.+, -. e3et UNNO<RXRVT6 UTt Uc SPECI FI CATI ON APPARATUS FOR CULTURI NG ORGANI SM
AND METHOD OF CULTURI NG ORGANI SM 5 BACKGROUND OF THE | NVENTI ON [000I] The

present invention relates to an apparatus and a nmethod for cul turi
-ergani smtissue or an organismcell. Mre particularly, the Mﬂmmgw EWMI
I nvention relates to an apparatus and a nethod for culturin m

tissue or 1 o an organismcell, without directly contacting a pué&ied
cul ture nedium and an organismtissue or an organismcell, by supplying a

culture nediumto an organismtis nismcell via a m croporous
body. DESCRI PTI ON OF THE PRI OR AR?EL%QFES&?@&e to rapid progression in
the bio-technological field in recent years, organismtissue culture

t echni ques have becone significantly inportant, froma viewoint at a |evel

Tet abol 1 sm of & particular FUtARATERFER EVTRIROPE 4l V'ever “Slch as
br oducti on 20 of oRseaRIEV apES METHER O i BORING cRGANISHL, oa-
preservation of a genetic source and the |ike. SUMVARY OF THE | NVENTI ON

[0003]5 However, of such tissue culture techniques, in the tissue culture

using 25 a solid nedium such _as a medi u it was necessary that the
cul turi ng BAGKGROUND OF THE INVENTION =~ Y

[0001] The present invention relates to an apparatus and a method for
culturing an organism tissue or an organism cell. More particularly, the present
invention relates to an apparatus and a method for culturing an organism tissue or
10 an organism cell, without directly contacting a pooled culture medium and an
organism tissue or an organism cell, by supplying a culture medium to an

organism tissue or an organism cell via a microporous body.

DESCRIPTION OF THE PRIOR ART
15 [0002] Due to rapid progression in the bio-technological field in recent years,
organism tissue culture techniques have become significantly important, from a
viewpoint at a level of a basic research investigating expression of a particular
gene and metabolism of a particular factor, and at an industrial level such as
propagation of a rare plant, enlargement of a genetic mutation, mass production
20 of a useful substance, shortening of a culture period, preservation of a genetic

source and the like.

SUMMARY OF THE INVENTION
[0003] However, of such tissue culture techniques, in the tissue culture using

25 a solid medium such as an agar medium, it was necessary that the culturing tissue
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.+s subcultured to a fresh mediumwithin a relatively short period, because
wat er and nutrients in the culture nediumare rapidly consuned by the
culturing tissue while waste products are excreted fromthe culturing
-tissue into the culture medium In addition, the culture mediumis

contam nated in some cases upon 5 such the subcul ture operation. In such
the case, there was a problemthat the culturing tissue can not be easily
isolated fromthe tissue culture systemagain in a conventional tissue

culture sy ' ich cul f.ur i XS L yr yum.are
directly c%%ﬁg%#gaﬂgL r?EgggﬂﬂgiﬂpkQ@ﬁéﬁﬁﬁ%ggﬁ%gégﬂﬁq&%b%ﬂtﬁggﬁghﬁgpagf
vi abl e cel | sysuck . b eria i.n a IS, .cou d yuri.ng 10 the
nunber of . 207 OFERS if e ahite sfedi ot AR s B SEHPL BY 4R oBEHE HEhelc: oo
in the case bacteria, such as lactic acigd bacteria and the |Jike hecause
such bact ottt SRSt RHEHRRE Auf rified R ofhen Sming sBSSs, ant, pis GnlREThe
medi um can _not be solidified,to prepare.an .agar pl.ate .nedi umunder such the
Condi 1 on BRI 38 addiar dhe Gyl Bedngh o8 fontnlafed Brome Chus iR ons
have heen foynd which_|live under a_severe. enviropnent such hi gh
pr bt . Ul fiee SURFAIIE OPETAION. | N cSuoh the gsal 1ATS BaSHh BiPBlEHHORLENS: o
| ow tenperature, high salt concentratjon, _anaerobic, aerobic conditions,
radi ati on, caﬁ%%alﬁgwe a0 Teibe sanlycie aed, fromy thedpssne calturg sysbgmiagam n
al kaliphilic, thernophjlic, psychrophilic, highly halophilic, 20
Sol vent - r e3iConuFRoNa] disss GWPwESysieanin Mhielb Hieacul g assue @@9,tﬁaﬁé}lme has
been known that they produce a useful__supstance ,such,as an enzyne and the
li ke whi chmegims aes disestly gsentagtedn (Hethermprs, iR eVibleo e llo GORRRE el
conditions. Therefore, it _is expected that such the useful substance is
i sol at ed bjumber of ivaaple vels surk as fdactenasin 8 sample is pounted by measuring o
variety of uses, and there is a need for 25 a culturing apparatus and
met hdd whi the remberofsenloniss pn ancagar plate medinmng Butcthis carsney be eendnstedsns.
[ 0005] The present inventors studied intensively in view of the
af or ement i thdle gasbioérhactarih sach as rlaeti¢ @cid baetariaand theelike discanse such be
sol ved by supplying a culture mediumto a culturing tissue via a particular
m cr opor oubageriachavean extreraelyl acidici grovahpEtrange ands thergforss she medium i on.
[0006] That is, in the first aspect, the present invention provides ( 1) an
or gani sm caan nof bg sepidified tes prepiare An agap plate Inedivm voder sushi they coadition
m cr oporous body having the water-absorbing ability, a part of which is
i mrer sed i du¢ benstuir¢ of enmga. um and a contai ner containing at |east a part
of the culture medium 10 and the m croporous body, wherein the culture
medi um i s {0G0Hf er rindaddiiend nyicrocaxgamsmsnhaat been foned whichhhve nireler ar  of
the m croporous body having the capillary attraction, to supply the culture
medi um t 0 aevere garviromnians suehcas highopreasursmlew| prepsuaeestramg acelic,f stoangdf t he
m croporous body, whereby, the organismtissue or the organismcell is
cul tured. akaliophigh tempeldiurepbowitentpeeatars; drigh asajtecancentratipn,esmaerobic,
i nvention provides (2) the organismculturing apparatus according to (1),
wher ei n t haerobic ogoarditiens) orhdidtion, aas harganad saivempr arghtthey likad(barephiligpe or
pillar type.

