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(3) Physi ol ogi cal characterrstrcs 40 (a) Nitric acid, reduced to nitrite:
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3.0 um Wi dolonyhasi 4 dawdenp, sbape gt . seodtodgtyr spn(-tbanapa@nsﬁmfﬂ% @lorpd pgle geligw)- Mitkky ni ng
at central wrstebterm nal ~of the. cel-l ... They have. peri pheral. fl agel I a and 25

are notil e(a-irlmtneawslant n° various cul ture nedia ta-i) Nutrient | at e
=y Grow only weakly forming a' band in a broth at pH 7.0. Colony is mrlky white and semr- ansp ent.

s . The ‘band-like’ growth expands at P 10, 0
&,& N (b) Nutrlent broth,, .
' o Cells can slughtly grow at pH 7.0. wrthout formmg ceII membrane -

(e) C.,ells can grow in the presence of a 10% sodium chlorrde o
Ad) Stab culturing in nutrrent agar - :
40 .. . Liqusfy gelatm atpH 7, 0
. (e) Lttmus milk medium
. Slightly grow. Milk coagulation and Irtmus drscoloratron are not observed.

(3) Physrologlcal characterrstlcs )

(a) Nrtrrc acrd reduced fo mtrrte negatrve Demtnfrcatron reactron negatwe
(b) MR test: negatrve VP test: negatrve
{c).Da not produce indole =
.(d) Broduction of hydrogen sulfide: negative
50 (e): Hydrolysrs of starch: negative
' (f lgtﬂrzatron of:citric.acid: negatrve (m Chnstensen-Srmons medium)
(g) ‘Utilization of nitric ‘4cid and ammonrum sulfate negative
(h) Do not produce prgment o :
(i} Urease: negative "
55 (j) Oxrdase pos.trve
) Qétalase positive Lol PR
- (). Growth, temperature 10 - 37 C growth is good at 20 - 30 C -
K (m) Growth pH range 60 11 0 .




30 Cells form.circular, -convex, -or snooth wave-|ike col onies with a
diameter -of--1.0'to 5.0 mm The col ony has a dewdrop shape with a snooth,
fatty, sem-transparent surface ¢d@&EP0 33 QOIBY yellow - mlky white (a-ii)
Nutrient: agar slant G ow only weakly form ng a band in a broth at pH 7.0,
0

Col ony is i, | ky white and sem -tran%farent The band-1i ke growth
expands at’ tﬁ)l ’1‘6)'"(?‘2“3’87“%?'@{‘@@'%% 'RNSCel I s can slightly grovv- at pH 7.
wi t hout faF row.in t re 10%
sodi um chil orl H | o o b r -gal g%' t%séj la ose C[?aooblt,Pl %
oslt andl\ﬂlyc?(rol
coagul ati on

aﬂd it sz ¥§§Li sgh)’a gyfﬁ)lr\ql)lﬂglnﬁ ngars

characteri gt‘l %ra ino: b? lu ‘Dt dalaBiose ididsh, Vicrose, lactose,
Deni tri fict dhgoser@@&ﬂltopﬂﬁmaﬂﬁﬂﬁhbsﬁ@ IVEh sat h ‘negative VP test:
negative (g€ bV ImeRioRsH EHarabtBrek rﬁll}bltg) L QSLAT A@bht Qiraidy BicINE Bp. WSMEd0OE; :and
negati vg EQ:illus sﬁ ERsMHEDE,0 bddSthé séhfte 8§ toSdof the garbrit\eRaif,f Bacilifis $pl K8KH2002. Blowewrd, 1 i C
aci d: negam&ER 1 lnnthgbéﬂeﬁlt SHB AHesSI tWE MAibIGeEHsiEdt @antsUsanl grdvaini 1he passeries tof ivan-
acid and acmrgealoumt@ulrt Ata@oncBf@dni 26ve (NN, a0 povséss pikalitkipretegie grodiding cepapility 2 to

Ur aease: aﬂgesgrmerﬁl‘an the phijedt stdndiase: - posi tive (k) Cat al ase: positive (i)

) n 8\5 t| nos sucro frehajo ?
gel'8ti n atg rodu on gﬁ Qp gﬁ

G owt h- t énfciuatienigiven [ag fypjcalcpxaronids 4f dnhibtiordesistan( eivain as@prodicing (IcreqigayiEmMs . O
- 11.01 eBP \@nQ@yciHesstEL (Bayillusy @mylobuelesionsr KEM-42pi en r rigigegiinrregistant Bac'"“s
condi t i ongmyllﬂmefacrsmugéfn'\t_éﬁﬂég g&%ggwg U%&ql’zlt' %@"?gﬁqagﬂgl Flo§|‘ll9‘"" a""‘:’:‘é (31";;'_',‘;13
D- ql wcoseamylplinveiacions e 135k cagwhe

