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o =1 o
O LBIO1, LBIO2, LBIO3, LBIO4, LBIO52| 16S rDNA EM=d % 7|
- A [=E| Al &2 0 o| & odHAM E S2XSIMH BHAMS (= ’ =]
c>|'7| An_-I EEI Dl OHE—-l 168 rDNA—-l |:|7|A1 ET'__—-|I o 'ITn_-I 2||-—| T'__—-|I [ (T)Dl'ﬂg O‘” —
Me o S S 504 © = 3 AHOd 0 S (=] o o Es El= Sl &4
Mg o5l Mo, oS EMYBsAT A 2=/5tol S57|ete M siic
sSHC EI=E=S Hi X S
OH <3|- 7| —|Fo [ EE(‘])OI'%EI'
o = n
@ LBIO12| 16S DNA &4 Z3}
Information BaciTTus zhangznouensis LOTOT
Primer Information tctoctcags acgaacsacts googogtace taatacatac aagtcgagcs gacagaagss B0
Sequencing Primer Name Primer Sequences \ PCR Primer Name Primer Sequences agcttgctocc cogatgttas cagcagacss gtgagtaaca cotgsgtaac ctocctgtaa 120
T85F 5" (GGA TTA GAT ACC CTG GTA) ¥ 27F § (AGA GTT TGA TCM TGG CTC AG) 3 lsactgggata actccgggaa accggagcta ataccggata sttccttgaa ccacatastt 180
07R 5" (CCG TCAATTCMTTTRAGT TT) ¥ 1492R 5 (TAC GGY TACCTT GTTACGACTT) 3 caaggatgaa agacestttc gactatcact tacagatgsa cccacgacac attagotagt 240
Subject Score [Fr—— tastggggta atgsctcace aaggcgacsa tacatagocg acctgagadg gtsatcasce 300
acactgggac tgagacacgg cccagactcc tacgggagge agcagtagas aatcttoeac 360
Bacillus =3 g
IX680113 1 zhangﬂ:ﬁ:e"m 1513 15 1513 99 2754 00 14981501 99 matggacgaa agtctsacag ageaacgccg cotgagtoat gaagattttc geatcataaa 420
gctctgttat tagggaagaa caagtgcgag agtaactget cgcaccttga coggtacctaa 480
m“m ccagaaagec acggctaact acgtgccage agocgegata atacgtagat ggcaageatt 540
Bacteria Bacllacose Bacillus Batillus zhangzhouensis gtccagaatt attggscgta aagagcteosc aggcastttc ttaagtctaa tgtgaaagec 00
cccagetcaa ccgggsagag tcattagaaa ctaggaaact toagtgcaga agaggagagt 660
9gaattccac gtgtagcgat gaaatgcgta gagatgtgga ggaacaccca gtggcgaaga 720
= St emiueloh e T12683) coactctcty gtctgtaact gacoctsagy agcgaaagcg tggggagcsa acaggattag 780
‘ Bacillus thangzhouensislgi [X680133)
M = Bacillue australimaris(gl [X680098) ataccctsst astccacacc gtasacsats agtoctaast sttasgasat ttccaccect 840
Baciiue stratosphencusioh NR_118441) tagtactgca gctaacgcat taagcactcc gcctasggas tacggtcaca agactgasac 900
‘ === Bacillus senusighNR_118439)
«+ Bacilun alttudinisigi NR_042537) tcaaaggaat t9acggeesc ccocacaasc ggtogagcat gtgatttaat tcgaagcaac 960
7 Bacillus stratosphencusltNR_042336) lgcgaagaacc ttaccagatc ttgacatcct cteacaacce tagagatags getttcocott 1020
- Bacillus <amenensislgi [O5B00EE)
Bacillus safensis(gi NR_113845) cgggacaga gtgacaggtg gtocatggtt atcgtcaget cotatcgtoa gatgttaggt 1080
i taagtcccac aacgagcgca acccttgatc ttagttacca gcatttagtt ggscactcta 1140
++ Bacillus pumilusigi NR_043242)
aggtgactgc cgatgacaaa ccogaggaag gtggggatsa cgtcaaatca tcatgeoect 1200
tatgacctgg goctacacacy tgctacaats gacagaacaa aggactgcga gaccgcaasg 1260
tttagccaat cccataaatc tgttctcagt tcggatcgea gtctacaact cgactgcatg 1320
achl case antarvar o Tifections itbm ook infections to menlnais and ey radk Viketions to sepicemia, Mostiy Bagctggaat coctagtaat cgcggatcag catgccgcog tgaatacgtt coeogggcctt 1380
they occur as secondary infec osts or otherwise comoromised hosts. They may exacerbate lgtacacaccy coocgtcacac cacgagagtt tgcaacacco gaagtcggty aggtaacctt 1440
previous infection by producing tissue-damaging texins or metabelites that interfere with treatment
tatggagceca gecgccgaag gtggggcaga tgattgaggg tgaagtcgta acaaggtagc 1500
Bacillus zhangzhouensis , Cells are Gram-stainpositive, strictly aerobic. rod-shased, 0.570.6 um in width and 1.872.0
um in length, and motila by means of subpolar flagalla. Colonies are crea circular, non-transhucent and cgtatcogaa gatgeggetg gatcceccee tetttttaaa ctgggaccac teccttccag 1560
in diameter after incubation at 32 % for 48 hon L8 medium, A central elintical endospore is cbserved. Catalase and
oxidase are positive It 1561

¢ =2 RALZE EUCh

22|
Moo 2 Hot=ICl Bacillus zhangzhouensis &
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@ LBIO22] 16S rDNA &4 &1}

Information

Primer Information

785F 5 (GGA TTA GAT ACC CTG GTA) 27F 5 (AGA GTT TGA TCM TGG CTC AG) 3
907R & (COG TCAATT CMT TTRAGT TT) 3 1492R 5 (TAC GGY TAC CTT GTTACGACTT) 3
Subject Score Identities
NR_042336 1 By 183 16 1629 98 2052 00 15071515 99
- stratosphericus
Bactena Bacillaceae Bacillus Bacillus stratosphencus

Bacillus serius|gi NR_118439)
uslgf NR_118441)
-« Bacilius aRmydinielgf NR_042337)

Bacilius stratosphericusigi NR_C42334)

Bacilus strato

Baciflus siamenensisl g PLE00ES)

| Bacillus australimas
Bacillus Zhang

«« Daciius pumilyslgr NR_

‘ ‘ Bacillus safensisigi NR_113945)

Bacillus safensis{gi NR_D417534)

Bacilli cause an array of inf rom @ar infections to meningitis, and uninary tract infections to septicemia. Mostly
they accur as secondary infections in immuncdeficient hosts ot comoromssed hosts. They may exacerbate
previous infection by praducing tissue-damaging taxins or metaboli at interfere with treatment

Microbes are pervasive on the planet Earth, occupying incredibly exterme environments and, thus, their presence in
Earth's upper atmosohere continues to demonstrate the hardiness of single-celled iife. The novel soecies Bacillus
stratosphencus can be detected in the stratosphere orbiting the Earth among satellites. However, B, stratosohencus is
not imited to the atmasphere and can be found in an anay of environments tuch as desert sodls, deep 5635 and

Bacillus stratosphericus LBIO2

pcocccococee ctttttttta
patacatgca agtcgagcag
tgagtaacac gtgggtaacc
faccggatag ttccttgaac
pcagatggac ccgcggegca
pcatagoccga cctgagagag
pCgggaggca gcagtaggga
ptgagtoatg aaggttttcs
ptaactgctc gcaccttgac
pccgcggtaa tacgtagatg
pgcggtttct taagtctaat
tgggaaactt gagtgcagaa
pgatgtggas gaacaccagt
F9asagcgtg gggagogaac
foctaagtgt tagggggttt
Ftggggagta cggtcocaas
tggagcatat ggtttaattc
pacaacccta gagataggac
Fatcagcteco tgtcgtgaga
pattaccagc attcagttag
pgggatgacy tcaaatcatc
Fagaacaaag ggctgcaaga
pgatcgcagt ctgcaactcg
faccacggty aatacgttcc

[Faacacccga agtcggtaag

pttogsagta aagtcotaac

agttttttat
acagaaggga
tgcctataas
cocatagttc
ttagctagtt
tgatcagcca
atcttcocgca
gatcgtaaag
ggtacctaac
grcaagcattg
gtgaaagcce
gaggagagtg
ggcgaaggeg
aggattagat
ccgcceotta
actgaaactc
gaagcaacac
tttccotteg
tgttggatta
gractctaag
atgcceotta
ccgcaaggtt
actgcatgaa
coggccttat
gtaaccttta

aaggtagcey

tctgtcagga
gettgctooe
actgggataa
aaggatgaaa
9gtgggstaa
cactaggact
atggacgaaa
ctctgttgtt
cagaaagcea
tcoggaatta
ccgsctoaac
gaattccacg
actctctggt
accctggtas
gtactgcasc
aaaggaatts
gaagaacctt
gggacagagt
agtcccgoaa
gtogactgceg
tgacctggac
tagccaatce
gctggaatcs
acacaccgcc
tggagccasc

tatcggaasg

cgaacoctsg
ggatgttagc
ctccgggaaa
gacggtttca
tagctcacca
9agacacggc
gtctgacaga
agggaagaac
cagctaacta
ttgggcataa
cgg9gaggst
tatagcagts
ctgtaactaa
tccacgcost
taacgcatta
acgggggcce
accaggtett
9acaggtgst
cgagcgcaac
gtgacaaacc
tacacacgta
cataaatcts
ctagtaatcg
cgtcacacca
coaccgaagst

tacgactgat

cagcatacct
99cggacgsg
ccggagctaa
actgtcactt
aggcaacaat
ccagactcct
gcaacgccgc
aagtgcoaga
cgtgccasca
agggctcoca
cattggaaac
aaatgcgtag
cgctgaggag
aaacgatgag
agcactcoac
gcacaagcgg
gacatcctct
geatgattat
ccttoatott
g9aggaaggt
ctacaatgga
ttctcagttc
cggatcasca
coagagttta
ggggcagatg

ccet

B0
120
180
240
300
360
420
480
540
500
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1554
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® LBIO32| 16S rDNA &4 &1}