acidophilic, alkaliphilic, thermophilic, psychrophilic, highly halophilic,

20 solvent-resistant, radiation-resistant bacteria and the like), and it has been known
that they produce a useful substance such as an enzyme and the like which can
effectively act even under such the severe environmental conditions. Therefore,
it is expected that such the useful substance is isolated by culturing these
microorganisms to industrially utilize in a variety of uses, and there is a need for

25 a culturing apparatus and method which can be suitably used for culturing such



[0008] In addition, in the third aspect, the present invention provides (3)
t he organi smcul turing apparatus according to ( 1) or (2), wherein the

m croporous 20 body conprises a cylindrical or pillar type part, and a pan

ype part continuing upwardly fromthe cylindrical or pillar type part and

having a greater outer dianmeter than th of the cylindrical or pillar type
part, in which a center of the pan type part is recessed, wherein a part of
the pan type part is projected in its dianetric direction and has a greater
outer diameter than that of an opening of a 25 container, and the

m cr opor ouSISERPBFEASHpport ed by the contai ner by contact 4 between a

bottom of the projected part and, a peri pher f.an opening of the
cont ai ner. [P@@Wo] | n dd&i tresent | FVEREOTs o §Ht e‘gsHEE“ES, 6)‘?Pllﬁe ‘ﬁré@%’ﬁt of n ¥t i on

provi des (4) the organi smculturing apparatus. according.to any .one. of, (1)
to (3), whaferementionsd preblemsrands ab@dyﬂﬁsaflaunﬁ]& tb? 8&%8?1“6@% beotolved al
inorganic solid material. [0010] In addjtion, in the fifth aspect, the
present i nyrsupplyipg @ eulane msgdinmetons gRKRERE BSFUe ViR APAHSHIM MICTORAUBYYi ng
to any one of (1) to (1:1))]}’ wherei n the mcroporous body is an open-cell type
pl astiT foéﬁﬂdy,‘w%l@hlre]s ed Waenmpletioniof the\presentInveRiiibt . the present

i nvention provides (6) an 10 or?_ani smcul turi ng apparatus, which conprises
a culture 1[0A0GIMm aThatisypior thes Hisgdgspeati thg preseniainyentips pOVIigsab) My, an
i nterveni ng body connected to the m croporous body which can supply the

cul t ur e nedirganism-¢ilbiririgappacatos,swhishycamprisestaeuiuse medivng agaicropATOUHe

i ntervening body and the culture nmedium and a container containing at

| east a partiodyf having cthiet waterabsombing abilithie anpart gfowbich 1% imoeysedwiertbe n t he
cul ture nedium supplied via the intervening body is transferred upwardly

vi a comunicubture medoums and atdoatdinerecontainiig ahkeast & parofshe coliuze mediung t he
capillary attraction, to supply the culture mediumto an organismtissue or
an or gani srandefhk microporous bodyywhesein dhe toutturs oredpun dssranstyredinpwatdly t he
organismtissue or the organismcell is cultured. 20 [0012] In addition, in
the sevent higsq@stmnicatingrsaestini theeimtérior pf dhveé dmisrqporouhdody having the
organi smcul turing apparatus according to any one of (1) to (6), wherein
the capillary attraction, to supply the culture medium to an organism tissue or an

organism cell placed on a surface of the microporous body, whereby, the
organism tissue or the organism cell is cultured.

15 [0007] In addition, in the second aspect, the present invention provides (2)
the organism-culturing apparatus according to (1), wherein the microporous body
has a shape of an upright cylindrical type or pillar type.

[0008] In addition, in the third aspect, the present invention provides (3) the
organism-culturing apparatus according to (1) or (2), wherein the microporous

20 body comprises a cylindrical or pillar type part, and a pan type part continuing
upwardly from the cylindrical or pillar type part and having a greater outer
diameter than that of the cylindrical or pillar type part, in which a center of the
pan type part is recessed, wherein a part of the pan type part is projected in its
diametric direction and has a greater outer diameter than that of an opening of a

25 container, and the microporous body is supported by the container by contact



organismtissue or the organismcell is a tissue or a cell of plants, fungi
or“bacteria. [0013] In addition, in the eighth aspect, the present

i nvention provides (8) a 25 nmethod of culturing an organi sm which
.conprises transferring a culture nmedium 5 upwardly via conmuni cati ng
pores in the interior of a nicroporous Hody having the water-absorbing
ability, a part of which is imersed in the culture nedium to supply the
culture nediumto an organismtissue or an organismcell placed on a
surface of .the m croporous, hody, .whereby, the organismtissue or t

or gani sm 5 bebween & WQ‘Hr%fda‘e[ g@l%]te‘ﬁ W%ﬁﬂpgi%ﬂ?g&ﬂyh ﬂﬁlrﬂﬂ?%gﬁgl}et he
present invention provides (9) the nethod of culturing an organism

accordi ng tCONEIBETM 8, wherein the organismtissue or the organismcell is a

tissue or a cell of plants, fungi_  or, bacterja. [0015] Unl ess otheramise
i ndi cat ed H8P9h, ahlp%ﬁifbﬁﬁn,slm tb%é?“!\h}éﬂ&%ébﬁﬁé%ﬁ? epfiQn peod Esn(‘tﬁnéﬁ%f

animals, plants, fungi, bacteria and the like are cgllectiyely referred to
as an or gardrganisinselBiringn apparatusosccosding e anywnme eki(l) 9 dPhr whersin éﬁe
enzyne treatnent of the tissue is referred to as an organismcell. In
addi ti®n, aniceeparoushpdyicafired peodactaf a apy-ragtahingrganic selidmaterial such as
nutrients, buffers, viscosity-adjusting agents, antibiotics, .
osnor equl at[001@l, ehegddition] B thet fifthiaspecte theapresensiprentton, peoyidests) 4be ) |
regul ators (such as plant hornone), am no acids, vitamns and the |like are
referred t orgaismeeilturing apparams f@otdingAscanyiong 06 (1 héo f(3).swhersinithe h
aspects of the present invention, consunption of the culture nmediumcan be
reduced beanicseparohy bady éxas spery-celitypet plastic faancul t ure nedi umis supplied
to the organismtissue by the capillary 20 action of the m croporous body,
as conpar eq0ilh t hin addivien; imthe sixth aspectghe psesent inventionprovides (Ghan sm
tissue is cultured by directly contacting it with the culture nmedi um
[0017)0 1 n astghis@Rcultrind gpparatas atvhichacoprsdsariculame mi¢édigng, @ mieroporesent
i nvention, a necessity of operations such as stirring and shaking is
| onered 25 thriaksdng the ovgenabsorbingsalsility an intervedingibedyleonhectpd dbetlie

6

cul ture nedi um and on
microporous body which can supply the culture medium to the microporous body
by contact between a part of the intervening body and the culture medium, and a
container containing at least a part of the culture medium and the microporous

15 body, wherein the culture medium supplied via the intervening body is
transferred upwardly via communicating pores in the interior of the microporous
body having the capillary attraction, to supply the culture medium to an organism
tissue or an organism cell placed on a surface of the microporous body, whereby,
the organism tissue or the organism cell is cultured.