Lol 2 1he p%‘f"a‘rsé’ﬂ“ TheRp 'le'm" T 0 ‘tGlc rf%?’ %g'ﬂ;fwf

i nosi tol, &Hﬁre SLg gjil"u ylofi
? (limes

Bot h i ﬁ?-“ EﬁSlftall‘[lt §H ncombc d‘ or rls ocei and 8 as amy Epofilléﬂg rs

follow uri m ea(l‘?e%s : glstﬁl uQ' LHR\Q B J}Mp ﬁcht‘rf H&E&@e
- Dgal actoa ﬁ A ea%auss te al@a’zaioﬁm% A s A il

i nosi tol, gk &le%‘ surta%le ﬂ%ﬁr& Barboh' d%ﬁ@ﬂe‘ﬁ SOBds! iR Gh i@fo&ﬁarﬁ’sﬁ & I ufifze O the

- i nhi bi ter wlefigh ¢ adtiratB/RGD aRf hPbpesiic fmtalidns WS 1S e ckbbd £HA0mkbg@sbukSs. Given as

- Bacil'lus §ﬁmpl§§Mc%ﬂ>g3 Bourca$ Bre libBus SiBdEcaSsut RS Rah hull fMer ﬁh@éreﬁéneﬁtﬁaaerﬂsawdust
 Baci |l us sigiisséSNh3R0stgar HoMEY Aigel, Aeliidse Gidirde, B! Pettif) csbloble stkdhalamd thhdike 1 Wo
. inhibitor adictioh SitrRnitiizasleaaisn siarteg#relciuded! ueh Y ke, erebinsSe, wpinse, GIGITRE Manrose,

' ristoceti lﬂ‘ucﬂdjse,agalaoiosea Idctoad, intaltosaD sue@sdy| Wehalaa,dsopbiigls memitel| ikesitplnglycerol, as well es

| prot ease- pgalke) edidh suoh 3 &iticl actdy acdii¢ acic-and fhe dikey Epurtasgted $vaitrogbre squepe® AP IRprganic n

- Further, gitrogen-ceitainingyiomadunds: sugi peammdnivmirats, ermoniyse sulfete, pmmopipr ichjeridg; ammo-

- anyl ase- prigarhpsphaten serlip mivate Aehole: eprreglutormeabrpiiopn flous jsaybapn meah Gorm staqa

- anyl ol i quéfuatcasagine Reif yees), oxtiagly phama media sprefing é@?‘st‘%ﬁﬁf""aﬁ BIPIpRrSIYPIc, alfbowst

~anyl ol |3qué?'ﬂé‘l’¥8PF§‘ m?@SalW@Zrmeab &eten.sped, m iy diggn: % ag{:d "l‘{g
i ?aﬁ%f - "%ﬁ‘e’m xi% g gng%;%%{l ?ic,';%%, 'l°w§"§?€a"rba% tar"é"é ﬁr
These inhf* : g§mes suchg;e g‘ |u|£9t&&3as§t£n§la§§ pJ&é’u‘éS‘d Bﬁﬁeﬁﬁ%ﬁor%&%{)ﬂh&ﬁ'oumde the

charact er 'cgfs;- beaéollected and purlfred by a. conventlonal method The culture liquid containing such an enzyme
40 can beé used s js. as an enzyms, source. Such an enzyme l|quld may be obtained by separating cells from
the culture broth by means of oerttnfugatlon filtration, or the like, and by precipitating proteins by a
conventlonal methqd mcludmg salting out, JIsoelectric. precrpltatlon precrpltatlon from solvent, or the like,
_ from the cells or the culture fiquid frltrate or ‘by condensing said filtrate by means of ultrafiltration. Desalting
) can be performed by a conventlonal method including dialysis, gel filtration, or the like. Although it is
45 possuble to. use the enzyme liquid thus obtamed as is, they can be served for use after purifying by means
of a suitable ‘combination of hydroxyapatlte chromatography, |on-exchange chromatography such as DEAE-

' Sepnadex or DEAE—ceIlulose molecular sieving gel chromatography, and the like.
Smce the inhibitor- resrstant mutants of this invention have extracellular enzyme-producing capability of
2 to "4 times of the: parent “strains, they can be advantageously used ‘for the industrial production of

' 50 celfulase protease amylase and the Tike. .

Other features of the mventlon wnll become apparent in the course of the followmg description of the
e;(emplary embodlments whlch are gwen for lIIustratlon of the mventlon and are not intended to be limiting
thereof

PLES

tfio examplos below enzymslié;sctivities were measured according to the following method.




the parent:strain, 'Bacillus”anyl ol i-quef aci ens KSM 22. However, different

fromthe parent strainthe inhi'bitor- 20 resistant nmutants can grow in the

pr esence. - -of. vancofryci n “or rlstogpbl:;a-;oamm possess amyl ase- produci ng

capablllty 1.3 to 4 tines gréater-than the par ent ‘strain. Culturing of the

i nhi bi t or-t'esi stant mut ant C_)f this invention may be carried out by

i nocul at(1)rﬂyli1drseacmilm s'into a noirmal i qui d medi um and culturing the cells
accor di ng -£®" a, conventi onal . aer.abij c cuI ture nethod.. Inclusion of a suitable

anount of "c‘camewnamepmmtqd 6 mi f A6%EMGy R 1l of S Mghesing By é?‘ﬂ'@r?? ﬁchoh tj?fl ze

i n“Mhe Zionigadavaiei wag adeest O-hyl &f oneyae solufion, diigpds é‘BuaPP’ P "®o the

