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F K

MG92 5 > AHY i | 355 MG92-3-A k7 > AV L (LE) X LA
F K

MG92 b7 > ZEY 4 | 356 MG92-4-A k7 > AR FEH(LE) X7 A
F R

MG92 kT v AR G | 357 MG92-4-A bk 7 > AR FiiH(RE) X LA
F K
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i g7k i 1 A7
MG92 b F 2 AHR Y | 358 MG92-5-A b 7 ¥ ZE/ VIHRE) X7 %
F K
MG92 k7 > RRY i | 359 MG92-5-A bk F ¥ ARV FEMH(LE) X7 LA
F K
MGY2 b7 > ARV hi | 360 MG92-6-A k7 > AR 2 A74i(RE) XY Lt
FF
MG92 7 v ARV i | 361 MG92-6-A T > AR L FEU(LE) X7 LA
F K
MG92 7 > AEY | 362 MG92-7-A | 7\ AR/ L A HH(LE) T LA
FF
MG92 kT AR U | 363 MG92-7-A | 7 > ARV L 40H(RE) R LA
FF
MG92 b7 > AR U | 364 MG92-9-A kT o AR Y L FEHH(LE) X7 LA
FK
MG92 b7 > AR Ui | 365 MG92-9-A kT > RV 4iH(RE) A
FF
MG92 b7 > AR UG | 366 MG92-11 k 7 > AR/ A UH(RE) A
F K
MG92 7 > ARV 85 | 367 MG92-11 | 7 AR 2 /Edg(LE) R LA
FF
MG92 k7 > AEY 8 | 368 MG92-17 b F > AR L FEHH(LE) Xy LA
F K
MGY92 kT > ARV U | 369 MG92-17 7 o AR W A5 H(RE) S/
F K
MG92 b7 > AR i | 370 MG92-20 | 7 > AR AiH(LE) X7 L
FFK
MG92 7 ARV i | 371 MG92-20 | 7 v AR Y AT (RE) X7 T
FF
MG92 kT AEY i | 372 MG92-21 | 7 v AR Y A 5(RE) Ry LA
F F
MGY2 k7> 2 | 373 MG92-21 kT 2 AR o JEM(LE) Xy LA
FF
MGY92 b7 > AR i | 374 MG92-27 T AR Y A H(LE) X7 L7
F K
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ooooooao
i e 51175 5 Gl AT