20 [0012] In addition, in the seventh aspect, the present invention provides (7)
the organism-culturing apparatus according to any one of (1) to (6), wherein the
organism tissue or the organism cell is a tissue or a cell of plants, fungi or
bacteria.

[0013] In addition, in the eighth aspect, the present invention provides (8) a

25 method of culturing an organism, which comprises transferring a culture medium



the m croporous body such that a gas required for culturing the tissue such
as® oxygen is adequately supplied. [0018] In addition, in the apparatus and
t he nethod according to the present invention, the nunber of required
,Subcultures to be conducted can be reduced 5 because the waste products
which are excreted from and accunul at ed near the organismtissue are al so
diffused into the culture nediumvia the m croporous body and dil uted
therein. Therefore, in the apparatus and the nethod of the present

invention, together, wth the aforenentioned effects, .contam nati jch
may be caud®WaSYVa FOEUMBRICAHRE HOELS; tgﬁ IRLGHOR OT 3 IARPY, “Sz’ﬁéygf[ﬁvﬁ@. ng

in 10 one culture diumfor.a lon eri.qd. wi t hout ,subcul t.ure bego

possi bl e. [tb@m@ferrqﬁadang@ thaé\/B?f?\ﬂ/E@ﬂ“@b}ﬁ‘&m‘?ﬁF@&Blﬁc'{lﬁge&ﬁ(ﬁwg?%di um
with m croorganit%rﬁrs nd the like is caused, the organi Smtiélﬁuf ia not
cont am nat 8PPy thgcultuge mediya t9jaRLTEANEM UISHE QF ATLQRBaRISHY &< pigegd on a
contam nated, is extended because_ the cuLture nmedi um i.s su h}ied t 0. t he

or gani sm t isssfaee i dhe paicroparewibady avhergbyotheorgaRIsm HESUS,YT the Qregpish s m
tissue can be transferred to the fresh nmedium before it is contam nated,
to prevent celris gnitweedi on of the organismtissue itself. [0020] In addition,
the plate agar culture which is not affected by the pH, . tenperature,. high
pressure, |[0014) esslr additingy sdtherminthoaspesfe theprasert 1RNERELH PHYL st{9§\ﬂu5| et,
radi ation or the |ike becomes possible, and culture can be cgonducted by
merel y pl achethodhef culturing apuergsaisyn wacerding o waim 8; avhareinethe; prgsnismy
culture container and then pouring the culture nmediumtherein wthout
conduct i ng tjssoe or theearganismmeslt isragtissues|a ealk of plantsgiingt ar basteHa vel y, the
organi smtissue can be easily cultured by aseptically transferring the

ni cr opor oug02%55pody Unigsseghervdse indidatedberein, tanrargamigmbadyoand &) ergenkdch
such as by 7 5 10 15 20 25 aseptically packaging it with a retort pouch
or theol i keijssnpescheas of ianimhals, plasts; Hmgihbaoteriplandi the like jare sollpetivalyt ur e
container. [0021] In particular, according to the second aspect of the
present i nvefértehto ashen organismtissweuf ncadditiony arhindividuali eaht preparedeby an
apparatus can be reduced by utilizing the cylindrical or pillar type

M cr opor ouser2gee wbitaiene aff thee tiesimi is yrefevredeio. as| #0aM%nism addi t Tmaddigionoadi ng
to the third aspect of the present invention, culture for a |long period or
cul ture a |pedRin avhicht coftainzeaovarioty sof medium hegredientsosuchblas bytrienits,i zi ng
a pan type mcroporous body having a larger dianmeter than that of the

cyl i ndri cal bygferB] | Visosityraljustirgopagentss antibioticd 0 28srhoteguladiaties, ornz@oesr di ng
to the fourth aspect of the present invention, the organismculture

appar asus haatihRd hberiake eddchngs feastaditrict)y mgdlatorsa@uthtas pluit ddrimghe),

wei ght, can be provided by utilizing the fired product of a non-netal

i nor gani ¢ sghird 4BEViRkniAs ahd ehalike peaefirseddys a culture medium.

[0016] According to the first to ninth aspects of the present invention,

consumption of the culture medium can be reduced because only a necessary

amount of the culture medium is supplied to the organism tissue by the capillary
20 action of the microporous body, as compared with the conventional culturing

system in which the organism tissue is cultured by directly contacting it with the

culture medium.

[0017] In addition, in the apparatus and method according to the present

invention, a necessity of operations such as stirring and shaking is lowered

25 because the organism tissue is cultured outside the pooled culture medium and on



[0024] In addition, according to the fifth aspect of the present invention,
thé organi smcul ture apparatus of the present invention can be applied to a
variety of uses by utilizing the open-cell type plastic foamas the

m groporous body, because it has the excellent noldability, it can be
formed to a variety of shapes and it carf be prepared into a |ight

m cr oporous body. [0025] In addition, the organismculture apparatus of the
present invention can be suitably applied to culture under an environnent
such as in space station where culturing area and.a weight of th

appar at us éﬁ%@i%&r QROTPRSY bpaﬁtsélﬂl,[' tbac%&@,‘é TF%@??‘ff%c‘g‘Fwﬁ%ﬁs%wn%&hﬁ al
inorganic solid material ,or open-cell type plastic foam as descri bed above
can be for BX¥geR ingdeguatelysupriie -[0026] In addition, according to the sixth
aspect of the present inventjon, the 8 culture nmedi um ¢an be, continuously
suppl i ed t d0OKEl ni chopddision, Bolhg W%tﬂ%a%‘hl%@ﬁh({qd%q%&é‘getﬂ %é’ﬁesteﬂg
culture nediumijs consuned, the surfac%t ereof is lo r%g ancll,eut ereby, it
becones podaventon, dhe yumbes gforequired fybg 8, to s somancted ca, e fedugedii um
is supplied to the m croporqus body. and the organismtissue.5 via th

i nter v’gni ndoelause theewasinaprodnets M’%&bpﬁ?cﬁ?@rﬁ%gfqlg aﬁéta%%@%tﬁé Eghtta%t ed
wth the culture medium In addition, froma_ viewdagint of desi gn of the
cul ture appagenisw tissugereealsoidiffusedainte ithe gulinemegumevia Jhe NICEPPAHS be
enhanced, because the flexibility of a relative |ocation of the m groporous
body to theadynand détutéds thaveisn c scheraforg, cimothe appaiamtal@nﬂwpawm&pgrtﬁ?, a
met abol i zing rate and a growing rate of a tissue or a cell of plants, fungi
and bact er ipresant invention] tugethertwith Husaforsmentionad effests, coptamingtion syhigh s

