WO 2018/108338

PCT/EP2017/070796

Figure 1

gil363616906|Subdoligranulom sp. 4 3 34ATFAL
£il322413080{Phascolarctobacterium succinatutens YIT 12067

gi5724248365| Anaerotruncus sp. CAG 528

gi|547968723|Firmicutes bacterium CAG:382
gil257204402[F.oseburia intestinalis 1.1-82

gi/508146862 Eubacterium sp. 14-2

W gil403121786] Alicyclobacillus hesperidum URH17-3-68 41%
55244903 78| Clostridium sp. CAG:508

gl 169297883 |Clostridhun perfringens C str. JGS1495

il 110750384(Tvobacter polyvtropus DSM 2526

gil655941673| Thermithiobacillus tepidarius

59 2if327465960 Neisseria bacilliformis ATCC BAA-1200
gil218767588[Neisseria meningitidis Z2491

i1 3602992 Pastewrella multocida subsp. multocida str. Pm 70

2575441860 Mannhetmia varigena USDA-ARS-USMARC-1261
gi| 589590184 Mannheimia haemolytica serotype A1/AG str. PKLID

g1 52978060/ Actinobacillus succinogenes 130Z

100 wl_ gil672591797| Actinobacillus suis ATCC 33415
100 — gil306865102|Actinobacillus plewropnewmoniae serovar 10 str. D1303%
£i|220000810{Clostridium cellobyticuen H10
2il648594402 Salsuginibacillus kocurii DSM 18087
498318573 Sporolactobacilius vineae
£i|372456728 Brevibacillus laterosporus GI-9
2i[447193836/Bacillus cereus BAGSH12-1

1324323745 Bacilus thiringiensis serovar fintimus YBT-020

62 W i 363627067 Bacillus smithii 7 3 47FAA 76%
- @ Geobacillus thermedenitrificans T12
@ =il516850525]Akcyclobacillus polliae §5%
@ zi/5304356135Geobacilus sp. JF3 86%
W gil679863566|Geobacilus sp. Glwl 86%
@ 2i/559465142|Geobacillus sp. MAS1 87%
90 L @ gil656477360/Geobacillus stearothermophitus 87%
B gii385811609]Ignavibacterium album JCM 16511 18%
Y W i 341590650Megasphaera sp. UPIT 133-E 19%
10 ‘ 2 gil13622193|Streptococcus pyogenes SFI70 (M1 GAS)
100 gil116628213|Streptococcus thermophilus LMD-9
W =i315957206Kiratifractor salsuginis DEM 16511 22%
] gil67799061 0 Actinomyvees naeshmdi str. Howell 279
100 W zil117929158 Acidethermus celhdolviicus 118 20%
0.1