car bop ariduaines geed ©Hel pinutes g4) G Al fvely anal Zed
- fibrous bﬂtﬁy%ﬁ'ﬂﬁ??é'écy'é’u?ﬁ? S I’ﬂ?F‘Pd ?"C)?X ﬁFP? °Fm'“° (';V d to
sawdust ;"e9UEHEsuass T m g ocg qﬁ# relzr %h sﬁ.
pectin, CQ!H'[, !bf‘%a“gq 3 e wp}; r ut| i zabl e car bon
1l e 0 olonme nc quantn tlve
sourcgs ng g ' §rethe )é)f y%eprocﬂ&hﬂ:%@omgn%&ose

i z ite? s 'db
. fruct 6)3 e o :“ 3 t';m%lﬂ% 6‘1 ?0 »;F ?g@&é?%e :)as |V\%rs Farmérwﬁtf)rpﬁr@ducﬂ\ﬁtﬁ%%k&%ed %@bﬁz%e unit

manni t ol 'cutt organi c. acid such as citric

aci d, an{l Cy.aci the ilke “Enunerat ed as mtrogen sources are

i nor gani g, Fr}btggsggg,hﬁycont aini ng,- corrpounds suchas. anmoni um nitrate, ammoni um
sul f aje, afroni um chl ori de,. .ammo-. ni um phosphate, sodiumnitrate, and the
i ke; cor nFﬁlbﬁh@ﬂhe fod p&ﬁgsbeaﬂAﬁdommnsorSW hedGen®hysiol.A2r 78 @Q@ﬂpovme serum

| i quOr , CrReREHEIE wac ddhatuipe a3 turee xdndazeiusted) lrapH80.5reh scdiualivdionide. ke 05 mieok this

ext Mact , supshigleGsotetionhiR.2%0gs ejmoglehing 10,1 ot 8-xst9yhbadrx SR éés%é&i‘)] ol® t on
seed neaénzyrm#olmwatva;raddmrfdi reixture ayab raagied at 285 for é‘? W“‘eﬁr‘l‘w't‘!’ﬂéchl § °fI4

addi t pontrichipraabasis cacid s cddeshie. tarninglscias, resstion  After t '6%‘ Plg?F f'?i' of

- netal  subhtugswiseeentifuped at) 3.000gPMt e F‘k‘é‘es rf§°t°‘?' s;’g’sem was

i cr o- nuaueptittivalsangvepd °'6'F"°Y’W Al ?Yg (i 5\? 'l

culture ‘i’?élﬁﬁdtﬁhthtﬁ'??ﬂ%gf URERP me"é? & igFS eas'em" ase pro uce

. the |nh|‘Eﬂ"’t“Eﬁ“ reS| stant nut ant - outS| de- the cells can be col l ected and

- puriffed ng ent i onal thod The culture Tiguid containing such an
enzyme 49 ‘Q?? é’used as 4§ an enzyme ‘sourte. Such an enzyne

i quid mayyh OJBﬁﬁdn’E f g W@h%ﬂ&g%fs%t@ SR Mok SiUl 1 UFSHONREG Erby.oTeans
of cent rjtdaTi 68 v EAdiok %ﬁubrtae,aneroizaenu of K@ono2A0waRY wak @@dedi 0. Bl BiGarper@gres NS
by a 99”%’0%5 ﬁﬂé td’f?r{ pndtédebBﬂtrﬂﬂn Sfd the Mriixt@6l vas .robGEIEHIEE inintnes at 30 C. After
preci pi t &b rgdBtionfe@ing Is&gat WaH quaritiiiveROdnipzdd by G[5-dinft@sdiityie acid (DDIS) tnbtods 8pdcifi- or
the cul t siig.id brietitslddiérining Ere@moint offpyodo@iddensingiga aira of DNS reagest vep ardadrie 1 o
ultrafil Efl‘tmgeﬁbﬂon IiQ8ie 2dnt ithegnigters whecqpestitocale dy heatieg. at 4007 ErieriSuniaytesyalten ergling,

i ncl udi nge dlaley siisiyre g@b dfiutdct witht 4 owh of daionizbd whtprkand %‘XPJQM'QFFOP'E"“?‘%C quantitative
possi s eartatysns-als'a'esmne ‘enzyme -Ij qui:d thus obtainéd as i's, they can be served
fori use af tdoe (Puwritf ofi engyripy titare igndefiepd asthe @mewh|of “@o?f‘EY’??aPmE'}ﬁ'“Bfmd“c'"g sugar
hydroxyr e&pmnon@ngzthﬁmml@gtﬂ!i‘ﬁﬁyefm'w exchange chromat ography such as DEAE-
Sepnadex or: BEAE- cel | ul-ose, 1ol ecul ar--si eving gel “chromat ography, and the
like. Si ﬁﬁ&jﬂiém.bl t or -.rresi stant.-mut ants of -this=i nventi on have

extrac®l | ular, enzy Nlge3 An adskiBed oibw, dath Madi@nt
strai ns, t el el attémmfe’ e i R o R
C!

