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Relatério Descritivo de Patente de Invencio
METODO DE MELHORAMENTO DE PLANTAS UTILIZANDO BIOFERTIZANTES, E

COMPOSICAO COMPREENDENDO BIOFERTILIZANTES

Campo da Invengao _

A presente invengcao se situa no campo da agricultura. Mais
especificamente, a presente invengdo proporciona um método de
melhoramento de plantas utilizando biofertilizantes, e composigoes
compreendendo os mesmos. Os biofertilizantes da invencdo compreendem
pelo menos parte do material celular de novas espécies de Bacillus e

Paenibacillus.

Antecedentes da Invencao

Bactérias e beneficiamento do solo -
Em geral, bactérias benéficas de vida livre de solo sdo comumente

conhecidas como rizobactérias promotoras de crescimento de plantas, ou
PGPR (plant growth promoting rhizobacteria). PGPR pode afetar o crescimento
de plantas direta ou indiretamente. A promogédo indireta do crescimento de
plantas ocorre quando PGPR previne os efeitos deletérios de um ou mais
organismos fitopatogénicos. A promogao direta do crescimento de plantas, em
sua maioria, por PGPR, proporciona a planta o contato com um composto que
é sintetizado pela bactéria ou facilita a absorgdo de determinados nutrientes
como nitrogénio (N) ou fésforo (P) para o ambiente.

A disponibilidade restrita de nuytrientes, como N e P, limita o crescimento
da planta e seu rendimento. A aplibagéo de elementos fertilizadores unicos no
cultivo de colheitas leva a exaust&o acelerada de outros nutrientes principais ou
minoritarios, levando ao imbalango de nutrientes e pouca fertilidade do solo.
Biofertilizantes, incluindo microrganismos, podem adicionar nitrogénio ao solo
por fixacdo de N; simbidtica ou assimbidtica. Considerando o consumo
mundial, é estimado que cerca de 175 milhdes de toneladas de nitrogénio séo

adicionadas ao solo por ano, através de fixagcédo biolégica de nitrogénio. Além
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disso, fertilizantes fosfatados sdo caros e com pouco suprimento, mas
biofertilizantes podém acabar com essa diferenga. Existem varios
microrganismos que também podem ser solubilizados a partir de fontes mais
baratas de fésforo, como fosforo de rocha. Bactérias como Pseudomonas e
Bacillus sao amplamente utilizadas nos sistemas de pfodugéo organica e
também sdo importantes como microrganismos solubilizadores de fosfato,
resultando no crescimento aumentado e melhoramento da colheita.

Bactérias formadoras de‘espo‘ros, tipicamente da espécie Bacillus, sao
um dos principais tipos de bactérias de solo. Caracteristicas fisioldgicas
comuns, importantes para sua sobrevivéncia, incluem a produgdo de uma
estrutura de multicamadas de parede celular, formando endosporos resistentes
ao estresse e secregdo de antibidticos peptidicos, moléculas de peptideo sinal
e enzimas extracelulares. Variagbes quantitativas e qualitativas nessas
caracteristicas permitem que essas bactérias habitem diversos nichos em agro-
ecossistemas. Seu tamanho microscopico e presenga no solo facilita a
colonizagdo de plantas e animais, mas o grau do nicho de localizagdo da
maioria das espécies nao foi profundamente estudado.

Enquanto mdltiplas espécies de Paenibacillus e Bacillus podem ser
detectadas no solo e rizosfera, poucos trabalhos tém sido feitos para indicar
quais podem ser as espécies mais comuns isoladas fixadoras de nitrogénio no
solo.

No ambito patentario, alguns documentos descrevem métodos de
fixagao de nitrogénio e de crescimento de plantas.

O documento WO 2008/097501 descreve um método para aperfeigoar o
crescimento de plantas aplicando um fertilizante para plantas, especialmente
livre de horménios e sarcosina, a fim de aumentar a biomassa da planta
durante o crescimento e retardando o crescimento de fungos e bactérias. Além
desse método, também € descrita uma composi¢do para o crescimento de
plantas. A presente invencdo difere desse documento por nao utilizar a
sarcosina, mas, sim, somente organismos vivos, comumente encontrados no

solo.
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O documento WO 2006/098225 descreve um método de construgédo de
plantas com ndédulos de elevada atividade de fixagdo de nitrogénio. Esse
método compreende a superexpressdo do gene da globina ndo-simbidtica. A
presente invengao difere da desse documento por nao utilizar superexpressao
de genes, mas, sim, organismos capazes de melhorarem as condigées do solo
e da planta para que a mesma tenha seu crescimento aumentado.

O documento WO 2005/062899 descreve métodos e composi¢gbes que
fornecem efeitos agronomicamente benéficos em leguminosas e néo-
leguminosas. Em especial, esse método compreende o uso de um fungicida
e/ou um inseticida. A presente invengio difere desse documento por nao
necessitar de fungicida e/ou um inseticida sendo, portanto, ecologicamente
correta.

O documento WO 05/110068 descreve composicoes e métodos para
controlar a infestagdo de pestes compreendendo a aplicagédo de determinadas
seqiiéncias de RNA e, adicionalmente, proteinas de Bacillus como agentes
pesticidas.AA presente invengéo difere desse documento por ndo compreender
as referidas seqiiéncias e por estas serem de novas espécies de Bacillus e/ou
Paenibacillus, nao sevndo necessario o uso de sequléncias adicionais ja

conhecidas.
O documento US 2004/0175407 descreve componentes de cobertura,

. como filmes, compreendendo microrganismos, especialmente Paenibacillus. A

presente invengao difere desse documento pelos Paenibacillus da presente
invengéo nao serem utilizados para a formagao de em filmes, mas, sim, como
biofertilizantes.

O documento US 2007/0248583 descreve novas linhagens do género
Paenibacillus e métodos de controle de doenga em plantas utilizando essas
linhagens. A presente invengéao difere desse documento por ndao compreender
as referidas sequéncias e por estas serem de novas espécies de Bacillus e/ou
Paenibacillus, sendo que as sequéncias da presente invengdo nado estéo

descritas no referido documento.

’
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Do que se depreende da literatura pesquisada, ndo foram encontrados
documentos antecipando ou sugerindo os ensinamentos da presente invengéo,
de forma que a solugdo aqui proposta possui novidade e atividade inventiva

frente ao estado da técnica.

Sumario da Invencio
Em um aspecto, a presente invengdo proporciona um processo de

melhoramento de plantas compreendendo a inoculagdo das mesmas com
novas espéecies de Bacillus e/ou Paenibacillus.

E, portanto, um dos objetos 0 método de melhoramento de plantas
utilizando biofertilizantes compreendendo as etapas de:

a) obter pelo menos um material bioldégico de espécies e/ou
linhagens escolhidas do grupo que compreende Bacillus sp. SLGS51, CSR23,
CSR24, CSS34, CSR26, ER3, PFR16, Bacillus oryzae; Paenibacillus sp.
SBS13, SBR5, SBS39, SBS2, SBS24, SBS25, SBR31, SBR21, SBR11,
SLSGS27, SLGS39, SLGR20, SLGR22, SLGR8, CSS23, CSS24, CSR16,
CSR20, CSR1, ES7, ER2, ER1, ES10, ES14, ES35, PFS26, PFS30, PFS16, -
PFR1; Paenibacillus borealis strain SLGS43, SLGS45, CSS19, PFS10 e/ou

Paenibacillus riograndensis,

b) contactar o referido material biolégico com um vegetal
promovendo a inoculagdo dos mesmos.
Em uma realizagéo preferencial, o melhoramento da presente invengao

- compreende a modulagédo da fixagao de nitrogénio e/ou de fatores promotores

de crescimento.

E outro objeto da presente invencdo, composi¢des para inoculantes
agricolas compreendendo: ‘ |

a) pelo menos um material biolégico de espécies efou linhagens
escolhidas do grupo que compreende Bacillus sp. SLGS51, CSR23, CSR24,
CSS34, CSR26, ER3, PFR16, Bacillus oryzae; Paenibacillus sp. SBS13, SBRS,
SBS39, SBS2, SBS24, SBS25, SBR31, SBR21, SBR11, SLSGS27, SLGS39,
SLGR20, SLGR22, SLGR8, CSS23, CSS24, CSR16, CSR20, CSR1, ES7,
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ER2, ER1, ES10, ES14, ES35, PFS26, PFS30, PFS16, PFR1; Paenibacillus
borealis strain SLGS43, SLGS45, CSS19, PFS10 e/ou Paenibacillus
riograndensis; |

b) veiculo agriculturamente aceitavel.

Estes e outros objetos da invengao serdo imediatamente valorizados
pelos versados’na arte e pelas empresas com interesses no segmento, e seréo

descritos em detalhes suficientes para sua reprodugdo na descrigao a seguir.

Descricdo Detalhada da Invencao
Os exemplos aqui mostrados tém o intuito somente de exemplificar uma

das indmeras maneiras de se realizar a invengdo, contudo sem limitar, o

escopo da mesma. ,
Método de melhoramento de plantas
O método de melhoramento de plantas utilizando biofertilizantes

compreende as etapas de:

a) obter pelo menos um material biolégico de espécies e/ou
linhagens escolhidas do grupo que compreende Bacillus sp. SLGS51, CSR23,
CSR24, CSS34, CSR26, ER3, PFR16, Bacillus oryzae, Paenibacillus sp.
SBS13, SBR5, SBS39, SBS2, SBS24, SBS25, SBR31, SBR21, SBR11,
SLSGS27, SLGS39, SLGR20, SLGR22, SLGR8, CSS23, CSS24, CSR16,
CSR20, CSR1, ES7, ER2, ER1, ES10, ES14, ES35, PFS26, PFS30, PFS16,
PFR1; Paenibacillus borealis strain SLGS43, SLGS45, CSS19, PFS10 e/ou
Paenibacillus riograndensis;

b) contactar com material biolégico vegetal adequado.

Em uma realizagédo preferencial, o melhoramento da presente invengao
compreende a modulagao da fixagao de nitrogénio e/ou de fatores promotores
de crescimento. ;

Linhagens e/ou espécies de Bacillus e/ou Paenibacillus

As linhagens e/ou espécies de Bacillus elou Paenibacillus da presente
invengao foram isoladas durante analise do solo de variedades de trigo elou
arroz e podem ser escolhidas do grupo que compreende: Bacillus sp. SLGS51,
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CSR23, CSR24, CSS34, CSR26, ER3, PFR16, Bacillus oryzae; Paenibacillus
sp. SBS13, SBR5, SBS39, SBS2, SBS24, SBS25, SBR31, SBR21, SBR11,
SLSGS27, SLGS39, SLGR20, SLGR22, SLGR8, CSS23, CSS24, CSR16,
CSR20, CSR1, ES7, ER2, ER1, ES10, ES14, ES35, PFS26, PFS30, PFS16,
PFR1; Paenibacillus borealis strain SLGS43, SLGS45, CSS19, PFS10 e/ou
Paenibacillus riograndensis. Em especial, as variedades de trigo a analisadas
foram obtidas em sete zonas de produc¢éo de trigo do Estado do Rio Grande do

Sul, Brasil: Cachoeira do Sul (CS; 30_020 2000 S, 52_530 3800 W), Cruz Alta

(CA; 28_380 2000 S, 53_360 2100 W), Espumoso (Es; 28_430 3000 S, 52_510
0000 W), Passo Fundo (PF; (28 _140 4600 S, 52_240 2500 W), Sao Borja (SB;
28_390 3900 S, 56_000 1400 W), Sao Luiz Gonzaga (SLG; 28_240 2800 S,
54_570 3900 W) and Vacaria (Va; 28_300 4300 S, 50_560 0200 W).
Material Biolégico A

O material biolégico util na presente invengao inclui, mas ndo se limita
aos elementos como DNA, RNAs e/ou proteinas, inteiros ou parciais,
encontrados em Bacillus sp. SLGS51, CSR23, CSR24, CSS34, CSR26, ER3,
PFR16, Bacillus oryzae; Paenibacillus sp. SBS13, SBR5, SBS39, SBS2,
SBS24, SBS25, SBR31, SBR21, SBR11, SLSGS27, SLGS39, SLGR20,
SLGR22, SLGR8, CSS23, CSS24, CSR16, CSR20, CSR1, ES7, ER2, ER1,
ES10, ES14, ES35, PFS26, PFS30, PFS16, PFR1; Paenibacillus borealis strain
SLGS43, SLGS45, CSS19, PFS10 e/ou Paenibacillus riograndensis. |

Em especial, o material biolégico da presente invengdo compreende

células portadoras das sequéncias da regido 16 S ribossomal, depositadas no
Genbank como as sequéncias de nimero de acesso EU410571 a EU410610.

‘Material Biolégico Vegetal

O material biologico util na presente invengéo inclui, mas ndo se limita
aos elementos como DNA, RNAs e/ou proteinas, inteiros ou parciais, células,
6rgéos, tecidos vegetais, incluindo plantas e/ou sementes em formagdo ou
completamente formadas.

Células transformadas
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As células transformadas da presente invencdo compreendem pelo
menos um material biolégico de espécies e/ou linhagens escolhidas do grupo
que compreende Bacillus sp. SLGS51, CSR23, CSR24, CSS34, CSR26, ER3,
PFR16, Bacillus oryzae; Paenibacillus sp. SBS13, SBRS, SBS39, SBS2,
SBS24, SBS25, SBR31, SBR21, SBR11, SLSGS27, SLGS39, SLGR20,
SLGR22, SLGR8, CSS23, CSS24, CSR16, CSR20, CSR1, ES7, ER2, ER1,
ES10, ES14, ES35, PFS26, PFS30, PFS16, PFR1; Paenibacillus borealis strain
SLGS43, SLGS45, CSS19, PFS10 e/ou Paenibacillus riograndensis;.
Composicoes

As composigdes da presente invengdo compreendem:

a) pelo menos um material biolégico um material biolégico de espécies
e/ou linhagens escolhidas do grupo que compreende Bacillus sp. SLGS51,
CSR23, CSR24, CSS34, CSR26, ER3, PFR16, Bacillus oryzae;v Paenibacillus
sp. SBS13, SBR5, SBS39, SBS2, SBS24, SBS25, SBR31, SBR21, SBR11,
SLSGS27, SLGS39, SLGR20, SLGR22, SLGR8, CSS23, CSS24, CSR16,
CSR20, CSR1, ES7, ER2, ER1, ES10, ES14, ES35, PFS26, PFS30, PFS16,
PFR1; Paenibacillus borealis strain SLGS43, SLGS45, CSS19, PFS10 e/ou
Paenibacillus riograndensis;;

b) veiculo agriculturamente aceitavel.