RECTIFIED SHEET (RULE 91) ISA/EP
1/32



WO 2018/108338 PCT/EP2017/070796

Figure 2

100 I: 2il672591797|Actinobacillus suis ATCC 33415

1o =1l 306865102| Actinobacilles plevropnenmeniae serovar 10 str. D13039

o8 £il152978060iActinobacilus succinogenes 1302

ai575441 B60{Mamheimia varigena TISDA-ARS-TSMARC-1261
£l 13602992 |Pastewrella multocida subsp. multocida str. Pm70
2i|218767588(Neisseria meningitidis Z2491
13 £il6559841673(Thermithiobacillus tepidars
W =i403121736| Alicvclobacillus hesperidum URH17-3-68
18] W{ £i/547968723[Firmicutes bacterium CAG:882
gi}4%8318573|Sporolaciobacillus vineae
eil447193836|Bacillus cerens BAGSX12-1
B £i363627067 Bacillus smithii 7 3 47FAA
P Geobacillus thermodenitrificans T12
00 —— ® £ 559465142/Geobacilius sp. MAST
wel— i gl 516850529 Alicvelobacilus pohliae
212200008 10| Clostridiom cellulobticnm H10
g 169297883 Clostridivm perfringens C str. JGE1495
2310750384 vobacter polvtropus DEM 2526
B 2ij385811609(Ignavibacterium album JCM 16511
. W 34135506500 degasphaera sp. UPII 135-E
10 2 gil13622193|Streptococcus pyogenss SF370 (M1 GAS)
100 i1 1662821 3|Sreptococens thermophibus LMD-9
W =i319957206 Nitratifractor salsuginis DSM 16511
100 gi|399901 513 Actinomyces naeshmdi str. Howell 279
W il 117525158 | Acidothermus cellalobticus 1B
100 2i{327465960Neisseria bacilliformis ATCC BAA-1200
1 i/ 5893901 54{Mamheinia haemolviica serotype AL/AS str. PEKL1D
.91{ 2i|363616906/Subdoliranulam sp. 4 3 S4AFAA
gi{322413080/Phascolarctobacterizm succinatutens YIT 12067
1257204402 | Roseburia mtestmalis T1-82
i 508146862 Eubacteriom sp. 14-2
£i52424836%| Anaerotruncus sp. TAG28
2i/648594402|S alsuginibacillus kocurii DSM 18087
£0/524490378]Clostridiuzm sp. CAG:308
gil372456728|Brevibacillus laterosporus GI-9
11324323745/ Bacillus thwringiensis serovar finitimus YBT-020
——— ¥ =1530456135Geobacillus sp. JF8
0 @ =i656477360|Geobacillus stearothermophilus
&5 @ £il679863566/Geobacillus sp. Glwl

§ s
W

100

0

=
88

0.05

RECTIFIED SHEET (RULE 91) ISA/EP
2/32



PCT/EP2017/070796

WO 2018/108338

Figure 3

«W AELORTIE

o yﬁ%% me#

EERL N e

TR hm,mwm%m

b |
i

R wniﬁﬁm RESE v ARG Hf. ru.ﬁw

e

RECTIFIED SHEET (RULE 91) ISA/EP

3/32



PCT/EP2017/070796

WO 2018/108338
Figure 3 (continued)
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Figure 4
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Figure 5
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Figure 6
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Figure 7

1. Match to: DQ453159 DQ453159 Geobacillus virus E2, complete genome(DQ453159)
position: 39980-39951, with: spacerd CRISPR No4 Spacer No.1 (spacerd 4 1) postiron: 1-30,
Strand

5" UGG GEUGUEBATUC URACCEU LU CGORA. «<— CRISER
~ ENA
EERRRNR RN
CTTRAGRTTCOCRGEGICT <
Seguence
.<_

Score: 30
. Match to: Bacillus glveayuensis strain 24KAMSI LG50 053, whole genome shoigun

eguencgj_NZ IYCEDI000033) position: 110918-110889, with: spacerg CRISPR No.9 Spacer
No.l {spacer9 9 1)position: 1-30, Strand: +

UCUACCUCUACUCUCCAIUCACGRAUCE <- CRISER
RMA
e < -
Protospacer Sequence
PEET
5 TTCTACCTCTACTC TCRATTCACGRLTCS <=
[Entrez Nucleotide]

Score: 30

3. Match to: Anoxvbacillus flavithermus WK1, complete genome(CP000922) posttion:
701422-701450, with: spacerS CRISPR No.5 Spacer No.1 (spacer5 5 1) position: 1-29, Strand:

UCACGGAGCUUUACACABAURREGCCGER, ’ <- CRISPR
BHNA
Seguence
TCACGGAGCTTTACACEARTARAGCCGGA) f <— [Entrez
Muclectide]
Rcore: 29

4. Match to: Geobacillus kaustophilus strain Et23 1L.G51 086, whole genome shotgun
sequence(NZ JYCF01000086) posttion: 15565-15537, with: spacer5 CRISPR No.5 Spacer No.1
{spacer5 5 1) position: 1-29, Sitrand: +