Score e -
fris ccone) Expect Identities(3) Gaps(%) Strand

KX753358.1 [Bacillus sp. strain 16MFT21 165 ribosomal RMNA gene Plus/Minus
785F

Accession Description

| CGETCCCCTTGATGAGTGCTAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGCAGCAAACGCATTAAGCACTTCCGCCTGGGGAGTACG
GTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCT
TACCAGGTCTTGACATCCTCTGACAACCCTAGAGATAGGGCTTCCCCTTCGGGGGLAGAGTGACAGGTGGTGCATGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGT
GACTGCCGGTGACAAMACCGGAGGAAGGTGGEGATGACGTCALMATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGG
GCAGAACAAAGGGCAGCGAAGCCGUGAGGLTAAGCCAATCCCACAAATCTGTTCTCAGTTCGGATCGCAGTCTGCAACTCGACTGE
GTGAAGCTGGAATCGCTAGTAATCGUGGATCAGCATGCCGEGGTGAATACGTTCCCOGGCCTTGTACACACCGCCCGTCACACCAL
GAGAGTTTGTAACACCCGAAGTCGGTGAGGTAACCTTTTGGAGCCAGCCGCCGAAGCTGGGACAGATGATTGGGGEGTGAAGTCGTA
ACAAGGTAGCCGTATCGGAAGGTGUGGUTGGATACCCCCCCTTTTITAAMAGTGGGTCCCCCCCCTTAAMAGTTTGTTCCTTGGTTCT
TECTGGGTCGGTITGCTTCTTITTICTTCTATGGTGGCGGTTCCCCTTGCGTITICGCCCCTTTTTIGGTGETGCTGGGGGACGTTCTAC
GTTTCCTCCGGLGGEEGTAACGTTGCCATGTITCTGAACGCCCCCCGGGTGTTGCGECGUGEGTGTTTTACGT TCGAGAT GTAAGA
GGECTTGCTTGGACGATATT GCAGAGAAATATTTGTCGGGAGGATATGCGTTGCCCAGACCAATATATARAGGGAGTGGCCTCCCCATG
TETGAGGCCTGAAGTGTTTTGGGTGTGAGAGAGCGTGECCACGCCCCCCCUAAAAGAGAGAGTGGTTTGTTTTTCTCCCACAALAALS
AGTGATTTT T TATATAATGTAAT CTCTACACATGTGAGTGTGGTCTTTCAATCGTAGATAGGTGTGGATAMATCGGAAMATAGTCTCGGGT
AGTATCCCCACCACATATGATGGTGTTGTTTTTATT TATGTGTGGCACCCCTCGTGTGTGCATAATGGGGEEGGGAGGAGGGGGGGGE
GGEGCGCGGEGCEGEEEEGETEGETGTATCCCCCCCTCTTATTITITITTGGGGGGGGEGGGEEGGUGEEETGCTITIGTGGEGGGEGE
GGAGTAATATATTTTATTTITTTTITAGGGAGGGGGEGGEGCEGCEGATGCGECETGETGEGAGCGCGTCGETCGCCTGTGTCAAAAA
CAAAAGAATAMAGAAGAGTGGGGAGGGTAGCGTGCACTTATTGATGTCGTCTTTGETGAGGGCGGAGCTAGGGGAAGAAGAGGTGGGA
GGGCGGTGCCEGGGEEGGEGGELAGAAAAAALAAMAAMAAGAGTCTGTTITTIT

907R

AGGCGTAAGTCTCCAGCGGAGTGCTTATGCGTTTGCTGCAGCACTAMMGGGCGGAAACCCTCTAACACTTAGCACTCATCGTTTACG

| GCGTGGACTACCAGGGTATCTAATCCTGTTCGCTCCCCACGCTTTCGCGCCTCAGCGTCAGTTACAGACCAGAGAGTCGLCTTICGE
|CACTGGTGTTCCTCCACATCTCTACGCATTTCACCGCTACACGTGGAATTCCACTCTCCTCTTCTGCACTCAAGTTCCCCAGTTTCCA
ATGACCCTCCCCGGTTCAGCCGGGGGUTITCACATCAGACTTAAGAAMCCGCCTGCGUGCGCTITACGCCCAATAATTCCGGACAA
CGCTTGCCACCTACGTATTACCGCGGCTGCTGGLACGTAGTTAGCCGTGGCTITCTGGTTAGGTACCGTCAAGGTACCGCCCTATT
CEAACGGTACTTGTTCTTCCCTAACAACAGAGTTTTACGATCCGARAACCTTCATCACTCACGCGGCGTTGCTCCGTCAGACTTTCGT
CCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGT
CGGCTACGCATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCGCCGCGGGTCCATCTGTAAGTGGTAGCTAAAGT
CACCTTTTATGATTGAAACCTTGCGGTCCATTCAACAATCCGGATTAACCCCCGGTITCCCGAATTATTCCAATCCTTACAGGCAGGTA
ACCCACTGGTAATTCACCCTTCCGCGCTTAACTTAAGGAACCAACTTCCCTCCGGUCCGTTCAATTGGCATGATTAAGGAACGCCGE
|{CGCCGTCCTTCCGAACT GATAAAAAAATCTAAAAGGGGGGTTITCCCTTAAAAAGGAGGTATTCTTCTGTGGGTGTITIGGGCATATTCT
| GCCGGTGATAGCTTGCCGAGATATCAAAAAGAAGGGECCTCCCATTGAAGGGCCAAGAGTATAGAGAGAGGGGGTGACAGAGAGCCC
CGAGAGAGAAAGGGGGGTETCTCTCCGAGAAGACGCGTTCTTGAATCTAAATCGCCAATAGACAGGGGGGATTCAGACGAGAGAAGT
TCAAACATAGAAGAMAAGAGGGGAGGAGACCCTCCATATACAGAGCTGGAAGTAGTTGGGCACCAGAGGAGCACATAGCAGCAGAGAG
| GGEGAGGACAGCCGLGTGTGGGTBACTCACCATCCCCACAATTTTTGTIGGGAGGGCCCGGGCECCTITGEGEGGEGTGAGAGAT
|CTCCTTTTTTITGAGAGAGGGAGAGAGGBCCCGCACCCACCCCCCCCCCCGLCCCTCCCCCCCCCCCUCTAACAMMGGAAGGAG
{ACCCCCATTTGCCCCCTCCTAAGGAGGAGGGGGAGAGGAGAGGGEGEEGGEAGGACGCCCCCCGCGCGCCCCCCCCCCCCCo

CAAAAAAAAMAMAAATCTCTTTTCTTT

- 22|73 LBIO32| 16S rDNA partial sequence FAMEEMZADL pacillus &0l &35H=
Mao 2 motEICh Bacillus sp. BT F2F 16S 1DNA Y7|MH0| 97 % L x|t o<
=2 FAIEE 2}
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@ LBIO42] 16S rDNA &4 &1}

Tnformation BaciTTus amyloTTguefaciencs LHTDS
Primer Information cttttttaa attttttttt attcoctcag gacgmacact gacgacgtac ctaatacatg B0
Sequencing Primer Name Primer Sequences | PCR Primer Name Primer Sequences aagtcoagc ggacagatgg gagettocte cotgatatta gogocagaca aggtgagtaac 120
T85F 5'(GGA TTA GAT ACC CTG GTA) ¥ 27F 5'(AGA GTT TGATCM TGG CTCAG) 3 pcgtgggtaa cotgectgta agactgggat aactcecggga aaccggggct aataccggat 180
907TR 5 (CCG TCAATT CMT TTRAGT TT) ¥ 1492R & (TAC GGY TACCTT GTTACGACTT) ¥
f ! ! ) gattgtctaa accgcatast tcagacataa aagatasctt cgsctaccac ttacagatag 240
Subject Score Identites. pcccgcascg cattagctag ttggtoaggt aacssctcac caasacdaca atscgtasce 300
gacctgasag 9gtgatcasc cacactggda ctgasacacs gcccadactc ctacggsass 350
FN597644.1 Bacilus 398019 31520 33040 0 2758 00 1506/1512 99 agcagtads gaatctteccs caatgsacsa aagtctsacs sagcaacgcec gcgtgagtaa 420
amyloliquefaciens []
foaaggtttt cogatcotaa agctctatts ttagsgaasa acaagtgcca ttcaaatass 480
Bacteria Bacillaceae Bacillus Bacius amylolouetaciens. faatacotag gtggcaagcg ttgtcocggaa ttattoggcg taaagggcto gcaggcggtt 600
fcttaagtct gatgtgaaag ccocccggctc aaccggggag ggtcattgga aactggagaa 680
ttgagtgca gaagaggaga gtggaattcc acgtgtagcy gtoaaatgcg tagagatgtg 720
-~ Bacillus velezensislgl KY694464
| ERUN VNS AV gaggaacacc agtggcgaag gogactctcot ggtctotaac tgacgctgag gagooaaasc 780
-+ Bacillus vallismortialgi NR_0M636)
| - Bacillus siamensislgi KY643639) gtggggagcyg aacaggatta gataccctgs tagtccacac cgtaaacgat gagtoctaag 840
‘ | | wee] 5 ! tottaggges tttccaccce ttagtgctgc agctaacaca ttaagoactc cgcctgagaa 900
Bacillus atrophaeus|giNR_024689)
‘ ‘ Bacillus mojavensis|gi NR_024693) gtacggtcgc aagactgaaa ctcaaaggaa ttgacggggg cccgoacaag cggtggagea 960
1 1 of ran 11%
Baciue halotoleransiohNA,113063) totggtttaa ttcgaagcaa cacgaagaac cttaccagst cttgacatce tctgacaate 1020
e e Bacilius subthislgl NR_104879)
‘ Bacilus subtlialgt LNEBLSE8) tagagatag gacgtccoct tcgggggcag agtgacaggt gatgoatggt tgtcatcasc 1080
‘ Bacillys subtibalgiNR_027552) tcotgtcotg agatgttagg ttaagtcccg caacgagoge aaccottgat cttagttoce 1140
Bacillue subtilis( gt ABO4 2061)
pocattcagt toggcactct aaggtgactg ccggtgacaa accggaggaa gotagggatg 1200
peotcaaate atcatgccce ttatgaccts ggctacacac gtgctacaat ggacagaaca 1260
“ pagggcagcg amaccgcgag gttaagecaa tcccacaaat ctgttctecag ttcgsatcac 1320
Bacilli cause an array of infections from ear infections to meniny Yions to seplicemia. Mostly patctgcaac tcgactgegt gaagotggaa tcgotagtaa tcgoggatca doatdococd 1380
they occur as secondary infections in immunodeficient hosts or e compromised hosts. They may exacerbate
previous:infeciion by producng lssuedamacing axins o metsbokies thatintafers With tegtment gtoaatacat tcccggscct tatacacacc gcccstcaca ccacgadast ttstaacacc 1440
. & gaagtcgat gasstaacct ttatgsagco asccoccgaa ggtgggacad atsattgsss 1500
Bacillus amyloliauefaciens is a non-pathopenic soil bacterum. Similar to other Bacillus species. 8, amyloquefaciens is
tanable of producing endospores allowing it 10 survive for extended pencds of time. The soecies also shows some btgaagtcgt aacaagatag ccgtatcoga aggtsocoget geatccotoc coctttcotaa 1560
antifungal properties which are influenced by environmental nitrogen availability
pCggsaaccs CCOCCe 1576
_ g = o H o = 4 . A A==
22|33 LBIO42| 16S rDNA partial sequence FAMMEEMZADL pacillus =0l &5Hs
i ; ; ; T=IO=X od o
Mao 2 metElCt Bacillus amyloliquetaciens EE#32F 16S rDNA &@7|M 0l 99 %
olx|&l= oS Lo <o CE o
Exl Ol-l_ I:IH_I_ IT — 'ITAI'—I—E EME’I'