MG92 k7 ARV i | 375 MG92-27 b 7 ¥ A AU (RE) Ry LF
F K

MG92 7 AR | 376 MG92-28 kT > A/ 45 b(RE) X7 LA
FF

MG92 | F AR | 377 MG92-28 k7 ¥ RAHK Y L EHR(LE) X LA
F R

MG92 7 v ARV 4 | 378 MG92-37 k7 > A7V L IEHH(LE) Xy LA
F K

MG92 T v ARV | 379 MG92-37 b 7 o ARV A HH(RE) X7 LF
F ¥

MG92 5 A 8 | 380 MG92-86 kT 2 AW o LENR(LE) XY LA
F K

MG92 T ARV | 381 MG92-86 | 7 3 ARV A HH(RE) Xy vA
F K

MG92 T ARY i | 382 MG92-136 b T AR Y L Aili(RE) RJ LA
F K

MG92 h T ARV | 383 MG92-136 k7 > Z A FEBH(LE) X LA
F K

MG92 b7 > AR i | 384 MG92-138 b 7 > ARV 4i%i(RE) R LA
F K

MG92 k7 ARV Ui | 385 MG92-138 b F > R/ AEHH(LE) 2T LF
F K

MG92 FF v AR b | 386 MG92-155, MG92-160 k7 > ARY U Flg | X2 LA
(LE) F K

MG92 7 ARV A | 387 MG92-155.MG92-160 T > ARV Al | X7 LA
(RE) F K

MG92 FZ &R b | 388 MG92-157 |7 » &R HEH(RE) X7 LA
FF

MG92 T v AR K | 389 MG92-157 b T 2 AR o /EHH(LE) Ry LA
i F K

MG92 FF > AR | 390 MG92-159 k7 > AR Y VA EHRE) X7 LA
F ¥

MG92 ~ T ARV 8 | 391 MG92-159 | 7 i AR Y /8 (LE) X LA
F I
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Ly Bl I3 5 i B AT
MGY2 b7 ARV 8 | 392 MG92-162 k7 > AR Y 4 HiHRE) X7 LA
F K
MG92 k7 ARV M | 393 MG92-162 k T AR Y I H(LE) &/ AV
F K
MG92 7 AR U | 394 MG92-163 k7 > AR /2 N(LE) Xy LA
F K
MG92 b7 ARV i | 395 MG92-163 k7 > AR 2 F54HRE) X7 LA
F K
MG92 7 > ZEY i | 396 MG92-164 ~ T > AR/ o AHH(RE) &/ AV
FFK
MG92 7 ARV A | 397 MG92-164 + T AR/ o 7EHH(LE) Xy VA
F K
MG92 FZ ARV i | 398 MG92-165 k 7 > AR/ 4 iH(RE) R LF
F K
MG92 +F o RA | 399 MG92-165 ~ 7 i A5/ A HH(LE) X7 LA
F K
MG92 kZ AR | 400 MG92-172 k5 > A A/ A G(LE) &/ A%
F K
MG92 kT ARV | 401 MG92-172 b 7 AR Y 4T HH(RE) X7 LA
F K
MG92 F 5 AEY i | 402 MG92-174 k7 > A Ei(RE) /A
FFK
MG92 T ARV 8 | 403 MG92-174 b 7 > A# Y/ > /edi(LE) R LA
F K
MG92 FF > ARV i | 404 MG92-177 k F & 2 IR (LE) X7 LA
F K
MG92 b T AR 8 | 405 MG92-177 b 7 ¥ ARV A7 H#(RE) &/
F K
MG92 ~F > ARV Ul | 406 MG92-183 | 7 > A e HH(LE) X7 LA
FiF
MG92 b7 ARV A | 407 MG92-183 b+ 7 AR/ AHRE) ES/ AV
F K
MG92 hZ ARV 408 MG92-185 | 7 > A FEUH(LE) &/ AV
F N
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fih it Bl S5 ] 47