Veiculo Agriculturalmente Aceitavel
O veiculo agriculturamente aceitavel da presente invengdo pode ser

escolhido do grupo que compreende excipientes e carreadores.
agriculturamente aceitaveis, doses e tratamentos convenientes para uso em

composigdes particulares que podem ser descritas em uma série de regimes.

Exemplo 1. Obtencao e caracterizaciao das bactérias de melhoramento-

Amostragem e preparacio de amostra

Amostras do solo de rizosfera e solo nao-rizosférico foram coletadas a
partir da mesma variedade de trigo (v.BRS Lou'ro) em sete zonas de produgéo'
de trigo distintas do Estado do Rio grande do Sul, Brasil: Cachoeira do Sul (CS;
30_020 2000 S, 52_530 3800 W), Cruz Alta (CA; 28_380 2000 S, 53_360 2100
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W), Espumoso (Es; 28 430 3000 S, 52_510 0000 W), Passo Fundo (PF;
(28_140 4600 S, 52_240 2500 W), Sao Borja (SB; 28 390 3900 S, 56_000
1400 W), Sao Luiz Gonzaga (SLG; 28 240 2800 S, 54 570 3900 W) and
Vacaria (Va; 28_300 4300 S, 50_560 0200 W). Dez subamostras do solo (0-15
cm de camada) de cada campo foram obtidas e misturadas para obter uma
amostra representativa do solo.

Bacilos diazotrépicos putativos foram isolados de acordo com Seldin et
al (1983). Um grama de solo aderido as raizes, considerado como solo de
rizosfera, ou 1 g de solo nao-rizosférico (em uma profundidade de 10 cm) foi
misturado com nove ml de agua destilada e usado para o procedimento de
isolamento das bactérias. As . diferentes suspensbes do solo foram
pasteurizadas (10 min, 80°C) para eliminar formas de bactérias nao-
esporuladas, e diluigdes seriais em duas vezes obtidas foram colocadas com
tiamina-biotina agar (meio livre de N TB) e anaerobicamente incubadas em
jarras anaerdbicas (Permution) por 7 dias a 28°C. Colénias de Bacillus
tipicamente anaerdbicas foram transferidas para placas de agar TB frescas por
outro "periodo de incubagdo anaerdbica. Colbénias simples foram entdo
transferidas para meio de glucose aerdébico (GB). Culturas puras foram
estocadas a -10°C em 20% de glicerol.

Isolamento de DNA
DNA foi diretamente extraido para culturas bacterianas pelo método de

lise-direta, que consiste em ferver as amostras por 5 min a 100°C em 200 pl 0,1
M NaCl. Qualidade e integridade do DNA foi checada por eletroforese em gel
de agarose 0,8% corado com brometo de etidio. |
Amplificacdo de PCR e analise de RFLP do gene nifH

Cerca de 100 nanogramas de DNA foram usadas como molde em
procedimentos de PCR. Primers selecionados PolF e PolR foram usados para
amplificar uma regido de 360 pb do gene nifH. Amplificagées por PCR foram
feitas conforme descrito por Soares et al (2006). A especificidade das bandas
de DNA amplificado foi checada por hibridizagdo dos produtos PCR com uma
sonda para o gene nifH de Paenibacillus polymyxa ATCC 10343 previamente
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amplificado e seqienciado, usando ECL Direct Nucleic Acid Labeling .and ‘
Detection System (GE Healthcare). Todos os produtos PCR obtidos foram
hibridizados com a sonda do gene nifH. 500 nanogramas para cada produto
PCR foram diretamente usados para clivagem da enzima de restricdo. Taql e
HAelll (Prorhega) foram selecionados por sua especificidade com a regiao
amplificada do nifH. Digestdes foram realizadas durante a noite para permitir a
fragmentagdo completa. DNAs digeridos foram analisados em gel de
poliacrilamida 10% corados com nitrato de prata. As condigdes de eletroforese
foram 8 h a 90 V em tamp&o 1xTris-borato-EDTA, seguido por 30 min de
coloragdao com nitrato de prata. Esse procedimento foi repetido pelo menos
duas vezes para cada amostra para verificar a consisténcia dos padrdes. A
informacgéo total do perfil de restricao obtido foi usado para distinguir cada
isolado. A analise estatistica e a construgdo de dendogramas foram
executados usando o pacote NTSYS-PC, com 1 marcando a presenga e 0
marcando a auséncia da banda, usando o coeficiente de Jaccard. O algoritmo

"UPGMA (média matematica de grupos de pares sem peso) foi usado para

realizar a analise de cluster hierarquico.
Producéo in vitro de compostos indélicos

Cada isolado foi crescido em meio GB. Densidade 6ptica foi usada para
controlar o tamanho do inéculo (105-10° CFU ml™). Inéculos foram transferidos
(100 pl) para meio King B o qual, de acordo com Glickmann & Dessaux (1995),

€ 0 meio usado para quantificar a producdo de compostos indblicos. Esse
método faz uso do reagente Salkowski (12 gL™' FeCLs + 7,9 M H,SOy), e foi
usado 'para quantificar a producao de acido acético 3-indol (IAA), acido
indolpirtvico (IPyA) e indolacetamida (IAM), o qual sera aqui referido nesse
texto coletivamente como compostos indédlicos.
Producéo de Sideréforo

Amostras bacterianas foram analisadas pela sua capacidade de

produgdo de sideréforos em placas de Petri contendo meio King B
suplementado com um complexo azurol cromo S (CAS/ferro(lll)/brometo de
aménio hexadeciltrimetil), como descrito por Schwyn & Neilands (1987).
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Bactérias que foram capazes de produzir sideréforos cresceram e formaram
um halo amarelo no meio azul-verde.
Solubilizacao do fosfato

O método descrito por Sylvester-Bradley et‘ al. (1982) foi usado para
identificar isolados com habilidade para solubilizar fosfatos. O meio contém
fosfato de calcio insolivel que faz o meio opaco. Os isolados que formaram

halos claramente visiveis ao redor de suas col6nias foram considerados como
solubilizadores de fosfato.
Sequenciamento parcial do gene 16S rRNA

A amplificacdo de porgées do gene 16S rRNA a partir de diferentes
amostras de' bactérias foi feita em volume de reagao de 25 pl contendo 0,1 nM
de cada primer, 1,56 mM MgCl, (Invitrogen), 10 mM de cada dNTP (GE
Healthcare) e 1U Taq DNA polimerase (Invitrogen). Os primers usados foram
BacF: GGGAAACCGGGGCTAATACCGGAT e R1378:.
CGGTGTGTACAAGGCCCGGGAACG. A amplificagdo foi realizada de acordo
com Garbeva et al. Produtos de PCR (tamanho esperado de cerca de 1300 pb)
foram analisados por corridas com aliquotas de 5- a 10-pl das misturas de

. reagéo em géis de agarose 1%. Seqiiéncias de genes de rRNA 16S parciais

foram plenamente determinados, em ambas diregbes com primers BacF e
R1378 ACTGene Lab (Centro de Biotecnologia, UFRGS, RS, Brasil) usando o
sequenciador automatico ABI-PRISM 3100 Genetic Analyzer (Applied
Biosystems). Andlises das sequéncias foram determinadas por alinhamento do
gene 16S rRNA parcial com aquelas do banco de dados do Genbank usando o
programa BLAST. As seqiiéncias de nucleotideos de 40 segmentos parciais do
gene 16S rRNA determinadas nesse estudo foram depositadas no banco de
dados do Genbank sob os nimeros de acesso EU410571 a EU410610.
Ensaio biolégico de fixacdo de nitrogénio in vitro

SBRS5, CSR16 e EsR7 isolados foram crescidos em meio GB. Densidade
optica foi utilizada para controlar o tamanho do indculo (10%-10° CFU mi™).
Indculos foram transferidos (100 pl) para meio livre de N e a quantidade de
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fixagao bioldgica in vitro foi medida pela digestdo de enxofre e destilagdo com
NaOH 10 mol L™, como descrito por Bremner & Keeney (1966).
Experimentos in vitro de promocdo de crescimento de plantas por isolador
PGPR nativos

O experimento de crescimento de plantas foi feito com Triticum aestivum
v. plantas BRS Louro, de acordo com Mariano & Silveira (2005). Culturas
bacterianas puras foram crescidas em meio King B (a fim de produzir
compostos inddlicos) a 28°C e diluidos em concentragio final de 10° CFU m/
em agua destilada estéril. Sementes de trigo foram esterilizadas na superficie
em 70% de etanol por 2 min e 1,2% de hipoclorito de sédio por 10 min, e
lavados 10 vezes em agua corrente estéril. Potes (15 x 20 cm) foram
esterilizados com 0,7% de solugdo de hipoclorito de sédio preenchidas com
vermiculita estéril e plantadas. Plantas de trigos foram inoculadas com
aliquotas de 1-ml de culturas de bactérias por irrigagéo direta do substrato. Os
tratamentos a seguir foram investigados. (1) Controle: plantas foram irrigadas

com uma mistura (v/v) de duas solugbes fertilizantes minerais (Solugao 1 foi
preparada com 4,2 gL' MgS04, 1,4 gL K2HPO, e 5,8 gL™' KNO3; Solugéo 2
foi preparada com 8,5 gL' Ca(NO3)2). (2) Amostra testada: sementes foram
inoculadas com linhagens de SBR5, CSR16 e EsR7, separadamente, e apos
as plantas foram irrigadas somente com agua destilada. Trés sementes foram
colocadas na mesma profundidade (2,5 cm abaixo da superficie do solo) em -
todos os potes. Trinta a 45 dias apos brotamento, trés plantas para cada
tratamento foram secos a 65°C até que o peso constante seja alcangado. A
seguir, peso seco, e tamanhos da raiz e parte aérea foram determinados.
Dados obtidos a partir de diferentes tratamentos que foram estatisticamente
analisados usando o teste Turkey com p=0,05. Esse experimento foi conduzido
por 3 vezes usando um desenho completamente randémico em estufa
(fotoperiodo de 12 h) com nove plantas por tratamento. Os resultados obtidos
nesses experimentos foram muito similares, portanto, dados de apenas um
experimento foram apresentados.

Paenibacillus riograndensis a partir de Triticum aestivum
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| No presente trabalho, descrevemos a morfologia, filogenia e
caracteristicas fisiolégicas de uma nova bactéria promotora de crescimento,
SBR5’, isolado da rizosfera de Triticum aestivum, cultivado no estado do Rio
Grande do Sul, Brasil.

Obtencao de SBR5'
Aliquotas de diluigbes seriadas pasteurizadas de suspensdes de trigo
(10 min, 80°C) foram inoculadas em meio tiamina-biotina (TB, meio livre de N)

e incubadas em jarras anaerobicas (Permution) por 7 dias a 28°C. Colbnias de
Bacillus anaerébicas foram transferidas para placas de agar frescas por outro
periodo de incubagédo anaerobica |

Colbnias unicas foram transferidas para GB BROTH. Uma Linhagem de
bactéria, designada SBR5', foi isolada e uma cultura pura foi mantida em uma
suspensao de glicerol (20%) a -20°C. |

O SBRS5' isolado foi analisado quanto a presenga de caracteristicas
promotoras de crescimento. Para acessa a produgédo de compostos inddlicos
como acido acético (IAA), acido indolpirdvico (IPyA) e indolacetamida (IAM) , foi
utilizado o método de Glickm‘an e Dessaux (1995).

Para determinar a capacidade de fixagao de nitrogénio dessa linhagem,
um ensaio baseado na digestdo de enxofre e destilagdo com NaOH 10-mol I-1
foi feito, como descrito por Bremner & Keeney (1966), junto com ampliﬁdagéo
por PCR de fragmento de 298 pb do gene nifH, usando primers degenerados
descritos por Poly et al (2001). A linhagem também foi analisada quanto a
produgdo de sideréforos em placas de Petri contendo meio King B,
suplementado com complexo azurol cromo S, como descrito em Schwyn &
Neilands (1987).

O DNA cromossomal fo’i extraido e purificado de acordo com 0 método

. padrao de Sambrook & Russel (2001). O gene 16S rRNA foi amplificado

usando primers 5-AGAGTTTGATCCTGGCTCAG-3’ e 5'-
AGAAAGGAGGTGATCCAGCC-3’, sob as condigbes descritas por Rivas et al.
(2003). As posigdes correspondentes na seqiiéncia de rDNA de subunidades
pequenas E.coli para esses primers sdo 8-27 e 1498-1522, respectivamente.
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Sequéncias do gene 16S de rRNA foram completamente determinadas em

- ambas as diregbes com primers descritos acima do Laboratério ACTGene

(Centro de Biotecnologia, UFRGS, RS, Brazil) usando o sequenciador
automatico ABI-PRISM 3100 Genetic Analyzer (Applied Biosystems). Uma
seqiéncia de rRNA 16S quase completa (1.506 pb) foi obtida e comparada
com aquelas depositadas nos bancos de dados publicos. Seqﬂéhcias foram
alinhadas usando CLUSTALX. Distancias evolucionarias foram calculadas
usando o método de Kimura (1980). Arvores filogenéticas foram inferidas
usando o método dos vizinhos mais préximos (Saitou & Nei, 1987), evolugao
minima e maxima parciménia. Analises de bootstrap foram feitas baseadas em

1.000 repeticdes. O pacote MEGA 2.'1.0 foi usado para todas as analises. Os |
calculos de similaridades de seqiéncias 16S rRNA foram realizados usando o
software EzTaxon e os resultados obtidos foram confirmados por Megablast.

Hibridizagado DNA-DNA e conteudo G+C foram determinados como
descrito em De Ley (1970).

Anadlises de quinonas fespiratérias e lipidios polares foram feitas pela
DSMZ (ldentification Service at German Collection of Microorganisms and Cell
Cultures - Braunschweig, Germany). A determinagdo da estrutura
peptideoglicana foi feita como descrito por Schleifer (1972, 1985), com a
modificagdo de que TLC sobre celulose foi aplicada ao invés de papel de
cromatografia. Analise quantitativa de aminoacidos foi feita apés derivagao por
cromatografia gasosa.

Os acidos graxos predominantes foram analisados por GLC, como
descrito no Manual MIS Operating (2001).