_23_



® LBIO52] 16S rDNA &4 &1}

Information Paenibacillus barcinonensis LBIOS
Primer Information fttatattct gctcagsacs aacgctgsca gcatscctaa tacatgcaas tcsagcagas 60
Sequencing Primer Name Primer Sequences PCR Primer Name Primer Sequences ftgacggaaa gcttgctttc ctgagactta gcgacggacy ggtgagtaac acgtaggcaa 120
785F 5" (GGA TTA GAT ACC CTG GTA) ¥ 27F 5 (AGA GTT TGA TCM TGG CTC AG) 3 pctgccctca agottgggac aactaccgga aacggtagct aataccgaat acttattttc 180
907R §'(CCG TCAATT CMT TTRAGT TT) ¥ 1492R 5 (TAC GGY TAC CTT GTTACGACTT) 3 ttcgootgaa ggaaactgga asgacggage aatctgtcac ttgaggatsg goctacagcs 240
Subject | Beors cattagctag tteatsagst aacgactcac caasscsacs atgcstageoc gacctgagas 300
pgtgatcgge cacactggga ctgagacacg gocccagactc ctacgggaga cagcagtagg 360
Paenibacillus paatcttecco caataggcga aagectoacg gagcaatgec gootgagtga tgaagatttt 420
NR_042272.1 bam;un;n:.s 1523 1 1523 100 2680 00 15011525 98
cggatcgtaa agetctgttg ccagggaaga acgocttggga gaghaactgc tctcaagatg 480
pggcaagegt tatccggaat tattgggcgt asagegcgcs caggcggtca tgtaagtcotg 600
Bacteria Paenibacillaceae Paenibacillus Paenibaciius barcinonensis
ptotttaatc ccggeactca accccosatc goactggaaa ctacgtgact tgagtgcaga 660
pgaggagagt ggaattccac gtgtagcggt gaaatgcgta gagatataga ggaacaccag 720
- Pasnibacillus mianexedens(gi NR_D44524) bggcgaaggc gactctctgg gotgtaacta acgctgagac gogaaagcat ggggagcaaa 180
Paenibacillus srmylohicusigi NR_025882
sasvare e | e MR ' caggattasa taccctgsta gtccacsccs taaacsatga atactagats ttassgstit 840
‘ === Paenibacillue srmylohticusigl MR_112163)
‘ Paenibacillus cucumisigl KU201962) [gataccctt ggtgccgaag ttaacacatt aageattccs cctogagagt acggtcacaa 900
Pl ciive Scesnaminmsr L pactgaaact caaaggastt gacdddgsacc cdcacaagca gtdgsagtats tsstttaatt 950
Paenibacillus Barcinonenuisign NR_042
| Paenibacilus sivaelgi KCBISOTT) [9aagcaacy cgaagaacct taccaggtct tgacatccaa ctaacgagac agagatacst 1020
)
- taggtgccct tcaggamaas ttgagacasg tgatscatgs ttgtcatcag cteostatest 1080
Paenibacillus mylanibticusigi NR_02910%)
Paenibacillus pabuligi NR_040653) pagatgttgg gttaagtccec goaacgageg caacccttat atttagttoc cagecatttcg 1140
* Pasnibacilus pabuligiNR_112164) patgggcact ctamatagac tgccastsac asaccggasg aagatggasa tgacatcaaa 1200
tcatcatgcc ccttatgace tgggctacac acgtactaca atggocgata caacgggcag 1260
S e *°e' o7t eetcetenn aovvautete satieantt sesstare
pctcgoctgc atgaagtcgg aattgctagt aatcgcggat cagocatgocca cogtgaatac 1380
Paenibacillus is a genus of facultative anaercbic. endospore-forming bacteria, onginally included wathin the genus
acilus and then 'ec\assj'eaausas‘e:rarare cer‘dsm 1993 Eac:e’welc“ulr:c' ulle"lus: been d 39-::"\ 3 pttcccasst cttgtacaca cegcoestea caccacgaga stttataaca ccogaagtes 1440
riety of envi nls, such as® soil, water, thizosehere, vegetable matter, forage and ins vell 35 clinical
,:f;,;? EAOnMEnt s 5 S0 WaRer. fhjcosahere. vehelabes méttec. [orie ang et Jane. 2s el <5 cink btogggtaac cgcaaggagc cagecgccga aggtsggata gatgattsss gtgaagtoat 1500
pacaaggtag ccgtatcoga aggtgcggct ggatcaccte ctttctagct ggatctecte 1560
Under investigation
Cttatagttt gaacctesct cagtatagat ggagctgaat acctogat 1608

% AxSHE OfF ES FAZE HCh

CHEICH Paenibacillus  barcinonensis E&E 032t

LBIO52| 16S rDNA partial sequence FAMEEMZADL pacillus Z0l &5t=
c 16S rDNA @7|A{ &0l 98

O ojd= HH =2 ojds 4L 9t L4 o|d=9 s 72 vt
- &7 =2 ojd=2 s = 2sdSS ?lol &8t vix] A MHE

o|d= HiX[E O|E35t0] ujt Mg ATt

- SEA R 0420 Melst DT fE e XMl ZaiE Mejsx|e| Jio| 2T

=3
- AbeiEfxIo] JHols kel thato| SlE FRC M| 2THE YRl RS A}
A, M4 F7\9f olsfrt Westct

- B YAbElE Zh iX| AEo] MA HHE CUlet BE, 25 52 150, 28 0|yE
of AT SIS 042 1 batch ol 225 8| 80| T2iE HY ZBHS upxof o
o}
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TSBE broth OD{600nm)

1k
0.5 F
o 1 1 1 1 ]

Lbig 1 Lbio 2 Lbio 3 Liio 4 Lhio 5

0.0 (600nm)
=]
Pl tn

[y
1

™

a8 6. TSB % X E 0|8 £E ZF2| it EFX & d=

- &tdst vix[2] 4 (M)sFLUSo[d=d4LdSHAHMEOA Bacillus & old=2| &

=4
1

0.D [G00nm)

Lbio 1 Lbio 2 Lbio 3 Lbic 4 Lbio 5

= TSB BT m BV

g 7. TSB(&HE2HHiX]) / BT, BV(LHH e AU A EiX|E o|Set FE dF2 i E&T &t 23

- 57 =& A4F 2| growth curves AHEY| 2/5t0{ 15ml test tube THZEOMIAM personal
bioreactoroll M 48A|ZF SOt v sty S 2T (850nm)S SHSIFCE 0lE Sdll 2 &2

Fxel vl ZH2 el



Personal bio reactor growth curve

wn

0D(850nm)

a8 8. 571 EHAF2| growth curve

BE#F & LBio 4 @7t J7HE #E SAS HEHRI20, LBio 1 #F2 29 XF

2 =
Mo B7ishs el S UEhisich RS BT telst WAE olBsigeo] 1% o B
=1 = =
= [e]

B Cell growth

= = e
[=] r =
L L L

OD (600nm)
[--]

Lbio 1 Lbio 2 Lbio 3 Lbio 4 Lbio 5 Lbio 6

I
o
(o]
o

& A#F2o| BT viXx| v = FZ=(0.D 600nm) Z=t
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- 25 #F & LBio 6 #FE Mestl =2 =Fo| MAFE Eelstyion, AA vfX[E
0|83 A5 CHE HifFO| Jtsstetl Al= = RJCE

O old= MM =2 ojd= dus et sE4 o|dE2 52 HI} ot AH

- EH| F=MZ2Mo| n|d=38 MLSHT| flal, o|d= YU 2 0l
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se, Cellulase &222| HI7tE &l ).

- &3 JIEE0M 9| ofg] JHX| =& 2 o|d=S0| WEJ Zoist= 2ol EH| F=2 52
ALt S JHX7| W20l o|d= sjLtUe| g4 AHUIF 22 =& o[d=2 MEst= Aol
S35t

- 2 522 2ol Y2 24A2t n|d=E HlYH S 0| 8520, S OD g2z 3|4 Et
< 2dE5Fol ALESIict

— Amylase = abcam®(cat.no. ab102523) Amylase Assay kit(colorimetric)2 0| 35t% 2

0, HFE = Microplate reader(Tecan)&tH|E 0|25t SZTE SHSICH

— Amylase assay AE 4HH
1. HI2=E 2 FHE OD600Nm =X Zroll 2tx| S USH Al
_?_I__]

(oAM= OD600Nm = 2.0 7|& 1TmIS

0z

2. 3Lt Mz 2 WHE 2} samplee 200ul B-PER buffer2 & &}5}0

(&20fl A 2F 1020 ek 2hx|-M| = Melof w2}t 2=, AlZH Wit HEE 53501 Z()
cell lysis *E 7Is)

3. 300ul Amylase Assay buffer 7} & %

4. 2t sample 50ulE 96well(2l/olei7} &

5. 50ul Amylase Substrate mix &7}

6. 405nmollM 37 ZHH22 & 6027t S& (absorbace)E FE5H0] 7|HZ2FE ol =
of L2 =g SHe (25T, Y RIEH

_og -

2 gl s
51
I_

plate AFZ)el 2+ welldl E=cCt.



Amylase

0.25 -
02
E
—
E 015 |
£
-
=]
E 0.l |
o=
=
-
005 |
0 _- 1 | | I 1 I I . I I
Lhio 1 Lhio 2 Lhio 3 Lbio 4 Lhio § Lhio & Lhio 7
ag 11, 0|4 F HjAdH S O[S Amylase &M X Zuf
Strain LBio 1 LBio 2 LBio 3 LBio 4 LBio 5 LBio 6 LBio 7
Unit
(nmol/mi | 0.011255661 | 0.006113481 | 0.118995787 | 0.233506056 | 0.088024223 | 0.005733544 | 0.000674302
n/ml)
E 1. 0|45 vfgHE 0|8 Amylase &M =H 4t
AAS B X E 0| 8510 D|MES st T amylase M8 S S™ S, A& Ql H|w
£ ZASIFCE LBio 4 2 2% TE o|MEF JIE =2 €48 LIEHY 20, LBio 3,
LBio 5 2| &AlZ2 &MS LIERHACE
- S5t 0|ME HjAH S 0| 23510 Protease M E =X35IH 20, abcam®(cat.no. abt
11750) Protease activity assay kitS 0|23t Ct. 2t8S X350 Microplate reader (Tec
an)&H|E 0|&st0] &% Zt2 FHsIMCH
Protease
0.0014
0.0012 |
< o.0010 |
Sy
E
£ 0.0008 |
=
[=]
£ 00006 L
£
=
£ o.0008 |
0.0002 |
D.DEGD i i l i i i
Lhio 1 Lbio 2 Lbio 3 Lbio 4 Lhio 5 Lhio & Lhio 7
O8 12, | E H|eH S 0|25t Protease M &3 Zal
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Strain LBio 1 LBio 2 LBio 3 LBio 4 LBio 5 LBio 6 LBio 7
Unit
(n[yoigm 0.0012 0.0000 0.0002 0.0000 0.0008 0.0000 0.00060
n/m
¥ 2. o= Y S 0| &5t Protease &M =X gt
- M St X E 0| 85104 n|MES i AEH T protease EMH S M5, ACHA QI |
ZlstFCE LBio 1 & 49 TE o|dM=F 71 =2 &4 S LIEIH R} 20, LBio 5, LBio
78| =MZ2 EMS LIERACE
- S5t o|ME Hi UM S 0| 25101 Cellulase &M S =X35IG9 20, abcam®(cat.no. ab1
89817) Cellulase activity assay kit (Fluorometric)S O| 235t Ct. 88 S ZIE 5t Micropl
ate reader (Tecan)ZH|E 0| &350 S& T g2 SHSIFCE
Cellulase
07
06 |
E 05
e
=
E04 |
=
=]
£E03
E
=
So02 |
o1 |
u 1 1 1
Ibio1  Ibio2 Lbio3  Llbiod  Ibio5 Lbio6  Lbio7
a3 13, o|dE HiYHE 0[ESH Cellulase &M SH Z1
Strain LBio 1 LBio 2 LBio 3 LBio 4 LBio 5 LBio 6 LBio 7
Unit
(nryo: ;m 0.0000 0.0000 0.0000 0.0000 0.0000 0.5812 0.0000
n/m
¥ 3. 0jM= M= 0| 2Ft Cellulase &M S 4t
- A st B X|E 0| 23510 0|MES st & Cellulase &S EXstD, AtfAeQl H|
£ XAHSIFCE Cellulase 2 2% LBio 6 #FE Melsty 2AMo| LIEIIX] &gt
- 37K 2429 &M S H| WY en], S22 58 &5l =20 %A o|M=S AASH0] Al
st = AS Aoz MZ=EIct gH N e FEAME ct o|ME2ct=s 25 o|dES
o|l2st o|dME MAE 7lietet of™Molo, 2[5 o|ME Eetdlg AN 2 T2 o|dE MES
25l ol AlYHZ Fsstct
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Urease activity

