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Intsrnational application No.

INTERNATIONAL SEARCH REPORT PCTAUS2015/012534

Box No. | Nucleotide and/or amino acld sequence(s) (Continuation of Rem 1.c of the first sheet)

1. With regard to any nuclectide and/er amine acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. D forming part of the international applicaticn as filed:
D in the form of an Annex G/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13#er.1{a) for the purposes of international search
ohly in the form of an Annex G/ST.25 text file.

c. furnished subsequent te the internatienal filing date for the purposes of international search enly:

in the form of an Annex G/ST.25 texd file (Rule 13ber.1{a}).

D an papar or in the form of an imaga fils (Rule 13#+.1{b) and Administretive Instructions, Section 713).

2 D 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/ISA/210 {continuation of first shast (1)) (January 2015)
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/US2015/012534
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation cf Item 2 of first sheat)

This international search report has not been established in respect of cedain claims under Aricle 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. D Claims Nos..

bacausa thay relata to parts of tha intarnational application that do not eomply with the prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

3. I:I Claims Nos.:

bacausa thay are dapandant claims and are nat drafted in accardance with the sasond and third sentences of Rula 6.4(a).

Box No. lll Observations where unity of Inventlon Is lacking (Continuation of tem 3 of first sheet)

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

see additional sheet

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

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Autharity did not invite payment of
additional tees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covars
only thoss claims for which fess wara paid, specifically claims Naos.:

4. No required additional search fees were timely paid by the applicant. Consedguently, this international search report is
restricted to the invention first mentioned in the olaims; it is covered by elaims Nos.:

1-18, 42-53, 75-77, 84-91, 100(all partially)

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

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.

I:l No protest accompanied the payment of additicnal search fees.

Form PCTASA/210 {continuation of first sheet (2)) (April 2005)
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INTERNATIONAL SEARCH REPORT

JP 2017-503521 A 2017.2.2

International application No

PCT/US2015/012534

A. CLASSIFICATION OF SUBJECT MATTE!

. Ci2N0/22 C12N9/12
ADD.

Aocvarding to Intermational Patent Classifioation {(IPC) or to both national olassification and IPC

B. FIELDS SEARCHED

Minimum documsntation searchaed (classification aystam followed by classification saymbaole)

Documentation searched cther than minimum documentation to the extent that such documents are included in the fiskds searched

Electronic data base

Ited during the intematicnal searsh {name of data base and, where prasticable, search terms used)

EPO-Internal, Sequence Search, BIOSIS, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

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

Relevant to claim No.

AL) 7 April 2011 (2011-04-07)

paragraph [0045].

X US 20117681704 Al (SMITH MICHAEL D [US] ET

see whole document and in particular

1-5,
7-18,
42-53,
75-77,
84-91,
100

-/--

Further documents are listed in the oontinuation of Box G.

See patent family annex.

* Special categories of cited documents :

"A" decument defining the general state of the art which is not considered
to be of particular relevancs

"E" eatlier application or patent but publishad on or after the intarnational
filing date

"L* doaument whioh may throw doubts on priority olaimi(s) or which is
cited to blish the publication date of anather citation ar other

special reason [as ap‘eci‘lied)
"O" gooument referring to an oral disclosure, use, exhibition or other

'T* later dooument published after the intemationalfiling date ar prionty
date and not in confliot with the applioation but cited to understand
the prinoiple or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot ba
oonzidered novel or cannct be considered to involve an inventive
step when the document is taken akine

Y* dosument of particu lar relevance; the claimed imvention cannot be
considarad to invelve an inventive atep when the decument ia
oombined with one or more cther such doouments, suoh oombination

Eurcpean Patent Offioe, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Means baing obvious to a parsan skillad in the art
"P* document published prior to the intemational filing date but later than
the priority date claimed '&" dooument member of the same patent family
Date of the actual completicn of the int tional search Date of mailing of the intemational search repart
3 June 2015 02/09/2015
Name and mailing addreas of the [SA/ Autharized officer

Ury, Alain

Form PCTASA210 (second eheet] {(April 2005)

page 1 of 2
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INTERNATIONAL SEARCH REPORT emational appiioation N
PCT/US2015/012534
C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category® | Gitation of dooument, with indication, where appropriate, of the rel it p g Relevant {o claim No.
X WO 20097125006 A2 (FERMENTAS UAB [LT]: 1-18,
JANULAITIS ARVYDAS [LT]: SKIRGAILA 42-53,
REMIGIJUS [LTI;) 75-77,
15 October 2009 (2009-10-15) 84-91,
100
see whole document and in particular Seq.
96; page 90, Tine "L5 73" and page 97,
"Position 67"; Seq.52; middle of page 19;
middle of page 53; page 89 and 90; Seq.124
and Paragraph bridging pages 52-53.;
sequences 52, 96, 124
A WO 2007/022045 A2 (STRATAGENE CALIFORNIA 1-18,
[US]: HOGREFE HOLLY [US]; AREZI BAHRAM 42-53,
[US]: XIN) 22 February 2007 (2007-02-22) 75-77,
84-91,
100
see whole document and in particular SEQ
ID NO:35, page 5, line 26, page 6, line
16, page 30, line 13 and claim 3
A -& DATABASE Geneseq [0Online] 1-18,
42-53,
14 June 2007 (2007-06-14), 75-77,
"MMLY RT mutant protein 84-91,
(E302R/EG9K/W313F/L4356G/NA54K/D524N) . ", 100
XPO02740463,
retrieved from EBI accession no.
GSP:AEX83173
Database accession no. AEX83173
the whole document
A EP 2 604 688 Al (UNIV KYOTO [JP]) 1-18,
19 June 2013 (2013-06-19) 42-53,
75-77,
84-91,
100
see whole document and in particular Test
Example 3 and Table 4
A -8 DATABASE Geneseg [Online] 1-18,
42-53,
12 April 2012 (2012-04-12), 75-77,
"Reverse transcriptase mutant 84-91,
(E286R/E302K/L435R).", 100
XPO02740464,
retrieved from EBI accession no.
GSP:AZT62682
Database accession no. AZT62682
the whole document

