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Bacillus spp. MP, NA (amyloliquefaciens; flexus; licheniformis; subtilis), BHI
(subtilis; licheniformis; flexus), RCM (firmus; sp.(pocheonensis)),
YPD {megaterium; amyloliquefaciens), RhX (amyloliquefaciens)
Lactobacillus spp. RCM, MP, MRS
Virgibacillus spp. YPD, MP
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(chibensis)
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(beijerinckii), MP (pasteurianum,; beijerinckii), MP
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SMEB962), MP:EZ L AR HQ2%w/vDEZE R, 0.155/LMOMgS04, 0.1g/L.D
CaClz, 0.12g/LMFeS04, 1g/LDKSO4, 5g/LOBERH Y. 10g/LORT L, 5¢/LD
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x3: MEMEBRET H-OICEASNDREEH

B TRk *

Bacillus spp. BHI (flexus; licheniformis; sp.(pocheonensis); subtilis), YPDS

(megaterium; amyloliquefaciens), NB (firmus)

Lactobacillus spp. RCM

Virgibacillus spp. BHIS

Paenibacillus spp. BHI (chibensis; cookii; lautus), NB (azoreducens)

Clostridium spp. RCM

Oceanobacillus spp. BHIS

Acetobacter spp. YPD

Pseudomonas spp. YPDS 0.5%

Streptomyces spp. YEME

Azotobacter spp. MP

*YPD:EEBART T XA O~ (BDE S 242720); YPDS: 0.5g/LONaCIEFHFEL-E
BRI, THFAMO—R(BDES242720); BHERR O g2 H¥(Teknova, CA, USA);
RCM:B&{EZ AR KT LIEH(BDE R 218081); ); BHIS: 45g/LONaCIE#E T L=l
fii2 H¥(Teknova, CA. USA); RCM:a&{EZOR M) Oy LigE# (BDES218081); MP:E
SEREHQ%w/vODET TR, 0.15g/LDMgS04, 0.1g/LOCaCl, 0.12g/LD

FeS0a, 1g/LMDKS0:, 5g/LDEER . 10g/LORTL2s | 5g/LDNaCI, 0.1g/LD
NaMoO:., 0.01g/LOMnCL. 0.03g/LMDKH:PO:# £1£0.03z/LMDONa-HPO.); YEME: B £
H4-2 3 s i3/ LD BERHREE . 55/ LD/ NIRRT R 3g/LOZEHHH ¥
10g/LDT ILa—X; 340g/LD L afE 5mMOMeCL); NB:3E J 0 A(BDES234000)
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Bacillus megaterium 2.53E+07

Lactobacillus paracasei/casei 7.66E+07

Clostridium beijerinckii 1.97E+07

Acetobacter pasteurianus 4, 58E+07

Lactobacillus buchneri 1.77E+07

Bacillus subtilis 5.26E+07

Paenibacillus cookii 9.14E+07

Lactobacillus vini 9.06E+07

Bacillus licheniformis 5.00E+08

Paenibacilfus lautus 5.16E+07

Oceanobacillus oncorhynchi 2.12E+07

Bacillus amyloliguefaciens 8.30E+07

Bacillus sp. 1.26E+08

Pseudomonas putida 1.02E+08

Pseudomonas sp. 1.96E+08

Streptomyces griseus 3.76E+07

Paenibacilfus chibensis 9.34E+07

Bacillus flexus 5.88E+07

Clostridium pasteurianum 3.29E+07

Azotobacter vinelandii 6.02E+07

Virgibaciilus halophilus 1.95E+Q7

Lactobacillus delbrueckii 3.36E+07
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g £ R B ARFI(GEE)
1mL 24 7Y DR
Bacillus megaterium 1.40E+04
Lactobacillus paracasei/casei 6.60E+05
Clostridium beljerinckii 1.60E+07
Acetobacter pasteurianus 1.20E+07
Lactobacillus buchneri 1.00E+05
Bacillus subtilis 1.30E+06
Paenibacillus cookii 6.60E+03
Lactobacillus vini 8.20E+04
Bacillus licheniformis 9.30E+05
Paenibacillus lautus 2.00E+09
Oceanobacillus oncorhynchi 2.00E+09
Bacillus amyloliquefaciens 6.00E+05
Bacillus sp. 3.20E+05
Pseudomonas putida 2.30E+H07
Pseudomonas sp. 1.20E+07
Streptomyces griseus 7.50E+06
Paenibacillus chibensis 5.80E+03
Bacillus flexus 6.00E+06
Clostridium pasteurianum 4 B0E+06
Azotobacter vinelandii 1.30E+07
Virgibacillus halophilus 6.10E+H06
Lactobaciilus delbrueckii 2.00E+06
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6. P FRALDPAZER T HC LA REGHRDELD
S Ra iz R EE D:éﬁ‘ﬁﬁﬁ%% DPA & i}
BEREFOFHE