5
a
3
1
o T T T T T

Lbio 1 Lbio 2 Lbio 3 Lbio 4 Lbio 5 Lbio & Lbio 7 Lysis

Unit (/ml)

(=]

JF 14. 0|4 = v dH S 0|85t Urease A =3 &L}

— Urease abcam®(cat.no. ab204697) Urease Activity Assay kit (colorimetric)2 0| &35}
0 EHSI¥ 20, Urease = LAE O|&tstEtAet et L|ot2 Ji-E6listed s &
20|ch JtE 2o 24F Folfisto] g2Lot FEl2 AAE JZ 5 AUch =T Ly
sis buffer CHH| unit gt XtO|7F AX| = A2E Hol T2 #F So= Urease 40|
AX| g Aoz 2ol

Lysozyme activity

120 -

Unit {(USml}
&
= (=3 (2] L)
- (=1 L] L]
T T T T

£

=
(=]

J.l.l. 1 . =m R

LBiol LBio2 LBio3 LBiod LBio5 LBio& LBio7

[=1

a3 15, ojdE LM S 0|8 Lysozyme &M EF 23}
- Lysozyme 2 EnzChek® Lysozyme Assay Kit (E-22013)2 0| 23}0{ X35l 204, LB
04, LBio 5 0lM T2 #3F Oid| =2 &4 3 LIEHACE 22X 2 Oz e Al

v

of M EQl HE|EZe|ZHe| N-otM 8 F2HA(N-acetyilmuramic acid)2t N
FAIAI(N-acetyl-D—glucosamine) &H0{= AlO[2]| 1, 4-H|El &S 7IT2HE FSEIA|F|
Zz|3Al0| = slo| =z 8 o|=o0|cC}.
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Chitobiosidase activity
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% 16. O|¥= b tH S 0| Z¢Ek Chitinase &4 =H Huf
- Chitinase = 37}X| &40 &M & 22t st Sigma Chitinase Assay Kit(Fluorime
tric) CS1030& 0| &350 ™SI 204, N-acetylglucosamine 2| B—(1—4)—glycoside &
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Phosphatase activity
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(No. 3L , No. 3M)E AlE35t0{ &% J7tA2 & FH5IQICE

_33_



Ammonia conc. (ppm)

Percent redcution (%)

Amine conc. (ppm)
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a8 18. d=4ol JtA £ Ao
M % reduction (48...
S
Control LBiol LBio2 LBio3 LBio<F LBioS5 LBio&

8 19. 2ELot AF I MHgE

DNdudunna

0 m24 m4as

Control

LBiol

LBio2 LBio3 LBio4

8 20. ofgl JtA =X A}
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o b | 1]
Q u =]

Percent redcution (%)
w B
=] 1]

M % reduction (48...

1s
o
Control LBio1 LBio2 LBio3 LBiod LBio5 LBio6
J8 21, otgl 243 JiA MHE

— 2 of, offl oUF JIAES 24A17F CHRIE EHSI dFEHE MMl | E TSt
XS M, 3~4 | FFoAM 24F JIAE MUSts ZIE LIERHACE
- YHlo|2EIMM M3 22 o|ME MA =52 a3 sif, 5 &, A4F M, ZAL
o sHg SYMLE WLSlo], 37HX 22 43 E 142 MUstct

O ojd= o =2 o|d

| M3E Sdll AlMES HM=ztstZ| f/st 1.5KL scale 2| CH 2l 2=
(=]
=

[ R=J

M| =St et

=2 MEE =2 U sl  AFNE HE=

- (M)sHL4So[dSUAFSHXEHE N T2 a3 L2 2o, 0|d= siet, 5o &
o, A4F M, ZAEdol tisto] A ZutE stHEst = 2A4FE ZESIAct

- Bacillus 72 &5 A& =%

X AMES M=5H Sl

=

- T2 o|d=52 MHs siX (BT)OIM 45 2 ZX ¥Ho| o|FoH 20, HiX[=H2
CtE #eb 2ot 1.5KL 22| Zr7|oAM e 28 =212 ci5 22 =722 TAFA
=
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N0 IS 1) Fermenter volume : 1.5 KL
% R 2) Working volume : 1 KL

)
)
3) Culture time : 40 hr
4) Inoculum volume : 2 L (0.2%)
)
)

5
6) Temperature : 30 C (XAt M 2ol 25
of th2b 37°CollA FHi k)

7) Aeration rate : 300L/min (0.3vvm)

8) Sterilization condition : 121°C, 20min, autoc

pH control : Not controlled

lave

1.5KL g &ar| =28 =A

I
o
Ho
g
%
a

T8 22, THIO|2E 1.5KL TR WET| A}

LA & B kg/1KL
R FEF (Yeast extract ) 8~10
AAE (NaCl) 1.0~1.5
StaAXR T = (Glucose) 8~10
A 2AAE& (K,HPO,) 0.15~2.5
A EE(NazCOs) 0.2~0.5
02144 (MgS0y) 0.5~1

4. Mgat Hix] BT =4

Frl

O LBio 1 tHE uiF H AlMZF =t

0

- o2 g tS FHS= A HM| #F= LBio 1 I 20, Protease, Amylase 2 M S L}
ElfAL, AFNAs2 TE 7F U] H2 =2 #F ot

- tHE XS st S 32 LB plate ol 20% glycerol stockS M=F & (Streaking) 5t01 3
0COIAM 24A|2F Hi 2510 EH F2H(single colony) & &HE S, 250m| AHZHE2FA 30 1
00ml LB brothE& Z #5104, 2x S 2 AW SIUCEH 2Xt S = 18A12F S+ 3
0C, 150rpmoil M T2 SR 20, =|F 3%t S I b X|of| 3L &2t E2fA 30| 1L
HiX| & P tsto] 2xF S YA S 1% HEstL 94 bHf kSt 2|8 SH2E ALE

STt

£Q 1
1

ro
O
|'|_|O

r

~N
Ofn
0

r

- 1.5KL HiF Al DO(B&4HA), 25, pH o a2 Cls Ot 2yt vt & 2T
) &

AA
0, 24A|ZH0l] 7.622 EHEAUCE EXA}L @4
o

I°
ol
)
e
0>
n 0

HES AT 10% SME ~EHES 0|85t 4020] 14 £



2|= Westfalia disk centrifugeE 0|&3st 204, 6800rpm, discharg

B3
o

Byl
OH
o

%0
1

i
o

= 0|
~

w=2| 0|5 65L 2f i

24

L Bio 1 1.5KL fermenter

(] (=] ] =] =]
i (=] 1} (=) [T}
ol i} [ =~ un

[&] [} (=] [=] (=]
(=] [&] (] (=] (=]
(=] o o L r

(3,)dway ‘fiog

i
M

i
™

iy

“th)

7

]
o

%I:/c\,I-

TEMP e 3 H

a3 23. 1.5 KL Hf&F & DO, pH, temperature

TEMP

DO

Time

[a\NepNa\Na\NaNNa\a\NoVEa\NaVNaVNaVNa\NaVNaV aVNaVNa\NoVRa\NoVNaVNa\Na\NesNesNasNosRasNapNasNaN|

OO000O0O00OCO0OOO _ Lo~
. . . . . . . . . . . . T

00000000000 Gl
OO0OO0OOSDOODDOO VPN

T T TYTTTYTFTYTFTTCTICTITITITIT

owMhNC oo OAN
C I DO o o IO — <F
oo OronErRTES

OANNLOWOODOITITIANOONTOVOOM
OO0+~ ANMOULMNOO—ANAANTOHLLOLMSST OO

6.97
6.96
6.97
6.97
6.97
6.97
6.97
6.97

O+ QM LMD
O+ QM LOWOMNOD 2=
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32 8.74 100.0 29.9
33 8.83 100.0 29.9
34 8.89 100.0 29.9
35 8.95 100.0 29.9
36 8.99 100.0 29.9
37 9.03 100.0 29.9

E 5. 1.5KL H& 2k profile

okolo| MALE =X 21} 2 58 x 10° cfu/ml 0| end, 22 H=
2 2o MA$E 1.27 x 10" cfu/g 22 &olz|Arct, ZX}F M2 90% O|ate 2 LIE}
Sk
- 2824 == Okawara Spray dryer& A5 o0, M =42 33zt &Uct

1) Inlet temperature : 185 C

2) Outlet temperature : 90 C

3) Feed rate : 0.98L / min

4) Atomizer speed : 15,000 rpm
5) Pressure : -0.2~0.2

Okawara Spray dryer

13 25. Okawara Spray Dryer ARl 2 28 =A
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a8 26. WAl

20L HAH AMZF
Mo
;A

k=13
=
p=3
—

o0, Amylase 2
S

— = O
ULt

I AIHZ A=
HW #F= LBio 4

IS LIENN I 209, protease, cellulase 2|
I_|-E|-L—I-O|__|. O|-':',_|9_| glo x-|7|- B_J_|.7|.
(Streaking) 5tof 3

53,
b, 2R} & Hf2k2 18A|2F =9 3

Z2tA 30 1L

LB plate ol 20% glycerol stockg MEFZS

Al
2E3S 0, 250m| Af2HEEtA o] 1

O LBio 4 C{ZF bl 2k
i st
%-E%
el #2H(single colony) &

510, 20X} 27 Hjot2 RS sIGC
| & 3 372 Y IﬂH7(|01I 3L Akzt
St 9A[ZE SoF i efsto] =B

ol-|:|._

— CH =l
0COllA 24A|ZE tlH

00ml LB brothE& 2
0C, 150rpmollAM ZIEHH| 2F 5t 20| Z
2ot 2xt B HHYHE 1% HS
tA), 25, pH 9 At