For this reason, it was inpossible to culture the tissue or the cell of

pl ants, funmay dedcawaed apoa subcaltuiingloperativinueart be prevesred,pand eultwing ife
because a lifetine of the conventional nedium such as an agar nediumis
short &0 15 e adtywenediwmtfor afeng périohwithont subawdture beeames pessibledue to
dryness of the nedium In addition, although culture can be continued for a
| ong peri od0029} he i quddition,levenewhem caatimination cofhtheesulture medamakvity,
there is arisk that it may give a stress due to a drastic change in the
envi r onmentmiveasrgahsneuhnd thenlike iis sawsedy theeotganisth tissueaisi mott dontaminatask
caused upon exchanging the culture nmedium According 20 to the seventh
aspect of tdreaplesgnthel tiwent iumbil thbeorgamiam sissue &6 gentaminated, inextended
cultured for an extrenely long period w thout subculturing or repotting
because t hebgpahite!r themediturs iedivac eissisupplieds upplthe dotganisie tissmeoyta dhe body
of the culture apparatus. Therefore, a culture apparatus can be provi ded by
whi chig gr eggmuaitating ored and cthetebsy bisd arpanisnatishie ot be hesfeored to the
conveniently in a 25 single culture operation, upon extraction of a useful
subst ance ffe¢h anédiaaiiebefor@ it 8 cehiantihatedartos prévenyicomtainbmmtioar of,, thand by
whi ch the conditioning operation can be conducted by nerely exchangi ng the
cul ture nedy i gssuedtielff erenti ation, particularly in the case of culture
a plant. [00Z8] In addition, according to the eighth aspect of the present
i nvention, WOZ@%W gilﬂia‘iliﬂiﬁdﬂ,tﬁlé?lmp@g@tdiﬂtuha\w}ﬂghtihmoafmefetmhbjI(lheq)H,
advant ages ctan be provi ded. [0029] Furthernore, particularly, a

net abol i zi n&n{fcfrﬁu?é}dh%hgf)ﬁ%ﬂﬁ, Newveprissire! iifigredients af ahkl culturpl medimm,f ungi
and bacteria are | ower as conpared wth those of a tissue or a cell of

an "H'zg- Foﬁltfa'%%ief eadiafionidr the3ikeMRRBRIcR! fosbibleE Wnduatnirbead bet ¢aimiuetedr t he
cell of plants, tungl and bacteria in a single mediumfor a |ong

by merely placing the microporous body which has been sterilized into the
culture container and then pouring the culture medium therein without
conducting procedures for melting or solidifying agar. Alternatively, the

organism tissue can be easily cultured by aseptically transferring the microporous

25 body impregnated with the culture medium to a clean bench such as by



period of tinme because a lifetinme of the conventional nedium such as an
agar nediumis shorter as conpared with that of the culturing tissue or
cell due to dryness of the nmedium In addition, although culturing can be
continued for a long period of tinme in the liquid culture, in addition to
necessity of shaking, there 15 is a risk that it may give a stress due to a
drastic change in the environnent near the culturing cell and contam nation
may be caused upon exchanging the culture nedium According to the ninth

aspect of the present .inventio th rgani sm hLi ssye or é b

cul tured f@,segﬁc t PRAKABING B rlBé‘r f%ﬁgvﬁq‘*‘f utt @Wb@%ﬁ’t%ﬁnﬁ E)trﬁl?glﬁo@?%g
because the cu) ture nediumijs. successively supplied to 20 the m croporous
body of thgle@ﬁ @Gfipmgtlg@ﬂl?ﬁé&@f%?@ﬁaé‘e&ul ture nethod can be provided

by which a greater amount of a useful substance can be.obt ai ned nore
conveni ent I[POZh a simpagicy 1%&905‘3“156& ?iSB?ﬂn%LﬂfQﬁcr&fﬂ’ﬁcRrF%W?d?Ve&m@%f ul
f

substance froma tissue gr a.cel| o l.ants,. fungi and bacteria, and by
whi ch the dbedost &o% ﬁgﬂl@%@tms & 018 S%ﬂb‘&gﬁeﬁ’wﬁércépyg%iﬁ‘i‘%%ai% the
culture 25 nedium after, redifferentiate, particulayly in.the case of.

cul turb ng aitiizang the cybindrical o5 m@zmmomWWM%%%
[0030] Fig. 1 is a perspective view froman upper visual point show ng one
enbodi ment fofmede cul turing apparatus of the present invention. [0031] Fig.
2 is a perspective view froman upper visual point s?ow 24% anot.her .

enbodi ment [6022he cln additinn, Aseerding do he tthudpaspsetof ithe Presenh MyFHOR £ .
3 is a perspective view from an upper visual point show ng another,

enbodi nent afturéiefor i domg merwdpar sulfsrefa lasgemegwant afnthenPrEaRIsSm J&5Y¢ Fi g.
4 is a perspective view froman upper ,visual point show ng another

embodi ment tEcomtee posdibler byiguthziagaa pano typenh @IGFAPHEARS iW&nﬁ@‘Gﬂg ?59(%@[
5 is a cross-sectionef view froma side visual point show ng another
embodilorent dihmeeter than that of theagylindaicak ovpillan syps wierapoiows &edyon. [0035] Fig.
6 is a cross-sectioned view froma side visual point show ng anot her

~ enbodi ment [@028he c il taddition, awparding to ¢he fourtlpaspenitofi hecpresan INyoUsYY, Fi g.
7 is a photograph as a substitute for a drawi ng show ng a tobacco _ .