A. pasteurianus N NF ND
A. vinelandii Y NF ND
B. amyloliquefaciens | Y Y Y
B. flexus Y Y Y
B. licheniformis Y Y Y
B. megaterium Y Y Y
B. subtilis Y Y Y
Bacillus sp. Y Y Y
C. beijerinckii Y NF Y
C. pasteurianum Y NF ND
L. buchneri N NF ND
L. casei/paracasei N NF ND
L. delbrueckii N NF ND
L. vini N NF ND
O. oncorhynchi Y Y ND
P. chibensis Y Y Y
P. cookii Y Y Y
P. lautus Y Y Y
P. putida N NF ND
Pseudomonas sp. N NF ND
S. griseus Y NF ND
V. halophilus Y Y ND
S. venezuelae Y NF ND
S. pratensis Y NF ND
P. azoreducens Y Y Y
B. firmus Y Y Y
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Bacillus amyloliquefaciens 1 1 1
Bacillus flexus 1 1 0
Bacillus licheniformis | 1 1 10
Bacillus megaterium | 1 1
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MDGC-200 (1 h A) 92% 0%
DUSTROL(Z X F48)3275 100% 0%
(1HhA)
DUSTROL(Z §%B51E)3133 100% 0%
(1HhA)
DUSTROL(Z #2%&15)3139 92% 0%
(1HhA)
DUSTROL(Z % B 1Z)3001 33% 0%
(1HhA)
DUSTROL(Z $XE42)3010 75% 20%
(1HhA)
UAN (1 HhA) 67% 0%
IN—Z A2 B 75-100% 60-80%
Azomite(F SR E1E)(2 HFE) 83.3% 60%
A7 (1AM 66.7% 30%
MOP (1 58RS) 66.7% 30%
MAP (1 8R) 58.3% 40%
BRE/TEREASOER 58% 50%
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Bacillus megaterium | 1 I 0
Bacillus koreensis | 1 L 0
Bacillus clausii 1 1 I 0
Clostridium beijerinckii 1 0 0 6
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Bacillus subtilis L 1 1 0
Clostridium sp. (carboxidivorans) 1 0 0 l
Paenibacillus cookii 1 I 1 0
Clostridium sp. (scatologenes) 1 0 0 l
Bacillus licheniformis L i 1 0
Paenibacillus lautus 1 i 1 0
Brevibacillus sp. (choshinensis) 1 I 1 0
Bacillus amyloliquefaciens 1 1 1 0
Bacillus sp. (pocheonensis) 1 1 1 0
Lysinibacillus sp. (fusiformis) 1 1 | 0
Lysinibacillus sp. (chungkukjangi) 1 i 1 0
Bacillus pumilus 1 1 | 0
Rummeliibacillus sp. (pycnus) 1 1 | 0
Bacillus cereus 1 1 1 1
Paenibacillus chibensis l 1 1 0
Bacillus flexus 1 1 | 0
Brevibacillus parabrevis 1 I 1 0
Bacillus aryabhattai 1 I 1 0
Paenibacillus sp. (amylolyticus) 1 1 | 0
Clostridium beijerinckii 1 0 0 11
Bacillus subtilis 1 i 1 0
Paenibacillus sp. (chitinolyticus) 1 I 1 0
Bacillus sp. (wudalianchiensis) 1 I 1 0
Paenibacillus larvae 1 ! | 0
Bacillus licheniformis 1 3 3 0
Paenibacillus sp. (agaridevorans) 1 1 1 0
Clostridium sp. (tyrobutyricum) 1 0 0 l
Paenibacillus sp. (alvei) 1 I 1 0
Bacillus sp. (selenatarsenatis) 1 I 1 0
Paenibacillus sp. (P1XP2) 1 1 1 0
Fontibacillus sp. (panacisegetis) l I 1 0
Bacillus firmus 1 1 1 0
Bacillus subtilis L I 1 0
Lysinibacillus sp. (chungkukjangi) 1 | 1 0
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Paenibacillus sp. (ehimensis)

Paenibacillus lactis

Bacillus farraginis

Paenibacillus sp. (P1XP2)
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Bacillus aryabhattai
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Bacillus amyloliguefaciens

Bacillus firmus

Bacillus flexus

Bacillus licheniformis

Bacillus megaterium

Bacillus pumilus

Bacillus koreensis

Bacillus drentensis

Bacillus subtilis

Clostridium bifermentans

Clostridium beijerinckii
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Lactobacillus paracasei

Fontibacillus sp. (panacisegetis)

Oceanobacillus oncorhynchi

Paenibacillus lautus

Paenibacillus azoreducens

Paenibacillus chibensis

Paenibacillus cookii

Paenibacillus sp. (chitinolyticus)

Paenibacillus sp. (P1XP2)

Pseudomonas sp.
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Streptomyces griseus
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Bacillus amyloliguefaciens 1 1
Bacillus flexus 0 1
Bacillus licheniformis 1 1
Bacillus megaterium 1 1
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Bacillus subtilis 0 0
Paenibacillus chibensis 1 1
Paenibacillus cookii 1 1
Oceanobacillus oncorhynchi 0 |
Paenibacillus lautus l 1
Clostridium beijerinckii 1 |
Clostridium pasteurianum 1 1
Lactobacillus paracasei 1 1
Pseudomonas sp. 0 0
Streptomyces griseus 1 0
Bacillus koreensis 0
Bacillus pumilus 1
Paenibaciflus sp.
(chitinolyticus) l
Paenibacillus sp. (PIXP2) l
Fontibacillus sp.
(panacisegetis) 1
Bacillus firmus 0
Clostridium bifermentans 1
Paenibacillus azoreducens 1
Bacillus drentensis 0
Bacillus sp. 0
Virgibacilfus halophilus 0
Acetobacter pasteurianus 1
Azotobacter vinelandii 0
Lactobacillus buchneri 1
Lactobacillus delbrueckii 0
Lactobacillus vini 1
Pseudomonas putida 0
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Bacillus amyloliquefaciens

Bacillus flexus

Bacillus licheniformis

Bacillus megaterium

Bacillus subtilis

Paenibacillus chibensis

Paenibacillus cookii

Oceanobacillus oncorhynchi

Paenibacillus lautus

Clostridium beijerinckii

Clostridium pasteurianum

Lactobacillus paracasei

Pseudomonas sp.

Streptomyces griseus
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Bacillus koreensis

Bacillus pumilus
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Paenibacillus sp.

(chitinolyticus)

Paenibacillus sp. (P1XP2)

Fontibacillus sp.

(panacisegetis)

Bacillus firmus

Clostridium bifermentans

Paenibacillus azoreducens

Bacillus drentensis
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Bacillus sp.

Virgibacillus halophilus

Acetobacter pasteurianus

Azotobacter vinelandii

Lactobacillus buchneri

Lactobacillus delbrueckii

Lactobacillus vini
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Pseudomonas putida
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Bacilius amyloliguefaciens

Bacillus flexus

Bacillus licheniformis 10

Bacillus megaterium

Bacillus subtilis

Paenibacillus chibensis

Paenibacillus cookii

Oceanobacillus oncorhynchi

Paenibacillus lautus

Clostridium beijerinckii 20

Clostridium pasteurianum

Lactobacillus paracasei

Pseudomonas sp.
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Streptomyces griseus

Bacillus koreensis
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Bacillus pumilus

Paenibacillus sp.
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(chitinolyticus) 1

Paenibacillus sp. (PIXP2) 1

Fontibaciflus sp.

(panacisegetis) 1

Bacillus firmus 1
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Clostridium bifermentans 0
Paenibacillus azoreducens |
Bacillus drentensis 0
Bacillus sp. 1
Virgibacillus halophilus 0
Acetobacter pasteurianus 0
Azotobacter vinelandii 0
Lactobacillus buchneri 1
Lactobacillus delbrueckii 0
Lactobaciilus vini 1
Pseudomonas putida 0
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Bacillus amyloliguefaciens

Bacillus flexus

Bacillus licheniformis

Bacillus megaterium 10

Bacillus sp.