24A|2t0f 8422 EH 5
24A2F Ol = H‘Z—>h 2TE
A2t

Hi X E 2

St

- 1.5KL i Al DO(E &
AA

sMe
% $ oH 7.0 7HX| 2% 512 st onf 2 E pH 8.0 X7}
AA

16A|Z240] 6.3 0|20,

f2 9.9 0|9lony, ZX}

PMEP pH= Z7| pH 6.96 22 A|Ztz|0f,
olA 80% O|Ae=Z ZEM=ACE

A
(=]
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DO(%), Templ'C)

L Bio A4 1 .5KL fermenter
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ie
I
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!
iy

a8l 27. 1.5 KL B2k & DO, pH, temperature kA

in

w

Time pH DO TEMP
0 6.96 100.0 29.9
1 6.96 100.0 29.9
2 6.95 100.0 29.9
3 6.94 100.0 29.9
4 6.90 100.0 29.9
5 6.81 100.0 29.9
6 6.57 85.5 30.0
7 6.20 36.5 30.1
8 6.16 43.1 30.1
9 6.18 99.7 30.1
10 6.18 99.8 30.1
11 6.20 92.8 30.1
12 6.20 97.7 30.1
13 6.19 97.8 30.1
14 6.18 81.6 30.1
15 6.19 62.9 30.1
16 6.23 56.2 30.1
17 6.30 43.0 30.1
18 6.37 8.2 30.1
19 6.65 3.7 30.1
20 6.95 4.3 30.1
21 717 6.0 30.1
22 7.39 25.0 30.1
23 7.56 39.0 30.1
24 7.73 60.4 32.0
25 7.75 34.5 37.0
26 7.66 3.3 37.1
27 7.63 2.9 37.1
28 7.56 2.7 37.1
29 7.42 1.5 37.1
30 7.22 1.2 37.1
31 7.05 0.9 37.1
32 7.07 3.8 37.1
33 7.38 14.9 37.1
34 7.66 6.9 37.1
35 7.76 3.0 37.1
36 7.87 59.0 37.1
37 7.97 75.5 37.1
38 8.02 73.9 37.1
39 8.06 77.8 37.1
40 8.06 87.5 36.8

# 6. 1.5KL CHZ vl 2F profile
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— 40A[ZE Bl Y = FO|EE 0| 8510] %A ddS 2EXH2Z 2elstl sl SRS

Ct. H&H A[HZ2 100LE E’é‘éf‘ﬂg'ﬁ, -"EI-’% Ll

pal
2
g
=
H
E:
00
é
rlo
=
)
@
)
o
o
%)
2
o
@
=
=
Q
@
il
o 0
00
ofr
2
OF
A
OH
02
mjo
[2a}
Ool'
_O'L
8
|0
=
rio

_,_
o
-l
O
=
o
=
L
©
w
9

O LBio 7 CHZF Hiek & A|MZE A=t

- o= A TE A3 5 M AR tHEFe S F3F= LBio 7 0|} 2M, Protease, Amylase
o Mol ApCH &4F M Faut= 2ol offloflA 3| U= HA2Z LIEGCE

- it 28t B2 LB plate ol 20% glycerol stockS M=% & (Streaking) 5101 3
0COll Al 24A]2F bl 2F5H0d ©H2! F2h(single colony) & 26D, 250m| MZE2IA 30l 10
Oml LB brothE& Estod, 2xt 7 s FHSICE 2xF 4 vt 18A|7F Sk 3
0°C, 150rpmoll A TGl 5t 2nf, A
HiX| & Hs5t0{ 2xt B HIYH S 1% T BSotl 9A|ZE ot v Lsto] %|F SH2E ALE

St

— 1.5KL HiQF Al DO(EEAA), 25, pH o ¥ME Chs O8I ZUCH Y 5 E&E
22 16A1Z2H0l 4.99 0| 2nf, 23A|Zt0l| 8.4722 SHEQUCt HiAF BRAIF QI 40A|Ztof
EHT 42 10.84 0| 2ni, ZA M2 23417t O|F LYEILET| A|RFSIICE pHE =71 p
H 7.35 22 AIZtE[0f, 2k & pH 6.76 7IX| 3t &, pH 7.47 71X 1&t &4& F pH 7.19
K| 2RF otk ot 20 =B pH 7.85 7HX| ASSIQICE ZX= =B i Aol A 80% O A
ZE=EACE
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I Bio 7 1.5KL fermenter

1200
100 O
80 0

K

.20
oD
&.80
(=W =2 ]
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13 29. 1.5 KL H{F = DO, pH, temperature
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Amylase activity

Lhio1 Lhio4 Lbio7 Mix Mix Mix Mix NCi
(1:1:1) (2:1:1) (1:2:1) (1:1:2)

ag 31, ¢/ 28 o= 22| Amylase &M £H Z1

AlE LBio 1 LBio 4 LBio 7 Mix (1:1:1) Mix (2:1:1) Mix (1:2:1) Mix (1:1:2) NC1
(nmo&jrr;litn/ml) 0.008937 0.015632 0.0066 0.007767 0.007433 0.010269 0.007854 0.003648
E 8. 0jd= 2L Amylase &M Z3}

- 37HX| & o|ME 2 2 Z5t o= 2L Amylase 2| &M0| LIEHG20{, [ Bio
4 thd ELo|M JHE =2 &M LERAAUCE =3 o0jdE 2ol LBio 4 7t B2
SHo2 2otE AROM 2R AR & =2 242 LIEYICt JIEERe AR 5 ©
=20| B2 H[=E2| 42 LBio 4 0|d=2| &0l =2 0|ME MK E M2l 4 27t
w27 2AHE 5+ AS Aozt AtzECh

O Cellulase 4 &3
-t 3 2§ 0|ME 2LS 0/&510{, Cellulase 84S EY5IYCH AME 2 oM E
Hi S 2N ZX ghnt SASHH ZIl s C.
0.9 e
Cellulase activity
0.2
0.7
0.6
0.5

Unit{nmol/min/ml)

0.4

0.3

0.2

]
Mix Mix N

Lhio1 Lhio4 Lbio7 Mix Mix
{1:1:1) (2:31:1) (1:2:1) (1:1:2)

a8 32. Bt/ 28 o|dE 222 Cellulase &4 &8 &1t

C1
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NC
-0.12609

—

A& LBio 1 LBio 4 LBio 7 Mix (1:1:1D) Mix (2:1:1) Mix (1:2:1) Mix (1:1:2)
Unit
] 0.85094 -0.06579 -0.20710 0.23293 0.46257 0.16962 0.12057
(nmol/min/mD
¥ 9. oJdE 2o Cellulase &AM Hzf
- o0jME 22 A2 F LBio 1 & 22 2 Z5E A|Z0dAM Cellulase &M 0| LIEHG SO
LBio 1 & E2oM 71 =2 &M S LIEHAct =28 o|dE 22 ME LBio 171 B
2 oo ZF ZotE ARUM 2T AR T 52 2482 LIEHYIACE 752 R A& &
MFE MEOo| E2 H|Z2| A LBio 1 0|ME2 0| =2 o|ME HMAHE XHelgt 45
=l 7F wE2H ME = US Ao|2tn At=EICh
(] Protease &AM =H
- Chel 3 =5t o|ME 2SS 0[25t01, Protease M2 SHsI%Ct AH
HHH 2 0| E HftHS =M =N Wl st IS CE
Protease activity
0.0001 -
0.00009 -
0.000028 4
— 0.00007 |
-,..E_, 0.00006 -
=]
£ 0.00005 -
& 0.00004
[ =
S 0.00003 |
0.00002 -
0.00001
D -
Lhie1 Lbieod Lbie7 Mix Mix Mix Mix
(1:1:1) (2:1:1) (1:2:1) (1:1:2)
a8 33. £/ &6 o|ME 2| Protease M &3 Zo
A= LBio 1 LBio 4 LBio 7 Mix (1:1:DMix (2:1:DMix (1:2:DMix (1:1:2) NC1 PC NC2
Unit(nmol
) 0.0001 -0.0003 0.0000 -0.0001 0.0000 -0.0001 -0.0001 -0.0005 0.0002 -0.0003
/min/ml)
EZ 10. 0|88 229 Protease &4 Z1f
— Protease &M = 21 o|dZ ez SHIUE Z1 fjy| oj ¢ L2 2483 LiEt
LHeAct AHHE o Z LBio 1, LBio 7 M= &Aool U= AXNE Eo|L}, o 2 =X|0|
Ct. 25 A= 2HoAe] &M XNote| A 4 dHE 24 ¢Ho =z M E5101 84
= 2 MstE =ele = Urct
- ofX|OF SZ A= WiHo| A 252 A=x Oid| A2t} B[ 0| ol AHX|sHA =22, 17
JE7Ex|e| A|RE MAter | A= Y= MH|0|C}. Protease &40 Z R ElH| &= 0|
ME MHME ALEsH| fleliMes A= 3d0| gles Ha JHAH e ALSo| ReElE A2 R
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Amines

Amines conc.(ppm]
cbB8858338
e
-

]

%
=
B
e
I
[
o
[
i
B

555“ s 50 o o : ~

v = o <3 s =
o e S S - . a .
s S #,}&’&- @\# #\—b-

m Ohr 249hr ma4E2hr
Amines redution (26)

1.20
— 1.00
i3
4@ 0.BD
g 0.60
S oao
=
= 020

0.00

-, =~ > "
e o o o P o M e
=i i it i
m 24h m 4Bh

O8 35, thel/ 28 ojdE 229 ofnl JiA EF 2ot ¥ AAE

- ot2l 7ZtA= |Bio 7 #FE CHE2 2 Malet AT & 28 o[dE AIR0IAM 2AF JtA

Mz maoF LERRe L, O Aol AKX gL

Hydrogen Sulfide
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o
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=
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o Malinin i
s
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o oF o o
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48h

Hydrogen sulfide reduction (%)
m 24h
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B2 e/
AR 717 0d 7415 14923 21¥/3% 35U/ FE 49Y/7x 63¥/9% TTH/11F
(o] L4

4'C 9.5E+10 9.5E+10 5.2E+10  8.85E+10  9.4E+10  8.75E+10 1.12E+11  9.6E+10

25°C 9.5E+10  7.95E+10  9.8E+10 9.1E+10  1.04E+11  9.35E+10 1E+11 8.2E+10
40°C 9.5E+10  6.27E+10  8.25E+10 1.05E+11  8.05E+10  8.3E+10  7.65E+10  8.35E+10
60°C 9.5E+10  7.18E+10  9.2E+10  8.25E+10  9.1E+10  9.15E+10  7.4E+10 4.2E+10

E 11. LBio 1 O|dE 2% ANz 7|2t & 25 H Mg+ 3

—-LBio 1 D|d= 2% M otdd e 21 7F o|F A20M dort &

A
o o = = -+
Hol 11FA 74X M4 Zats Ets of 437t 4.0x10%fu/g o4 X510

2l U=
Ho =z =l dct
Bioa 0|4 E B2 X & ¢hd ¢
3E+10
3 56:10 :
3E+10 / X
% 25841 e _‘a\,'_-:’ -
9 2610 Sio “n\v“_ o
B 156410 '
%0
1E+10
SE+09
0 7 14 2 35 49 83 77
22
——C a5:¢ 40 60'C
18| 38. LBio 4 0|ME 2% XZ or™M
AR 717 0 74/1% 144/2% 214/3% 354/ 4997 63¥4/9%  77d/11%
o LI5S

4°C 2.63E+10  2.63E+10 1.718E+10 2.2E+10 1.745E+10 2.9E+10 1.8E+10  1.65E+10
25°C 2.63E+10 2.168E+10  3.5E+10 2.6E+10  2.65E+10 2.25E+10  8.1E+09 1.4E+10
40°C 2.63E+10  1.57E+10 2.06E+10  1.7E+10  2.75E+10  2.35E+10  9.45E+09  1.2E+10
60°C 2.63E+10 1.735E+10  3.25E+10 2E+10  1.925E+10 2.65E+10  8.2E+09 9.5E+09

E 12. LBio 4 0/d= 22 N 7|2t & 22 4 4o Ed3

_LB|O4D|§§|~% == =17, -
TR MoasZAns Eg o a3 1.0x10"%fu/g
Ct.