MG92 b F AR 8 | 409 MG92-185 b T A/ A ATHH(RE) X7 LA
F K

MG92 |7 AE i | 410 MG92-187 T > AR/ 2 (LE) R LA
FF

MG92 7 > ARY i | 411 MG92-187 k7 AR Y 45 8#H(RE) X7 LA
F K

MG92 T AR i | 412 MG92-188 b 7 > AR/ L liH(LE) XY LA
F K

MG92 b7 RAE S i | 413 MG92-188 kT o A7 Y AT HH(RE) X LA
F K

MG92 k7> ARV i | 414 MG92-189 | T > AR Y > /ENH(LE) /P
F K

MGY2 FZ AR i | 415 MG92-189 kT > AR Y 45 IH(RE) XY LA
F K

MG92 k> ARV U | 416 MG92-196 k7 > AR Y L fEHH(LE) XY A
F F

MG92 | F v ARV i | 417 MG92-196 | T > AR/ A Aili(RE) Ry LAt
F

MG92 b7 AHEY | 418 MG92-222 | T AR L IEHH(LE) X7V
F K

MG92 kT > AR | 419 MG92-222 MG92-266 T > ARV 47t | R 7 A
(RE) F K

MG92 k7 > ABY | 420 MG92-224 kT v AR Y A U(RE) X7 L
FF

MG92 b7 ARV | 421 MG92-224 |+ 7 > AR Y 2 LEH(LE) X2 L
F K

MG92 T ARV U | 422 MG92-226 k7 > AR Y AT H#(RE) XA
F K

MG92 FZ i 2ZHE Y k| 423 MG92-226 | T > AR o JEHH(LE) Xy LA
F K

MG92 [ Z AR | 424 MG92-264 | T > ARV 2 fER(LE) X LT
FF

MG92 b7 > ARV | 425 MG92-264 T 2 AR Y A HH(RE) Ay VA
+ I
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g [iRRdI ey i AT
MGY92 b T RES | 426 MG92-266 ~F > 2 A bi(LE) XY LA
F K
MG92 T > AR i | 427 MG92-267 k7 ¥ AR Y HEHRE) XY LA
F K
MG92 +F > AR U | 428 MG92-267 k7 »» AR/ A bii(LE) XY LA
F K
MG92 |52 ARV o8 | 429 MG92-272 b T ARV A UHRE) XY LA
F K
MG92 7 > AR L | 430 MG92-272 k F > ARV L AEHH(LE) X7 LA
F K
MG92 b5 AF Y s | 431 MG92-274 + 5 > A Y ATHHRE) 2y LA
F K
MG92 k7 > ARV U | 432 MG92-274 | 7 > AR Y I HH(LE) XY LA
F K
MG92 b Z AR o | 433 MG92-284 kT > AR Y L IEU(LE) Xy LA
TR
MGY2 7 2 ARV A | 434 MG92-284 T o AR/ A B(RE) X7 LA
F K
MG92 | F > ARV Vi | 435 MG92-288 | T 2 AR L L Hi(LE) R LA
F K
MG92 k5 =Y i | 436 MG92-288 k7 > A U AHH(RE) Ry LA
F K
MG92 7 > AR i | 437 MG92-291 kT > A/ A HH(LE) 24 A
F K
MG92 T > AR | 438 MG92-291 T » A Y L AHHRE) X LA
F K
MG92 b7 > RR Y Ui | 439 MG92-295  F 2 AR Y A ATH(RE) R LA
F kK
MG92 k5 AR A | 440 MG92-295 k7 AR L AEbi(LE) X LA
F K
MG92 T ARV i | 441 MG92-302 k7 > AR Y AIRE) Xy LA
F K
MGY92 k7 > AR i | 442 MG92-302 T > A2 Y 2 JEbi(LE) R7 LA
FFK
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MG92 F T ZERY | 443 MG92-310 k5 > ARV A (RE) Xy LA
F K
MG92 7 > AR i | 444 MG92-310 k 7 > AR o Aili(LE) Ry LA
F K
MG92 T AR U | 445 MG92-311 kT » AR Y L IEHH(LE) X7 LA
F K
MG92 k7 AR i | 446 MG92-311 k5 ¥ AR Y VEURE) X7 LA
+F R
MG92 T ABR Y i | 447 MG92-312 k7 AR Y A 5H(RE) /A
F K
MG92 7 ARV i | 448 MG92-312 7 > ARV L IEH(LE) X
F K
MG92 5 A L | 449 MG92-322 kT > AR Y EEH(LE) XY L
F K
MG92 T AR i | 450 MG92-322 | T R R Y S AiH#(RE) X7 LA
F K
MG92 |7 AFRV | 451 MG92-323 kT > R Y L LER(LE) XI LA
F kK
MG92 T > AFEY i | 452 MG92-323 kT AR Y A H(RE) Xy LA
F R
MG92 k7 ARV o | 453 MG92-344 7 AR/ L FEUE(LE) Ry LA
F R
MG92 7 ARV i | 454 MG92-344 +F o AR Y A HHRE) X7 L
F K
Oooo0DaDo
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INTERNATIONAL SEARCH REFORT

(85)

JP 2024-533038 A 2024.9.12

International application No.
PCT/US2022/076059

A, CLASSIFICATION OF SUBJECT MATTER

C12N 15/62 (2006.01) C12N 15/70 (2006.01} C12N 15/90(2006.01) C12N 5/10(2006.01) CI12N 9/12(2006.01)

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

B. FIELDS SEARCHED

Minitmm documentation searched (classification system followad by classification symbols)

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

GenomeQuest: SEQ ID NOs: 1,3,5,7,9,11,13,15,18,19

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
Google Scholar: transposase, I5200/I5605, TpnA, TpnB and like terms. Google Fatents: metagenomi, transposase, inventors names

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to
¢laim No.

Documents are listed in the continuation of Box C

Further documents are listed in the continuation of Box C

See patent family annex

* Special categories of cited documents:

Email address: pctigipanstralia.gov.aun

"A"  document defining the general state of the art which is not "T"  later document published after the international filing date or priority date and not
considered to be of particular relevance in conflict with the application but cited to understand the principle or theory

"D"  document cited by the applicant in the intermational application underlying the invention

"E"  calier application or patent but published on or after the "X"  document of particular relevance; the claimed invention cannot be considerad
international filing date novel or cannot be considered to involve an inventive step when the document is

taken along

"L"  document which may throw doubts on priotity claim(s) or "Y' document of particular relevance; the claimed invention cannot be considered to
which is cited to establish the publication date of another ittvolve an inventive siep when the document is combined with one or more other
citation or other special reason (as specified) such documenis, such combination being obvious to a person skilled in the art