amn vanco
>0 el l ginég t’rgtl ‘Cg? & 'medlYA Sbnkaining VYehch F‘qu 1o Kehich ¢ Sabifk sh atMIssFEHM Plee72)
' nvent | OVl LadDRES OB R BPAdyS 3t 30 1T, Tehé ieOdsh Sowa cdmcﬁd theVimadiurd esBdach [wa ON
of the, e%@s@ﬂi@ﬁ%a‘ﬁéﬂl@% FREWoSulihe GRowdliETalevien for “i'l [ ustration of the
i nvent’; on ahd-are not intended to be limting thereof. 55 EXAMPLES In the

exanpl es bel'dw enzymat ifc—actiyite€s Were TEasUT ed accoraihg to the fol | ow ng
met hod. EP 0 337.0C gMedhu "M\ CMC-ase —activity To-t-hel sol ution conprised
of 0.2 m - of25% CMC, (. Sucruse Of: 0.5 Mgllewne buffer (pH9.0), and 0.1 m
of deisoni i zéd wat er- Wag Meletcwhi® atidispiutioh efi®yne sol ution|diluted to an
appropri at e.concent r at i|oHzP8nd - t-He 5 m kPd¥e was-reactefl for 20 mnutes at
[err]. Aft%rathe react i oFfis:HG! bt ng. sug P‘\Mi@'"éft?&'??t?'f@t vel y anal yzed by
3,5-dinitrogalicylic adi BrclomEsaga net hod. &ci fj ca’d% N order to

det er mi ne the anount - of{_YASR®¥ERd c.eddci niy “RIcgUAtop ! lef1 feagent was
added %o 0.5H.sm - of ‘reaction, |IC]U1 d; and m xt ure:was -caused to col or by
heating at {.er¥] for:5 mnutes After- ‘cool'ing; the 'colored m xture was
diluted with¥5 n of dei orni zed wat er and subj ected to colorinmetric
quantltatlve «anal.ysi s at 535 nm10° "° One (1) 'unit of enzyme titer is
defined as‘the armunt of the ‘ehzyne ptr;odum ng reduci ng sugar

e
LA
B



corresponding to 1 unol of glucose per minute. Fernentation productivity is
expressed by the enzyne uni t per 1 liter of the culture liquid. (2)

Prot ease “activity 1% Follow.ng: theEPrBt&Ddos)Boposed by Anson [Anson, M L.

J. Ger. Physr ol ., 22, 79 (1938)] .bovine serum henogl obi n"was denat ur ed by
urea, and adjusted to pH 10.5 with sodi um hydroxide. Into 0.5 m of this
substrate §6l ution (2.2% as henogl obi nNYABEI' m{ [1.0 x [err]A U (A U.: Anson
Unit)] of an ‘enzynme solution was -added. and ni xture was reacted at [err]
forg 10 minut'es, upon (WtGohtentlatibh sivarRbmytinOPo Gl groivihioh Me@imasatd ¢ acid  was
added to téfinate th redul After—tET I Tat T o gf —theTeqacti on, the
reacti of rﬁ%ture Was| centrlfﬁ g%' at--.3, 0po rpmfor++10 m nut e$.

Pr ot eol ysat. es contained in to supernatant was quantltatlvel anal yzed by
Fol i n- Lowr y.. “Fethod [0 H. Lg\gry et. al; Jl Biol. Chem, 193, 265 (1951)]. 1
A U is defjned as t e arr[)l(r,r‘.\,t,y -0f _enzyne| rel easing._1 mol  of tyrosine in 1
m nut es,ounder the aboje -reaglyon .condi tipns. 25(3) Anylase qctivity To the
sol uti on -conpri sed-.of| 0.4 rr1150)c 1. 25% so| ubl e starch 0.025|m of 1 M
Tris-HC bufier (pH 7673 —and 0.425 n

of dei onozedswat er sol t| diluted to an
appropri até- éso?lgg?ﬁﬂf’@tﬂfe t%’qe 'gl?@ft'???'?ﬁc%tf?j%é&'\,@g%é‘ etagﬂaﬁ‘ag’l’ r}ri’i nutes at 30
C. Afters the're ‘ reduci ng 'sugar was quantitativel y anal yzed by

i 'Q%r "geaEaI“ B’zmd (DNS) nethod. Specifi- cally in order to

detigrni ne t hg,d %H“keﬂfssﬁﬁﬁﬁﬂlwpﬁ@afz?ﬂéﬁcép%d%Hw adiutl B Ubschibba BeRRIERM miakd
added to I, m? rigtdeStin 4t @ brfdBd EdnBbhkrGlion, 30 Qetgrhﬁ\e"r}h;ﬁltnhlﬁ Ghnibitory Eé?e\H&ﬁ'Qlo;\ Wl@Pﬁ:‘O"

by heat | nGne2dntibigtic! hs & Asutb 1 NIGLoP fistoohlinl 1BY BLMEY 4pD BSM BB (FE AN FLERA2) WaX tddhdtosdS
di | ut ed®wisbut 841, of - dei on| zed wat er -and subj ected to calorinetric

quantitatijve 35 anal ysis at "535 nm One (1) unit of enzyme titer is
defined as. the anount of Megzunegzyme prodgucing reducing sugar correspondi ng
to 1 unol Of mal tose per}-+hu - Referenc cillus sp.