Form PCTASA/210 {continuation of aecond aheat) (April 2005)

page 2 of 2
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International application No

PCT/US2015/012534
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2011081704 Al 07-04-2011  NONE

WO 2009125006 A2 15-10-2009 AU 2009235368 Al 15-10-2009
CA 2721117 Al 15-10-2009
CN 102057039 A 11-05-2011
EP 2281035 AZ 09-02-2011
EP 2639300 A2 18-09-2013
JP 5642662 B2 17-12-2014
JP 2011516072 A 26-05-2011
JP 2014158473 A 04-09-2014
KR 20110065420 A 15-06-2011
NZ 588468 A 26-10-2012
Us 2011065606 Al 17-03-2011
US 2012156752 Al 21-06-2012
Us 2013288925 Al 31-10-2013
WO 2009125006 A2 15-10-2009

WO 2007022045 A2 22-02-2007 AT 535603 T 15-12-2011
CA 2617790 Al 22-02-2007
EP 1931772 A2 18-06-2008
JP 5203200 B2 05-06-2013
JP 2009504162 A 05-02-2009
WO 2007022045 AZ 22-02-2007

EP 2604688 Al 19-06-2013 EP 2604688 Al 19-06-2013
Us 2013143225 Al 06-06-2013
WO 2012020759 Al 16-02-2012

Form PCTASA210 {patent family annex) (April 2005)
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International Application No. PCT/ US2015/012534

FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-18, 42-53, 75-77, 84-91, 100(all partially)

An isolated mutant M-MLVY reverse transcriptase, comprising
at least one mutation at amino acid position $67 of wild
type M-MLV reverse transcriptase (SEQ ID N0:2), composition
and method for nuclei¢ acid synthesis comprising said mutant
and kit comprising said mutant.

2. claims: 1-18, 42-53, 75-77, 84-91, 100(all partially)

An isolated mutant M-MLVY reverse transcriptase, comprising
at least one mutation at amino acid position T197 of wild
type M-MLV reverse transcriptase (SEQ ID NO:2), composition
and method for nucleic acid synthesis comprising said mutant
and kit comprising said mutant.

3. claims: 1-18, 42-53, 75-77, 84-91, 100(all partially)

An isolated mutant M-MLV reverse transcriptase, comprising
at least one mutation at amino acid position E302 of wild
type M-MLV reverse transcriptase (SEQ ID NO:2), composition
and method for nucleic acid synthesis comprising said mutant
and kit comprising said mutant.

4, claims: 19-34, 54-65, 78-80, 92-99, 101

An isolated mutant M-MLVY reverse transcriptase, comprising
at least six mutations at an amino acid position selected
from the group consisting of P51, E69, P196, D200, H204,
M289, T306, F309, W313, 7330, L435, N454, D524, E562, D583,
H594, L603, D653, and L671 of wild type M-MLV (SEQ ID NO:2),
composition for nucleic acid synthesis comprising said

mutant, methods invelving said mutant and kit comprising
said mutant.

5. claims: 35-41, 81-83, 102-106

An isolated mutant reverse transcriptase, wherein said
mutant reverse transcriptase comprises at least 95% amino
acid sequence identity to SEQ ID NO:4, composition for
nucleic acid synthesis comprising said mutant, nucleic acid

encoding said mutant and vector and host cell comprising
said mutant.

6. claims: 66(completely); 74(partially)

An isolated mutant reverse transcriptase, wherein said
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International Application No. PCT/ US2015/012534

FURTHER INFORMATION CONTINUED FROM PCTASA/! 21(

reverse transcriptase is able to produce a cDNA that is at
least 7.5 kb within 5 minutes at 60°C.

7. claims: 67(completely); 74(partially)

An isolated mutant reverse transcriptase, wherein said
reverse transcriptase is able to produce a cDNA that is at
least 9.5 kb within 15 minutes at 60°C.

8. claims: 68-70(completely); 74(partially)

An isolated mutant reverse transcriptase, wherein said
reverse transcriptase is thermostable at 60°C for at least 5
minutes.

9. claims: 71-73{completely); 74(partially)

An isolated mutant reverse transcriptase, wherein said
reverse transcriptase is thermoreactive at 60°C for at least
5 minutes.
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