"' dociumment referring to ral discl xhibiti othe
means retemng f an o elosure, use, & OMOTOREL wgw  dosument memiber of the same patend fammily

"P"  document published prior to the international filing date but
later than the priority date claimed

Date of the actual completion of the international search Date of mailing of the infernational search report

22 December 2022 22 December 2022

Name and mailing address of the ISA/AU Authorised officer

AUSTRALIAN PATENT QFFICE Dejan Bursac

PO BOX 200, WODEN ACT 2606, AUSTRALIA AUSTRALIAN PATENT OFFICE

{ISO 8001 Quality Certified Service)
Telephons No, +61 2 6283 3197

Form PCT/ASA/210 (fifth sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Ne,
C (Contimyation). DOCUMENTS CONSIDERED TC BE RELEVANT PCT/US2022/076059
Category* | Citation of document, with inkication, where appropriaie, of the relevani passages Relevant 1o claim No.

GenBank Accession No, APZ42579 30 January 2017

sequence shares 78.26% identity with SEQ ID NQ: 1 and 94.93% identity with SEQ ID
NO: 18

X whole document 1-5, 7-18, 20-45, 47-69, 73~
100, 106, 108-113, 118-120,
126, 128-156 (all in part)
and 6, 19, 46, 70-71,107,
127 (in full)
GenBank Accession No. APZ42563 30 January 2017
sequence shares 77.54% identity with SEQ ID NO: 1 and 94.20% identity with SEQ ID
NO: 18
X whole document 1-5, 7-18, 20-45, 47-69, 73-
100, 106, 108-113, 118-120,
126, 128-156 (all in part)
and 6, 19, 46, 70-71,107,
127 (in fully
GenBank Accession No, ART64428 30 May 2017
sequence shares 82.61% identity with SEQ [D NO: 3
X whole document 1-5, 7-18, 20-45, 47-69, 73-
100, 106, 108-113, 118-120,
126, 128-156 (all in part)
and 6, 19, 46, 70-71,107,
127 (in full)
GenBank Accession No. VIP78101 10 May 2019
sequence shares 81.88% sequence identity with SEQ ID NO: 3
X whole docimment 1-5, 7-18, 20-45, 4709, 73-
100, 106, 108-113, 118-120,
126, 128-156 (all in part)
and 6, 19, 46, 70-71,107,
127 {in full)
GenBank Accession No. AGQ24374 29 October 2013
sequence shares 81.16% sequence identity with SEQ ID NO: 3
X whole document 1-5, 7-18, 20-45, 4769, 73-
100, 106, 108-113, 118-120,
126, 128-156 (all in part)
and 6, 19, 46, 70-71,107,
127 (in full)
GenBank Accession No, QUI9S5803 28 April 2021
sequence shares 80.45% identity with SEQ ID NO: 7
X whole document 1-5, 7-18, 20-45, 4769, 73~

100, 106, 108-113, 118-120,
126, 128-156 (all in part)
and 6, 19, 46, 70-71,107,

127 (in full)

GenBank Accession No, BCL36697 12 December 2020

sequence shares 79.23% identity with SEQ ID NO: 7

Form PCT/ISA/210 (fifth sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application Ne,
C (Contimyation). DOCUMENTS CONSIDERED TC BE RELEVANT PCT/US2022/076059
Category* | Citation of document, with inkication, where appropriaie, of the relevani passages Relevant 1o claim No.

X whole document 1-5, 7-18, 20-45, 47-69, 73-
100, 106, 108-113, 118-120,
126, 123-156 (all in part)
and 6, 19, 46, 70-71,107,
127 (in full)
GenBank Accession No. BCL57499 12 December 2020
sequence shares 76.92 identity with 3EQ ID NO: 7
X whole document 1-5, 7-18, 20-45, 4769, 73-
100, 106, 108-113, 118-120,
126, 128-156 (all in part)
and 6, 19, 46, 70-71,107,
127 (in full)
D9 GenBank Accession No. AFY32194 11 September 2019
sequence shares 80% sequence identity with SEQ ID NQ: 19
X whole documnent 1-5, 7-18, 20-45, 4769, 73-
100, 106, 108-113, 118-120,
126, 128-156 (all in part)
and 6, 19, 46, 70-71,107,
127 (in fully
US 20200377945 Al (PERFECT (CHINA) CO., LTD) 03 December 2020
& sequence listing of IS20200377945A1
A sequence 12221
Hickman, Alison B, and Fred Dyda. "DNA transposition at work." Chemical
reviews 116,20 (2016): 12758-12784.
A
Barabas, Orsolya, et al. "Mechanism of I$200/I8605 family DNA trarsposases:
activation and iransposon-directed target site selection,” Cell 132.2 (2008): 208-220,
A