KSM 635, (FERIVI P- 8872) ssmsead an.the npdm A descri bed bel ow, each

medi um cont ai-ni ng vancony Mixad emingacigsaltiont | 84 on -shown in Table 1 below, to
det er m ne ni‘ni mum i nhi bi 6'?'3?060ncent ratiop g The nedi @ A contai ni ng
vanconyci n-t'o; whi ch ‘Baci |- lr“ EuﬁeKSl\/l 635 [ PEA 3'8’8‘7"2?“% spread was |eft
for 3 days,at [er], and af'lagﬁrrowth c g; ons %n t he |medi um sur f ace
was 45 @bservved by nake The resul 3"%']% R0 Table 1. Medium A

isl9eR

Sucr ose . - 2% so L M xed am no acid
solution -6%[err] = - : : 0.1 %Trls HCl - buffer 0.1 M
(Fi nal corﬂﬂmﬂ& Bacto agar agar : 2. 0% Vanconyci n

Concentratl 0R in Table 1- - ~EP-0 ‘337009 Bl TABLE 1 Concentration of

_ vancor’ry?fl n. * ' Baojlys spy KSNB8P 6ﬁRlﬂ-&ﬂ8(ﬁhw§§Jipqc(§@@d igto the liquid medium C and cultured at 30 C forgy
( ol ) 20 hours ‘EMS was added'to the:gulture;| br h-to a concentration of:0.5 to 3% (normally 1%) and t_lp_e

o
0.3y A WHIBEE, "l‘ll’l‘l“lsri’emuegcgfgu 8 sty LR S Y oR] PPl e

ulturing was con vermght
was abOUt j ulture liquid was was spread on medium A contammg not less than 0.2 v of vancomycin and

40 .cultured at 30°C for -2 days. Golonies. 'grown on the surface of the.:médium were collected The above
culturmg procedure was repeated-5.times to ‘obtain 18 vancomycin-resistant strains.

- ..Each of these vancomycin-résistant strains was inoculated into: 100 m! of liquid medium D and cultured
at 30C for 3 days. The alkaline c_ellt'xlase activity was determined on each broth. As a result, the production
of 'vancomycin-resistant strains with a “high alkaline cellulase actwuty as shown in Table 2 was confirmed.

45 The strain having the highest titer (No. 3215) was named Bacillus sp KSM-635,. The strain was deposited
wrth Fermentatton Research Instltute Agency of Industrial Science and Technology (FERM P-9084).

_ : [ Médium C: ]
50 G : : S i) Meatextract | 1% |
i “ . -l Yeastextract [ 0:5%
| Naci 05% .| -
| Giucose 20% |
' KH2PO, 1.0%
55 1 ‘Na2CO0s 0.75%




"Ref erence. Exanpl e-2 Baci | I'u's'"sp KSM 635 (FERM P-8872) was spread on the
medi um B descri bed ‘bel ow, each medi'um contai ning ristocetin at a prescribed
concentrat| on, to determ ne ‘ni’ i rBlmB:WMdsanry concentration (MC) of 20
the, anti bi oflc As a result’, 'the MC of ristocetin for Bacillus sp.

KSM 635 (FERM P-8872) was found t 0 be about 0. J.J ‘Medi um B: Sucrose

2% M xed ani.no .acid sol ution} Me@\{ﬁ,berr] . 0.1% Tri s- HCl

buf f er =7 70.1 M (Fi naf—come—pH-8—Bacto—agqr - agar 2. 0%

Ri §1 acetin - Swf 9% - concent 1 at | )@"/‘-’30 Exanple 1 35

Bact Tl us sp.- KSM 635 (FERM P} 887, :’"%@B"'qﬁ‘? B & ilnto the liquid medium C
and cll tured at 30 C for 20 hQfPsE was adgled: the culture broth to a
concentratlon of 0.5 1to 3% ( TVaitotn Ly 194 and hp"/‘hroth was |eft for 20

mnutes at “[err]. Then, a 3%treated cul t ur ed Liquid was I noculated into
the |iquid medi um and ‘the cul‘turing.-was continuéd at [err] overnight. The
cultung liquid was was spread on medi WBLR2cont ai ning not less than 0.2 y of
vanconycin.and 40 cultured at [err] for 2 days: ‘Colonies qarown on the
surface joMutshienoredi um wer e- col | ect ed. vikompdiR&isGhdolacqiiBd | P MRERE ColRIaYEAS
repeated| 5 ttmas to-obtain 18-vanconyci n-resi stant -strai ng. Prodbtioh(ual{t) tjhese
vanconycf s esTsrant Stralns. was IH%CU] ared TR0 TO0 M of 117 onedrum D
and cu$tu at [err]. for 3 days. The al kali n Ycel | ul ase actly)‘ 0\5 was

i 34292“ each-broth. As :a resulft, the prg JthIOI’l of

esistant strains with a |high al kalosqe cel lul age acuégoty as
shown in d@bl'e 2 was confirned. 45 The strai nolggvi ng the hghe$¢1ob|ter ( No.