Caracterizagdo fenotipica foi feita de acordo com os métodos padrdes
descritos por Claus & Berkeley (1986)

Células da Iinhagém SBR5' sdo Gram variaveis, em form bacilar,
esporuladas e méveis. O isolado produziu esporos elipsoidais com estrias de
padrdo regular. A respeito das hébilidades para producdo de PGPR, isolado
SBR5" produziu 213,7 e 269,4 ug de co‘mpostos indélicos mil-1 apés 72 e 144
hrs de incubagdo, respectivamente, e fixou 8 ug N ml-1. A linhagem SBR5"
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crescida produziu um halo amarelo no meio azul-verde, o que indica habilidade

para produzir sideréforos.
SBR5" esta filogeneticamente relacionado aos membros do género

Paenibacillus. Como pode ser observado na arvore filogenética, as espécies

- reconhecidas mais proximas foram P.graminis RSA19" (98,1% similaridade),

P.odorifer TOD45' (95,8%) e P. borealis KK19" (96,3%). Analise filogenética
baseada em sequiéncias nifH revelaram que Linhagem SBR5' também ficaram
proximas as espécies do género Paenibacillus. A nova Linhagem mostrou altos
niveis de similaridade sequencial com gene nifH de P.graminis (78%
similaridade), P.wynii (79%) e P. borealis (74%).

| Os valores da hibridizagdo DNA-DNA entre linhagens SBR5' e
P.graminis RSA19', P.odorifer TODA45', e P. borealis KK19 foram,
respectivamente, 43%, 35% e 28%. Em termos de hibridizagdo DNA-DNA, o
valor de corte considerado para a definigdo das espécies foi de 70%,
consequentemente, nossos resultados indicam que a Linhagem isolada nesse
estudo ndo pertence a nenhuma das espécies conhecidas de Paenibacillus. O
contetido G+C de DNA de SBR5' foi 55,1% mol. Apesar desse conteudo ser
mais do que aquele descrito para a maioria das espécies Paenibacillus, ele é
similar aquele obtido para P. stellifer (55,6% mol), outra espécie de
Paenibacillus fixadora de nitrogénio.

Menaquin'ona insaturada com sete unidades isoprendides (MK-7) foi a
quinona isoprendide predominante encontrada-na Linhagem SBR5 . Os
principais lipidios polares presentes foram difosfatidilglicerol, fosfatidilglicerol e
um fosfolipidio desconhecido que nao pode ser identificado. O hidrolisado total
de peptidoglicano (4 N HCI, 16 h, 100°C) contém os aminoacidos Lisina,
Glutamico e Alanina com razdo molar de ca. 1,0:1,0:3,3. O hidrolisado parcial 4
N HCI, 0.75 h, 100°C do peptidoglicano contém, alem de Lisina, Glutadmico e
Alanina, os peptideos: L-Ala>D-Glu, L-Ala->L-Lis, L165Ala>L-Ala->L-Lis, L-
Lis=>D-Ala, L-Ala>L-Lis>D-Ala, L-Ala>L-Ala>LLis>D-Ala and Ala>Ala. A
partir desse dado, podemos concluir que SBR5T possui peptidoglicano do tipo
A3->L-Lis>L-Ala->L-Ala (tipo A11.5 de acordo com
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hitp://www.dsmz.de/species/murein.htm). Os acidos graxos predominantes na
Linhagem SBR5T foram anteiso- C15:0 e C16:0, respectivamente,
compreendendo 45.7 e 17.6 do total.

De acordo com esses resultados, a composicdo de acidos graxos de

SBR5" e similar aquela reportada para espécies Paenibacillus.

Existem detalhes das caracteristicas fenotipicas que diferenciam as
linhagens SBR5' e espécies filogeneticamente relacionadas. Outras
caracteristicas determinadas sdo dadas para as espécies descritas a seguir.
SBR5' difere de P. graminis em termos de crescimento a 40°C, produgdo de-
gas de D-glucose e redugéo de nitrato; com respeito a P.odorifer em termos de
reducéo de nitrato e producéo de acido de D-manitol; com respeito a P.wynii,
em termos de posicdo de esporos e reducdo de nitrato; e com respeito a
P.borealis, em termos de hidrolise de caseina e crescimento a pH 10. SBR5"
difere de todas as linhagens acima em termos de hidrolise de aesculina.

Com base nos dados filogenéticos e fenotipicos, sugerimos que SBR5"
(=CCGB 1313 = CECT 7330) representa uma nova espécie do género
Paenibacillus, para o qual o nome Paenibacillus riograndensis sp. nov. é
proposto.

Descricao de Paenibacillus riograndensis sp. nov.
Paenibacillus riograndensis (ri.o.gran.den.sis. N. L. masc. adj. riograndensis se
refere ao Rio Grande do Sul, o Estado localizado no Sul do Brasil, onde a

Linhagem foi isolada).

Células sao bacilares, medindo 0.65-0.8um por 3.8-4.5pm, Gram-
variavel, moével e facultativamente anaerébico. Esporos estdo nas posicoes
terminais das células. Colénias em meios GB sao circulares, convexas,
brancas e translicidas. Usualmente elas tém 1-2 mm de diametro com 24 h em
28°C. Temperatura de crescimento 6timo e 28°C, pH de crescimento 6timo e 7.
Nédo crescem na presenca de 5% de NaCl. Catalase positiva e oxidase
negativa. Essa espécie esta filogeneticamente mais préxima a P.graminis.
Conteudo G+C de 55,1% mol. Os acidos graxos principais séo anteiso-C15:0 e
a menaquinona predominante e MK-7. Nao ha produgéao de gas a partir de D-
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glucose. Acido é produzido a partir de D-glucose, sucrose, D-manose, lactose,
rafinose, maltose, D-xilose, manitol, L-arabinose, galactose, glicerol, D-frutose,
trehalose, D-rafinose, Dulcitol, Meso-inocitol. Citrato nao serve como fonte de
carbono para crescimento. Goma é hidrolizada. Caseina e aesculina ndo sao
hidrolizadas e acetoina nao é produzida. Gelatinase, uréase, fenilalanina
deaminase, indol, sulfideo de hidrogénio e acetoina néo s&o produzidas (em
meio Voges-Prokauer). Nitrato nao é reduzido a nitrito. Linhagem SBR5' possui
caracteristicas PGPR: fixa nitrogénio, produz sideréforos e acido acético 3-
indol. '

A Linhagem tipo SBR5'(=CCGB 1313, =CECT 7330) foi isolada da
rizosfera de trigo (Triticum aestivum) no estado do Rio Grande do Sul, Sul do
Brasil.

Bacillus oryzae a partir de Oryza sativa

Na presente invengdo sao reveladas a morfologia, filogenia e

caracteristicas fisiolégicas de SVPR30T, isolada da rizosfera de Oryza sativa

cultivada.
Aliquotas de diluigbes seriadas pasteurizadas de suspensdes de trigo

(10min, 80°C) foram inoculadas em tiamina-biotina (TB, meio livre de N) e
incubadas em jarras anaerébicas (Permution) por 7 dias a 28°C. Coldnias de
bacilus anaerdbicas foram transferidas para placas de agar frescas por outro

periodo de incubagéo anaerébica

Colénias Unicas foram transferidas para caldo GB. Uma linhagem de
bactéria, designada SBR5 T foi isolada e uma cultura pura foi mantida em uma
suspensao de glicerol (20%) a -20°C.

O SVPR30 " isolado foi analisado quanto a presenga de caracteristicas
promotoras de crescimento. Para acessar a produgdo de compostos indélicos
como acido acético (IAA), acido indolpiravico (IPyA) e indolacetamida (IAM) , foi
utilizado 0 método de Glickman e Dessaux (1995). SVPR30 " isolado produziu
68,27 ug de compostos indolicos ml-1 apés 144 hrs de incubagdo em meio sem

triptofano.
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Para determin.ar a capacidade de fixagdo de nitrogénio dessa Linhagem,
um ensaio baseado na digestdo de enxofre e destilagdo com NaOH 10-mol |-1
foi feito, como descrito por Bremner & Keeney (1966), e o valor obtido foi 12,8
Hg N ml;1.

A linhagem também foi analisada quanto a produgao de sider6foros em
placas de Petri contendo meio King B, suplementado com complexo azurol
cromo S, como descrito em Schwyn & Neilands (1987). SVPR30T cresceu e
produziu um halo amarelo no meio azul-verde, indicando a habilidade para
produzir sider6foros. O método descrito por Sylvester-Bradley (1982) foi usado
para testar a habilidade para solubilizagéo de fosfatos. Linhagens de bactérias
previamente crescidas em GB foram colocadas em placas GY (10 pl por
cultura) em placas GY e incubadas por 7 dias a 28°C. Isolados de SPVR30T
formaram um halo visivel ao redor das coldnias, o que foi considerado como
solubilizador de fosfato. 7

O gene 16S TRNA foi amplificado usando primers 5'-
AGAGTTTGATCCTGGCTCAG-3' e 5-AGAAAGGAGGTGATCCAGCC-3’, sob
as condigdes descritas por Rivas et al. (2003).

As posigdes correspondentes na seqiiéncia de rDNA de subunidades
pequenas E.coli para esses primers sédo 8-27 e 1498-1522, respectivamente.
Sequéncias do gene 16S de rRNA foram completamente determinadas em
ambas as diregbes com primers descritos acima do Laboratério ACTGene
(Centro de Biotecnologia, UFRGS, RS, Brazil) usando o sequenciador

“automatico ABI-PRISM 3100 Genetic Analyzer (Applied Biosystems). Uma

seqliéncia de rRNA 16S quase completa (1.506 pb) foi obtida e comparada
com aquelas depositadas nos bancos de dados publicos. Seqiiéncias foram
alinhadas usando CLUSTALX. Distancias evolucionarias foram calculadas
usando o método de Kimura (1980). Arvores filogenéticas foram inferidas
usando o método dos vizinhos mais proximos (Saitou & Nei, 1987), evolugdo
minima e maxima parciménia. Analises de bootstrap foram feitas baseadas em

1.000 repetigdes.
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Os célculos de similaridades de seqiiéncias 16S rRNA foram realizados
usando o software servidor EzTaxon (hhtp://www.eztaxon.org/ Chun et al
2007). SVPR30T e filogeneticamente relacionado a membros do género
Bacillus. As espécies mais proximas encontradas foram B. murallis LMG20238
- 97.8% de similaridade), B. butanolivorans K9T (97,6%), B.
psychrosaccharolyticus ATCC 23296T - 96,1%) e B. asahii MAOO1T — 95,5%).

De acordo com Wayne (1987), espécies mais que 70% relacionadas
(DNA-DNA) sdo consideradas membros das mesmas especies. Entretanto,
Stackenbrandt & Goebel (1994) concluiram que organismos de DNA que tem
menos que 97% de similaridade rDNA e rRNA ndo poderiam se reassociar
mais que 60%, independente do método de hibridizagdo utilizado. DNA néo
esta relacionado com outras espécies de Bacillus e entdo pode ser considerado
como uma nova espécie de Bacillus.

Para a anélisé de domposigéo de bases, DNA foi preparado de acordo
com o método de Chun & Goodfellow (1995) e o contelddo G+C foi determinado
usando o meétodo de desnaturagao termal (Mandel & Marmur, 1968). O
contetdo de G+C de DNA da linhagem SVPR30T foi 44,0% mol, o que fica
entre os valores obtidos para B. muralis (41,2% mol, Heyman et al (2005)) e B.
cibi (45,0% mol, Yoon et al (2005)).

Analise de parede celular do peptideoglicano foi determinado como
descrito por Schleifer (1985), mostrando que a Linhagem SVPR30T possui
acido meso-diaminopimelico (m-DAP) como acido diamino de diagnostico, em
comum com a grande maioria das bactérias do género Bacillus (Priest et al.
(1998).

Células para analise de acido graxo celular foram crescidas em cultura
durante 24h a 28°C em agar de soja triptona. Os acidos graxos predominantes
foram analisados por GLC como descrito no Microbiél Identification System
operating manual (2001). Todas as linhagens usadas para comparagao foram
determinadas sob as mesmas condigdes. Os acidos graxos predominantes em
linhagens SVPR30T fdraym anteiso-C15:0 e iss0-C15:0 compreendendo 64,1 e
11,0 do total, respectivamente. De acordo com esses resultados, a quantidade



10

15

20

25

30

19/20

de acidos graxos da Linhagem SCVPR30T e similar aquela reportada para
outras espécies de Bacillus (Heyrman et al, 2005).

Alguns detalhes das caracteristicas fenotipicas diferenciam a linhagem
SVPR30T e espécies filogeneticamente relacionadas. Outras caracteristicas
determinadas sao dadas para as espécies descritas abaixo. Caracterizagdo
fenotipica foi realizada de acordo com ovs métodos padrao descritos por Claus
& Berkeley (1986) e Mac Faddin (2000). O isolado era um Gram-positivo,
formador de esporos, arredondado, bactéria facultativamente anaerbbica.
Esses resultados sugerem que o isolado pertenceu ao género Bacillus.
Entretanto, a linhagem n&o produziu acido a partir da maioria dos carboidratos
testados. Essa caracteristica € muito rara em membros do género Bacillus

- (Priest et al, 1988), mas esta presente em B.ashii (Yumoto et al 2004) e B.

butanolivorans (Kuisiene et al, 2008). SVPR30T difere de todos no crescimento
a 50°C e na redugao de nitrato.

Com base nos dados filogenéticos e fenotipicos, propomos que o isolado
SVPR30T (=CC GB 1314 = CET 7329) representa uma nova espécie de
Bacillus, para o qual o nome Bacillus oryzae é agora proposto.

Descricao de Bacillus oryzae A
Células sao bacilares, medindo 4,02 x 0,8 ym, Gram-positivas, moveis

por meio de flagelos peritriquios, facultativamente anaerébicas e fixadoras de

nitrogénio. Esporos estdao nas posicoes terminais das células. Col6nias em
meio GB sao circulares, convexas, brancas e translicidas. Usualmente elas
tém 1-2mm de didmetro com 24h a 28°C. Temperatura opcional de crescimento
e 28°C, crescimento 6timo em pH 7. -Pode crescer na presenga de 5% NaCl e
em 50°C. Catalase positiva e oxidase negativa. Essa -espécie e
filogeneticamente mais proxima de B. muralis. Conteido de DNA G+C e 44,0%
mol. O principal acido graxo e anteiso-C15:0. Gas nao é produzido a partir de
D-glucose. Acido é fracamente produzido a partir de D-glucose e n&o produzido
a partir de ‘sucrose, D-manose, lactose, D-xilose, manitol, L-arabinose,
galactose, glicerol, D-frutose, trehalose, meso-inositol, dulcitol, maltose e D-
rafinose. Citrato ndo serve como fonte de carbono para crescimento. Amido,



10

20/20

caseina e aesculina sédo hidrolizadas e acetoina e produzida. Gelatinase,
fenilalanina Adeaminase, indol, sulfeto de hidrogénio e acetoina (em meio
Voges-Prokauer) ndo sado produzidos. Urease & produzida. Nitrato nao é
reduzido a nitrito. Linhagem SVPR30T, apesar de sua habilidade para fixar
nitrogénio também demonstra outras caracteristicas PGPR: tem habilidade
para produzir sideroforos e corhpostos indolicos e tem habilidade para
solubilizar fosfatos. |

A linhagem SVPR30T (CCGB 1314 = CECT 7329), foi isolada a partir da
rizosferav de arroz (Oryza sativa) em Santa Vitéria do Palmar, Estado do Rio
Grande do Sul, e esta disponivel pelo numero de acesso Genbank EU273353.