Form PCT/ISA/210 (fifth sheet) (July 2019)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2022/076059

Box No.1  Nucleotide and/or amino acid sequence(s) (Continnation of item 1.c of the first sheet)

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

a. forming part of the intemational application as filed.
b. D furnished subsequent to the international filing date for the purposes of international search (Rule 13fe».1(a)).

|:| accompanicd by a statement to the effect that the sequence listing does not go beyond the disclosure in the
internatipnal application as filed.

2, |:| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this report has been
established to the extent that a meaningful search could be carried out without a WIPO Standard ST.26 compliant
sequence listing.

3. Additional comments:

As a result of Tack of unity (sec below) this opinion has been established on the basis of SEQ D NOs:
1,3,5,7,9,11,13,15,18,19.

Form PCT/I3A/210 {sccond sheet) (July 2022)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2022/076059

Box No. Il Observations where certain elaims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain ¢laims under Article 17(2)(a) for the following
reasons:

L |:| Claims Nos.:
becanse they relate to subject matter not required to be scarched by this Authority, namely:

the subject matter listed in Rule 39 on which, under Article 17¢2)(a)(i), an international search is not required to be
carried out, including

2, |:| Claims Nos.:

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

3 |:| 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. Il  Observations where unity of invention is lacking (Continnation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See Supplemental Box for Details

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

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

Ag 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.:

100 O

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 claims; it is covered by claims Nos.:
1-5, 7-18, 20-45, 47-69, 73-100, 106, 108-113, 118-120, 126, 128-156 (all in part) and 6, 19, 46, 70-71,107, 127 (in
full)

Remark on Protest |:| The additional search fees wete accompanied 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 timne limit specified in the invitation,

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {third sheet) (July 2019}
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INTERNATIONAL SEARCH REPORT International application Ne,
PCT/US2022/076059

Supplemental Box

Centinuation of: Bex ITT
This International Application does not comply with the requirements of unity of invention because it does not relate to one
invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims inte distinct
groups:

Inventions 1-349; transposase systems and methods of using transposases systems, comprising transposases defined by each SEQ
ID NOs: 1-349. Each transposase sequence is considered to be a separate invention.

Inventions 350-454: transposase systems and methods of using transposase systems, comprising flanking sequences defined by each
SEQ ID NOs: 350-454. Each flanking sequence is considered to be a separate invention.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions involving one or more of the same or corresponding special technical features. PCT Rule 13.2, second sentence,
defines a special technical feature as a feature which makes a contribution over the prior art. When there is no special technical
feature common to all the claimed inventions there is no unity of invention.

In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
commeon to all the claimed inventions and therefore cannot provide the required technical relationship. Examples 1 and 8 of the
present specification teach that these transposases were discovered by applying Hidden Markov Models of known transposases,
known catalytic residues and proximity to known IS200/15605 (specifically TnpA transposase) insertion sequences. Therefore, the
only feature commen to claimed inventions 1-349 is that they are transposases of a known family, Similarly, the only featnre
common to inventions 350-454 is that they are nucleotide sequences of transposon ends (para [0053] of the present specification).
Transposases and transposon ends are well known in the art and are disclosed in, for example:

Barabas, Orsolya, et al. "Mechanism of IS200/18605 family DNA transposases: activation and transposon-directed target site
selection.” Cell 132.2 (2008); 208-220,

Therefore these common features cannot be a technical feature and thus the requirements for unity of invention are consequently not
satisfied a posteriori {(in particular see rule 10.56 of the PCT International and preliminary examination guidelines) .The ISA will
search and establish an opinion on transposase systems comprising transpasases defined by SEQ ID NOGs: 1, 3, 5,7, 9, 11, 13, 15,
18-19, being defined by claims 1-5, 7-18, 2045, 4769, 73-100, 106, 108-113, 118-120, 126, 128-156 (all in part) and 6, 19, 46, 70-
71,107, 127 (in full).
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