3215) M agegned Baci | | us sp.” KSM 639v. The st roal.,n was depg@si teqbggot h

Fer ne TTC of—t b[lldl Scirgmce—ar

Technol o m K%\ﬂ%{ﬁﬁzrentﬁ ﬁ?ﬂ“@ Qny (dLé ‘{'ébo

Meat ext ract - 1% Yeast ext ract 0. 5% NaCl .~ .0.5% d ucose 2. 0%
[err] 1. 0% [err] O 75% 9 EP O 337 009 Bl Medium D: Sugar
2% M >g§d_mm@ acid sol ution 6% Yeast extract 0.2% [err]

0.5% TABLE 2- 10 Mut ant No. " Vancomnyci n

Resi st ance Bagibygisp-tPM-635 (REQM ?ré37€b‘f’9rslﬂ°a'§§e¢’?‘9619(!'9‘i"bﬁ iy Capd qultared & 30 C for
1.0y 20 hours. EMS was added to the cultuire :broth to a concentra dbl o% ét Z?mrmally 1%) and the broth
liqui

1.0 was left for 20 minutes at % C ?Ak treated culture d was inoculated into the liquid medium
0. 5 y s and. the culturing was contuiy qg er shaking at 30 * C overnight.

) . The culture liquid was was Sproad on medium B containing not loss than 0.1 ~ of ristocetin and cultured
at 30°C for 2 days. Colonies grown on the surface of the medium: were collected. The above culturing
procedure was repeated.5 times to obtain 14 tistocstin-resistant strains.

. [Each-of these ristocetin-resistant strains was inoculated into 100 m! of liquid medium D and cultured at
30 € for’ 3 days. The alkaline cellulase titer was determined on each broth. As a result, the production. of
. ristocetin-resistant strains with a high alkaline cellulase titer as shown in Table 3 was confirmed. The strain
&.« havmg ‘the ‘highest titer (No. 4021) was named Bacillus sp.. KSM -635,. The strain was deposited with

: Fermentatlon Research Institute, Agency of Industnal Science and Technology {(FERM P-9085).
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3681 - : 0.5y

11, 230 3691 ' 0.5y

14,100 3693-- -~ . -EP 0 337 009 B1 0.5y

10, 990 20:Bacil | us- sp KSM 635 (Parent strain: Control) 0.2y
4,280 25 ‘Exanple 2 Bacillus sp. KSM 635 (FERM P-8872) was inocul ated into
the l'i qui d"medi um C and cul tured at ];i) 20 hours. EMS was added to
the culturé. broth to a concentration to 3% (normally 1% and the

broeth was Ieft for 20 mnutes at 30 C Then,. a 3%treated cultured.liguid
wa¥™ nocul aied | t%‘u I iquid mediumand the cul turing was continued
under shaki ng at%l' overnight. 30 The cul ture’ | ixntsliwée @eblapasaed on
medi um B- c gy E%?‘ B ot | qpfsildtadt fh Rels Ditdni6é OCCtProdudt bou t (uaiitAl)[err]
for 2 days.. oni es_grown on the sucfaceof-the—pditi-wete—cortected. The
above cul turrm procedure was reppafed 5 times to obtai n204050
ristocgjin-resistant strains. -Each-of these ri stocetin-resistant strains
was inocul alggedj nto” 100 n of diguyd nmedium D' and cul tudsg 60 [err] for 3
days. The alkaline cellulase titer was deternined. on each broth. As a
resul t, the4geaduction of ristokedin-resistant strains wilBy 200hi gh al kal i ne
cellulase titer as shown in Table 3 was confirned. The st rsz]i_’r@‘gaw ing the

hi ghestst.i tdl&(No -4021) - was. na@reii Baci | | us sp. - KSM 635r .1 train was
deposi ted Wt-h—FeT et at O ReSEAT T T ST T T O €, Agency of trial
Scilence and@amidikus oy~ (FERM P- 9985) Y 40 45 50 . EP 0 9 Bl TABLE 2
5 KSM-63h E 2 Al kaline Cﬂ]I ul ase Mutant No. . Ristocetin
Resi st ance (Parent strainprg%@;? (uni t/1) 4021

1.5 y® : 20, 050 10 4.033

1.5y e o S 15, 600 4091

1.0 ' ' 18, 200 15 4180

16, 800 Bagl | us . 0.1 vy
4,590 I\/Pé%%i(—:bar ent strains Control) 20 Exanple 3 25 Bacillus sp.
KSM 635V, ( M sRp O REM-b3sEERMUP-botla s itufed VB dimédiuin38b Al in ia506 mb Békaglichi flask),
Sakaguchi chds 2% S0JAErB4d) 1 I 6P acRiUBiktrS £0.053 Jéastexttadi, 0.9%E KH2 AT Xénd 06% of
0. 05% Y eana;&%! iRt shakiagl d630fC for B rdbysamEb £ndahb Blalkfiins Edilulasenieiuceinedeinmgsuwed 180 C
for 3 day Sbtaiklt révirLdI21,6d0 ualviéd i ne: cel | ul ase produced was neasured to
obt ai n he *resul ts of. 21,520 uni t/I|ter 30 Exanpl e 4 The anount of
al kal i ne (Ee&rimld 4se productl on by Bacillus sp. KSM 635r (FERM P-9085) was
measured follow ng the manner as described in Exanple 3. The results
obt ai ned Was,TI:@Can@g@ of plkaling pqllglase production by Bacillus sp. KSM-835, (FERM P-8085) was measured
foHowmg the manner as descrrbed in Example 3. The results obtamed was 20 290 unit/iter.
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\/ Reference Example 3

,_Bacrllus sp. KSM-2002. (FERM P-9450) ‘was .spread on. the medra E. described below, each medium

comarnmg vancomycin or ristocetin at:a concentration shown in Table 4 below, to determine minimum

40 mmbﬁory -concentration (MIC) of vancomycln or ristocetin. The medium E containing vancomycin or

ristogetin to. which. Bacillus .sp.-KSM-2002 was spread and was left for 3 days at 30°C, and than the cell
growth conditions on the n the medium surface was observed by naked eyes. The results are shown in Table 4.