S RT oY AHAL, 7F 0|F M
ol 44
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T see0
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2E+10
0 7 14 2 35 49 = 77
AZEE)
O8 89. LBio 7 O|d=E =Y NT otyY
28 e /
AR 717 0 Y15 14YR2Fx 2193% 3BYBF 49Y/7F 0 63895 TTY/11R
o LIS

4'C 3.995E+10 3.795E+10  3.9E+10  4.55E+10  4.7E+10  5.15E+10 4.95E+10  4.65E+10
25°C 3.995E+10  3.3E+10 4.6E+10 4.1E+10 3.9E+10 4E+10 4.95E+10  3.35E+10
40°C 3.995E+10 3.165E+10  3.65E+10 SE+10 4.55E+10  5.55E+10  5.15E+10  3.95E+10
60°C 3.995E+10 3.275E+10  4.3E+10  4.25E+10  4.3E+10 3.3E+10  4.25E+10  4.35E+10

Z 13. LBio 7 0|dE B AMF 7|2t A 25 E 4o+ En

- |Bio 7 0|2 22 MZ ob™HM MY HI 7F o|F MapTt Adaste deko] 2ol 11
FAF MR MA ZOE 22 o MA3F5T 3.0x10'%cfu/g OlAF RAE 1D A= He=Z L}
EbtCE

- o|ME 2 MAHZ2 M=EE T2 oldEe] 49 Lol st WMol 1X2 HE Y20,
CHEF B 2F Al ZXLE M5 7| IH20 &5 A= SH-ollM 47 e Moo, 713
=2 60 C2ToAM MEAAMES Raist Aot 11FX} ZHXE 1 X 10"%fu/g =Fo| Mo
7F &kl = At

—407C oM el 432t MEHE Y Hots, a2 1d MZE 7|2te =z 43510 BHESINE o,
37iX old=E 2L MA e 2 YTt RAIEM 42 19 22 Aoz 40| FXI==

oz mcl=Ec),

—
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(1EtA) 70~100COHA MESS R0 AMEHS 12| FI ML S = HiA 2 A
A A (Bacillus zhangzhouensis) LBIO1(KCTC 14239BP), M| S 22| &7|
2= HialeA  AERIEAHE|FEA(Bacillus  stratosphericus) LBIO2(KCTC
14240BP), ME®#HS 3o Q7IMEsS e HHEA daI(Bacilus sp.)
LBIO3(KCTC 14241BP), MEHS 42| HIML S 2= Hial2{A ot 22| H A
AA(Bacillus amyloliguefaciencs) LBIO4(KCTC 14242BP) 2! MY S 52| &7|
Mg o  djysidE A HIZ2A|HIA A (Paenibacillus  barcinonensis)
LBIO5(KCTC 14243BP)E Ztzt 32°CollA 2F 72A|ZFS ok v k5101 1x10” CFU/mI
Sool ujokl HEjR 247t MEE $ =2 SoHEt RB0/ME ujUAS X5l

I — L

(2CHA) ol A ZEH|E &7 RED|YE LY 1kg, 2 5g, HEHEE 192 21 =8
=] =]

=
(BEHA) ol M= &7 &&= 1kgol Btetets 1kgS @1l 24A|2bs et SHEAIZI=F,
20CollM 15A1Zks ek MM3| AxEXE|SI] 128 %2 TS Z= EHE 7
=HE M =5kt
- 7 HM=3dEEZE Sdl JgE EHE SF=Aeb mEsied S5EHA

10-2021-0040191 3)stGct. sY MR = EE(2)o LIEtLRACE
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O HMEels - detd 715X S51A 55

- ATt 2tz S8 B=E0E LEtl = FEtE n|d =
M2 FEstL, FHMEES Bacillus amyloliquefaciens®Z st0d SAIHS XM S A-1-3-460
9| FIISYAM SAME 2021 2 19 Kol grFertct e MF= HEH(4)o Lt
EttACH

=& 7/lsd

2 XA E Al TE HE 13 M1 of
of )5/ 82 nlpte® LA U8 g2
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Haus 2021-01-K012 | Al = e
4. xlel Yy : olMBrS e Le8 >4434
5. Aol FE : EONE X EEMSE BN A
6. AlED - Bl2-oi pagsEs) | eddn sagamy) | 2 2425
A H %) 0.48 H]2(mg/kg) 200]8} 0.08
7. FMR(AE)S B o HBH(%) S84 A4H%) 0.19 71=§{me/kg) 2013} e
- Fal2  n|™dE(Bacillus amyloliquefaciens) — : - — =
- ¢lRe| &% 2 g 0|ME(Bacillus amylofiquefaciens) Bi 2k 8, % 92 TEEEe(%) 0.12 42{me/ke) tofst #4E
_ T RHLE(%) 0.01 dime/kg) 500]8} HE
8. F&7|ZF: 2021.02.19.~2024.02.18. 28 AIH%) waz 22(mg/ke) 900] 5} 1.72
9. ®H=FE Fa 8 B4(%) 4E F2|(mg/kg) 1200]a} $4E
I 84A(%) 0.0001 478 (mg/kg) 2005} 0.22
RS WalE ) 20eRe2ie. FEAEeLaAm | 00001 oma/ke) | 4000 | #4%
5| = ZAI7[ 3] F-2449](% 0.01 S04 7S E9 2038 27159
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2021-06-11 2.908.091 250,905 JIMMAEESHEE SHE =PIBS (2021061 1-10000000-6351 T478)
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opo 1,200mag/kg 0I5t
et il = 2 5% Olat

« E|H|E} 7|F £ 2&5 7)F 20200 IR I5Y

a8 51. E[H|
- OfX|g} EmAEl= SelelE7|&el s7|sAM ESHRcts S50 AS s 2o
H 25 MZ7|F0 u2t 55 2ok HX= Fe| & ofdetzs FIi2 5
oo ot das HEEHEHS FIIE2 SHRY SiCt siE AlAHdMM=
LIEtLFRLCH

_59_



®-5. E[H[F=E

Vo nszam

SET PAISHAE Y
WA
O WZEHA
(20%)
&
=
m @y g Oj s 2= s
It (zom) T )
E 70% OjAH2E)
o =
(152

£OB SHHA 2|2}
Afol2 8717} 8ol LS

st SPrpEs

NS
ZEM U0 ST Y TP T M an 220
Heia-n ’él}l

I ! 118

.I;l..;‘-_'PEglL-E,Lﬂ #t

He

o) 2 AB(12-208)

M= EHg e

FESMEE s U S

SE SHH T U F SN

(3-113)
(S AT AW A w7 = ElH] WAMH(12-20H)
"EEah (112 DL RN
605 HME(3~0H) 50% ME{10-15%)

T N -

ST BHUM 2712
Aol 2§17 U2 L

£08 SAYW &7
MO|R B217} 20|13 HF
S22i7(7} HOIR BE

| 20%-578% ojgH3-112) |
JhEEA 20% oJU2E) | [ [ w1 |1 | &70E o)E(1 2-20:8)
O |zt | 0 i !
FlIEHz0A) 208378 0)THI-113) |
SR+ A 208 oW(2E) |[Fow [ o | =.|-;'.~. | So || 370 olsH 2-20H)
|- ﬂ 1 l-: ~ L -
- B HA 2E|0|FH2E) | 3~BE| (3~ -67) TE oj(7-103)
B(103) o el L s R
' FIME) RE(3-63 EIHEN YE(T-10E)
e g?é’l =71 R ‘ ;EIL’J;HEM %{i'-ﬁ S—"é] » RSN 1 3 38] HA102!
H=0f| ThEY HEE + ERE A A PEE10E)
50°C 0|3Hz2H) 50-60°C(3-4%) 60'CO(SE)
s
o (EEu 2
7t f;;,‘% Sl U 3221y 25 2% A
% - HEECA EEE
= HERE HE(3-4) HES(H
o
il =
*SIBICID| US(ZE S)o| w2 4 o
g 0)%-5527| T Fasl
e 40z sigt | -40°59% 60-80% I asas f-'lﬂ

B E 8 EIH'J‘illE- E‘I%lﬁ‘—"'i—# 9T B ‘ﬁ-x—i'.—“—[S‘-!i.'% 2H_u"ﬂl'" 22 E-EJP""-I 15‘} .-h_?=-s=01I "Hc!

