to the international filing dale 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 intermational search report
23 November 2020 31D EC 2020

Name and mailing address of the ISA/US Autherized officer

Mail Stop PCT, Attn: 1ISA/US, Commissigner for Patanis Lee Young

P.0. Box 1450, Alexandria, Virginla 22313-1450

Fagsimile No. 571-273-8300 Telephone No. PCT Helpdesk: 571-272-4300

Form PCTASA/210 (second sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 20/43620

Box No, IT 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 Authority, namely:

2. |:| 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 meaningfil intemmational 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 6.4(a).

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

This Intemational Searching Authority found multiple inventions in this intermational application, as follows:
—-Plaase see continuation in first extra sheet --s-m-=rem=-n

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

A D As all searchsble 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 required edditional search fees were timely paid by the applicant, this international search report covers
anly those claims for which fees were paid, specifically claims Nes.:

4. X Morequired additional search fees were timely paid by the applicant. Consequently, this international search ceport is restrictod
to the invention first mentioned in the claims; it is covered by ¢laims Nos.:
1, 4-12, 26.28, limited to primer Set-1 (SEQ ID NOs: 1-6) and probe of SEQ ID NC:73

Remark on Protest I:I 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 timit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2019}
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INTERNATIONAL SEARCH REPORT

N . i lication No.
Information on patent family members International application No

PCT/US 20/43620

Continuation of Box No. IIl. Observations where unity of invention is lacking.

This applicaion gontains the following inventions or groups of inventions which are nat so linked as to form a singla general inventive
conoept under PCT Rule 13.1. In ordar for all inventions to be searched, the appropriate additional saarch feas must be paid.

Group I+, Claims 1-13, 26-28, directed to a composition comprising a sequence-specific primar set. The composition will be searched to
the extent that the composition encompasses a primer set conaisting of Set-1 comprising SEQ ID Nos:1-6, and a probe wharein the
probe comprisas nuclectides 6-22 of SEQ 1D NO: 73 (nole, these ara the first claimed sequences for a primer set and probe of the
inventive composltion). It is believed that claims 1, 4-12, 26-28 encompass this first namad invantion, and thus these claims will be
searched without fee to the exient that tha composition encompasses a primer set consisting of Set-1 comprising SECQ 1D Nos:1-6 and a
probe wharein the probe comprises nucleotides 6-22 of SEQ: ID NO: 73. Additional composition{s} camprising additional primer set(s)
and/or probe sequence(s) will be searched upon the payment of additional fees. Applicants must specify the clalms thet encompass any
additionally electad composition{s). Applicants must further indicate, if applicable, the claims which encompass the first named
Invention, if different than what was indicated abova for this group. Failure to ctearly identify how any peid additional invention fees are
to be applied to the "+" group{s) will result in only tha first claimed invention to be searched. An exemplary election would ba a
compasition comprising a primer sat consisting of Set-2 comprising SEQ ID Nos:7-12 and a probs wharain the probe comprises
nucleotides 6-22 of SEQ 1D NC: 73 {(claims 1, 4-12, 26-28).

Group |+, Claims 14-28, diractad to a methad of detecting Neisseria gonorrhoeae in a test sample. Group |1+ will be searched upon
payment of additional fees, The method may be searched, for example, to encompass a sequence-specific primer set of Set-1
comprising SEQ ID Nos:1-8 and a probe wherein the probe comprises nucleotides 6-22 of SEQ D NO: 73 for an additional fee and
election as such. It is belisved that claims 14-20, 23-25 read on this exemplary invention. Additional method(s) comprising additional
primer set(s) and/or probe seqguenca(s) will be searched upon the payment of additional fees. Applicants must spacify the claims that
encompass any additionally elected method(s) comprising additional primer sat(s) and/or probs sequence(s). Failure to clearly 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.
Ancther exemplary eleclion would be a method comprising a primer set consisting of Set-2 comprising SEQ ID Nos:7-12 and a probe
wherein the probe comprises nucleotides 6-22 of SEQ 1D NO: 73 {claims 14-20, 23-25).

The inventions listed as Group |+ and Group [I+ do not relate to & single special technical feature under PCT Rule 13.1 because, undar
PCT Rule 13.2, they lack the same or comesponding special technical features for the following reasons:

Special technical foaturas

The inventions of Group |+ and Group II+ each Includa the special technical feature of a uniqua nudleic acid sequence. Each nucleic
acid sequence comprises a unique probe, and is considered a distinct technical feature.