-5 Medium_ E: _
—_ Bacto fryptone . 1.5%
Bacto soytone 0.5%
- NaCl . T 0.5%
- . | Bacto: agar-agar . 20% .
L S Vancomycin or Rrstocetin Concentratlon in Table 4
e oo | eH7O) - -

5 - . . . S

1




35 Reference’ Exarrpl e 3 * ' Bacillus sp. KSM 2002. (FERM P- 9450) . was
spread on the medira’ E descrl bed bel ow, each redi um cont ai ni ng vancomnycin
or ristocetin at  a concentrati CEP9I83®M009 BiTabl € 4 bel ow, to deternine

m ni mrum 40 i-nhi birtory. concentration (MC) of .vanconycin or ristocetin. The
medi um E contai ni ng vanconycin-or ristocetin to. which Bacillus .sp

KSM 2002 was spread and was |eft. for "8BRdys at [err], and than the cell
growt h condi'tions on the nedium.surface was gbserved by paked eyes he
res ul ts drenediganen beaﬁEarhi(@ 4, déucrowan dn: |4 Gokdastiapont of yspdoeme Coll growth on .

1.5% gac 0] soyt one ~.medium surface . 5% NaCl . . medium surface
0. 5% Bacto. agar; — — Z.|[0% 50
Vanconycijn .or, gtme)tl n- . (anen;rat o in T% ontr%) (pH 7] 0) 53"': EP O

337 009 IB1: TABL Concentrgti on. gf -vandonyci 13(3 ‘Cell gromh on,
A

Concentr t;on o] :0 Yistocetin]| Cell. ,growth on ngy m surf ack +
medi ugp s rface .oi ntrol) ' . + + +003. 0 (gontrol)
+ +0.008y.. o004y v f -+t A 004y 0f 008y -
+ 0. 01 ]ysie " 005y DR B 005y T -
0. 02 S Se 0y .0.02 y 01y . : -
10 U 03 , . 0.03y
.04 15

O+ + + +

As evnden%jr gkthe teB)le vancomycm and ristocetin MIC for Iﬁc:mé s¥ M&O’l were about 0.02y 0. 1

15, ang\g%"'re ent . romthe t abl e, vanconycin and ri stocetin MC for
- Baci I | usgghp |e§SM 2002 were about 0.02y and 0. 03y, respectlvel y. Exanple 5
. 20 Baci I‘I‘m KSM'2002 ( FERM. P— 9450) was i nocul ated into the Ii qui d '
medi uff F apghis k. wonekoad (FERMIH-0450)wad Srobiuditsdsinto MBGquia sheaiokd ¢chnt! @ultulee at 60 tQUr €
br ot h t oot Teenc0e NN vastdddedtoatie Sfflurb drofOPB the conaenithtiorhel 30t 109 weand [theftiroth was 30 -
60 m nutleis foaBo [ 60 minuted lae20,° CaThelhs 4 1% deatel cultire liguwid wasgjoncdlated intol the tiayldarnesiym nt o
the | i quand theeditwing wascbontineedcat B ¥ dvergigtas cont i nued at 4err] overni ght. The
cul tuge | i db8 ebitvra dauidyvesorpraed onrmadlivmEoptaiNnNal flase tham .03 » skvapgeapcip ot Pshf
vancorrycfhﬂ‘ 593 p et ristasatin and pritureg 3050 for 3 days; Gelenigs groPnie sufrcePt e mysium £ of
3 days. W&5¢ Gplleeiad: gihe\ahovsrrultwing LpCedEeewast repasied R IMeRHio IR T yincrBicligesisifk
above CLﬁ“la't’Jﬁan“ F%G

Rtinuesisiant pyaing- peat e S )
- et v Eu'a %8 Pl daid RSy rod 21 30
Yﬁggg;gtcfpgfg % t 2 tter:es sdegn(w\ ﬁ chhFBro;%gs%é%uqﬂe?i?é ﬁg wvjfe

< -

h

sﬁ’
and cul t d 2 tis o iy BL&lIﬁJQQp \‘@ﬁl @5 %ﬁcm ned
on eac h g’ B sp -2 0 S strains \perg sﬂe%l Miﬁ' pe?m@tﬁaté R4Ebarch Insttuthd b&lcﬁ of\ere
obtain Indus eaﬁ@Tedﬁnd(d%?QQﬁm ﬁ'9§@5dn§i=l'3ﬂ¢1 PbAs eBpediiyNg t he’ hi ghest

titer (No O 6 -and a ristocetin-resistant strain having the highest titer

( No. 2‘014) were narred BaC| I | us .'Wed“r;n?lvr 2602v—amy.