(Ni coti ana thebarganisnsesiturehapparitas having glee eikoellend farmability anduduiagility
apparatus 1 of the present invention which contains a culture nmedi um

cont ai ni ng andh dight haightnean beqedyided by wilizing thé firedy prgstuct of & nammetalut e
for a drawi ng show ng a tobacco (N cotiana tabacum callus at the day 10
after seedim@rgdnic bolidmavaial agrthevmiviopbreuschddyur i ng apparatus 1 of the
present invention which contains a culture nmedium containing a plant

hor mons. [0024] In addition, according to the fifth aspect of the present invention, the

Fi g.

organism-culture apparatus of the present invention can be applied to a variety of
uses by utilizing the open-cell type plastic foam as the microporous body,
because it has the excellent moldability, it can be formed to a variety of shapes
and it can be prepared into a light microporous body.

20 [0025] In addition, the organism-culture apparatus of the present invention
can be suitably applied to culture under an environment such as in a space station
where a culturing area and a weight of the apparatus should be restricted, because
the fired product of a non-metal inorganic solid material or open-cell type plastic
foam as described above can be formed or molded smaller.

25 [0026] In addition, according to the sixth aspect of the present invention, the



[0038] Fig. 9 is a photograph as asubstitute for a drawi ng show ng a
tobacco callus at the day 26 after seeding which has been grown with a
culturing apparatus 1 of the present invention which contains a culture
medi um cont ai ni ng 11 5 10 15 20 25 a plant hornmone. (0039] Fig. 10 is a
phot ograph as a substitute for a draw ng® showing a tobacco callus at the
day 28 after seeding which has been grown with a culturing apparatus 1 of
the present invention which contains a culture medium containing a plant

hormone. [0040] Fig,. 11 is, a photograph as,. ubstitute for r aw
showi ng a tbHEe i, can, pe tcﬁBt‘H'é‘ﬁisig SHP?‘&‘?& g‘éﬁ?ﬁ HBCWPE‘FP%@%&’%?%M@ Qg? own
with a culturing apparatus 1 of the presenf. invention &/n ch cent ai ns
cul ture medIEMAIEHHEVAISYEN AVRLthe eifurs sacdipmols qonspme ’1J§1€i @’rgacﬁ%f:@ﬁfaph
as a substitute for a drawi ng show ng a tqbacco, see i ch has ,bgen -
ger mi nat ed isdoweredand; theraly, dbsﬁ"r%‘iﬁqussgﬁe ﬁ%&%%@ﬁ%ﬁgméngm“éﬁ
contains a culture nmedium. containjng.a plant hor e. [,0042] Fi.g. 13 is a
phgt ogr aph tg? cultyrpomedium ds swﬁw%mﬁdgl%mmg %ﬂéHYé’&h tgﬁ SANISTY tFue
t obacco seedling imediately after it is placing it on the .culturin
appar a us Zﬂ@ftlh@hé!thW@m bogdye AY§IH W éﬁe CHHTIPAOUA Eﬂ‘%ﬁ P en‘?ﬁad?fﬁgﬁly
containing a plant hormone. [0043] Fig. 14 is a_photograph as, a,suybstitute
for a drawicogtastedwidy the coliuprmediimys Imaddiiengfom vigvRaint ot design of he
cul turing apparatus 2 of the present invention which contains, a cul tgre
medi um contthe ndultyre: apparatus; oz Wegeee pHoreeriom i designing, thsh 60BigNES Hoas by
substitute for a draw ng show n'g.gi tobacco callus at the day 33 after
pl aced on tdwhanced, becayseathsaflexibility offa relatiye tncationafuthatmistopgsPeh bedyit ai ns
a culture nediumcontaining a plant hormone. [0045] Fig. 16 is a photograph
as a substltbtﬂlecbntau_mrds emhargedhowi ng a_tobacco callus at the day 56 after
placed on the culturing apparatus 2 of the present invention which contains
a cul tare ri@OR@n coin additron, papiadarlyce metabolizingrae pod 1w growing |i0abR Fig.
17 is a phot_ ograph as a substitute for a drawing showi ng a strawberry
(Fragari a cfissuo@naiczll efiplants, fimgi had bagtedia ané lew rplative do dhhoseraf actissuaos
apparatus 1 of the present invention which contains a culture medium
cont ai ni ng @cell aftanialspn@or this reason, it was impossible to culture the tissue or the
cell of plants, fungi and bacteria in a single medium for a long period of time
because a lifetime of the conventional medium such as an agar medium is shorter
15 as compared with that of the culturing tissue or cell due to dryness of the medium.
In addition, although culture can be continued for a long period in the liquid
culture, in addition to necessity of shaking, there is a risk that it may give a stress
due to a drastic change in the environment near the culturing tissue or cell and
contamination may be caused upon exchanging the culture medium. According
20 to the seventh aspect of the present invention, the organism tissue or cell can be
cultured for an extremely long period without subculturing or repotting because
the culture medium is successively supplied to the microporous body of the
culture apparatus. Therefore, a culture apparatus can be provided by which a
greater amount of a useful substance can be obtained more conveniently in a

26 single culture operation, upon extraction of a useful substance from a tissue or a