Bacillus subftilis

Paenibacillus chibensis

Paenibacillus cookii

Oceanobacillus oncorhynchi

Paenibacillus lautus

Virgibacillus halophilus

Clostridium beijerinckii 20

Acetobacter pasteurianus
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Azotobacter vinelandii
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Clostridium pasteurianum

Lactobacillus buchneri

Lactobacillus delbrueckii 30

Lactobacillus paracasei

Lactobacillus vini

Pseudomonas putida

Pseudomonas sp.
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Streptomyces griseus

A F I RE R 1

DPADFIZL, TIE D L-DPAR KT AL > COPAX NG ChHEMESIER
TE2HERT, =REShEBLUV=RESh T E-EREERER, 40

= O o o @ @ o @ —

J—
(%)

gooooao
goboboooooboouoobooobobobooobboooooboboooobooooonan
ooocoobobobooooooooobobbooooooooobobobobooooooooobooao
gooooooobobooooobooooobobooobbooooboboooooboDbnoD
goooaao



O

O Ooo0ooooogo
O 0Oo0ooooog
O Ooo0ooooao
O 0Oo0ooooaog
O Ooo0ooooaog
O O0Oo0ooooaog
O 0Oo0oooo
O Oo0gooao
O 0Ooo0oooo
O OoQgooo
O 0Ooo0oooo
O OoOgoooo
O 0Oo0oooo
O Ooogoooo
O 0Ooo0oooo
O Ooogoooo
O 0Ooo0oo0ooao

gooooad

(72) JP 2021-526855 A 2021.10.11

31 BEMNIZ/—FA B IUARU A MNIEBSE-DFCOEEREH

DPA

I—Z4+-3HhAME | ~bFAh-3HAE

Bacillus amyloliguefaciens

1
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Bacillus flexus

1
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Bacillus licheniformis
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Bacillus megaterium
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Bacillus subtilis

Paenibacillus chibensis

Paenibacillis cookii

Oceanobacillus oncorhynchi

Paenibacillus lautus

Clostridium beijerinckii
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Clostridium pasteurianum

Lactobacillus paracasei
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Pseudomonas sp.

Streptomyces griseus

Bacillus koreensis

Bacillus pumilus

Paenibacillus sp. (chitinolyticus)
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Paenibacillus sp. (PI1XP2)
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Fontibacillus sp. (panacisegetis)

Bacillus firmus

Clostridium bifermentans

Paenibacillus azoreducens

Bacillus drentensis

—_| =] =] = =

1
0
0
1
0

1
1
0
1
0

EFTTREG R

15

19

40

DPADFIIL, TLE™) L-DPARKET vt A2k >TDPAEN B TCHINIE
BT OIHERT . FRUHSNEELV=RISh T T IIRHBR R R,

O OooQgoooao
O 0Ooo0oo0ooao

gogoobbooobbooobboooboao
goobobobooouoouoouoouooooooadg
goooboooobooooobooooobao
ggogoobbooobbooobobooobao
gooooooooooooouooooooadg
Hoagland,O Calif.0 Agric.d Exp.O Stn.O Bul 50



OOo0oocoOoooOoooOooobooooooooooooobOooOon e
e A |

er

OOo0oocoOoooooooooooooOonOgoao
OOo0ooooooooooooooooogoaog

O

347:36-39,0
ooocooao
goooooao
gooooao
goooaad
oooooao
gooooo
gooooaad
ooocooao
goooogao
gooooao
goooaad
goooooaon
oggono

gooodaad
oooooao
goooogao
gooooaao
ooocooao
goooooao
goooogao
goooaad
oooooao
gooobooao
gooooaad
oooao

goooogao
gooooao
goooaad
goooooao
thatD 0 O O
goooaad
oooao

gooooao
gooooaad
ooocooao
goooogao
gooooao
goooaad
oooooao
gooobooao
gooooaad
ooocooao
goooogao
gooooao
ooocooao
goooooao
gooooao
uaggoano

oooooao

19380

O

Ooooooooooodg
Oo0oooogQgoooao
Ooooooooooodg
Oo0ooDooooooooggdg
OooooooooooQgg
Ooooooooooogoggdg
OooooooooooQgdg
OoDoooooooooggg
Oo0oooooooooQgdg
Ooooooooooogogogg
Oo0oooooooooQgdg
Oooooooooooggg
Oo0oooooooooQgdg
Ooooooooooogoggg
Oo0oooooooooogdg
Ooooooooooogoggg

OooooooogoQgooo
OOo0oooooggooao
OooooooooQogooo
Oooooooggooao
OoooooooQgooao
Ooooooogogooao
Ooooooooogooao
OoooooogogQgooao
Ooooooooogooao
Ooooooogogogooao
OoooooooQgooao
OoooooogogQgooao
Ooooooooogooao
OoooooogoQgooao
OoooooooogoOooao
OoooooogoQgooao
OooooooogoOooOoao
OooooooogoQgooao
OO0 ooDoooggogoao
OooooooogoQgooo
OO0 ooooggogogoao
OooooooogogQgooo
OO0 ooDooggogooao
OooooooogooQogooo
OOoooooggooao
OoooooooQgooo
Oooooooggooao
Ooooooooogoooao
Ooooooogoggooao
Ooooooooogoooao
OoooooogQgooao

OOoo0oooaoo
O Oooooao
O 0Ooo0oooao

oo oooooooooogogQgog
OO0 o0ooDoogogoooooggog
Oooooooooooodg

O Oooooao

OO0 oDoooogoogogoooogodg

O0Ooo0oooao

Oooooooooooodg

O Ooo0oooao

OO0 ooooogoogoooogodg

O0Ooo0oooao

Oooooooooooodg

O Ooo0oooao

Oo0oooogogogogoooogodg

O0Ooo0oo0ooao

Ooooooooooooodg

OOoo0oooao

OO0 ooooogoogooooogodg

O0Ooo0oo0ooao

Ooooooooooooodg

(73)

OOoo0oooao

Ooooooogoooooogodg

O 0Ooo0oo0ooao

Ooooooooooood

OOoo0oooao

oo oooooooooogodg

O0Oo0oo0ooao

Ooo0oooooooooood

OOoo0oooao

oo oooooooooogodg

OOoo0ooooooooao
Oooooooooooaog
OO0 ooDoo4Qgooooaog
Ooooooogooooaog
OO0 oDoDoogQgooooaog
Ooooooogooooaog
OO0 oooogooooaog
Oooooooooooaog
OO0 oooogooooaog
Oooooooooooao
OOooooogooooaog
Oooooooooooao
Oooooogooooaog
Oooooooooooao
Oooooogogooooaog
Oooooooooooao

O 0Oo0oo0ooao

Oo0oooooooooood

OOoo0oooao

OO0 oooooooooodg

OoOoo0oo0odgao

OoooDooooooogoogogodg

(&
o

OOoo0oooaoo

oo oooooooooodg

O OoO0oooo

OO0 oo oogoggogoooogodg

2021-526855 A 2021.