5 UCACCEAGLUUUACRCARNURRRGCCOGR <— CRISFRE
spacer EMNA
R R AR R R
3’ TGO CTCLGARATETETTERATTTIOGLOCT <=
Protospacer Seduence
PEETET SEERRRE
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Figure 7 (continued)

TCACGEAGCTTTACACEARTRAALAGCCEERL

3’ <— [Entrez

Mucleotide]

Score: 29

5. Match to: DQ453159 DOQ453159 Geobacillus virus E2, complete genome(D(453159)
position: 6492-6463, with: spaceré CRISPR No.6 Spacer No.l {spacer6 6 1) position: 1-30,

CARCACCUUCCGCGCUGUCUCEUCUACUUT <~ CRISPR
Spacer RNA
illHEi%[lIHIHIHEHIHHIII!
3 GTTGTGGAAGGCACGACAGAGTAGATGARA) 5 <-
Protospacer Sequence
PETETLE
5 CARCACCTTCCGTGCTGTCTCATCTACTTT! <-
[Entrez Nucleotide]

Score: 26
6. Match to: Pastemrelia bettyae CCUG 2042 contig00003, whole gemome shoigun

sequence(N7Z ATSX01000041) position: 137780-137808, with: spacer7 CRISPR No.7 Spacer
No.1 (spacer7 7 1) position- 1-30, Strand: -

5" UHGAUTAGCRBUTUGACUTIEGEAR TR GT, 3 <— CRISPE
spacer ENA
EENRRERUERRERERRN] RRRRRERRI
3° CTARTCOGTTRAERCTCRCGCCTTARRTC < —
Protospa : Sequence
REREREE 'HHI!H
TTGATTAGCRRTTTGACTGO AR TTTAGT, <—
[Entrez Nucleotide]
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Figure 9
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Figure 10
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Figure 11
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Figure 12

Colonies are indicated with arrows.
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Figure 13
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Figure 14
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A. Initial DNA target library with randomized PAM
GGTCATGAGATTATCAAAAAGGATCTTCACNNNNNNN

T,
GOUCAUGAGAUUAUCAAAAAGBAUCUUCAC ————— cous

3D-nt uide (
Cleavage by ThermoCas9

GGTCATGAGATTATCAAAAAGGATCTTYCACNNNNNNN
CCAGTACTCTAATAGTTTTTCCTAGAA AGTGNNNNNNN

Purify cleaved fragments
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GTGNNNNNNN
Ligate adapter
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e X XXX CACNNNNNNN XXXX e
e X XXX GTGNNNNNNN XXXX EEmmmn
Sequencing Sequencing
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Figure 16
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12345678
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C.
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Figure 19
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Figure 19
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Figure 20
A.

Matzh to: DQ453159 DQ453159 Geobacillus virus E2, cemplete gencme(DO453159)
postiion: 30080-39951 with: spacerd CRISPR No 4 Spacer No.l (spacerd 4 1) posthon: 1-30,
Strand: +

saguence

Match to: DQ453159 DO453159 Geobacillus virus E2, complete genome(D(453159)
posttion: 6392-6463_ with: spaceré CRISPR Noo Spacer Ne.1 (spacers 6 1) postion: [-30,
Strand: +

<~ CHISPH
FHE
i
Sequence
CRACACCTTCCCTECTETCICATCTACTTT i 3 <=

{Entre z Hucleotide]
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Figure 21

20°C

370

45°C

RECTIFIED SHEET (RULE 91) ISA/EP
27/32



WO 2018/108338

Figure 22
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Figure 23
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Figure 23
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Figure 24
SORNA
1 1
-3
' i
/
CCACGTCATCCAACGTCGATACGAA-S'
SERRRRRRRRERRRaRIRRNREE
T T T T T TR T T T o GTAGGTTSCARCTATECTTAGTq Y- - =3
L | HETETET T ‘
3 - TACTTTTTTCTTTTTCATTTAGCACAACATCAGCAACCTTGACCACGTCATCCAACGTCGATACGAATGAGGG. . . -5
Start 31int Pant Protospacer
codon
Figure 25
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