]-0047] Fig. 18 is a photograph as a substitute for a drawi ng show ng a
fungus flora of filanentous fungus Qospora roseoflava 26 hours after seeded
on the culture apparatus 2 of the present invention. [0048] Fig. 19 is a
phot ograph as a substitute for a drawing show ng a fungus flora of
filamentous fungus Qospora roseoflava 4P hours after seeded on the culture
apparatus 2 of the present invention. [0049] Fig. 20 is a photograph as a
substitute for a drawi ng showing a fungus flora of filamentous fungus
Oospora roseofl ava 73 _hours  after, seeded on fhe cul f.ure. apparatus 2 of the
present i nkEht9igantsofmgt apd bacteria; @‘igﬁﬁglﬁjﬁgrtﬁ%ﬁorggﬁﬁn@é&qr%%c%ﬁea
drawi ng showi ng a fungus flora_ ,of filanmentous fungus spor a. foseof | ava 91
hours aft ercondagted g)ﬁ m&elxw&@@@g@ﬂpgreaﬁu apeqipm %@Eé a‘ffqﬁ?é‘?ﬁtl%.
[0051] Fig. 22 is a photograph as a substitute for a drawi ng showi ng a
fungus f| orparteularlgin theeasesdpultoraaplantna vel utipes) on the day 10 after
seeded on the culture apparatus 2 of the present invention. [0052] Fig. 23
i s a phot odPAR8] as In sddition; agcerding ta the eighHyasneshphEepTesay vantiong agf
enoki nmushroomon the day 11 after seeded on the culture apparatus 2 of the
present i nwarganism-cyloos3pppagtus2having theowaderementiaaed; adyantagest sanopea
drawi ng showi ng a fungus flora of enoki nushroomon the day 13 after seeded
on the cul tprowidgdpar atus 2 of the present invention. 13 5 to 15 20 25
[0054] Fig. 25 is a photograph as a substitute for a drawi ng show ng a
fungus fl or[@0239] enoFurthemhoreo paiculdrly, dayetbbolizingrratecarubd goowingeratepf ar e
apparatus 2 of the present invention. [0055] Fig. 26 is a photograph as a
subst i t ut e tissue ar drcalli ofplamteyfimgi and bactasia fatolewarfaseonkpared:wi onfahe
day 16 after seeded on the culture apparatus 2 of the present invention.
[0056] Fig.tiddei a gqellooDgnimpdls.as Far shigsteator, eit fwas ampossiblagostudtiragha
bacterial flora of bacteriumBacillus subtilis at 66 hours after inocul ated
on t heocul ttigsae agptheatelb of plantshéungiemmhbacterenni asingl©@hddiufi for adong a
phot ograph as a substitute for a drawi ng showi ng a bacterial flora of

bact eri um Begidd of tismdbetawseat lifdiné ofrthe afoneentionat uhediarth sucht he anudganr e
apparatus 2 of the present invention. [0058] Fig. 29 is a photograph as a
substi t ut e mediuvm d¢ ahbiter adh@ompared wwithy that fdfatha cuituGagytissuehameethdoedbadum
on the day 55 after seeded on the culture apparatus 2 of the present
invention. {9988 of the meQiuns. ahphddmhaahhas%mcamimg ca def contimudd foi ag
showi ng a fungus flora of Gonytrichum nmacrocl adum on the day 55 after

seeded on tl'b%g%h‘bdrcﬁf tRAe ¥ e RquidVulture, inraddftivn toevrtdignof akiid; here
DESCRI PTI ON OF "THE PREFERRED EMBODI MENTS [0060] Next, thé embodi nent of

?;?ZP'}? nmg cgigta; Ihgllj ?ggla{fa% @aycgivé hestPés8 ShuY td BwizRdtiOBharfpediasthel &BdroMnidnt
near the culturing cell and contamination may be caused upon exchanging the
culture medium. According to the ninth aspect of the present invention, the
organism tissue or cell can be cultured for an extremely long period without
subculturing or repotting because the culture medium is successively supplied to

20 the microporous body of the cultur apparatus. Therefore, a culture method can
be provided by which a greater amount of a useful substance can be obtained
more conveniently in a single culturing operation, upon extraction of a useful
substance from a tissue or a cell of plants, fungi and bacteria, and by which the

conditioning operation can be conducted by merely exchanging the culture

25 medium after redifferentiate, particularly in the case of culturing a plant.



J0061] Firstly, the first enbodi nent of an organi smcul ture apparatus of
the present invention is an organi smculture apparatus conprising a culture
medium 3 and a cylindrical or pillar type m croporous body 2 which stands
upright froma 14 bottom of said organismculture apparatus 1, which can
propagate, dedifferentiate , di fferentiaPe, regenerate, preserve, select,
isolate or cross an organismtissue or an organismcell 4 by placing it on
a surface of said mcroporous body. 5 [0062] A culture medium 3 used in the
organi smcul ture apparatus is not particularly limted, but any culture
medi a may be used as far as they can propagate, dedifferentiate,

differenti 9 l igsue or the organismcell.
Exanpl es t Fﬁ%@ﬁﬁé@i&ﬁ%@%fure medium for a plant tissue
such as an rashi ge- Skoo nmedi u BS medium.a W10 di u an NT
e um o KB meaF (B s D& ECH Yok Bt ipb yiskal hate SROWTE pf
medium WPM .a Kassanj§ nedium a Neelsep''s nedium a Glzy nedium a N tsh
and Nitsh rFé'éI?QJiﬁ“th Rga’sel‘ﬁ“?“‘@a‘iguﬂﬂp%“ﬁﬂ the; presens IBYANENN, variety of pl ant
hor nones, a[rri ni) acids, yvitamns, anti bi.otg&s, osnor eqgul.atqries uf f.ering
agent . natlPAI] nat E1g: oF 45 (& PEFPPSSUYE J4¢W clrom, any uppst visu nE?W@ssﬂ?Wl%e
added dependi ng upqQn a purpose; cul ture nedi for an.animal tissue such
as a 199 mAWOURE eanbﬁdhmﬁnm%i@@&mlpagmmm of the e SSAE SRVERHANS | ed i ni mum
Eagl e nmedi um (DVMEM .. RPM 1640, a Hamls F 12 nedium an 104 npedi,um an
MCDB 153 mafP82] anFiss el iperspestive M apcwmnes visealt Reing | SROWIBE whi ch
a variety of amno acjid 20 ingredients, vitamnps, enzynes (such as
trypsin), anothsrembodimgahel henuiusngappariey af thegprasfat ixventionyr al

materials (such as yeast extract and ser ur% may be added dependi ng upon a
purpose; a [8083Lire i 4irif f PEESPEOiyRI YieW chors a8 wpRerf visealcheit b@mang a
Hamada' s EBI OS-sucrose nedium an M nmedium an_ MYP nedium a PDA nedium an
Oht a heedi uranothevsahodimentipfithe qultusingapparsusatithe present FAVENHOR num medi um
for mating, a Kemish and Da Costa medi um 15 a Goodey and Lucet ohol e
medi um a (28pék neligin? iare veosstsevtionefi viewrdonum side visurle patnh howingt i c
medi um an MY nedium an oatnmeal nedium a nodified Gorodkowa nedium a
Chri st enserdnotharembrskiingnt ofitheanltwibingpppatituspf theqragent iDeotiondi um  a