.| Bacto tryptone | .1.5% -|. . .
‘| Bacto sottone 05% |~

L NaCl 0.5%
40
A (pH 7.0)
- L
45 oo s ' 7] Medium G _
e | Glucose | 0.2% | .

LI y Wool keratin 05%. .|
TaEem . ] Yeasstexract | 0.05% |

R -] KH POy 01% | =
%0 SO . | MgS0s.7H,0 | 0.02%.| -
T ] NaxCOs . 04% | .
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Baci |l l us sp.: KSM 2002r. The stral ns were deposited with Fernentation
Research Institute, Agency of Iindustrial Science and Technol ogy as FERM

P- 9939 and. FERM P- 9938, respect.i veP/0 33500081 um F: Bacto tryptone . 1.5%
Bacto sottone 0.5% NaCI ... . 0.5%40 (pH 7.0) 45

Medi um G. d ucose . 2% W)ol keratin_ . 0.5% Yeast extract 0. 05%
[err] C o 0.1% err] LT 0. 08 EPerr- 0. 4% (pH
9.0) 55 ¢EP 0 337 009 Bl TABIE-5 Mitant No Vancaomvcin Alkaline

Migant No. |, Muthlitsibocet VanoBinian i mikaiine Of easHute s st an CBistogatin | Aliedn® protease
Rest'stancel - Producti on| Rysbiuet | pbte280B e Resistanc@ | 0 Prodyction 2. P 3

A U/|2 1< 0. 05 fproductiorl} 45 A U/1 2016 D. 05

y 78 Aspdel 20137 1 005, . (228 P[22 1:86 A U 4452006 145 Aua

0.06 y .[gigA U /1. 2014 7 {278 Aua [20120- 05Y- - ’ 5&2 . /4.861hu.

g’a‘;'l' L\U; ﬂ@oo/eﬁgw 2002 o§§,y -5_143A7Li/| Botd | Baci | 1 us| sgos S 289y 0. P3 y
. -1 af-et—Stat WIIL - - Pl CTl Sl 1 [

Cont r ol ) - 11Bscils pr KEM2802 2 998 5 T A Mg?é‘ﬁ&'@%% aé? By |<S|\)§'%‘M

23845) was|®Hret@ndrP e | nedi um E._eachl® ey Ming vahcomycin or

ristoceti:n at.a prescribed concentration, to determ ne m ni mum i nhi bi tory
concentration (M C) of vanconyci n-or' ristocetin in the same manner as in
Ref er erve e Retepngdl BxaBple ¥he resul ts are shown in Table 20 6. TABLE 6

Concentration of variconycin Cel | growth on Concentration of ristocetin
Oel\l_/ grow h Wd@M (ATGC 23845) was spread on the medlun]@cﬁaghq\gqﬂuf cpniainiyg
(Control) vancomycin or ristocetinat.a pgescribed concentration, tq)de(t% n)um inhibitory concentragon_'_(M C)
0. 09y of vancomycm or ristocetin in the same manner as in Refergpce Exasrppb 31Tl§e results are shown in Table
++ 2 8 0098y. S e %30 0.2 y
+ y Ce 0.3y
1.0y 1.3 y 0.5y S TABLEE 1.5y 1.0 y 35
Exanpl e 6 BRacillus amyloliousfaci-ens—KsSM %2 (AFCC—23845) ”qs reet-at-ed
into thzg | @gnc@ntrﬁ;@h qjmnp‘or@mm (;uiqqg g@yjth on Concenitration of ristocetin Cell growth on
: . medlum surface N medium surface
B 0 (Control) " R - 0 (Control) +++
o 009y s S 07y + 4
I AT YTV P 0By B
° pr,  02v N T 09y *
B RO & g 1.0 -
T - 044 N I P 13y -
05y . if T 1 sy | -
g o | B . : _ e .
Examples

Bacnllus amiyloliguefaciens KSM-22: (ATCC 23845) was moculated into the liquid medium F and cultured
at 30 C for 16 hours. NTG was added to the culture broth to'a concentratlon of 30 to 100 y and the broth
was-Toft for 30 -60 minutes: at'20~C. Then, a 1% treated" culture liquid was inoculated into the liquid-
medium and the culturing was continued at 30 * C overnight.

The culture liquid was spread on medium E containing not less than 0.3 y of vancomycin or 0.9 v of
rlstocetm and cultured at 30 C for 3 days. Colonies grown on the surface of the medium were collected.

_"The above culturing procedure was repeated 5 times to obtain 5 vancomycin-resistant strains and 4
rlstqqetm-resustant strains.

.« Each of these strains was moculated mto 5 ml of Ilqwd medlum F and cultured at 30°C for 2 days. The

' a?nyiase ‘titer was- determined on each broth As a result, high fiter strains as shown in- Table 7 were
obtained. Among thess, a vancomycm-rGSIstant strain having the highest titer (No. 4591) and a ristocetin-
resnstant strain’ having the highest titer (No. 4551) were named' Bacillus amyloliquefaciens KSM-22, and
Bac;lius amyloliquefaciens KSM-22,. The ‘strains were deposited with Fermentation Research Institute,

~ Agency of Industrial Science and Technology as FERM P-9937 and FERM P-89386, respectively.
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