Os versados na arte valorizardo os conhecimentos aqui apresentados e
poderdao reproduzir a invencdo nas modalidades apresentadas e em outros

variantes, abrangidos no escopo das reivindicagées anexas.
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LISTAGEM DE SEQUENCIAMENTOS

1. HN_R4 Paenibacillus borealis 165 rRNA gene, partial
sequence
CTCTCTTTCCTCTCCTGAGGGACAGTGACAGGCGGAGCATCTGCCACTTGCGGATGGGC
CTGCGGCGCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCG
ACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGTG
ATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTACTTG
CTATCGAGTGACGGTACCTGAAAGAAAGCCCGGCTTACTACTTGCCACAGCGCGTAATA
CGTAGCCACCTTGTCCCGAATTTTGGGCGTAAGCGCGCGGCGCATT

2. HN_R5 Paenibacillus borealis 16S rRNA gene, partial
sequence
TCTCTCTTTCCTCTCCTGAGGGACAGTGACAGGCGGAGCATCTGCCACTTGCGGATGGG
CCTGCGGCGCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCC
GACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTACTT
GCTATCGAGTGACGGTACCTGAAAGAAAGCCCGGCTTACTACTTGCCACAGCGCGTAAT
ACGTAGCCACCTTGTCCCGAATTTTGGGCGTAAGCGCGCGGCGCAT

3. HN_R8 Paenibacillus sp. partial 16S rRNA gene
ATGGGCCCGCGGCGCATTAGCTAGTTGGTGGGTACGGCTCACCAAGGCGACGATGCGTA
GCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTALCGG
GAGGCAGCAGTAGGGAATCTTCCACAATGGGCGARAAGCCTGACGGAGCAACGCCGCETG
AGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACATCCGCGGAGTA
ACTGCTGGCGGATTGACGGTACCTGATAAGAAAGCCCGGCTACTACGTGCAGCAGCCGC
GGTAATACGTAGGGGCAGCGTTGTCGGATTATTGGGGTAAGCGCGCGCAGGCGGTCTTT
AATCTGAGTTAAACCTGGGTCACCTGGAGGTC

4. Li R 9 Bacillus sp. ribosomal RNA gene, partial
sequence ‘
CGCATTAGCTAGTTGGTGAGGTAANGGCTCACAAGGCGACGATGCGTAGCCGACCTGAG
AGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
AGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGANTGATGAAGG
CCTTCGGGTCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCAGAGTAACTGCTGGTA
CCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATA
CGTAGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTCGCT
TAAGTCTGATGTGAAAGCCCANGGCTCAACCGTGGAGGGTCACTTGGAAACTGGGGAAC
TTGAGTGCAGAAGAGGAAAGTGGAATTCCAACGTGTAGCGGTGAAATGCGTAGAGATTT
GGAGGAACACCAGTGGCGAAGGCGACTTTCTTGGTCTGTAACTGACACTGAGGCGCGAA
AGCGTGGGGAGCAAACAGGATTAGATACCCTGGGTAGTCCACGCCGTAAACGATTGAGT
GCTAAGTGTTAGAGGGTTTCCGCCTTAGTGCTGCAGCTAACGCATTAGCCACTCCGGCC -
TGGGGAGTACGGTCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGGCCGCCACCAAGC
GGTGGAGCATGTGTGGTTTAATTCGGAAGCAANGCGAAGAACCTTACCAGGTCTTGACA
TTCTCTNACACCCTAAGATTGGTTCCCCTTCGGGGAACAATGAACGGGGGNCTGGTTGT
CGTCCAGCTCTGTTGAAATGTTGGGTANGTCCGAAAGACGCACCCTTTATTTTTTCCAC

ATTAGTGTGGGC

5. Li_R2 Paenibacillus sp. partial 165 rRNA gene
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TTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGGGCCT

GCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCCGA
CCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGA
TGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTG
CTACCGGAGTGACGGTACCTGAGAAGARAGCCCCGGCTAACTACGTGCCAGCAGCCCCC
GGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGGCG
GCTGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGGGAAA
CTGGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATGGCG
TAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAGAG
AAACGTGTGGAGCAAACAG

6. Li R21 Paenibacillus sp. partial 16S rRNA gene
TTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGGGCCTG
CGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCCGACC
TGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGGCGARAAGCCTGACGGAGCAACGCCGCGTGAGTGATG
AAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCT
ACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCCCCGG
TAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGGCGGC
TGCTTTAAGTCTGGGTGTTTAARAACTTTGGGCTCCACCTGGGGGTCGCACTGGGAAACT
GGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATGGCGTA
AGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAGAGAA
ACGTGTGGAGCAAACAG

7. Li S5 Paenibacillus sp. partial 16S rRNA gene
TTCTTGATCACATGGGATTGGATGATCGCGGAGCARACTGCTGCTAGAGGATGGGCCTG
CGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCCGACC
TGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATG
AAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCT
ACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCLCCCGG
TAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGGCGGC
TGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGGGAAALCT
GGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATGGCGTA
AGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAGAGAA
ACGTGTGGAGCARACAG

8. Li Rl Paenibacillus sp. partial 16S rRNA gene
TTCCTGACCCTCCTGGGTTGGGGATGACAGGCGGAGCAATCTGCTGCTAGAGGATGGGC
CTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCG
ACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTAGGGAATCTTCCGCAATGGGCGARAGCCTGACGGAGCAACGCCGCGTGAGTG
ATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTAACTG
CTGCCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTACTACGTGCCAGCAGGCCGCG
GTAATACGTAGGGGCAAGCGTTGTCCGGAATTTTGGGCGTAAGGCGCGCGCAGGCGGTT
ATTTAGTCTGTGTTAAACTTGGGCTCACCTGGGGTCCACTGGAAACTGGTGGTTGGGTA
CAAAAAGAAAGGGAAT

9. SVP_S 25 Paenibacillus sp. 16S ribosomal RNA gene,
partial sequence
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GCATTACTAGTTNGTGGGGTACGGCCCTACAAGGCGACNATGCGTATCCGACCTGAGA

GGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
AGGGAACTCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTAGATGAA
GGTTTTCGGATCGTARAGCTCTGTTGCCAGGAAGAACGTCCGGTAGAGTAACTGCTGAC
GGANTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAAT
ACGTAGGGGGCAAGCGTTGTCCGGAATTATGGGCGTAAAGCGGCGCGCAGTGCGTGCTG
CTTAAGTCTGGTGTTAAAACCTTGGGCTCAACCTGGGGTCGCACTGGAAACTTGGGCAG
ATTGATGTACAGACAGGAAGGAACACGTGGAATTCCACGGTTTATCGGTAACATGCGGT
AGAGATTGTGGACGGAACACCCCGTGGCGAATGGCACTTCCTCTGGGCTGGTAACTGAA
CGCTTAAGCGGCGAAAAGCGGTNGGGAGNACAGACCGGATTNGATACCCCTGGTAGTCC
ACGCCGTAAACGAAAGTGNTAANGTGTTAGGGGGTTTGATACCCCCTTTGTGNCTNACA
GGTTTAACACNCAGGTAAAGACTTCCGGCCTGGGGGAAGTACGGTCGGCAAGANNTTGA
AATCTCAAAGTGAATTGACGGGGGGACCCGGCACAAAGCCGGTGGAGTATGATGGTTAA
ATTCGAAGGCAACGCGAAGAACCTTATCCAGGGTCTTNCATTCNACGTAACGA

10. SVP_S 27 Paenibacillus dendritiformis 16S ribosomal RNA
gene, partlal sequence
GAGCATCTGCACTTATGCCTGGACCTTAGGCGCATTAGCTAGTTGGTGGGGTAACGGCT
CACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGA
CACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGCAAGTC
TGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTARAGCTCTGTTGCCAG
GAAGAACGCTATGGAGAGTAACTGTTCCATAGGTGACGGTACCTGAGAAGAAAGCCCCG
GCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTAT
TGGGCGTAAAGCGCGCGCAGGCGGTCCATGTAAGTCTGGTGTTTARACCCGGGGCTCAA
CTCCGGGTCGCATCGGAAACTGTGTGACTTGAGTGCAGAAGAGGAAAGTGGAATTCCAC
GTGTAGCGGTGAACATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCGACTTTCT
GGGCTGTAACTGACGCTAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGG
TAGTCCACGCCGTAAAACGATGAATGCTAGGTGTTAGAGGGTTTCGATACCCTTGGTGC
CCGAAGGTTTACACATTAAGCATTCCGCCTGGGGAGTA k

11. SVP_R3 Paenibacillus sp. 16S ribosomal RNA gene,
partial sequence ’
TCCTGGATGATGGATGACCGGCGGATCATCTGCTACTAGAGGATGGGCCTGCGGCGCAT
TAACTAGTTGGTGGGGTAACGGCCCACCAAGGCGACTATGCGTATCCGACCTGATAGGG
TGAACGGCCGCACTGGGACTGAGACACGGGCCATACTCCTACGGGAGGCATCACTAGGG
AATCTTCCGCAATGGGCGAAAGCCTGACGGAGCTCGCCGCGTGAGTGATGAAGGTTTTC
GGATCATAGTCTCTGTTGCGGGGATGCCGTACGGTAGAGTCCTGCTGGAGGAGTGATCT
ACCTGA

12. SVP_R2 Paenibacillus sp. 16S ribosomal RNA gene,
partial sequence
TTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGGGCCTG
CGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCCGACC
TGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATG
AAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCT
ACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCCCCGG
TAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGGCGGC
TGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGGGARAACT
GGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATGGCGTA
AGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAGAGAA
ACGTGTGGAGCAAACAG
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13. SVP_R11 Paenibacillus graminis 16S rRNA gene, partial
sequence
TCCTTGACCCTCCTGGATGATGGATGACCGGCGGATCATCTGCTACTAGAGGATGGGCC
TGCGGCGCATTAACTAGTTGGTGGGGTAACGGCCCACCAAGGCGACTATGCGTATCCGA
CCTGATAGGGTGAACGGCCGCACTGGGACTGAGACACGGGCCATACTCCTACGGGAGGC
ATCACTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCTCGCCGCGTGAGTGAT
GAAGGTTTTCGGATCATAGTCTCTGTTGCGGGGATGCCGTACGGTAGAGTCCTGCTGGA

GGAGTGATCTACCTGA

14. SVP_R10 Paenibacillus sp. ribosomal RNA gene, partial
sequence
TCCTGGATGATGGATGACCGGCGGATCATCTGCTACTAGAGGATGGGCCTGCGGCGCAT
TAACTAGTTGGTGGGGTAACGGCCCACCAAGGCGACTATGCGTATCCGACCTGATAGGG
TGAACGGCCGCACTGGGACTGAGACACGGGCCATACTCCTACGGGAGGCATCACTAGGG
AATCTTCCGCAATGGGCGAAAGCCTGACGGAGCTCGCCGCGTGAGTGATGAAGGTTTTC
GGATCATAGTCTCTGTTGCGGGGATGCCGTACGGTAGAGTCCTGCTGGAGGAGTGATCT

ACCTGA

15. SVP_R5 Paenibacillus sp. 16S ribosomal RNA gene,
partial sequence
TTCTTGATCACATGGGATTGGATGATCGCGGAGCARACTGCTGCTAGAGGATGGGCCTG
CGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCCGACC
TGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATG
AAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCT
ACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCCCCGG
TAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTARAAGCGCGCGCAGGCGGC
TGCTTTAAGTCTGGGTGTTTARAACTTTGGGCTCCACCTGGGGGTCGCACTGGGARACT
GGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATGGCGTA
AGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAGAGAA

ACGTGTGGAGCAAACAG

16. SVP_R20 Paenibacillus sp. 16S ribosomal RNA gene,
partial sequence
CGGGGTGACTTGTCTTGGGTGTCCTTGTACAAACAGAGAACTCGCGGGATCATCTGCTG
CTTGCGGATGTCTCTGCCGGCGCATTAGCTAGT TGGTGGGGTAACGGCCCACCAAGGCG
ACAATGCGTAGCCGACCTGAGAGGGTGAACGGCCGCACTGGGACTGACACACGGCCCAT
ACTCCTACTGAAGGCATCACTACGGAATCTTCCGCAATGGGCGARAAGCCTGACGGAGCA
ACGCCGCGTGAGTGATGAAGGTGTTCGGATCGTAAGCTCTGTTGCAGGGAARAACGTCCG
GTAGAGTAACTGCTGCAGAGTGACGGTACCTGACATGAAGCCCGCTACTACGTGCAGCA
GCGCGTATACTATGGGGAAGCGTGTCGGATATGGGCTAAGCGCCGCAGG

17. SVP_S35 Paenibacillus sp. 165 ribosomal RNA gene,
partial sequence
ATTCTTGATCACATGGGATTGGATGATCGCGGAGCARACTGCTGCTAGAGGATGGGCCT
GCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCCGAC
CTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGAT
GAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGC
TACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCCCCG
GTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGGCGG
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CTGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGGGAAA

CTGGGCAGCTTGGGTACAGAAGAGGARAGTGGGAATTCCCCCTGTTACCGTGAATGGC
GTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAGA
GAAACGTGTGGAGCAAACAG