(2% UEE S WY + oo, Y

) suzomiEn

EE B2E 27

- i
28 52, Hul $EE Sof @Y J|E
- #4552 98 Eu| MES 0|8 ERYSDES ML XNE0| YAIE JISE HH|
S&E Sob HEWS S50 2HMelE SoloR IEsgch
- oluf, Elu|Ciol L) SUYRTAN 5 F HDLSEot ol ME ==X elshn, &l
o] YR(2 S)0f WHT YNORE SotoR THsl RayelE ABUC

_60_



®-O. Y@ ol ¥ 535 Y 53
opx|et = = A|Z2E0| E[HZM 2| &EIIX|0{RE 2telstry| 2fal Hel#el HaMoyz
7 3 Mmdeliol A& off ¥ IS YL ZolBTlnel HARMHMES S50
A5t en, s AldMMAM= EHE(5)0 LIEHI/UCE
(Oh 24w
® HAMUW XTI O157:H7(Escherichia coli O157:H7)
@ HiX|e| =H|
—-. mEC BfX|(mEC Broth)
Tryptone 20 g
Bile Salt No.3 1.12 g
Lactose 5049
Dipotassium Phosphate 40 g
Monopotassium Phosphate 1.5 g
Sodium Chloride 5¢g
?lel MBS ZF4 1,000 mLoll =0f pH 6.9£0.22 X=X ¥ 121 CollAl 15682 B 7
5lo{ Al5|11, Novobiocin Sodium 0.02 g2 o} H#3t0{ 7}stct.
—. MacConkey Sorbitol 8l X|(MacConkey Sorbitol Agar)
Peptone 155 ¢
Proteose Peptone 349
d-Sorbitol 10 ¢
Bile Salts 1.5 ¢
Sodium Chloride 5¢g
Agar 15 ¢
Neutral Red 0.03 g
Crystal Violet 0.001 ¢
f MES SFF 1,000 mLoll =5Q = pH 712 AT 121 COllA] 1522 EFShct,
—. EMB gt™HE X|(Eosine Methylene Blue Agar)
Peptone 10.0 ¢
Lactose 50¢g
Sucrose 5.0¢g
Dipotassium Phosphate 20 g
Eosin Y 0.4 ¢
Methylene Blue 0.065 ¢
Agar 13.5 g
ol ME2E 557 1,000 mLoll =0 pH 6.8+0.22 =X$H T 121 CoM 1522t EH A
=
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—. 2 E St u X[ (Nutrient Agar)

Peptone 5049
Beef Extract 3.0g
Agar 150 ¢
o] M22 &/ 1,000 mLol| =0 pH 6.8+0.22 =HSt T 121 CHA 1522t EH
shCt
b Sotdi et
P SAIE 25 g EE= 25 mLE F|otod 225 mLel mEC HiX|of| 7t8t & 35~37COllA 24+2
A2t Sl kst

& =2[vf et

St S cefixime(0.0
Xlol| H&5t0 35~37COIM 18A|ZF vi ST}, Sorbitol2

5mg/L) 2 potassium tellurite(2.5 mg/L)7t &7}l

=<

<
o
(@)
O
o)
>
2
@)
<
w0
o
O.
—
o
ol
ok
&=
T
==

— o
=oll SHX| f= FATENS #5101 EMB et uiX|ofl &3S0 35~37COllA 24+2A12F
b Fstl, =4of 554 B0l selE XE2 selAlgdE dAlstot
€ 2felAlH

=
hatpoz el EME Fe 0157 SEH =k
solE B2 H7o| EHHAIRS s,

@ ARY 2N Salmonella spp.)

@ HiX|2| Z=H|
—. Hl E(Peptone water)

10 g

Peptone
59

Sodium Chlroride

?lel MEE 57/ 1,000 mLoll =0{ pH 7.2+0.25[=5 =&et = 121CollM 15&82¢
ERugsli= g

—. RV HiX| (Rappaport—Vassiliadis broth)

Tryptone 59¢g
Sodium Chloride 5¢
Monopotassium Phosphate 1.6 9
Magnesium Chloride 6H-0 40.0 ¢
Malachite Green Oxalate 0.036 ¢
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Ol

ZF5 1,000 mLoll =01 Al2tof 10mL 4 &35 = 121ColA 1568

=
0{ AtSetct.

r

—. MacConkey $H&HfX| (MacConkey Agar)

Peptone 17.0 g
Polypeptone 3.0¢
Lactose 10.0 g
Bile Salts No.3 1.5¢g
Sodium Chloride 5.0 ¢g
Neutral Red 0.03 ¢
Crystal Violet 0.001 ¢
Agar 13.5 ¢

2o MBS S 74 1,000 mLoll =04 pH 7.1+0.22 =Hstn 7tE Esst = 121C
[m}

. Desoxycholate Citrate 8™t X| (Desoxycholate Citrate Agar)

Beef Extract 5009
Peptone 5009
Lactose 10.0 g
Sodium Citrate 85¢
Sodium Thiosulfate 5.4 g
Ferric Ammonium Citrate 1.09
Sodium Desoxycholate 5.0 g
Neutral Red 0.02 g
Agar 12.0 ¢
Cflel MRS EFF 1,000 mLoll =504 pH 7.5+0.22 =dst JtE Saf stct.

XLD etM i X|(Xylose Lysine Desoxycholate agar)

Yeast extract 39
L-Lysine 59
Xylose 3.75 g
Lactose 7.5 49
Sucrose 7.5 ¢
Sodium Desoxycholate 2.5 ¢
Ferric Ammonium Citrate 0.8 ¢
Sodium Thiosulfate 6.8 g
Sodium Chloride 59
Agar 15 g
Phenol Red 0.08 g
/el dE0| &/ 1,000 mLE 7tst0] 7P Baliet = AlZetct. o, IAE7|EH
A= ob=ict,
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—. Bismuth Sulfite

Sl X (Bismuth Sulfite Agar)

Peptone 10 g
Beef extract 5¢
Dextrose 59
Disodium Phosphate 4 g
Ferrous sulfate 12 ¢
Bismuth Sulfite Indicator 8¢
Brilliant Green 0.025 ¢
Agar 20 ¢
?lel MES ZFF 1,000 mLoll 0|12 pH 7.22 =Xt = Jt&st0{ ALS Tt

H ESHA 8 X[ (Nutrient Agar)

Peptone
Beef Extract
Agar

50¢g
3.0¢
15.0 g

ME2 7% 1,000 mLoll =04 pH 6.8+0.2&

—. TSI AFHBEX]|(Triple Sugar Iron Agar)

=™t = 121 CollM 1527t

|
Rappaport-Vassiliadisti X|of] & &5t0{ 42+1COAM 24+2A|2F vl 2FSiCt

& =28y et
XLD stdufx|ofl HE35t0 35~37Coll A 24£2A[ZF vff 2
Algdg AAletct

_64_

Beef Extract 3.09
Yeast Extract 3.0 ¢
Peptone 20.0 g
Lactose 10.0 g
Sucrose 10.0 g
Dextrose 1.0 g
Ferrous Sulfate 0.2 g
Sodium Chloride 5009
Sodium Thiosulfate 0.3 ¢g
Phenol Red 0.24 g
Agar 13.0
Cfle] MES /% 1,000 mLoll =50 pH 7.4+0.22 =Xt J1E 85l &t = A ™
ol 235t 121 CollAl 15622 Hdst = AIH2Z =5 ALZetch
Sl e
SAIE 25 g E= 25 mLE F5ld 225 mLe| HE=o| It & 35~37TC oM
24+2A|2F B diketch HfFH 0.1 mLE  F5t0d 10 mLe|
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1. 7I8EA

<Bacillus zhangzhouensis LBIO1

KCTC14239BP>

BAMHAFEST TEEATY 0N THE INTERNATHONA L RECOGRITION OF THE DEFSIT
QF MICRORGANEEME FOR THE FURPOSE OF PATEST MFROCERE

INTERNATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant to Rube 7.1

T Lo technology co LTI
Lbio echmology oo LTDY

I IDENTIFICATION OF THE MICROORGANISM

ldentification reference given by the
DEPOSITOR,

Bacillus thangohowensis LBIOT

Accession number given by the
INTERNATIONAL DEPOSITARY AUTHORITY:

KCTC 14239BP

I SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

[ ] ascientific description
| | & proposed laxonemic designation

{Mark with a cross where applicable)

The microorganism identified under 1 above was accompanicd by

I, RECEIPT AND ACCEPTANCE

on July 15, 2020,

Thus International Depositary Authonty accepts the microorzamsm dentified under 1 above, which was received by o

IV, RECEIPT OF REQUEST FOR CONVERSION

The microorganism identitied under | above was received by this International Depositary Authority on and a request to
convert the onginal deposit to a deposit under the Budapest Treaty was recerved by it on

V. INTERNATIONAL DEPOSITARY AUTHORITY

Mame Korean Collection for Type Cultures

Address: Korea Research Instimate of
Bioscience and Biotechnology (KRIBE)
F81. Ipsin-gil. Jeongeup-si. feolllabuk-do 56212
Republic of Korea

Signatire(=) of person(s) having the power to represent the
[ntermational Depositary Authority o of authorized
officialis);

“;‘Pm*j ‘si;z ] éﬂ.A}m

KM, Song-Gun, Direcior
[ate: July 15, 2020

Form BFAKCTE Form 17

S Dage
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<Bacillus stratosphericus LBIO2 KCTC14240BP>

BUDAPEST TREATY ON THE INTERNATIONAL RECCGNITION OF THE DEPOSIT
QF MICROCRGANISMS FOR THE PURFDSE DF PATENT PROCERURE

INTEENATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant 1o Rule 7.1

TC»: Lbio technology co.LTD
Lo techmokey e LTD

I IDENTIFICATION OF THE MICROORGANISM

Identification refercnce given hy the
DEPOSITOR:

Bacillus stratosphericus LBIO2

Accession number given by the
INTERMNATIONAL DEPOSITARY AUTHORITY:

KCTC 14240BP

1L SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

[ ]ascientific description
[ ] aproposed taxonomic designation

{Mark with & cross where applicable)

The microorganism identified under | above was accompanied by:

1. RECEIPT AND ACCEPTANCE

on July 15, 20240,

This International Depositary Authority accepts the micreorganism identified under [ above, which was received by it

IV, RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under Tabove was received by this International Depositary Authority on and a request to
convert the orginal deposit to a deposit under the Budapest Treaty was received by it on

V.  INTERNATIONAL DEPOSITARY AUTHORITY

Mame: Korean Collection for Type Cultures

Address: Korea Rescarch Institure of
Bioscience and Biotechnology (KRIBB)
181, Ipsin-gil. Jeongeup-si. Jeolllabuk-do 56212
Republic of Kerea

Signature{s) of person(s) having the power to represent the
[mternational Depositary Authority or of authorized
officialis)

,.?m:f un Zwﬂ

KIM. Song-Gun, Director
Drane: July 15, 2020

P BRA ECTE Form 171

sl pagrs

- 125 -




<Bacillus sp. LBIO3 KCTC14241BP>

BUDAPEST TREATY ON THE INTERNATIONAL RECOGNITION OF THE DEPOST
OF MICRIRGAMNISMS FOR THE PURPDSE OF PATENT PROCEDVURE

INTERNATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant to Rule 7.1

TO: Lbio technology co.L.TD
Lhio tecmology o, LTD

. IDENTIFICATION OF THE MICROORGANISM

ldentification reference given by the Accession number given by the
DEPOSITOR: INTERNATIONAL DEPOSITARY AUTHORITY
Bacillus sp. LBIO3 KCTC 14241BP

I, SCIENTIFIC DESCRIPTION ANDVOR PROPOSED TAXONOMIC DESIGNATION

The microorganism identified under [ above was accompanied by:

[ ]ascienufic description

[ ] aproposed axonomic designation

{Mark with a cross where applicable)

HL. RECEIPT AND ACCEPTANCE

This International Depositary Authority accepts the microorganism identitied under [ above, which was received by it
on July 15, 2020.