OOoo0oooao

oo oDooooooooodg

O Ooo0oooao

OO0 oo oogoggogoooogodg

O0Ooo0oooao

oo oooooooooodg

O Ooogoao

OO0 oooogog4gogoooogodg

O 0Ooooo

oo oooooooooodg

O Ooogoo

OO0 ooooogoogogoooogodg

O 0Ooo0ooo

Oooooooooooodg

O Ooogoao

OO0 ooooogogogoooogodg

O 0Ooo0ooo

Oo0ooooooooodg

10.11

Oooooogoooooogod

Ooooooooogogoo-g

Ooooooooooodg

10

20

40

50



(74) JP 2021-526855 A 2021.10.11

OOoo0oooog
OoOooooaog
I B
OoOooooaog
O 0Ooo0ooao
O Ooooo
I B
OoOoo0oooog
O0Oo0oo0ooao
OoOoo0oooaog
OO0Oo0oooog
OoOoo0oooogo
OO0Oo0oooog
OoOoo0oooao
OO0Oo0oooog
OoOoo0oooao
O0Oo0oooog
O0Ooo0oooo
OOoo0oooog
Oo0Ooo0oooao
OOoo0oooaog
I B
OOooooaog
O0Ooo0oooao
OoOooooaog
I B

oo
or0test D0 0O0O0DODDOO0OODODODODOODDOOO
aad

Q
O

OoooDoDoooDo< OooOogooogaog

0
(@)

Ooooooo0ooooogooao
OO0 oDooo4dgooooogodgogoao
Ooooooo0oooooQgooao
Oo0Doooo4gogooooogogogoao
OoooooooooooQgooao
Oo0Doooo4gogooooogogogogoao
Oooooooooooogooao
OoDoDooo4gogooooogogogooao
Ooooocooooooogooao
Ooooogogooao
Oo0ooooo0o0oo=-00000a0
Ooooogogooao
O oo ooooooe oo ogoogog
OoooooOooOooao
Ooooogooao
OoooooOoogao
Oooooogogao
OoooooOooOooao
Oooooogooao
OooooocOoogooao
OoooooQgogooao
OO0 ooo-gogoao
OoooooQgooao
OOo0Dooogogoao
OoooooQgooao
Oo0ooo-gogoao
OoooooQgooao
Ooooogogoao
Ooooooogooao
Ooooogogoao
OoooooOogooao
Ooooogogooao
OoooooOgoOooao
Ooooogogooao
OoooooogoOooao
Ooooogogooao
OoooooOooOooao

00
ooo

#32. BEENRFHBEFEFALLDFCTUEL-FYEOALBLUSF MR
DEFOFYFEFE

Oooocoooooooooooooo0oQgoao
OoOoooooooooooooooogao
|
|

roEQOOS XF
SR Drc | ®WIE | DFC
BEFAFICLDILBLL 90.30% | 87.50% 87.50% | 83.80%

Acceleron 4138 % 89.30% | 87.90% 86.00% | 84.90%

CruiserMaxx S0 7% 88.00% | 86.00% £5.00% | 88.65%
gooooaod
gooooooooooooootootootooobooboobooooobooobooooooOooooao
gooooo0ooooooo0oooooootoooooooooooboDfoooooooo0onoao
goooooooooooooooootboooooo o oooooboDbooooooooOonooano
gooooooooooooootootooooobooboobooooobooooooobooooao
gooo0oo00O0oO0oooaoao



goooao
FIG. 1A

Bacillus megaterium
Bacillus ssptilis
Paenibacillus cookil
Sacillus licheniforsts
Paenibacillus lautus
Dceanckacillus oncortynetd
Bacilivs amyloliquefsciens
Bacillus sp.

Peenibacillus chibensis

Yirgibacillus halophilus OO —1
¥irgibacillus haloprilus OO —2
Faenibacillus azareducens
U Y 260

PRROB32E

s megaterium
Bacillus subtilis
Pagnibacillus cookil
Rariliys licheniforsis
Paesibacillus lautus
Oceanobacillas oscorh:
Bacillus amyloligquefs:
Bacillus sp.
Paenlbacillus chibensis
Bacillius flexus

Bacilius firmes

Yirgibacillus halophilus®a-—1
Virgibacillus halophilus DK -2
Paenibacillus azoreducens
Consensusbd

PRESE3E6

Hacilius megateriun

Bacilius subtills
Paenibacillus cookii

Bacillvs licheniforsis
Paeribacillus lautus
Oceanobacillus oncorhynchi
Bacilius amyloliquefsciess
Bacilius sp.

Pagnibacillus chivensis
Bacilius Flexss

Bacilius firmus

Virgibacillus halophilus copy 1
Virgibacillus fsloprilus copy 2
faenibacillus azoreducens
vty 260

FREKGE326

ggono
FIG. 2

facillas megateriun
Bacillus subtilis
Paenibacillys cookii
Bacillus lichenio:
Paenibacillus lautus
o

is

IGGDARDLEV
IECOARQLET
IGGDARQLET
IGEDARDLET
VGEDARGIEY
IGGDARYLEL

LGEDARQIEY
-MLTELQIAY TGEDARQLEY

-NLTGUGIVE LGEDARTVEY
-MLTDLHIAY
-HLTGTQIAY
MRLKDKKILL

SMUTELTIAL
-HLTELTIAT
-MUTGVRTYE
HERRIAY
-HLTGWET

AMLTEHKEAX

e

TGEOARQLEY
IGEDARQLEL

&1

DATILPYPET
DSIILPVSAT
DSITLRVSAT
DSRITEPYSET
DAL T PWEC
DONLPTTETY
TULVLPWEL
DATTLPYPCA
SYLYEPVVEC
DAIILPVPET
DAIILPYPET
YAILLAVSET
DVWALPITCY
IVLYELPVVEC
DUCILAXET
DVIILPYPET

TGECWS-TV
SMEGTVA-TV

DONGITH-TR
GYBEGID-TT
DDNGHIH-TG
HHEGQUD-TI
GLEGQIE-TI
DCEGHITHSS
QREGHVE-TY
CDNGITH-TQ
XIHEXONTE
HDEGHVE-TV

1z1
KLVQLFERCE
KLU\LE:FEO

VALYNSIPIY
TATYNSIPTY
JAITHSIPTY
IATYRNSIPTY
VAIYHSIPTA
VAIYNSIPTA
VAISNSIPTS
VATVHSIPTY
VAISNSIPTA
VATYHSTIPTY
VATYNSIPTY
IATYNSIPTA
VATHSIPTA EG
YAISRSIPTS
VATYHSIRTY
VATILHSIPTA

KLVEILERDE
TLYPLLDRDG
KLITLLORDT

EVWQLFNRDS
KLVELLORCE
TLIGLFESCO
RUVGLRERDS
ETISTLARED
QITPLLDRDO
LORDE
XLYXLXXRCD
KLVELFERDS

£6 LT{S)—CT\’ DSUMPETERL

IRKLI-QLDA

IRKCA-EMDA
TKILKSHHDH
TRECS-EMDR
IRKLT-ELDA
IRKCS-ESDA
GCDARGLEY IR
ICGD&\“.QL'I

IBKLT-

IRKCS-EMDA
IRELKSEXDA
IRKLV-ELGA VS

rSNFK".N‘ €
EE ¢ DHLORTPAHC VIFSGISNAY

FSﬂ’—‘”N;KLt SYLEETPEHC

FSHERVVLKD

FSEGP:

FIDEKTH

FSBESLRLLD
FSNEKITINE
FSHEPLKLQD
FSHERVILTE
ESHEKNTLEE
FIOQULCLTE
LT

FSBERXRLEX
FSHEKLVLTE EL

EGTINLVIQH
EGTINLATOH

TINAAIQH
EGATMMAIGH T
EGALIMATON
ECATNMEEH
SGALVMAION
EGALNRIQH
EGALVRAIGH
EGTIMCYTRH
EGTRMATQH
EGALQ: SMEQ
TIMUNEH
EGALVMAIGN
EGIOMMATRH TOF
EGATNAIEH

b4

LDA
ELDA

3

KETSLIGFDGL
DIYLVGFOGL

KYFS
SAMIAGFERL
EVILCGFDKL
TVEVVGFDHL
KLYLVGFEQL
TYSWGFDRL
KIs
ELSLIGFEQL
VKKLU-DLGR SVYWLAGVDKA
KIIUTGRRKL

TYSWWGFDBL
HKKXLXGFOXL

EILKETPEHC

EHLEKTHPHC
FHTAMIPEHG VTYTRMAKPY
BHEGHHASC
EHMARLRRGC

ETLSGTPARC
QUISQLPESC

DHGFTRATKY
SHEFTEAVKE
DOGETETUKC
DHGFTGATKL
QDSFQGVTRE
EQGFTGLNES
CXLQGYTIRD
GHATSGAVKE

QIEELDFSOV
HIDETPRQOT
KIDEIPFQKI
FLHELDFGTT
PLTPELLSDA
ALOELDGSKL
HLTAELLAAA
KLDEVOFTCE
HUTAELLAMA
QIDELNFSDV
{IDEVDFSHT
KLEQVNFSNL
EFAEMEHEDT]
QLTGELLAGA
XHAXEKKKHKE
SSLEEALSDV

£GEDQL
L IGFORL

THEETEATHY
DHATSGAVKE

L5SGRYDLS
XEETEVOHY
KEKLQEYTRD
RXREHGHNIX
DHGETBATKS

FOQL

DY

IIYSGISHGY LNELVKTTHR
LENIASQRKR
LEGIASERGR
1 DEMAKRANR
1RSI COKYKY
{ TSHAFRAGY
LBSLCAHHET
LQEISTHADR
LRSLCAQHET
LNSLUEKTMR

VIVSGISHAY
AIYSGISHGY

MIFTGHTHAY
VY TGMEKEY
KIVSGINFPY
KVYTGHAKPY
TIVSGISHDY
TWYSGITHOY LTGVTKSADR
HIVIGVSESF LXRMGSKFQE

NHEGAEVLPY

SRS
Q0 FHMASLRRGC
EXXAXEXKXC

IDFTIHGENI
TOYTIHASQY
TDYTIHGSHY
FTTHGONY MWLGLGRTGH
TOFTIHGSTS
TDOTVHSSRY
TOETIHGSNC
TOETIHGSIV
TOFTIHGSRC
TOFTIHOANT
TDFTIHGSHT
TOYTNHSASY #VEATERVEN
TOYTIHSSEY
TOFTIHGSDRC

TPITIHGSHY

T PYFTGISHID U s
KUYTGHARPY {RSLEY
XIYXEXRO0K LOOOON000,
TIFSGIANPY LKELAKETHR

ELTPEHC

SVLGLGRVGY
AVLGLGRTEM
AVLEMERTY

SUARSFAALG
TIARTEAMG
TIARTFASLG
SISRTFSALG
THARSLQGLG
TYANKFSALG
THAKSLOBLE
SIARAFHALG
THAKSLQGLS
SVARSFASL G
SUARTFRALG
TTARLESAVG
TVAHKFSALS
THAKSLQGLEG
THARXFXALS
TLARTLKALG

SULGHGRTEE
MMGFERVGH
MYLGLGRTEF
TYLGLGRYGH
MVLGLGRTGF
SVLGLGRYGM
AVTGLGRVGH

IVAGFGRVGH
MVLBLGRTGF
RYLGLGRXEX
1VLGFGRIGH

TIHGSXX

VSY’Y&’QS?N’ 9FGDC'D¢"IK KIEELTGHAV

1lus o
Bacillus amyloligue
Bacillus sp.
Faenibacillus chibansis
Facillus Flexus
facillus Firmus

yachi

ciens

-MIRGEKTVE YATTESHCTL EGANVPT WSH T
MSLK KRG FGLTRSHE L VHLGAFVMPY VSYTVQSTHT &
FOLTH VLAGREVLDY VTFTVES' RZFD TOMEY

virgibacillus halophilus -MS&MKFIG {3 ¥ /1 FINAEY

Paenibecillus azoreducens -MHNQGKTVG ¥ THPQVE REGTAHHNLG RLKD&XG} i

avtH 260 MCKGHRIG FOLTE! )O(VXCXI‘)(_ 3

PRKA836S -HSLKGKRIG FGLTGSHOTY DEVMPEIEKL VDEGAEVTPT vS"i‘le T RECHASETY KIEETTGREY
71

Sacillus megaterivm SNTIVRAEPL GPKIFLDOMY VAPTTGNTHS KFANAMTESP VIMAAKATER MMKFWLE

Bacillus subtilis IDSIVNAEPL GPULPLDCMW TAPLTENSHS

Paenibacillus conkii IOSTVRAERL GPYLPIDIMN TAPLTGHSNS

Sacillus licheri<orwis IDSTPKAEPL GRKTPLDINY VAFLTGNSHS

Paenibarillus lautus ISTIVEAERL »'wKKLLWU TAPCTGHT]

Oceanabacillus ancorhynchi
8acillus msyloliguefaciens

TTTIVERERL G

IPOAERY

Bacillus sp. IDSIVKAEPL MY VAPLTGNSSS K
Faenibacillus chibensic ISSTVIMEPL & 1Y TAPCTGNTTS
Bacillus Flexus INTIVNAESL GRKTPLOCMV VAPTTGNTNS
Bacillus Firmus IDSTVRAEPL GPUTPLDOMG TAPLTGHTMS
Viegibacillus halophilus VATIPDAE] MY TAPLTGHSNS
Pasnibacillus sroredscens ISTIVEAERL 1Y TAPCTGNTTS
av Uy 260 TRXIVNAEPL SPXKPLOCNY TAPKTCHXNG
PRKGE38S INTIVEAEPL GPKNLIOCNY TAPCTGHTRG