18. SVPR30F2 Bacillus sp. 16S ribosomal RNA gene, partial
sequence
TTTACGCTGTCACTTATACATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAATGGC
TCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAG
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGT
CTGACGGAGCAACGCCGCGTGAACGAAGAAGGCCTTCGGGTCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCAGAGTAACTGCTGGTACCTTGACGGTACCTAACCAGAAAGCCA
CGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATT
ATTGGGCGTAAAGCGCGCGCAGGTGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCA
ACCGTGGAGGGTCATTTGGAAACTGGGGAACTTGAGTGCAGAAGAGGAAAGTGGAATTC
CAAGTGTAGCGGTGAAATGCGTAGAGATTTGGAGGAACACCAGTGGCGAAGGCGACTTT
CTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGATACCC
TGGTAGTCCAACGCCGTAAACGATTGAGTGCTAAGTGTTAGAGGGTTCCGGCCTTTAGT
GCTGCAGCTAACGCATTAAGCACTCCGCCTTGGGGAGTACGGCCGCAAGGCTGAAACTC
AAAGGAATTTGACGGGGGGGCCGCACAAAGCGGTGGACCATGTGGTTTAATTCGAAACA
AGCGCGGAACCTTACAGGTCTTGACATCATCTTGACAACCTAAAGATGGGGTTTCCCTT
CGGGGACGAAAGTAAGGTGGGCCCTGGTTTCGTCACGCCCGGTCTGGAATTTGGTTTAG

TCCCG

19. SLS R7 Paenibacillus borealis 16S rRNA gene, partial
sequence :
CTTTCCTCTCCTGAGGGACAGTGACAGGCGGAGCATCTGCCACTTGCGGATGGGCCTGC
GGCGCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCGACCT
GAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGTGATGA
AGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTACTTGCTAT
CGAGTGACGGTACCTGAAAGAAAGCCCGGCTTACTACTTGCCACAGCGCGTAATACGTA
GCCACCTTGTCCCGAATTTTGGGCGTAAGCGCGCG

20. SLS_R23 Bacillus sp. 16S ribosomal RNA gene, partial
sequence
TCGGCTATCCTGTGAGATGGGCCTGCGGCGCATTATCTGGTTGATGGGGTTGGGCCTAG
CAACGCTACGATGCGTAGCCGACCTGAAAGGGTGACCGGGCGCACTGGGACTGAGACTC
GGCCCCAGTCCTACGGGACGCAAACTATGGAAGTTTCCTGTTTGGACTATCGTCAGATG
GAGCACGCCCGTGAACAATAAAGCCCTCCGAGTGTAAACTCTCTTGTAGGGACAACAAG

21. SLS 514 Paenibacillus sp. 16S ribosomal RNA gene,

partial sequence
CGCATNCAGCTAAGATTNGTGGGGTAACGGCTCACCAAGGCGACAGATACGTAGCCGAC
CTGAGAGGGGTAACGGCCACACTGTGGGAACTTGAAGACACGGGCCAAGGACTCCTACG

GGGAGGCCAGC

22. SLS_ R4 Paenibacillus sp. ribosomal RNA gene, partial
sequence
TGCTACTAGAGCCTGGGCCTGTTGCGCATTAGCTAGTTNGTGGGGTAACGGCCCACCAA
GGCGACGATCGTATCCGACCTGAGAGGGTGAACGGCCACACTGGGACTGATACACGGCC
CAAACTCCTACGGGAGGCAGCAGTATGGAATCTTCCGCAATGGGCGAANGCCTGACGGA
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GCAACNCCGCAGTGAGTGATGAAGTTTTCGGATCGTAAAGCTCTGTTGCCGAGGGAAG

AACGTCCGGTAGAGTAACTGTCTACACGGAGTGACGCGTACCTGAGAAGAAGACGCCC
CGCGTCGTAATCTACGTGCCACGCAGACCGCGGTAATATCGCTATCGTGGTGCAATGCG
TTGTCCGGAATTATTGAGGCTGTAAAGCGCGCTGCAGGCTGCTGTTTAATTCTGGCTGT
TTAAACCTGGGTCTCAACCTGNGCGCTCGCACTGGCACATATCTGGGATGGCTTGATTA
CGAAGCACAGGAGCGACAACGCTGGGACAGTTCCCACGGTGTANNGGGGTTAACATGCG
GTANACGAATGGTGGTAGTCGAACACCCACGTGGCGAAGTGCGACTTTCTTGGTGCTGG
TAACGTGACAAGCTCAGAGCGGCTGAAAAGCGTTGGGTGGTATGCGAATACCGCGATTT
ATATACCCCTNNCTAGTCCACGCCCGTAGACGAATAAAGTNCTACGGTTGTTCAGGGGT
TTCTNCCTTCCCTTTTGTGTCCGAAAGTTTAACCCGAGGTAAAGCACTCCNCCTGGGGG
AAGTAACGGTCGGAAGACCTGACACTCCCAGGGGAACCTTGACGGGGACCGGTTAAGCC
CGTGGAGGTTTATGGTTAAATTTAAGGCAACGGGAAGAACCTTACCAGGTCTTGAATNC
ACGAACGAAGGCNGAGCATCCTTTGTTCCCTCGGGGAAAGTATGARAACAG

23. SLS R2 Paenibacillus borealis 16S rRNA gene, partial
sequence
CTTTCCTCTCCTGAGGGACAGTGACAGGCGGAGCATCTGCCACTTGCGGATGGGCCTGC
GGCGCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCGACCT
GAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGTGATGA
AGGTTTTCGGATCGTARAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTACTTGCTAT
CGAGTGACGGTACCTGAAAGAAAGCCCGGCTTACTACTTGCCACAGCGCGTAATACGTA
GCCACCTTGTCCCGAATTTTGGGCGTAAGCGCGCG

24. SLS_S12 Paenibacillus borealis 16S rRNA gene, partial
sequence
CTTTCCTCTCCTGAGGGACAGTGACAGGCGGAGCATCTGCCACTTGCGGATGGGCCTGC
GGCGCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCGACCT
GAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGTGATGA
AGGTTTTCGGATCGTARAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTACTTGCTAT
CGAGTGACGGTACCTGAAAGAAAGCCCGGCTTACTACTTGCCACAGCGCGTAATACGTA
GCCACCTTGTCCCGAATTTTGGGCGTAAGCGCGCG

25. SLS_R25 Paenibacillus borealis 16S rRNA gene, partial
sequence ’
TTTCTTTCTTCTCCTGAGGAGAGAATGATCGGCGGAGCAATCTGCTGCTTGGGGATGGG
CCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCC
GACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTA

26. SLS S28 Paenibacillus sp. ribosomal RNA gene, partial
sequence
CGCATNCAGCTAAGATTNGTGGGGTAACGGCTCACCAAGGCGACAGATACGTAGCCGAC
CTGAGAGGGGTAACGGCCACACTGTGGGAACTTGAAGACACGGGCCAAGGACTCCTACG

GGGAGGCCAGC

27. SLS_S7 Paenibacillus sp. ribosomal RNA gene, partial
sequence
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CGCATNCAGCTAAGATTNGTGGGGTAACGGCTCACCAAGGCGACAGATACGTAGCCGA
CCTGAGAGGGGTAACGGCCACACTGTGGGAACTTGAAGACACGGGCCAAGGACTCCTA

CGGGGAGGCCAGC

28. UR _R10 Paenibacillus rhizosphaerae
GGCAACCTGCCTGCAAGACCGGGATAACCCACGGAAACGTGAGCTAATACCGGATATCT
CATTTCCTCTCCTGGGGGAATGACGARAGACGGAGCAATCTGTCACTTGCGGATGGGCC
TGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGA
CCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTATGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGA
TGAAGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGATAGAGTAACTGC
TATCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGG
TAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAARAGCGCGCGCAGGCGGT
CATTTAAGTCTGGTGTTTAAGGCCAAGGCTCAACCTTGGTTCGCACTGGAAACTGGGTG.
ACTTGAGTGCAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATG
TGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGGCTGTAACTGACGCTGAGGCGCGAA
AGCGTGGGGAGCAAACAGGATTAGATACCCT

29. UR_R80 Paenibacillus sp. partial 16S rRNA gene
GCGGGTATTCTTGATCACATGGGATTGGATGATCGCGGAGCARACTGCTGCTAGAGGAT
GGGCCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTA
GCCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTG
AGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGT
AACTGCTACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAG
CCCCCGGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTARAGCGCGCGC
AGGCGGCTGCTTTAAGTCTGGGTGTTTARAACTTTGGGCTCCACCTGGGGGTCGCACTG
GGAAACTGGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAA
TGGCGTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAARCTACGCTT
AAGAGAAACGTGTGGAGCAAACAG

30. UR_S19 Paenibacillus sp. partial 16S rRNA gene
GCGGGTATTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGAT
GGGCCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTA
GCCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTG
AGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGT
AACTGCTACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAG
CCCCCGGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTARAGCGCGCGC
AGGCGGCTGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTG
GGAAACTGGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAA
TGGCGTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTT
AAGAGAAACGTGTGGAGCAAACAG

+31. UR_S36 Paenibacillus sp. partial 16S rRNA gene

GGTATTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGGG
CCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCC
GACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAAC
TGCTACCGGAGTGACGGTACCTGAGAAGARAGCCCCGGCTAACTACGTGCCAGCAGCCC
CCGGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGG
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CGGCTGCTTTAAGTCTGGGTGTTTARAACTTTGGGCTCCACCTGGGGGTCGCACTGGG

AAACTGGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAAT
GGCGTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTA
AGAGAAACGTGTGGAGCAAACAG

32. G_R32 Paenibacillus sp. partial 16S rRNA gene
TTCTTTCTTCTCCTGAGGACCGAATGACTGGCGGATCAATCTGCTGCTTGGGGATGGGC
CTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTATCCG
ACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCATACTCCTACGGGAGG
CAGCACTACGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCTCGCCGCGTGAGTGA
TGAAGGTTTTCGGATCGAAAGCTCTGTTGCCAGGGAATAACGTCCGGTACAATACTGCT
GCGGAGTGACGGTACCTGAGAAGAAGCCCCGGCTAATACTTGCCAAAGGCGCGTATACT
AGGGGGTAAGGCGTGTTCGGAATAATGGGGTAAGCGCGCGCGGCGGTATTTAATCTGGG
- GTTAACCTTGGGTCACTGAGGTC

33. G_R34 Bacillus pocheonensis gene for 16S rRNA, partial
sequence o
CATCCTTTTCCTCTCGTGAGGGAACGTTGAAGATGGCTCACGCTATCACTTACAGATGG
GCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGC
CGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAG
CGATGAAGGCCTTCGGGTCGTAAAGCTCTGTTGT TAGGGAAGAACAAGTATCGGAGTAA
CTGCCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCC
GCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTATTGTGCGTAAAGCGCGCGCALG
CGGTCCTTTAAGTCTGATGTGARAGCCCACGGCTCACCGTGCAGGGTCATTGGAAACTG
GCGGACTTGAGTGCTACCAGAAGTGGAATTCCACGTTAGCGGTGARATGCGTAGAGATG
TGCACGAACACCAGTGGCGACGCGACTTTCTGGTCTGTAACTGACGCTTAAGGACGARAG
CTTGGGGAGCAACTTGAATAAATACCTGGTATTCCAAGCCGTAAACGATGATGCTAATG
TTAACGCTTCCGCCATTAATGCGGCGCTACCGATAAAACACTCTCTCTGGGGAGAACGC
CCCACGCTGAATCCAAAGAAATCACGGG

34. G _S9 Paenibacillus thiaminolyticus gene for 16S rRNA,
partial sequence '
TAGTCGATTTCCTCGCATGAGGGATCGGGAAAGGCGGAGCAATCTGCCACTTATGGATG
GACCTACGGCGCATTAGCTAGTTGGTGGGGTAACGGCTCACCAAGGCGACGATGCGTAG
CCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGG
AGGCAGCAGTAGGGAATCTTCCGCAATGGACGCAAGTCTGACGGAGCAACGCCGCGTGA
GTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGCTATGGAGAGTA
ACTGTTCCATAGGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCTG
CGGTCATGTAAGTCTGGTGTTTAAACCCGGGGCTCAACTCCGGGTCGCATCGGAACTGT
GTGACTTGAGTGCAGAAGAGAAAGTGGAATTCCACGTGTGGCGGTGAAATGCGTAGAGA
TGTGGACGAACACCAGTGGCGAAGGCGACTTTCTGGCTGTACTGACGCTGAGGCGCGAA
GGTGGGGAACAAACAAGATAAGATACCTTGTTGTCCACGCCGTAAACATGATGCTATGG
T .

35. G_R10 Paenibacillus sp. 16S ribosomal RNA gene, partial
sequence

GTAATATCTGGAGGAACACCAGTGGCGAAGGCGACGCTCTGGGCTGTAACTGACGCTAG
AGCGCGAANGCGTGGGGAGCAAACAGGATTAGATACCCTGGTTAGTCCACGCCGTAACA
CGATTGAGATAGCTACGTGTTAGGGGTTATCGACTACCCTTGGTGCCGAAGTTACACAT
TAAGCAGCTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCNCAGGAATTGACGGGG
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ACCCGCACAAGCAGTGAGCTATGTGGTTAAATTCGAAGCAACGCGAAGAACCTTACCA

GGTCTTGACATCCCTCTATCGGTACAGAGATTTATCTTTCCTTCGGGACCAGAGCAGA
CAGGTGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATNNTTGGGTTAAGTCCCGCAAC
GAGCGCAGCCCTTGATACTTAGTTGCCAGCACTTCGGAGTGGGCACTCTAGGTGACTGC
CTGGTACAAACCGGAGGAAGGTGGGGATACGTCAATCATCATGCCCCTTATGACCTGGG
CTACACACGTACTACAATGGCCGTACAACGGGCTGTGAAGCCGCAGGTGGAACGAATCC
CTAAAGAAGCCGGGTCTCAGTTCGGATTGCAGGCTGCACTCGCCTGCATTAAGTCCGAA
TTGCTAGTAATCGCGGATCAGCATGCGCG

36. G_S10 Paenibacillus sp. 16S ribosomal RNA gene, partial
sequence
TTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGGGCCTG
CGGCGCATTAGCTAGTTGGTGGGGTAARCGGCCTACCAAGGCGACGATGCGTAGCCGACC
TGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATG
AAGGTTTTCGGATCGTAARAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCT
ACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCCCCGG -
. TAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGGCGGC
TGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGGGAAACT
GGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATGGCGTA
AGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAGAGAA
ACGTGTGGAGCAAACAG

37.8B_S13 01 Paenibacillus sp. isolate SBS13 partial 16S
rRNA gene
GAGCAATCTGCTACTAAGGNNCATGGGCCTTTNTGTGCGCATTAGCTAGTTGGTGAGGT
AACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGAACGGCCACACTGGG
ACTGAGACACGGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGG
CGAAAGCCTGACGGGAGCAACGCCGCGTGAGTGATGAAGGGTTTTCGGAT