Uschi nsky medium a thioglycolate nmedium5 for anaerobic fungi, a Kleyn
sodi um acet[8085hedi Hig. Gns yee axisssectponede vieyn tfhoani & sidedvisnal pouiteshoaving a
succinate-nitrate nmedium a Gorodkowa nedium a cornneal nmedium a nitrate
medi um a Fmothdrensmdiientof thet ailmeigiappaatus ofitherprsendéditventiand t he |i ke to
which a variety of am no acids, vitam ns, enzymes, antibiotics,

osnor £gul at[00B6, biid. &t ismgplanegtaph as &t smbatitutef@ra diawiggshowing asobacest
extract) may be added dependi ng upon a purpose; a culture nedia for a

bact er i um SNibotianaatabatwnd seed whseh hasibesn gerntihateddivitna cultining:apparatus
nodi fi ed CCFA nedium a B-CYE a nedium a WYO a nedium a DNase medium a
PS | at ex neHiofirthe prdEeBE imvaitionm whichGidhtaindi aionltare feEdiwedicontaimn@\ar plapdir , an
EMB nedium a BCM O157 nmedi um an NAC agar, an OF 15 nedi um base, a

dext r ose- pHagptoaeat e- pept one nmedi um a Rusell nmedium a Kligler nmedium a
TSI medium a SIMnmedium a Simons sodiumcitrate nmedium a nal onate

medi um a Yoea7pedi Wig. Sis@phctbgaphns e sbstitde fion a drawiagshowinma aglsacco

medi um a nmedium for testing |ysine decarbonization, an LIMnedium an O M
medi upd a (RGEofi@d tibacam) Sallneditubte duy 5S-adBrneedding) which has been grown

with a culturing apparatus 1 of the present invention which contains a culture
medium containing a plant hormone.

[0038] Fig. 9 is a photograph as asubstitute for a drawing showing a tobacco
callus at the day 26 after seeding which has been grown with a culturing

25 apparatus 1 of the present invention which contains a culture medium containing



20 a MacConkey medium a DHL medium a brilliant green nmedium an XLD

medi um a Rappaport broth, a Hajna tetrathionate broth base, a selenite
broth base, an SBG sulfur broth base, a tetrathionate broth, an EEM brot h,
a heart infusion nmedium a brain heart infusion nmedium an SCD nedium an
SCDLP nedi um a BTB | actose nmedium a Ddigal ski nedium an SCDLP broth, a

| act ose 25 broth JP nmedium a cowpat for nethanogenic bacteria, an Ms-1 (
1. 5% casam no 16 acid, 0.01%cysteine, 0.01%tryptophan, 0.05% sodi um
citrate, 0.2% sgﬁii um succi nate, 0.05% K2HP04, 0.05% KH2PO4, 30. 01% KNO,

2. 0% MyS04 2 NONRF506 FeSO4  7H20, 22-26% NaCl), an MsS-2 medi um (0. 5%
casam no aci . 0% yeast .extract, 0.5% peptone, 0..3% sqdiumcitrate, 0.5%
KCl, 2.0% 0&%9:%4 i?{@ofé 65 o DhetagERh a?k&é}lgé%%q\ﬁ% e 08 SHOWINGLA im (
1. 0% yeast extract, 0.5% Myd 2 H20, Q.5%.NHACL, . 25% NaCl) .for hjgh

hal ophi | | ctgb&@rqa&lusaﬁtﬁ&aw eﬁmdo@gd%lgﬁg%hs?n Broyn G}%Fr}ltﬁw&te,
2. 0% MgS04 7H20, 0.2% KCl, 5.0% NaQ03 10H20, 25% NaCl) for. an al kal.iphilic
and hi gh happgrates & ofdhe presgnt QWW%FPBF“}%E\?&SWWF ugh Qo hilic
bacteria, an 10 MH1 nedium (1. 0g of yeast extract, 1.0g of Tryptone, 30g
of NaCh, 3.%planthememe. 7H20, 2.8g of MyCl 6H20, 0.2g of FeS04 7H20,
0.33g of KO, 0.2g of NHAC1l, 50nmg of NaBr, 20nmg of H3B0O3 , 0.5g of, KH2P04,
7.5my of Sr[@P40bH20Fig. Ohy isfa mg%gzadu,a,s .subsituts e Andmwipgpghowingya of
KI, 0.75g of CaCl 2H20, 2 of NiCl 6H20, | ng of Resazurine, 10 pi  of
trace i ngr ddbasroscallmssdithe Aay 32 afeg seeding twhiek has baer geaven vath arculinkng
7H20, 0.5g of MiS04 7H20, Ig of NaCl, 0.18g of ZnS04 7H20, | Ong of CuS04
5H20, 20ny apparstig $@f)the preseot inventjoniwhigBeantaimng cofturgangdiom confagIngsny
of NNl 2 6H20, 0.3ng of Na2Seo03 5H20 per 1L of distilled water), 25g of
Suf fer, 25 planth@®o®20 per 1L of distilled water), an M4+ 2 nedium (0.01%
yeast extract, 0.01% 20 casam no acid, 0.1% carbon source, 0.02% NaCl,

0. 03%4 &KH2P(PO04 D] 139F{g\HE3 AS0xt photapzaph MySDsubstitnte for Godsavoag showiHg0a

gl ucose) and an M+ 3 nedium (5g of Bacto Peptone, | g of Bacto Yeast
Extract, O.tbhacfo Fe€Huthich has begn ermiaGited Svithy aofuly@lg appa@amsol ofldhs04, |
1.89 of Cad 2, 0.55g of KCI, 0.16g of NaHC03, 0.08g of KBr, 0.034g of

Srd 2, 0.02Rgseait ikimiidn Whith4pntdin®s caltdieumediun centajnifg @qdant hefrmiiae,