Sacillus wepateriom
Bacillus subtilis

4 Gl
NLMRUSSTHR T

Paenibarillus cookii HLHRIMSAKH T

Barillus licheriformis NLARLMSKN

Paenthacillus lautus STAKLLVTRN

Gceanobacillus oacorkynchi NLAVLLRAKH f

Bacillus awyloliguef HIAKELTTRN PEQRONSEVA
Bacillus sp. RLSRLRSTRN FURKPHSIVA
Paenibacillys chibensis TAKLLYTRR T i LgeRsIva
Bacillus Flexus NMRLRATER

Sacillus Firmes MUSRUTRR

Virgibarillus kalophilus NLNKLSWRSKS prieineten
Paenibacillus szoreducans NIAKLLUA PHOKPNSLVA
Consensust AETXLNKTRN & PXXKPNSEVA
PRKBS38S HLGRELNTRN T¥eve EUKKPNSLYA

RMTHESOTVY

& KSDLLPGTIE

REDLLPITVE
KUOLLUPAVE
KL IPEACY
NLOQLIPARE
(MBLIPEACY
RMTALSTIV
SEDLIPEACY

& REPHLSETVY &
A RITALYDTVE

DNTLLRETIE
QOLIPEATY
XKLLXOKK
RMDLLIDTVE &

NERPLVLATS
Ns:kwvi(

AN EDRGEQ
CALLHOGLOP
KALLHOQWQP
EALSHRGIQH

M EGRGGP ¢
xmxasqugs

(75)

JP 2021-526855 A

goooagd
FIG. 18

facillus megaterium ANVKVGARKS EHLARIAEMG LQPFYLSELD KEIADSDICI NTIPYPILTA KTLSNVPTHA
Bacilius subtilis AHIVGARSS AHLARITEMG LVPFHTDELK EHVKDIDICT NTIPSMILNG TWLSSMTPKY
Paenibacillus cookil ARVEVGARSS AHLARITEMG LSPEQUEELT EHVEDIDICI NTVPSLILNQ SVWLSRNTPKT
Bacillus licheniformis ARVKVGARDS AHLARIMENG LTPFHINELA EHVEHIDICI NYIPSLILDK HVLSRNTPRT
Pasniba AKIBSGVEKS EHYARAEEMG WWPFLVRDLG SYVSDIDLLE MTIPTRIVIA QLISKMPREA
Oceanchacillus oncorbynchi AKVSVCARST RDUARITEMG LQAVPLHELS HHTENCDILI NTIPSLWIK EAIQNLPTNA
Bacillus asyloliquefaciens AKYKVGURSE KDVARAEVMG WEPTLTADLA DHVANIDLIF NTIPTMIVTA QILSRNPOSA
Bacilles sp. AKVEVGARKS fHIARITEMG LTPFHISDIE [AWDTDICI STIPVGVWA SVIAKMPYHT
Paenitaciiius chibensis AOMVEVRSE KIVARAEVNG WEPFLTRDLG DHVSHIDLIF NTIPTMIVIA QI{SEMPISS
Bacillus flexus ANVEVGARKS FHLARISEMG | TPFHINDIA QFITDSDICT NTIPYPVLTS SVLANTPTHA
Bacillus firmus ARVKVGARKS SHIARITEMG LTPFNLKEIE DAVKOVDICI NTAPHLWWIA SVISKNPTHT
Virgibaciilus halophilus oar—1 O RVREMG LKPLYTHRLS EEIGQVRIII NTVPDLVLDE SLINIVSSKA
Virgibacillus halophllus ®OK —2 AKVSVAASST HDIARINEMG LFAITMKELA KABADIDILI HTIPAPVINK EAISQLPHHA
Paenibacilius arcreducens ARACGYRSE RUFARAEVME WEPFLTRDLA DYVRSIDLIF NFIFTMIVTA (ILSRNMFOHT
v 260 NARINEMG LXPFIODOLX I HTIPKONON XXLSQPX0L
PEKE8385 BHVTVGARKS AHLARITEMG LSPFHLSELR ETVGKIDIIF NTIPALVLTK EVLSXNPPEA
Bacillus megaterium GIDFRYAEKS CINATLAPGL POIVAPKTAG QIVAMVLVNL LKDAADAR:

Bacillus sub‘tllii GYOFKYAERG GIXALLAPGL PGIVAPKTAG QILANVLSKL LAFIQAFEGK
GTDFKYAEKD GINALLAPGL POIVAPKTAG QITARVISKL LADLRKEGK-
GTDFOFAEKG GI#AL1APGL POIVAPKTAG QITANVICNL 1SELTTORKS
Paenibacillius lavtus GLDFRYAEKR CIKRUAPGL PEIVAPKTAG ITMANTLVEL ISEEIXISED
Oceanobacillus ancorhy GIDFDFAKKR GIQATIARSL PGIVAPRTAGL KILAMVMEQT LEEERASE--
Bacillus amyloliguefaciens BOOFRYAEKR GIKALIAPGL PGIVAPKTAG SIIANTLWQL ISDEFKTRGD
Bacillus sp. GTDFRYAEKR CVKALLAPGL PGIVAPKTAG RILAWVLSQL ILANFDERED

Paenibacillius chibersis GCOFRYAEKR GIXALLAPGL PGIVAPKTAG LIIAGSLVQL
fBaciilys fiexus GTDFRYAEKR CINAILAPGL POIVAPKTAG QIVANVIVTL LKEAADQRLE
Bactilus firmus GTDFRYAEKR GVXALLAPCL PGIVAPKTAG QILANVLSQL IMEDLQERKG

ius halophilus copy 1 L. GYDFSVADEL CIRTIMALCL PGKVAFKTAG SIIAUTFVSL

Ius hals GTDFDYAKRE CINAILSESL POVWAPKTAG KILADVIIQL

iilus azoreducens GCDFRYAEKR GIXALLAPGL PGIVAPKTAG SIIANSLVOM

Consensussd LITHASXPG GTDFXYAEKR GINAX(APGL PRIVAPKTAG XIXANVIXXL
PRKABIOR LTIDLASKPG GTDFEVAEKS GIKALLAPGL PGRVAPKTAG QTLAMVISQL {AEDLTARKE

Bacilles megaterius
Bacillys subtil
Paenibacilius cockil

Bacilius licheniformis Ls-

ius lautus A=
Oceanobaciilus oncort
Bacillus .,Wlo,iwef.;ders &¢-

Bacillus sp.
Paenibaciilus chibensis
Bacillus flexus
Bacilius fireus
Virgtvacilius halophilus@ar—1 -
Virgibacilius haloppilus OIK -2
Pasnibacilive azoreducens
avtv Y260