38.5B_RS5 02 Paenibacillus sp. isolate SBRS partial 16S
rRNA gene
GCGCATTANCTAGTTGGTGGGGTAACGGCTACCAAGGCGACGATGCGTAGCCGACCTGA
GAGGGTGAACGGCCACACTGGGACTGATACACGGCCCAGACTCCTACGGGAGGCAGCAG
TANGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGARAG
GTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCAGGTTAGAGTAACTGTCT
ACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGTNTAATCTACGTGCCAGCAGCCGCG
GTAATACGTATGGTGGTGCAATGCGTTGTCCGGAATTATGAGGCGTAAAGCGCGCGCAG
GCTGCTGCTTAATTCTGGTGTTTAAACCTTGGGCTCAACCTGNGCGTCGCACTGGCACA
TATCTGGGCAGCTTGCATGTTACAAGACAGAGGACCCGCTGGAATTCCATCGTGTANGN
GGTGAAATGCGTAGAGATGTGGANGAACACCAGTGGCGAAGGCGACTTTCTGGGCTGTA
ACTGACGCTAGGCGCTGAAATGCGTGGGGAGCAAACCGGATTATGATACCCTGNCTAGC
TCCACGCCGTAAACGATAGAGGTGCTAGGGTGTTAGGGGGGTTTCGACTACCCCTTTGT
GCCCGACAGTTTACACACGAGTAAAGCNACTCCGCCCTGGGGAGCTACGGGTCGGAAGA
CTGAACAACTCCAAGGACCTGACGGGGACCGGATAAAGCAGTGGGGGTATGTGGGTCTA
AATTCGAAGCAACGCGAAGAACCCTTACCAGGTCNTGACATCCAGCGTAACGAANGCAG
AGCANTCATTATAGTGCCTCGGGGAAAGT

39. SB_S 39 03 Paenibacillus sp. isolate SBS39 partial
16S rRNA gene
GCGGGTATTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGAT
GGGCCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTA
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GCCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACG

GGAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGLCG
TGAGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGA
GTAACTGCTACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGC
AGCCCCCGGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGC
GCAGGCGGCTGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCAC
TGGGAAACTGGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTG
AATGGCGTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGC
TTAAGAGAAACGTGTGGAGCAAACAG

40.8B_S2 04 - Paenibacillus sp. isolate SBS2 partial 16S
rRNA gene
ACGGCCCACCAAGGCGACAATGCGTAGCCGACCTGAGAGGGTGAACGGCCGCACTGGGA
CTGACACACGGCCCATACTCCTACTGAAGGCATCACTACGGAATCTTCCGCAATGGGCG
AAAGCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTGTTCGGATCGTAAGCTCTGTT
GCAGGGAAAACGTCCGGTAGAGTAACTGCTGCAGAGTGACGGTACCTGACATGAAGCCC
GCTACTACGTGCAGCAGCGCGTATACTATGGGGAAGCGTGTCGGATATGGGCTAAGCGC
CGCAGG

41.SB_S24 05 Paenibacillus sp. isolate SBS24 partial 16S
rRNA gene '
GAGTCGGAATTCCACGTGTAGCTGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGG
CGAAGGCGACTCTCTGGGCTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACA
GGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGTTTC
GATACCCTTGGTGCCGAAGTTAACACATTAAGCACTCCGCCTGGGGAGTACGGTCGCAA
GACTGAAACTCAAAGGAATTGACGGGGACCCGCACAAGCAGTGGAGTATGTGGTTTAAT
TCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCCTCTGACCGGTACAGAGATG
TACCTTTCCTTCGGGACAGAGGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGT
GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCACTTT
CGGATGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGGAGGATGTGGGGATGACGTC
AAATCATCATGCCCCTTATGACCTGGGCTACACACGTACTACATGGCCGGTACAACGGG
CTGTGAAGCCGCGAGGTGGAACGAATCCTAAAAAGGCCGGTCTCAGTTCGGATTGCATG
CTGCACTCGCCTGCATGAAGTCCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGT

'GAATACGTTCCCTGCCCTCTGTGTACACAC

42.SB_S25 06 Paenibacillus sp. isolate SBS25 partial 168
rRNA gene
GAGCAATCTGCTACTAAGGNNCATGGGCCTTTNTGTGCGCATTAGCTAGTTGGTGAGGT
AACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGAACGGCCACACTGGG
ACTGAGACACGGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGG
CGAAAGCCTGACGGGAGCAACGCCGCGTGAGTGATGAAGGGTTTTCGGAT

43.5B_R31 07 Paenibacillus sp. isolate SBR31 partial 16S
rRNA gene ,
GAGCAATCTGCTACTAAGGNNCATGGGCCTTTNTGTGCGCATTAGCTAGTTGGTGAGGT
AACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGAACGGCCACACTGGG
ACTGAGACACGGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGG
CGAAAGCCTGACGGGAGCAACGCCGCGTGAGTGATGAAGGGTTTTCG

44.SB R21 08 Paenibacillus sp. isolate SBR21 partial 16S
rRNA gene
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GCATTACTAGTTNGTGGGGTACGGCCCTACAAGGCGACNATGCGTATCCGACCTGAGA

GGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
AGGGAACTCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTAGATGAA
GGTTTTCGGATCGTAAAGCTCTGTTGCCAGGAAGAACGTCCGGTAGAGTAACTGCTGAC
GGANTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAAT
ACGTAGGGGGCAAGCGTTGTCCGGAATTATGGGCGTAAAGCGGCGCGCAGTGCGTGCTG
CTTAAGTCTGGTGTTAAAACCTTGGGCTCAACCTGGGGTCGCACTGGAAACTTGGGCAG
ATTGATGTACAGACAGGAAGGAACACGTGGAATTCCACGGTTTATCGGTAACATGCGGT
AGAGATTGTGGACGGAACACCCCGTGGCGAATGGCACTTCCTCTGGGCTGGTAACTGAA
CGCTTAAGCGGCGAAAAGCGGTNGGGAGNACAGACCGGATTNGATACCCCTGGTAGTCC
ACGCCGTAAACGAAAGTGNTAANGTGTTAGGGGGTTTGATACCCCCTTTGTGNCTNACA
GGTTTAACACNCAGGTAAAGACTTCCGGCCTGGGGGAAGTACGGTCGGCAAGANNTTGA
AATCTCAAAGTGAATTGACGGGGGGACCCGGCACARAGCCGGTGGAGTATGATGGTTAA
ATTCGAAGGCAACGCGAAGAACCTTATCCAGGGTCTTNCATTCNACGTAACGA

45.5B_R11 09 Paenibacillus sp. isolate SBR11l partial 16S
rRNA gene
GCATTACTAGTTNGTGGGGTACGGCCCTACAAGGCGACNATGCGTATCCGACCTGAGAG
GGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAG
GGAACTCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTAGATGAAGG
TTTTCGGATCGTAAAGCTCTGTTGCCAGGAAGAACGTCCGGTAGAGTAACTGCTGACGG
ANTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATAC
GTAGGGGGCAAGCGTTGTCCGGAATTATGGGCGTARAGCGGCGCGCAGTGCGTGCTGCT
TAAGTCTGGTGTTAARACCTTGGGCTCAACCTGGGGTCGCACTGGARAACTTGGGCAGAT
TGATGTACAGACAGGAAGGAACACGTGGAATTCCACGGTTTATCGGTAACATGCGGTAG
AGATTGTGGACGGAACACCCCGTGGCGAATGGCACTTCCTCTGGGCTGGTAACTGAACG
CTTAAGCGGCGAAAAGCGGTNGGGAGNACAGACCGGATTNGATACCCCTGGTAGTCCAC
GCCGTAAACGAAAGTGNTAANGTGTTAGGGGGTTTGATACCCCCTTTGTGNCTNACAGG
TTTRACACNCAGGTAAAGACTTCCGGCCTGGGGGAAGTACGGTCGGCAAGANNTTGAAA
TCTCAAAGTGAATTGACGGGGGGACCCGGCACAAAGCCGGTGGAGTATGATGGTTAAAT
TCGAAGGCAACGCGAAGAACCTTATCCAGGGTCTTNCATTCNACGTAACGA

46.SLG_S27 10 Paenibacillus sp. isolate SLSGS27 partial
16S rRNA gene
CGGGGTGACTTGTCTTGGGTGTCCTTGTACARACAGAGAACTCGCGGGATCATCTGCTG
CTTGCGGATGTCTCTGCCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCG
ACAATGCGTAGCCGACCTGAGAGGGTGAACGGCCGCACTGGGACTGACACACGGCCCAT
ACTCCTACTGAAGGCATCACTACGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCA
ACGCCGCGTGAGTGATGAAGGTGTTCGGATCGTAAGCTCTGTTGCAGGGAAAACGTCCG
GTAGAGTAACTGCTGCAGAGTGACGGTACCTGACATGAAGCCCGCTACTACGTGCAGCA
GCGCGTATACTATGGGGAAGCGTGTCGGATATGGGCTAAGCGCCGCAGG

47.8LG 839 11 Paenibacillus sp. isolate SLGS39 partial
16S rRNA gene
GGTATTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGGG
CCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCC
GACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAAC
TGCTACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCC
CCGGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTARAGCGCGCGCAGG
CGGCTGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGGGA
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AACTGGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATG
GCGTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTA
AGAGAAACGTGTGGAGCAAACAG

48.SLG_R20 12 Paenibacillus sp. isolate SLGR20 partial
16S rRNA gene
GGGTATTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGG
GCCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGC
CGACCTGAGAGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTAGGGAATCTTCCGCAATGGGCGARAGCCTGACGCAACGCCGCGTGAGTGATG
AAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCT
ACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCCCCGG
TAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGGCGGC
TGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGGGAAACT
GGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATGGCGTA
AGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAGAGAA
ACGTGTGGAGCAAACAG

49.SLG_R22 13 Paenibacillus sp. isolate SLGR22 partial
16S rRNA gene
GTATTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGGGC
CTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCCG
ACCTGAGAGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTAGGGAATCTTCCGCAATGGGCGARAAGCCTGACGCAACGCCGCGTGAGTGATGAA
GGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCTAC
CGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCCECCGGTA
ATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCAGGCGGLTG
CTTTAAGTCTGGGTGTTTAAAACTTT

50.SLG_S 51 14 Bacillus sp. isolate SLGS51 partial 16S
rRNA gene
GCGCATTAACTAGTTNGTGGGNTAATTGGCATNANCAATNGGCGANGATGCGCTATGCC
AGACCCTNAAGAGGGTGATCGGCCACACTGGGTANTTGAGACNCGGCCCATAACTCCGT
ACTGATAGAGCAGCACGTAGGTGCAACTCTTCTCGCATACTGGACGAGAACGTCTGACG
GA

51.SLG-S43 15 Paenibacillus borealis isolate SLGS43 16S
ribosomal RNA gene, partial sequence
TCTCTCTTTCCTCTCCTGAGGGACAGTGACAGGCGGAGCATCTGCCACTTGCGGATGGG
CCTGCGGCGCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCC
GACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTACTT
GCTATCGAGTGACGGTACCTGAAAGAAAGCCCGGCTTACTACTTGCCACAGCGCGTAAT
ACGTAGCCACCTTGTCCCGAATTTTGGGCGTAAGCGCGCGGCGCAT

52.8SLG_S45 16 Paenibacillus borealis isolate SLGS45 168
ribosomal RNA gene, partial sequence
TCTTTCCTCTCCTGAGGGACAGTGACAGGCGGAGCATCTGCCACTTGCGGATGGGCCTG
CGGCGCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCGALCC
TGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGTGATG
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AAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTACTTGCT
ATCGAGTGACGGTACCTGAAAGAAAGCCCGGCTTACTACTTGCCACAGCGCGTAATAC
GTAGCCACCTTGTCCCGAATTTTGGGCGTAAGCGCGCGGCGCATT

53.SLG-R8 17 Paenibacillus sp. isolate SLGR8 16S
ribosomal RNA gene, partial sequence
GTGACTTGTCTTGGGTGTCCTTGTACAAACAGAGAACTCGCGGGATCATCTGCTGCTTG
CGGATGTCTCTGCCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACAA
TGCGTAGCCGACCTGAGAGGGTGAACGGCCGCACTGGGACTGACACACGGCCCATACTC
CTACTGAAGGCATCACTACGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGC
CGCGTGAGTGATGAAGGTGTTCGGATCGTAAGCTCTGTTGCAGGGAAAACGTCCGGTAG
AGTAACTGCTGCAGAGTGACGGTACCTGACATGAAGCCCGCTACTACGTGCAGCAGCGC
GTATACTATGGGGAAGCGTGTCGGATATGGGCTAAGCGCCGCAGG

54. Cs_S23 18 Paenibacillus sp. isolate CSS23 16S
ribosomal RNA ‘gene, partial sequence
ATTCATTTTCTCTCATGAGAAGAGGATGATCGGCGGAGCAATCTGCTACTAGAGGGATG
GGCCTGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAG
CCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGG
AGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGA
GTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTA
ACTGCTACCGGAGTGACGGTACCTGAGAAGAARAGCCCCGGCTAACTACGTGCCAGCAGC
CGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAG
GCGGCTATTAAGTCTGGTGTTTAAACCTTGGGCTCACCTGGGGTCGCACTGGAACTGGA
TGGCTTGAGTAAAAAGAGGAAAGTGGGATTCCCCGTGTAGCGGTGAAATGCGTTGATAT
GTGGAAGAACACCAGTGGCGAAGGCGACTTTTGGGCGGTACTTGACCCGGGAGCCGAGC
GTGGGGGCCAACAGATAAATACCTGGTA

55.Cs 524 19 Bacillus sp. isolate CSS24 16S ribosomal
RNA gene, partial sequence
TTTGAGCTGCATGGTTCGAATTGAAGGCGGCTTCGGCTGTCACTTATGGATGGACACGC
GTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCACGATGCGTATCCGACCTG
ATAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCA
GTAGGGAATCTTCCGCATGGACGAAAGTCTGACGGAGCAACGCCGCCTGAGTGATGAAG
GTTTCCGGTCGTAAACTCTGTTGTTAGGGAGAAACATTGCTAATTATTACCTGGCACCT
GACGGTACCTAACAGAAGCGACGGTTACTCCTGACAGCAGCGCGTTAATACGTTGTGGA
AGATTTCCGGAATT