Additionally, Group I+ has the special technical feature of a primer set composition, that is not requirad by Group I1+.

Group |1+ has the spscial technical featurs of a detection methad, that is not required by Group 4.

Common lechnical features

No technical features are shared between the primars andfor probe nuclele acid sequances in each of Groups |+ and Il+ and,
accordingly, thess groups lack unity a priori.

Additichally, even if Groups |+ and |1+ were considerad to share the technical features of including:
a sequence-specific primer set, these sharad technical features are previously disclosed by prior art, as discussed below.

Group |1+ inventions additicnally share the technical feature of:

method of detecting Neisseria gonorrhoeas in a test sample, the mathod comprising:

extracting nucleic acid from the test sample;

ampllying a target sequence by reacting the nucleic ecid extractad in step () with a reaction mixture comprising a strand displacement
DNA polymerase and a sequence-specific primer set, wherein sald sequence-specific primer set Is selected from the group consisting of
Set-1 through Sel-15; and

detesting the presence or absance of an amplified product of step (b}, wherein the presence of sald amplification product is indicative of
the presence of Neisserla Gonorrhoeas in the test sample. However, thess shared technical features are previously disclosed by US
2016/0024562 A1 to Abbott Molecular Inc., (hersinafter ‘Abbeit'),

------spleasa soa continuation on next sheat-——-——-———
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Continuation of Box No. Ill. Observations where unity of invention is lacking.
-=seneneeenONtiNUE from previous sheet—--—--—-—— —

Abbott teaches a methed of detecling Neisseria gonorrhoeaa in a test sample (Abstract - "Polynuclectides useful for detecting Chlamydia
trachomatis and/or Neisseria gonorrhoeae in a test sample, kits, a nucleic acid amplification method and deteclion method including the
same.”; Claim 9 - 'A method of amplifying Chlamydia trachomatis and/or Neissaria gonorrhogae in & test sample’), the method
comprising:

amplilying a target saquence by reacting the nucleic acid extracted In stap {a) with a reaction mixture comprising a DNA polymerase and
a sequence-specific primer set (Claim 9 - *said method comprising: (a) forming a reaction mixture comprising nucleic acid amplification
reagents, a test sample potentially containing a Chlamydia trachomatis and/or Neisseria gonorrhosae target seguence a composition
accarding to claim 1; and(b) subjecting the mixture to amplification conditions 1o generate at least one copy of a nucleic acid sequence
complemantary to the target sequence.’; para [0114] - 'PCR was performed in 1x GensAmp PCR Geld Buffer, 0.25 mM EDTA and 0.125
mM EGTA. Amplitag Gold DNA polymerase was used'; Claim § - 'A primeriprobe set selected from the primer/probe sets consisting of:
Primer and Probe Set 1 (SEQ 1D NOs: 1, 4, and 5);'), and detacting the presence or absence of an amplified product of step (b), wherein
the presance of said amplification product is indicative of the presenca of Neisseria Gonorrhosae in the test sample (Claim 11 - (c)
hybridizing the probe to the nucleic acid sequence complemantary to the target sequence, so as to form a hybrid comprising the probe
and the nucleic acid sequance complementary to the target sequence; and {d} detecting the hybrid as an indlcation of the presence of
Chlamydia trachomatis and/or Neisseria ganorrhoeas in the test sample.'). Abbott does not expressly teach axtracting nucleic acid from
the test sample, or use of a strang displacement DNA polymerase. However, since Abbott teaches use of SDA (para [0036] -
'Amplification procedures are well-known in the art and include, but are not limited to, polymerase chain reaction (PCR), TMA, rolling
circle amplification, nucleic acid sequence based amplification (NASBA), and strand displacemant ampllification (SDA).", it would have
been cbvious te one of ordinary skill in the art that a strand displacement DNA polymerase could be used for the strand displacement
amplification. Further, it would have been obvious that nuclelc acid could be extracted from the tast sample using routine procedures, ta
provide polynucleotide substrate for the PCR test.

As the technical fealures were known in the art at the time of the lnvention, they cannct be considered speclal technical features that
would otherwise unify the groups.

Tharefore, Group I+ and |1+ Invantions lack unity under PCT Rute 13 because they do not share the same or corresponding special
technical faature.

NOTE, Claim 3 drafted as depsndant of tha methed of claim 2 is objacted to for improper antecadent because claim 2 recites a
composition, not a method. For this application, claim 3 is reconstrued as though dependent on the composition of claim 2.
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