PREG83%6

BHENTATL LQQ}L“G?&\ WESTESOTRC
N‘&\‘?’!‘&u - E IRGURRIRND

TROVEMNTTLL
PEENEING "V\ !
¥ TCRRT

FRESOIK
PHEIRREY

«AF‘K

&’R‘L»L?SS‘S.'

a,.z&‘(m. AN

FNBKEAL
’ CHUTLTRSNG

5 s’

PITTMRVRER W

EPAMLIEL
OINTERAR

ISH--REVVE
A~ -HLNS
IS HIVVG
SRIRSMVIDE
IHG. SMITEG

%{IE}QR‘J?F@
RVERT

AEXXRELAT

YYILE'?}% 3 L\

FAFELORNLI
RAFRDGENLY
BAFIDGENLA

FAFHDEEY

e NG T
RLXTFREIAX 3

2021.10.11



(76) JP 2021-526855 A 2021.10.11

Ooo0ooao Ooo0ooao
FIG.5
I
@-%
32HBDFaVDOLa—DRRER
LI -
“ 25
I T
% 2 {
_ = |
I ! "
,Efr, £ %1‘5 i
=
=== s — '&% B2 € 1
d‘c o ||1
% ol Y
I . & B '
Y 5 oA 2.5
e w X
4 7
I Y. é & 0 —
4 og HEB—/ 8=k AMCE&BLI/ =54
# a
I— a5 1BEORMIHL T/ 5 1h2e
‘&, A = ANOVA p<0.1
5 % &
I 4 B M
% 0, E E
%, % &
f/o (o] H N
I ' 12
% 1ttt
o 0 = a
" &.@ G
S v 5 R
I . 2%
@ EN L]
e‘% %,
o ® o
2 3
%, 4
&& (o
N
< 9
. v e wdp A i . : “v G
U] £ £ £ £ 3 £ £ £ & £ o
E E & @ F & @ T Mmoo -
Ooooao Ooooad
FIG.6
FIG. 7
F2YYDINAF TR, FILEHDFCME Davis, CA, 2019
1.6
350
1.4 325
200 0% +14%
—~12 = 275
(<] -
Tl; £ 250
oy 10 1B} 225
B 18 200
%gn.e 175
z S 150
’|10.s les
1,\04 r 100
} N s
0.2 50
25
0.0 . — 0 ) -
RMBED DFCE&RLE FYE:10) DFCE&BLE E3:] DFCifi{kiniz DFCE&BLIz/A—31+
=34k HK=31 RubFA RobFAk




) JP 2021-526855 A 2021.10.11

ooon
FIG.8
DFCIZ&ATEFIED EFFHEN
20 20
19 )
20 18 18 = 18
O 16
b
& 1
[
[ g 8
[
: 4 b
0 .
DFCO# DFC—HREH DFCD% DFC— B EEH
foERIY | #4%
fi ot
m0EE 038R
gogogoano

2021526855000001 . app




(78) JP 2021-526855 A 2021.10.11

gooooooanb

INTERNATIONAL SEARCH REPORT International application No.
PCT/US19/35530
Box Ne. 1 Mucleotide and/or amino scid sequence(s) (Continuation of item 1. of the first sheet}

1. With regard to any nucleotide and/or amino 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 internaticnal application as filed:

E] in the form of an Annex C/ST.25 text file.
I:I on paper or in the form of an image file,

b. D fumnished together with the international application under PCT Rule 137e# 1(a) for the purposes of intemational search
only in the form of an Annex C/ST.25 text file,

c. D furnished subsequent to the international filing date for the purposes of intermational search only:
D in the form of an Annex C/ST.25 text file (Rule i3ser. I{a)).
D on paper or in the form of an image file (Rule 13ter.1{b) and Administrative Instructions, Section 713).

2. 1n addition, in the case that more than one version o copy of a sequence listing has been filed or furnished, 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 applicaticn as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet {1)) {July 201%)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US19/35530

Box No. 11 Observations where certain claims were found unscarchable (Continuation of item 2 of first sheet)

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

1. Claims Nos.:
because they relate to subject matter 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 prescribed requirements such an
exient that no meaningful intemational scarch can be carried out, specifically:

3. [X] Claims Nos.: 810, 14,2528, 37.47
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

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

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

-#+*_Please See Supplemental Page-***-

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

2. D As all searchable claims could be searched without effort justifying additionat fees, this Authority did nat invite payment of
additional fees.

3 D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
anly those claims for which fees were paid, specifically claims Nos.:

4. K{ 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.:

16, 11-13

Remark on Protest D 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 limit specified in the invitation.

I:' 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 Intemational application Na.
PCTAJS19/35530

A, CLASSIFICATION OF SUBJECT MATTER
IPC - C12N 1/20; CO7K 21/04; AO1N 63/02; COSF 11/08; Ci2R 1/01 (2019.01)

CPC - C12N 1/20; CO7K 21/04; AO1N 63/02; COSF 11/08; C12R 1/01, 1/07, 1710, 1/11, 17125, 1145,
11225, 1/245, 1138, 1/465, 1/545

According to Intemnational Patent Classification (IPC) or to both national classification and LPC
B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History decument

Documentation searched other than minimum documentation ta the extent that such decuments are included in the fields searched
See Search History document

Elecironic data base consulted during the intemational 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 Ne.

DA WO 2018/045004 A1 (AGRINOS AS) 8 March 2018; abstract; page 1, line 28-page 2, line 32, 1-4, 501-5, 11/1-4,
page 3, lines 33-36; page 4, lines 1-2, 7-8, 11-19, 22-29; page 10, lines 7-37. 1211114, 131414

A — |({LEE, &t al,} Fontibacilus Panacisagetis Sp. Nov., Isolated From Sail OF A Ginseng Field. 1, 51, 111, 12111,
International Journal of Systematic and Evolutionary Microbliology. February 2011, Epub 19 13111
March 2010, Vol. 81, Pt. 2; pages 36-374; abstract; DOI: 10.1089/ijs.0.019620-0

A US 2016/0143961 A1 (EPIVA BIOSCIENCES, INC.) 26 May 2016; Table 1; paragraphs [0004], {1-4, 5/1-5, 11/1-4,
[0012), {0167], [0201], [0207), (0219), [0282], {0285]{0286). 1211114, 13/11/1-4

A US 2014/0147425 A1 (SERES HEALTH, INC.) 29 May 2014; Table 3; paragraphs 2.4, 5/2.5,11/2-4,
[0008]-[0009], [0033], [0067), [0069]. 12111/2-4, 13111124