56.CS_R23 20 Bacillus sp. isolate CSR23 16S ribosomal RNA
gene, partial sequence
GTCCGTTTCGGCTGACTCTTACCATGGGCCCGCTGCGCTTTAACTTGTTGGTGAGGTTA
CGGCTCTGCCTAGCCACGATGCCTTTGCGACCTGAGAGGGTGATCGGTGACACTGGGAC
TGAGACACGGCCCAAACTCCTACGGGAAGTTGCCGTAGGGAATCTTTCCCTCTGGATTA
AAATCTGATGGATCCTCGCCGCGTGAACCATGAAGGCCTTCGGGTCGTAAAGCTCTGTT
CTAGGGAAGAACAGTACCCGAGTACCGCCGTACCTTGACGTACCTATCCGCACCCGCGC
TAAGTACCCCCAGGAGCCGCGCTATACTAGGTGG

57.Cs _R24 21 Bacillus sp. isolate CSR24 16S ribosomal RNA
gene, partial sequence
ATCCTTTTCTCTCTGAGGCCAGCTGACGTCGGTTTCGGCTGACACTTACAGATGGGCCC
GCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGAC
CTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA -
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GCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGCGA
TGAAGGCCTTCGGGTCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGGAGAACTG
CCGGTACCTTGACGGTACCTATCAAAAGCCACGGCTAACTACCTGCCAGGGCCGGGTAT
CCTAGTGGCAAGAGTTTCCGAATTTTGGGCGTAAGCGCGGCCGGCGTCCTTAATCTGAT
GCAAAGCCACGCTCACCGTGGAGG '

58.CS R 16 22 Paenibacillus sp. isolate CSR16 16S
ribosomal RNA gene, partial sequence
GAGCAATCTGCTACTAAGGNNCATGGGCCTTTNTGTGCGCATTAGCTAGTTGGTGAGGT
AACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGAACGGCCACACTGGG
ACTGAGACACGGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGG
CGAAAGCCTGACGGGAGCAACGCCGCGTGAGTGATGAAGGGTTTTCGGAT

59. Cs_R20 23 Paenibacillus sp. isolate CSR20 16S
ribosomal RNA gene, partial sequence
GCGGGTATTCTTGATCACATGGGATTGGATGATCGCGGAGCARACTGCTGCTAGAGGAT
GGGCCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTA
GCCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTG
AGTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGT
AACTGCTACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAG
CCCCCGGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGC
AGGCGGCTGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTG
GGAAACTGGGCAGCTTGGGTACAGAAGAGGAARAGTGGGAATTCCCCCTGTTACCGTGAA
TGGCGTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTT
AAGAGAAACGTGTGGAGCAAACAG

60.CS_S34 24 Bacillus sp. isolate CSS34 16S ribosomal RNA
gene, partial sequence

695pb/ 368pb
TTTGAGCTGCATGGTTCGAATTGAAGGCGGCTTCGGCTGTCACTTATGGATGGACACGC
GTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCACGATGCGTATCCGACCTG
ATAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCA
GTAGGGAATCTTCCGCATGGACGAAAGTCTGACGGAGCAACGCCGCCTGAGTGATGAAG
GTTTCCGGTCGTAAACTCTGTTGTTAGGGAGAAACATTGCTAATTATTACCTGGCACCT
GACGGTACCTAACAGAAGCGACGGTTACTCCTGACAGCAGCGCGTTAATACGTTGTGGA

AGATTTCCGGAATT

61.CS_S19 25 24 P. borealis isolate CSS19 16S ribosomal
RNA gene, partial sequence
ATCTGCTGCTTGCGGATGTCTCTGCCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCA
CCAAGGCGACAATGCGTAGCCGACCTGAGAGGGTGAACGGCCGCACTGGGACTGACACA
CGCCCATACTCCTACTGAAGGCATCACTACGGAATCTTCCGCAATGGGCGAAAGCCTGA
CGGAGCAACGCCGCGTGAGTGATGAAGGTGTTCGGATCGTAAGCTCTGTTGCAGGGAAA
ACGTCCGGTAGAGTAACTGCTGCAGAGTGACGGTACCTGACATGAAGCCCGCTACTACG
TGCAGCAGCGCGTATACTATGGGGAAGCGTGTCGGATATGGGCTAAGCGCCGCAGGG

62.CS_R1 26 Paenibacillus sp. Isolate CSR1 16S ribosomal
RNA gene, partial sequence
TTCCTGACCCTCCTGGGTTGGGGATGACAGGCGGAGCAATCTGCTGCTAGAGGATGGGC
CTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCG
ACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
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CAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTAAC
TGCTGCCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTACTACGTGCCAGCAGGCCG
CGGTAATACGTAGGGGCAAGCGTTGTCCGGAATTTTGGGCGTAAGGCGCGCGCAGGCGG
TTATTTAGTCTGTGTTAAACTTGGGCTCACCTGGGGTCCACTGGAAACTGGTGGTTGGG

TACAAAAAGAAAGGGAAT

63.CS_R26 27 ndo tem no dendrograma Bacillus sp.
GTCCGTTTCGGCTGACTCTTACCATGGGCCCGCTGCGCTTTAACTTGTTGGTGAGGTTA
CGGCTCTGCCTAGCCACGATGCCTTTGCGACCTGAGAGGGTGATCGGTGACACTGGGAC
TGAGACACGGCCCAAACTCCTACGGGAAGTTGCCGTAGGGAATCTTTCCCTCTGGATTA
AAATCTGATGGATCCTCGCCGCGTGAACCATGAAGGCCTTCGGGTCGTAAAGCTCTGTT
CTAGGGAAGAACAGTACCCGAGTACCGCCGTACCTTGACGTACCTATCCGCACCCGCGC
TAAGTACCCCCAGGAGCCGCGCTATACTAGGTGG

64.E S7 28 Paenibacillus sp. isolate ES7 16S ribosomal
RNA gene, partial sequence
GCGCATTAACTAGTTAGTGGGGTAACGGCTACCAAGGCGACGATCGTACCGACCTGAGA
GGGTGAACGGCCACACTGGGACTGATACACGGCCCAGACTCCTACGGGAGGATAGCAGT
ATGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACNCCGNGTGAGTGATGAAGG
TTTTCGGATCGTAAAGCTCTGGTTGCCAGGGAAGAACGTCCGGTAAGTAACTGTCTGCC
GNAGTGACGGTTACCTGAGAAGAAAGCCCCGGTNTAATCTACGTTGCCANCAGCCGCGG
CTAATACGTATCGGGGCAAGCGTTGTCCGGAATTATTGGGCTGTARAGGGCGCGCAGGC
TGGCTGCTTAATGTCTGGTGTTNAAAACCTTGGGTCTCAACCGTGTCGGTCGTCACTTG
NAATATCTGGGTCAGCTTGATGTACAGAAGAGGAAACGTGGACATTCCATCGGTGTATG
CGGTTAAATTGCGGTAGACGATGTGTATCGAACACCACTGGCGAATGCCGACTTTCCTG
GGCATGTAACTGACCGCATAGGGGCGAAAGCTCTGGGGAGCACTACCNGATTATATACC
CTGTNCTAGTCCACGCCGTAACCAATAAGTGCTNGGTGTAGGGGTTTCGATCCCCTTTG
TNCCGAAGTTTTAACNACGAGTTAAAGCATCGTCNGGCCTGGGGAAGCTACGNGTCTGA
AAGACTGAATCTCAAAGTGANCTTGACGGGGNNCCGGATCAAAGCCGTGGGNGTTATTG
TGGTTTTAATTTGAAGCACGCAAGAACCTTACCAGG

65.E_R2 29 Paenibacillus sp. isolate ERZ 16S ribosomal
RNA gene, partial sequence
GGATGACTGGCGGAGCATCTGCTACAGGAGATGGGCCTGCGGCGCATTAGCTAGTTGGT
GGGGTAACGGCTCACCAAGGCGACGATGCGTATCCGACCTGAGAGGGTGAACGGCCACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAA
TGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGAACGTTTTCGGATCGTARAG
CTCTGTTGCCCGGAAGACGTCCGGTAAAGAACTGCTGCCGGAGTGACGGTACCTGACAA
GAAGCCCGGCTACTACGTGCCAACAGCCGCGGTATACGTAGGGGCAGCGTTGTTCGGAA
TATTGGGCGTAAGTCGCGCAGCGGCTATTAGTCTGGGTTAAAGCTTGGCTCACCTGGGT
CGCCTGGAACTGGTGCTTG

66. E Rl 30 Paenibacillus sp. isolate ER1 16S ribosomal
RNA gene, partial sequence
CGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCGACCTGA
GAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAG
TAGGGAATCTTCCGCAATGGGCGAARAGCCTGACGGAGCAACGCCGCGTGAGTGATGAAG
GTTTTCGGATCGTAAAGCTCTGTTGCCAGGAAGAACGTCCGGTAGAGTAACTGCTACCG
GAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATA
CGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGCTATTT
AAGTCTGGTGTTTAAACCTTGGGCTCAACCTGGGGTCGCACTGGAAACTGGGTGGCTTG
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AGTACAGAAGAGGAAAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGA

GGAACACCAGTGGCGAAGGCGACTTTCTGGGCTGTAACTGACGCTGAGGCGCGAAAGC
GTGGGGAGCAACAGGATTAGATACCCTGGTAGGTCCACGCCGTAACGATGAGTGCTAGG
TGTTAGGGGTTCGATACCCTTGGTGCCGAAGTTACACAGTAAGCACTCCGCCTGGGGAG
TACGGTCGCAAGACTGAAACTCCAAGGACATTGACGGGGACCCGGACAAGCCGTGGAAG
TATGTGGGTTTAATTCGAAAGGCAACGCGAAAGAACCTTTACCAGGTCTGAACATTCCA
ATTAACGGAAGCAGACGATTCGCTTGGTGCCCTTCGGGGAAAGTTAACACGGTGGGGC

67.E_R3 31 Bacillus sp. isolate ER3 16S ribosomal RNA gene,
partial sequence
GCTTAACTAGTTGGTGGGGTAATGGCTCACCAAGGCGACAATGCGTAGCCAACCTGAAG
AAGGGTGATCGGCCACACTGGAGACTGAGAACACGGCCCAGAACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTAGAT
GAAGGTTTTCGGATCGTAAAGCTCTGTTAGTCAAGGGAAGAACAAGTGCTAGAGTAACT
TAGCGTCGCTCCTTGACGGTCCTAACCAGAAAGCCCNCGGGTAACTACGTGCCAGCAGC
CGCGGGTAATAACGTAGGTGGCAAGCGGTTGTCCGGAATTATTGGGGCGTAAAGGGCGT
CGCAAGGCGGGTTATCTTAAGTCTGATGTGAAAGCCCCCGGGTCAACCGGGGAGGGTCC
ATTGGGAACCTTGGGGAAACTTGAGTTGCAAAAGGAATTGGGAATTCCCACGTNTAACC
GGGTAAAATTGCGCTAAAANTTATTGGCAGGACANCCAGTTGGCGAAAGGGAACTCTCN
GGTCTGTAACCTGAACNCGCTTAAGGAGCGAAAGCCGTGGGGACGCGACCGGATTTNAT
NACCCTGGGTAGTTCCACGGCCGTTAACCAATAAGTGGCTAAGTGTAAGGGGGTTACCG
CCCCCTTANTTGCTTGCAGGTTTAACGCATTTAAGGCACATCCCGCCTGGGG

68.E S10 32 Paenibacillus sp. isolate ES10 16S ribosomal
RNA gene, partial sequence
CGCATTAACTAGTTAGTGGGGTAACGGCTACCAAGGCGACGATCGTACCGACCTGAGAG
GGTGAACGGCCACACTGGGACTGATACACGGCCCAGACTCCTACGGGAGGATAGCAGTA
TGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCACGNGTGAGTGATGAAGGTTTTC
GGATCGTAAAGCTCTGGTTGCCAGGGAAGAACGTCCGGTAAGTAACTGTCTGCCGNAGT
GACGGTTACCTGAGAAGAAAGCCCCGGTNTAATCTACGTTGCCANCAGCCGCGGCTAAT
ACGTATCGGGGCAAGCGTTGTCCGGAATTATTGGGCTGTAAARGGGCGCGCAGGCTGGCT
GCTTAATGTCTGGTGTTNAAAACCTTGGGTCTCAACCGTGTCGGTCGTCACTTGNAATA
TCTGGGTCAGCTTGATGTACAGAAGAGGAAACGTGGACATTCCATCGGTGTATGCGGTT
AAATTGCGGTAGACGATGTGTATCGAACACCACTGGCGAATGCCGACTTTCCTGGGCAT
GTAACTGACCGCATAGGGGCGAAAGCTCTGGGGAGCACTACCNGATTATTGTNCTAGTC
CACGCCGTAACCAATAAGTGCTNGGTGTAGGGGTTTCGATCCCCTTTGTNCCGAAGTTT
TAACNACGAGTTAAAGCATCGTCNGGCCTGGGGAAGCTACGNGTCTGAARAGACTGAATC
TCAAAGTGANCTTGACGGGGNNCCGGATCAAAGCCGTGGGNGTTATTGTGGTTTTAATT
TGAAGCACGCAAGAACCTTACCAGG

69.E_S14 33 Paenibacillus sp. isoclate ES14 16S ribosomal
RNA gene, partial sequence
CGGGGTGACTTGTCTTGGGTGTCCTTGTACAAACAGAGAACTCGCGGGATCATCTGCTG
CTTGCGGATGTCTCTGCCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCG
ACAATGCGTAGCCGACCTGAGAGGGTGAACGGCCGCACTGGGACTGACACACGGCCCAT
ACTCCTACTGAAGGCATCACTACGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCA
ACGCCGCGTGAGTGATGAAGGTGTTCGGATCGTAAGCTCTGTTGCAGGGAAAACGTCCG
GTAGAGTAACTGCTGCAGAGTGACGGTACCTGACATGAAGCCCGCTACTACGTGCAGCA
GCGCGTATACTATGGGGAAGCGTGTCGGATATGGGCTAAGCGCCGCAGG

70.E_S35 34 Paenibacillus sp. isolate ES35 165 ribosomal
RNA gene, partial sequence
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TATTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATGGGC

CTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAGCC
GACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGT
GATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAAC
TGCTACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCC
CCGGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTARAGCGCGCGCAGG
CGGCTGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGGGA
AACTGGGCAGCTTGGGTACAGAAGAGGAAAGTGGGAATTCCCCCTGTTACCGTGAATGG
CGTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTAAG
AGAAACGTGTGGAGCAAACAG