IV, BECEIPT OF RECUEST FOR CONVERSION

The microorganism identified under 1 above was received by this International Depositary Authority on and a request to
convert the original deposit to a deposit under the Budapest Treaty was received by it on

V. INTERNATIONAL DEPOSITARY AUTHORITY

Signature{s) of person(s) having the power to represent the
Name: Korean Collection for Type Cultures [nternational Depositary Authority or of authorized
officialisk

Address: Korea Research Institure of e /_
Bioscience and Biotechnology (KRIBR) — NG S
o U A/L
181, Ipsin-gil, Jeongeup-si, Jeolllabuk-do 56212 -f"; j { 7 M
Fepublic of Korea
kI, Song-Gun, Director
[ate: July 15, 2020

Form BFEA (HCTC Form 171 =obe paime
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<Bacillus amyloliquefaciens LBIO4 KCTC14242BP>

BUDAPEST TREATY 0N THE INTERRATIONAL RECOGNITION ©F THE DEPOSIT
OF MICROORGANIEMS FOR THE FURPOSE OF PATENT PROCEDURE

INTEENATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant to Rule 7.1

TO: Lbio technology co.LTD
Lhiotechology co, LTD

[ IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the

DEPOSITOR:

Bacillus amyloliguefuciencs LBIOY

Accession number givien by the

[NTERMNATIONAL DEPOSITARY AUTHORITY:

KCTC 14242BP

. SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

[ ]ascientific description

| ] aproposed taxonomic designation

(Mark with a cross where applicable)

The microorganism identified under [ above was accompanied by:

Il RECEIPT AND ACCEPTANCE

on July 15, 2020,

This International Depositary Authority accepts the microorganism identified under I above, which was received by it

IV, RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under T above was received by this International Depositary Authority on and a request o
convert the onginal deposit to a deposit under the Budapest Treaty was received by it on

V.  INTERNATIONAL DEPOSITARY AUTHORITY

Mame: Korean Collection for Type Cultures

Address: Korea Research Institute of
Bioscience and Biotechnology (KRIBB)
181, Ipsin-gil. Jeongeup-si. Jeolllabuk-do 56212
Fepublic of Korea

Signature(s) of person(s) having the power o represent the
[nternational Depositary Authority or of authorized
afficial(s):

“j?ch ‘é{wf ﬁa}m

KIM, Song-Gun, Director
Dade: July 15, 2020

Foem BRYM (KCTC Form 171

sobe peme
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<Paenibacillus barcinonensis LBIO5 KCTC14243BP>

BUDAPEST TREATY ON THE INTERNATIONAL RECUINITION ©F THE DEPDSIT
OF MICRORGANIERS FOR THE FURPDSE OF PATENT FROCEDURE

INTERMNATIONAL FORM

RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT

issued pursuant tw Rule 7.1

TO: Lbio technology co,.TD
Lbio technelogy co LTD

[ IDENTIFICATION OF THE MICROORGANISM

Identification reference given by the

DEPOSITOR:

Paenibacillus barcinenonsis LB1OS

Accession number given by the
INTERMATIONAL DEPOSITARY AUTHORITY:

KCTC 14243BP

I, SCIENTIFIC DESCRIPTION AND/OR PROPOSED TAXONOMIC DESIGNATION

[ ]ascientific description

[ ] aproposed axonomic designation

{Mark with a cross where applicable)

The microorganism identified under | above was accompanied by

Hl. RECEIPT AND ACCEPTANCE

on July 15, 20240,

This International Depositary Authority accepts the microorganism identitied under [ above. which was received by it

IV. RECEIPT OF REQUEST FOR CONVERSION

The microorganism identified under | above was received by this International Depositary Authority on and a request to
convert the orginal deposit to a deposit under the Budapest Treaty was received by it on

V.  INTERNATIONAL DEPOSITARY AUTHORITY

Mame: Korean Collection for Type Cultures

Address: Korea Research Institute of
Bioscience and Biotechnology (KRIBR)
181, Ipsin-gil. Jeongeup-si, Jeolllabuk-do 56212
Republic of Korea

Signature{s) of person(s) having the power to represent the
[mternational Depositary Authority or of authorized
official(s):

“;‘;Mj G

KIM, Song-Gun, Director
Dane: July 15, 2020

Foem BREAHECTE Farm 171

sole pegme
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-2021-017495630

SANMNESEE
CERTIFICATE OF APPLICATION

=2A S AL O FAIG AL S H}
o 9 Ol & =P HS
I Il Name Leaders Bio Technology Co., Lt | Residence No
Applicant d.
F A HEHS
d 3 Ol &= FOUHS
Name Lee, Sang Jong Residence No
F o4 B E
i | Ol sl & F=0BE
Name LEE HYE HYUN Residence No
= A HEHS
o & Olsdg F0Hs
Name LEE, Seung Hyeop Residence No
F 4 HdHEHS
A 9 203 FEHHS
Name KIM MI HEE Residence No
Eg=FY] = 4 HEHE
Inventor M o Py xoiH s
Name CHU SHAT BYUL Residence No
= & dBHS
o o ZelH =R Y&
MName KIM MIN JEONG Residence No
F & d3Ha
d4 49 XE & FUHE
Name JLJUNG HWAN Residence No
F 4 HEHS
8 9 = 20 FOHE
Name KIM KONG MIN Residence No
F & HEHS
H H Eqole fizigl s
ch 2l 2

L= 20210405
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| # 2

CNelE HMNE S8,
SB(MHIZTR =

Title of Invention,
Product(s) Embodied
in Design, or
Classification of Mark

DIEi IS 4=

on of for decompositing livestock excreme
mmwm and preparation method thereof

' & -RalE-1 S 8-2021-0040191 & % (20014 038 298
Application Number | PATENT-2021-0040191 Filing Date | MAR 29,2021
RIS B, 224 DIﬂEi OI250 R4 J8=E 22f= §HEB R=H Y

E =

na&s

IPCER

IsxEYdH

HEHER

AANBTREY

SAIETRN

20214 038 298

g5 81 20210405

Tl AME S28.
This is to certify that the above applicant has filed as stated in this certificate at the Kore
an Intellectual

Office

- 130 -




3. &E EHAMNASEA

WEE S 55202101 T493630

SRANSEE

CERTIFICATE OF APPLICATION

B S8 20210405

B e iy Ty - ' r

3 ‘ AL z R mat
! A gl iy = e i 1 A
= 1 = ) Ay i

&2 SPME PEYOE W2RASE ASE ARC ieeskippg 1t SHC. EPA U B=E BU WETS HE BPAEDAHNES VRS

EYBANYE FaB A Bl
4 9 |o% gL
gH Nume Leaders Bio Technology Co., Lt | Residence No
Applicant i,
F 4 SRS
2l ot 4 @ ([EHSUHR 2|p #HE
Agent F A
# Ul 4 B-2021-0063947 # 2D 20212 038 290
Application Number | TRADE MARK-2021-0063947 Filing Date | MAR 29, 2021
e(aehe 8. ]
ClpE BME BS.
HB(MUI22HR AT
Title of Invention,
Product{s) Embodied
in Design, or
Classification of Mark
8 = L §= Hd4EEF |0
HEHEYE iigyEw
flMAE SHE.
This is to certify that the sbove applicant has filed as stated in this certificate at the Kore
an Inteflectual Property Office
2021 48 058
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4. FI7ISURA SAIM

SAHE: ® SA-1-3-460%
T/ ISEAN SAM

1. A3 - seaAEe EEsto|2E

2. HHEA o @ 0|5

7. TEE(RE)S EF A =E(%)
- FME : 0|ME(Bacillus amyloliquefaciens)
- fiRo| £F 2 82t : 0|ME(Bacillus amyloliquetaciens) B2 8, = 97

8. 7872} : 2021.02.19.~2024.02.18.

10. = ZAY @ 2021.02.19.

1. 2= SAZ|E: s st Sttt

HgEBOlYl 84 2 RUIAE So el xgll BE WE, MIsx
Mo 2 TSESMMEY 4B HEEs0Y S4 ¥ R7IME Se B

- Aol et

i

E MEE, He3zw3gol wat #{et ol s
AN SAlgdg sYedch

20214 2€ 19¢

SQ7ISNBAAE OIAE
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5. AlE AR A
1. SR

@ HIYEAME

http://www.cheillab.com
08389 MEA| F2F CIX|EZ 272H K| SHAITERR] 9133 M $H02-869-8188 T A)02-868-4610  TEE : XA

ROTMQ-AE7H2-C3KQ8-MGMPP
8 M4 8 "M
2020-0051500

A /AT |l ssugodssdsxiadeE| AIRAXISEHS
o B F 2 tf = %t
MEB A-4-a CH=F
HaaEy 2020. 09. 22 gt 2020. 10. 05
(S 20-10-FR0095 F= IS A58
| Az |
aAag s A E 2 1 H
T (%) 55 0|5t 50.16
2 (mg/kg) (HEF0l CH5HOY) 0.061
H| & (mg/kg) (A= F0 CHSHA) 0.14
7= (my/kg) (aasou chstod) 0.14 =HYH
& (my/kg) (HEFOH Th3tol) 5.64 HESEEAME
T2l (mg/kg) (ZES0l CHSHO) 402.58 2 7
LIZ (mg/kg) (HEF0ll CHSHA) 17.22 =EFISH A
Ot (mg/kg) (FEF0ll CHSHOY) 527.04 H| 2019-32 &
A& (mg/kg) (ZEF0ll CH5L0]) 20.39
L &#0157:H7 24
FEEE, E7E
AEMAXL . 28T Alge . d=et A28 EFe

2020 410 € 21 &
A & A MEL LY EO|A} O] 20|

[ -
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http://www.cheillab.com
08389 M2A| 27 CIX|EE2 272#X| SHAITEFY] 913 M 3})070-7834-6645 A)02-868-4610 HHE

A . x|
HaEe Z o

NC6CG-45TJO-CPCA6-VRTRS
. M Ox
4 A4 H M
2020-0051501

MY/ M5 | soge ssugoysdagaxae | AIYXISEHS
o| g ¢l
T & M3tz
Ae A-4-b ME|F
ESESEELT] 2020. 09. 22 ity 2020. 10. 05
HeH3 20-10-FR0094 AM45H ASE
| A3 ot |
dMNEs HAMIE 2 1 H 3

£8 (%) 55 0|3} 51.24

2 (mg/kg) (HES0| Ch5t0) 0.026

H| 2 (mg/kg) (ZIZF0ll CHIO]) BHE

IS (my/kg) (AEZ0) HoF0)) FETE ENYHE
o (my/kg) (ZEZ0] 3H0)) 0.24 HIZEREAME
72| (mg/kg) (HES0ll Ch5t0d) 384.98 2 2

L (mg/kg) (Z 2S00 Ch3tod) 5.64 sEFIEH 14|
ote (my/kg) (2SOl Ch3tod) 290.51 X 2019-32

AE (mg/kg) (HES0 Ci5t0]) EHE

i &70157:H7 27

T =88

N AXL 27 Al A 423 3 F2E

%) 371 A2t 2FQlo] FAtol AlE-g Algof tigh EA A

2020 4 10 € 21 ¢

M2 MEr CHEO|AF O] 20]

* B ZAATE o218 o9l YT P 44 59| M0 A1 £ gon, o] mE e A
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