A | {LEE, st al.) Transfer Of Bacillus Ehimansis And Bacillus Chitinclyticus To The Genus 1, 501, 118, 1241141,
Pasnibaclllus With Emended Descriptions Of Paenibacillus Ehimensis Comb. Nov. And 13111

Paenibacillus Chitinalyticus Comb, Nov., International Journal of Systemalic And Evelutionary
Microbiclogy. May 2004, Val. 54, Pt. 3; pages 929-933; DOI; 10.1099/ijs.0.02765-0

A — HADELSKOV, et al.) Draft Genome Sequence Of Paenibacillus Strain P1XF2, A 1, 81, 111, 12111,
Palysaccharide-Degrading, Thermophilic, Facultative Anaercbic Bacterium Isolated From A 13111

Commercial Bioreactar Degrading Food Waste. Genome Announcements. 29 January 2015,
Val. 3. No. 1; pages 1-2; DOI: 10.1128/genomeA (1484-14

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

*  Special categorics of cited d “T"  later document published afier the international fiting date ordpriurity

“A"  document defining the peneral state of the art which is not considered date and not in conflict with the application but cited to understand
10 be of particular relevance the principle or theery underlying the invention

“D" document cited by the applicant in the international application “X"  document of particular relevance; the claimed invention cannot be

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

“L" decument which may throw doubts on priority claim(s) or which “Y" document of particular relevance; the claimed invention cannot
is cited to establish rge

gmblicuﬁon date of another citaticn or other be considered to involve an inventive step when the document is
ed) combined with one or more other such documents, such combination

special reason (as specil I ) 1
pe being cbvious to a person skilled in the art

“0"  document referring 10 an oral disclosure, use, exhibition orother means
“P"  dogument published prior to the internarional filing date bul later than  “&"  document member of the same patent family
the priority date claimed
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INTERNATIONAL SEARCH REFORT International application No.

PCT/US19/35530

-*_Continued from Box No. lIl; Observations Where Unity of Invention is Lacking-**"-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
gencept under PCT Rule 13.1, In order for all Inventions to be examined, the appropriate additional examination faes must be paid.

Group | Claims 1-5, 11-13 are directed toward a composition comprising cells of microbial species.

Groups Il+, Claims 15-24, 30-36, DpaA (DPA synthase subunit); SEQ 10 N©: 26 (Dpaa amino acid sequance) and EHA {flavopratsin) are
directed toward a method for selecting 2 microbe for co-formulation with a carrier or seed.

The method can be searched to the extent that it comprises DpaA (first exemplary DPA synthase subunit), SEQ 1D NO: 26 {first
exemplary DpaA amino acid sequence) and EA (first exemplary fiavoprotein}. Applicant is invited to elect additional DPA sequence(s)
and/or flavoprotsin sequenca(s), with specified SEQ ID NO: for each, or with specified substitution(s) at specified site(s) of a SEQ ID NO:,
such that the sequence of each etacted species is fully specifled (l.e. no optional or variable residuss or substituents), and available as an
option within at laast one searchable cialm, to be searched. Additional DPA sequence(s) and/or flavaprotein sequence(s) can ba
searched upon the payment of additional fees. It is believed that claims 15-16, 17-24 {each in-part), 30-32, and 33 (in-parl} encompass
this first named invention and thus these claims can ba searched without fee to the extent that they encompass DpaA (DPA synthasa
subunit), SEQ ID NO: 26 {DpaA amino acid sequence) and EHA {flavoprotain). Applicants must spacify the claims that encompass any
additionally elected OPA sequenca(s) and/or flavoprotein seguence(s). Applicants must further indicate, if applicable, the claims which
encompass the first named invention, if different than what was indicated above for this group. Failure to clearly Idantify how any paid
additional Invention fees are to be applied to the "+" group{s} can result in only the first claimed invention to be searched/examined. An
exemplary elecion would be SEC 1D NO: 27 (Dpah amine acid saquence); SEQ 10 NO: 57 {flaveprotein amino acid sequence).

The inventions listed as Greups | and 11+ de not relate to a single general inventlve concept under PCT Rule 13.1 becauss, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the spacial technical featuras of
Group | include microbes with 165 rDNA, not present in any of Groups |1+; the spacial technical features of Groups {1+ include a microbe
that comprises ons or more dipicolinic acid {(DPA) synthase genas, not presentin Group 1.

Groups HI+ share the technical features including a composhion comprising & microbe.
However, these shared technical features are praviously disclosed by WO 2018/045004 A1 AGRINOS AS (herelnafter * Agrinos’}.
Agrinos discloses a composition comprising a microbe {abstract).

No technical features sre shared between the DPA sequences and flaveprotein saquences of Groups li+ and, accordingly, these groups
lack unity a priori.

Additionally, even if Groups Hl+ ware considered to share the technical features including: a method for selecting a microbe for
co-formulation with a carrier or seed, comprising: identlfying a microbe that comprises one or morae dipicolinic acid (DPA) synthase
flavoproteins, a microba that expresses one or mare DPA synthage proteins, andfor a microbe that produces DPA; and selecting the
microbe for co-formulation with a catrler or saad; these shared technical features are previously disclosed by Agrinos, as above, in view
of the publication antided 'Detection of Bacterial Endaspores in Seil by Terblum Fluorascence’ by Ammann, et al. (hereinafter "Ammann'),

Agrinos discloses a method for selacting @ microbe for co-formulation with a carrier (nitrogen fixation assay for determining nitrogen
matabolism for use in liquid fertilizers comprising nitrogen sources {a method for selecting a microbe for co-formulation with a carrier);
page 22, linas 5-17; page 46, lines 12-18) or seed, comprising: identifying a migrobe (page 46, lines 12-18); and selacting the microbe for
ca-formulation with & carier ar seed (only robust nitragen fixers ware scored as positive; page 1, lines 31-35; page 46, lines 12-18; Table
H),

Agrinos does not disclose identifying a microbe that comprises ene of more dipicolinic acid (DPA) synthase genes, a microbe that
expresses one or mora DPA synthasa proteins, andfor a microbe that produces DPA.

Ammann discloses identifying a microbe that comprises one or more dipicolinic acid (DPA) synthasa genes, a microbe that expresses
one or mare DPA synthase proteins, and/or a microbe that produces DPA {identifying a microbe that produces DPA; abstract).

It would have been obvious to one of ordinary skill in the art at the time of the invention to modify the disclosure of Ammann, to include
idenlifying 8 microbe that produces DPA, as taught by Ammann, In order to provide a microbe for use in a supericr co-formulation with a
suitable carrler.

Since none of the special technical features of the Groups | and |1+ inventions is found in more than onhe of tha inventions, and sinca all of
the shared tethnical features are previously disclosed by a combination of the Agrinos and Ammann references, unity of invention is
lacking.

Form PCT/ISA/210 (extra sheet) (July 2019)
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