71.PF_R16 35

Bacillus sp. isolate PFR16 16S ribosomal RNA gene, partial
sequence
TTTGAGCTGCATGGTTCGAATTGAAGGCGGCTTCGGCTGTCACTTATGGATGGACACGC
GTCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCACGATGCGTATCCGACCTG
ATAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCA
GTAGGGAATCTTCCGCATGGACGAAAGTCTGACGGAGCAACGCCGCCTGAGTGATGAAG
GTTTCCGGTCGTAAACTCTGTTGTTAGGGAGAAACATTGCTAATTATTACCTGGCACCT
GACGGTACCTAACAGAAGCGACGGTTACTCCTGACAGCAGCGCGTTAATACGTTGTGGA
AGATTTCCGGAATT

72.PF _S26 36 Paenibacillus sp. isolate PFS26 16S ribosomal
RNA gene, partial sequence
TTCCTGACCCTCCTGGGTTGGGGATGACAGGCGGAGCAATCTGCTGCTAGAGGATGGGC
CTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCG
ACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGG
CAGCAGTAGGGAATCTTCCGCAATGGGCGARAAGCCTGACGGAGCAACGCCGCGETGAGTG
ATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTAACTG
CTGCCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTACTACGTGCCAGCAGGCLCGLG
GTAATACGTAGGGGCAAGCGTTGTCCGGAATTTTGGGCGTAAGGCGCGCGCAGGCGGTT
ATTTAGTCTGTGTTARACTTGGGCTCACCTGGGGTCCACTGGARACTGGTGGTTGGGTA
CAAAAAGAAAGGGAAT

73.PF_S30 37 Paenibacillus sp. isolate PFS30 16S ribosomal
RNA gene, partial sequence
CGGGTATTCTTGATCACATGGGATTGGATGATCGCGGAGCAAACTGCTGCTAGAGGATG
GGCCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGCGTAG
CCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGG
AGGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGETGA
GTGATGAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTA
ACTGCTACCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGC
CCCCGGTAATACGTAGGGGGGCAAGCGTTGTCCGGAATTATTGGCGTAAAGCGCGCGCA
GGCGGCTGCTTTAAGTCTGGGTGTTTAAAACTTTGGGCTCCACCTGGGGGTCGCACTGG
GAAACTGGGCAGCTTGGGTACAGAAGAGGARAGTGGGAATTCCCCCTGTTACCGTGAAT
GGCGTAAGAGTGGGAAGGAACCCAGTGGCGAGGGACCTTTCTGGCTGTAACTACGCTTA
AGAGAAACGTGTGGAGCAAACAG

74.PF_Sl6 38 Paenibacillus sp. isolate PFS16 16S ribosomal
RNA gene, partial sequence
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TTCCTGACCCTCCTGGGTTGGGGATGACAGGCGGAGCAATCTGCTGCTAGAGGATGGG

CCTGCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTAGC
CGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGA
GGCAGCAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAG
TGATGAAGGTTTTCGGATCGTAAARGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTAAC
TGCTGCCGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTACTACGTGCCAGCAGGCCG
CGGTAATACGTAGGGGCAAGCGTTGTCCGGAATTTTGGGCGTAAGGCGCGCGCAGGCGG
TTATTTAGTCTGTGTTAAACTTGGGCTCACCTGGGGTCCACTGGAARACTGGTGGTTGGG
TACAAAAAGAAAGGGAAT

75.PF_S10 39 P. borealis isolate PFS10 16S ribosomal RNA
gene, partlal sequence
CTTTCTTCTCCTGAGGAGAGAATGATCGGCGGAGCAATCTGCTGCTTGGGGATGGGCCT
GCGGCGCATTAGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCGAC
CTGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCA
GCAGTAGGGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCAACGCCGCGTGAGTGAT
GAAGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTA

76.PF R1 40 Paenibacillus sp. isolate PFR1 165 ribosomal
RNA gene, partial sequence
TTCCTGACCCTCCTGGGTTGGGGATGACAGGCGGAGCAATCTGCTGCTAGAGGATGGGC
CTGCGCGCATGCTAGTTGGTGGGGTAACGGCCCACCAAGGCGACGATGCGTAGCCGACC
TGAGAGGGTGAACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCCGCAATGGGCGAAAGCCTGACGAGCAACGCCGCGTGAGTGATGA
AGGTTTTCGGATCGTAAAGCTCTGTTGCCAGGGAAGACGTCCGGTAGAGTAACTGCTGC
CGGAGTGACGGTACCTGAGAAGAAAGCCCCGGCTACTACGTGCCAGCAGGCCGCGGTAA
TACGTAGGGGCAAGCGTTGTCCGGAATTTTGGGCGTAACGCGCGCAGGCGGTTATTTAG
TCTGTGTTAAACTTGGGCTCACCTGGGGTCCACTGGAAACTGGTGGTTGGGTACAAAAA

GAAAGGGAAT

77.PF_R36 41 P. graminis isolate PFR36 16S ribosomal RNA
gene, partial sequence
GACGGAGAGTCTGTCACTGAGGGATGTCTGCCTGCGGCGCAATAGCTAGTTGGTGGGGT
AACGGCCCACCAAGGCGACGATGCGTATCCCACCTGAGAGGGTGAACGGCCACACTGGG
ACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCARTGGGC
GARAGCTGACGGAG '

78.Va_R7 42 Paenibacillus sp. isolate VaR7 168 ribosomal
RNA gene, partial sequence
ACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAAT
CTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGG
ATCGTAAAGCTCTGTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCTGCCGGAGTGAC
GGTACCTGAGAAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGG
GGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGCTATTTAAGTCTG
GTGTTTAAACCTTGGGCTCAACCTGGGGTCGCACTGGAAACTGGGTGGCTTGAGTACAG
AAGAGGAAAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACC
AGTGGCGAAGGCGACTTTCTGGGCTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGC
AAACAGGATTAGATACCCTGGTAGTCCACGCCGTCACGATGAGTGCTATGGTGTTAGGG
GTTTCGATACCCTTGGTGCCGAAGTTAACACAGTAAGCACTTCCGCCTGGGGGAGTACG
GTCGCAAGACTGAAACTCAARAGGAATGACTGGACCCGCACAAGCAGTTGGAGTATGGTC
GATTTAGTCGAGCACGCGGAGACTTTTCCCAAGGTCTTGGACATCACTACGAAGCAAGA
TGCATCAGGTGCCCTCGGARAGTGAAACAGGTGGTGCATGTTGTCGTCAGCTTTGTCTG
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GAATGTTGGGTCAGTTCCGCACGAGCCCACCTGACTAGTGCAGCAGTTGAGGCTGGCA
CTCTAATGACTGCCGGT

79. Paenibacillus riograndensis strain SBRS5 16S ribosomal
RNA gene, partial sequence.
GCGCCGGCGCCCTCCCTTATAACTATACATGCTGTTCGAGCGGAGTTTATCCTTCGGGG
TAAGCTTAGCGGCGGACGGGTGAGTAACACGTAGGCAACCTACCCTCTAGACTGGGATA
ACTACCGGAAACGGTAGCTAATACCGGATAATTCCTTGACCCTCCTGGGATTGGGATGA
AAGGCGGAGCAATCTGCTGCTAAAGGATGGGCCTGCGGCGCATTAGCTAGTTGGTGGGG
TAACGGCCTACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGAACGGCCACACTGG
GACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGG
CGAAAGCCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTCT
GTTGCCAGGGAAGAACGTCCGGTAGAGTAACTGCTACCGGAGTGACGGTACCTGAGRAG
AAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTC
CGGAATTATTGGGCGTARAGCGCGCGCAGGCGGCTGCTTAAGTCTGGTGTTTAAACCTT
GGGCTCARACCTGGGGTCGCACTGGARACTGGGCAGCTTGAATACAGAAGAGGARAGTGG
AATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGTGGCGAAGGCG
ACTTTCTGGGCTGTAACTGACGCTGAGGCGCGAAAGCGTGGGGAGCAAACAGGATTAGA
TACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGTTTCGATACCCT
TGGTGCCGAAGTTAACACAGTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAA
CTCAAAGGAATTGACGGGGACCCGGACAAGCAGTAGAGTATGTGGTTTAATTCGAAGCA
ACGCGAAGAGCCTTACCAGGTCTTGACATCCAACTAACGAAGCAGAGATGCATTAGGTG
CCCTTCGGGGAAAGTTGAGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGAT
GTTGTGTTAAGTCCCGCAACGAGCGCAACCCTTGACTTTAGTTGCCAGCAGGTAAGGCT
GGGCACTCTAGAGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATC
ATCATGCCCCTTATGACCTGGGCTACACACGTACTACAATGGCCGGTACAACGGGAAGC
GAAGCCGCGAGGTGGAGCCAATCCCAGCAAAGCCGGTCTCAGTTCGGATTGCAGGCTGC
AACTCGCCTGCATGAAGTCGGAATTGCTAGTAATCGCGGATCAGCATGCCGCGGTGAAT
ACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCACGAGAGTTTACAACACCCGAAG
TCGGTGGGGTAACCCGCAAGGGGGCCAGCCGCCGAAGGTGGGGTAGATGATGGGGGAAG
TCGTAACAGCTAGGTAGTGTGAGCCTGCAGG

80. Paenibacillus riograndensis strain SBRS dinitrogenase
reductase

(nifH) gene, partial cds. _
TCCACACGGTTGATTCTGAACACCAAGGCCCAGAAAACGGTGCTGGATATGGCCGCCGA
AAGCGGTTCGGTCGAGGATTTCGAACTTGAAGATGTTGTGCAGTTAGGATATCGCGGCA
TTCTGTGTGTAGAGTCCGGCGGTCCTGAACCGGGTGTCGGCTGTGCGGGCCGCGGTATC
ATCACAGCGATTAATTTCCTGGAGGAGAAGGGTGCTTATGATGATTTGGATTTTGTCTC
CTACGATGTACTGGGCGACGTAGTCTGCGGCGGGTTCGCGATGCCAATCCGTGAGAGCA

AGG

81. Bacillus oryzae strain SVPR30 16S ribosomal RNA gene,
partial sequence.
GCGCCAAGCGTCCCTCCTTTCTACTTCTAACATGCAGTCGAGCGAATCGACGGGAGCTT
GCTCCCTGAGATTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTATAAGACT
GGGATAACTTCGGGAAACCGGAGCTAATACCGGATACGTTCTTTTCTCGCATGAGAGAA
GATGGAAAGACGGTTTACGCTGTCACTTATACATGGGCCCGCGGCGCATTAGCTAGTTG
GTGAGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCA
CACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGC
AATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAACGAAGAAGGCCTTCGGGTCGTAA
AGTTCTGTTGTTAGGGAAGAACAAGTACCAGAGTAACTGCTGGTACCTTGACGGTACCT
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AACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAG
CGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGTGGTTCCTTAAGTCTGATGTG
AAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGTGCAGAAGA
GGAAAGTGGAATTCCAAGTGTAGCGGTGAAATGCGTAGAGATTTGGAGGAACACCAGTG
GCGAAGGCGACTTTCTGGTCTGTAACTGACACTGAGGCGCGARAGCGTGGGGAGCARAC
AGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTT
TCCGCCCTTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCA
AGGCTGAAACTCAAAGGAATTGACGGGGGCCGCACAAGCGGTGGACCATGTGGTTTAAT
TCGAAACAACGCGCGGAACCTTACCAGGTCTTGACATCCTCTGACAACCCTAGAGATAG
GGCTTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTC
GTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATT
CAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTC
ARAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGG
GCTGCAAACCTGCGAAGGTAAGCGAATCCCATAAAGCCATTCTCAGTTCGGATTGCAGT
TCAACTCGCCTGCATGAGAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTG
AATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCG
AAGTCGGTGAGGTAACCTTCATGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGGGGT
AAGTCGTATTCAAGTAGAGTTTGATCGTGTTGCAG
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Reivindicacées
METODO DE MELHORAMENTO DE PLANTAS UTILIZANDO BIOFERTIZANTES, E

COMPOSICAO COMPREENDENDO BIOFERTILIZANTES

1. Método de melhoramento de plantas caracterizado por compreender a
aplicacdo as referidas plantas de uma composicao biofertilizante
compreendendo pelo menos um material biolégico de espécies e/ou linhagens
escolhidas do grupo que compreende Bacillus sp. SLGS51, CSR23, CSR24,
CSS34, CSR26, ER3, PFR16, Bacillus oryzae; Paenibacillus sp. SBS13, SBR5,
SBS39, SBS2, SBS24, SBS25, SBR31, SBR21, SBR11, SLSGS27, SLGS39,
SLGR20, SLGR22, SLGR8, CSS23, CSS24, CSR16, CSR20, CSR1, ES7,
ER2, ER1, ES10, ES14, ES35, PFS26, PFS30, PFS16, PFR1; Paenibacillus
borealis strain SLGS43, SLGS45, CSS19, PFS10 elou Paenibacillus
riograndensis.

2. Método, de acordo com a reivindicagao 1, caracterizado pelo fato de
que a referida composigdo biofertilizante modula a fixagdo de nitrogénio e/ou
de fatores promotores de crescimento.

3. Composicao biofertilizante caracterizada por compreender:

a) pelo menos um material biolégico de espécies e/ou linhagens
escolhidas do grupo que compreende Bacillus sp. SLGS51, CSR23, CSR24,
CSS34, CSR26, ER3, PFR16, Bacillus oryzae; Paenibacillus sp. SBS13, SBR5,
SBS39, SBS2, SBS24, SBS25, SBR31, SBR21, SBR11, SLSGS27, SLGS39,
SLGR20, SLGR22, SLGR8, CSS23, CSS24, CSR16, CSR20, CSR1, ES7,
ER2, ER1, ES10, ES14, ES35, PFS26, PFS30, PFS16, PFR1; Paenibacillus
borealis strain SLGS43, SLGS45, CSS19, PFS10 elou Paenibacillus
riograndensis;;

b) veiculo agriculturalmente aceitavel.
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Resumo

METODO DE MELHORAMENTO DE PLANTAS UTILIZANDO BIOFERTIZANTES, E
COMPOSICAO COMPREENDENDO BIOFERTILIZANTES

A presente invengdo descreve um método de melhoramento de plantas
utilizando biofertilizantes, bem como composi¢des compreendendo os mesmos.
Os biofertilizantes da presente invengdo compreendem novas espécies de

Bacillus elou Paenibacillus.
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