0. 0016g of NHANO3, 0.008g of Na2HP04, 10g 17 of casein or starch per 1L
of distill @042} er) Figr13 ea phptograph as ahadistinttefona dra@dgy shexing @ leaf

m cr oporous body 2 having the water-absorbing ability used in the

or gani sm- cudrid/i eorpPaabattoteclling hasdidtelynafeatit dnplasingoit opaht icaltusngy
limted, but any ‘m croporous bodies may be used as far as they have the 5
wat er 18bsorfipagatadil oft the Rrédeat t@pakion whichebatdingg caltGfbmediing wontaining
preferably 0.01-100 (wtlw), nore preferably 0.025-50 (wt/wt), nost
preferably Pplint hofrwbnert ) -fol d amount of water at 20C, and have

comuni cating pores having a pore dianeter of 0.02-900 ptn, preferably

0. 05-80 ~. njoogs] e preg.elabisya Ghbt a¥oat subsefuee ok ya Ar@dwihg\shewirg por e
rate (vol/vol) of 0.05-1, preferably 0.2-0.4 10 relative to the m croporous

body. Like fobasco Ryllasiat'hé Mayal Pafer Gilaced on thedadnpiigeappdratus2 tdfethe
m croporous body, even when a culture nmediumis contam nated with virus,

bacterium §iekanEni@itforf WhikhScorfdifiga cRltulé i@l cohtidsiag o/ slani ksrtaien not
reach an organismtissue being cultured or it takes a |onger tine for those

gggsnggf to4afch tHgr ¢5dideatghdtbgrabh! dschi fitbstibitecorof drbwind Ghowiigous
tobacco callus at the day 33 after placed on the culturing apparatus 2 of the
present invention which contains a culture medium containing a plant hormone.
[0045] Fig. 16 is a photograph as a substitute for a drawing showing a
tobacco callus at the day 56 after placed on the culturing apparatus 2 of the

25 present invention which contains a culture medium containing a plant hormone.



15 by transferring the organismtissue to another culture apparatus during
that time, the organismtissue itself can be prevented from bei ng
contam nated. [0064] In addition, preferably the m croporous body has not
-only the aforenentioned characteristics_but also resistance to high
tenperature and high pressure sterili zi |1\§ treatnment such as treatnment with
an autocl ave, and strong 20 al kaline, strong acidic, high tenperature, |ow
tenperature, organic solvent, radiation or gravity-applying conditions or
the like, l es @f the.m croporous hody inglude O i [ ni ng
by kneadi ngé(ﬂ@r m nglga 5 A Hﬁgﬁ?&?ﬁi’e?ﬁlyis}*ﬁm i E&g& #‘%“5@% Sﬁ’?ﬁ"ﬁgég S
such as No. 10.cla orcel.ain No,2 ¢lay (Shiro Cerapot) d r akam
clay (pr od&géWbFﬁ'yyl\ﬁFirganf QPL‘F@E{S& [agﬁ}eﬁ 035 ‘i:a%@ggt%pgq%ﬁé ng‘?‘lchcg/ﬂm%
conventi onal nethod, wel | as open-cel.l. type. pl ast.ic 13 foam materials
such as polaPPRLHYs gpégﬁ%mqse%wvsgﬁl%?*@\lﬂhﬁé&%ﬁrﬁ CWHIES IPCHERLCOYANNE, | 1y |
chloride resin foam polyethylene foam polypropyl ene foam phenol resin
foam and u APRYTgam | n particul ar, when non-netal inorganic solid raw
materials are made into porous, bodi es which easily absorb and rel ease
wat er ,5 5 i {0947]pr ef Bigabl% 1% rﬂaPh@me’%{ A% ansubstitgies for @ dyavgpg,ghovang a
containing, for exanple, petalite and_alum na at_Z 50-60 % by wei ght.
General | y, fungusrflora of &lamertens BimeusdAesnasa rossoflave, 3o hquss piter éFe‘ngQI}
16.96 % by wei ght of A1203, 4.03 % by wei ght of Li02, 0.26 % by wei ght of
K20 and 1. dhe whs\}reva@ipgmtus:? of tes, prespitainveifien -t i es. I n addition, non-netal
inorganic raw nmaterials may contain 10 powdery inorgani ¢ foam Further, the
m cropor oud0848ly usEig.i 1P tihe phgtograph sl a spbstitypnier asdwwingeshovangn
invention is conposed of a non-netal inorganic nmaterial, the strength of
whi ch i s ndunguhBoemof filamentous fungusrOospors ageoflavadd bouns afiestseededher or ned
even when it has absorbed water. [0065] As a nethod of form ng a non-netal
i nor ghhi ¢ ¢hé cultumvappatatus Alof thé prasentanyertidéror ni ng met hods whi ch are known
in the art such as slip casting form ng, extruding form ng, press formng
and potter'[604Pel Fig.n2hhds d phptograptulaara substitute forwpdiawingf shawingg scal e
production and reduction in the cost; extruding formng is preferable. In
addi ti on, dipgugflefd ef filamentoys femguseOpspdramosedilayiari?y howrsraftersecdsd dnds
and conditions known in the art. 20 Subsequent firing of a formed body is
not parti cuhachltute appaeatus? dfahe peesent invgniien.per f or med by the conventi onal
condi tions and net hods. For exanple, oxidative firing by which a desired
pore is eaq0DyOpbt aFied2tdp dHphstigrapleds # subsfituge tformae detwing $kovtidg@oaC t o
2000 C, preferably 1100 Cto 1500 C, nore preferably 1150 C to 1250 C, nost
pref ermbl y fhages Bord\be filamestons faiguseOdbpdrarrofésflavg 91 honrsnafterl seedet gani ¢
solid raw material is lower than 1000 C, a sulfur 19 conponent easily
remai ns anche eltikappaigius Rastdhe pheyent wentiomer at ure i s hi gher than 2000 C
t he desired water-absorbing property is not obtained.

[0051] Fig. 22 is a photograph as a substitute for a drawing showing a

fungus flora of enoki mushroom (Flammulina velutipes) on the day 10 after
seeded on the culture apparatus 2 of the present invention.

20 [0052] Fig. 23 is a photograph as a substitute for a drawing showing a
fungus flora of enoki mushroom on the day 11 after seeded on the culture
apparatus 2 of the present invention.

[0053] Fig. 24 is a photograph as a substitute for a drawing showing a
fungus flora of enoki mushroom on the day 13 after seeded on the culture

25 apparatus 2 of the present invention.



J.0066] On the other hand, as a nethod of nolding a m croporous body
conposed of an open-cell type plastic foam there are nelt foam ng nol di ng,
5 solid phase foam ng nol ding and casting foam ng nolding. [0067] Main
steps in nmelt foam ng nolding conprise nelting and kneading, nolding of an
unf oaned sheet, heat foaming or extrusidd foaming, cooling, cutting and
processing. In solid phase foam ng nolding, a polyner is foaned in the
solid phase or in the state near the solid phase. In addition, in casting
10 foamng molding, a liquid raw materi al (4Rgnoner or ol,i Qner% i s. cast and

foaned whi I[805&hct i Rig-i 2 tihet Ahptograplyaged UbsH@MeNIah 2 dEawing shawing a
plastic foam a foam ng agent is generall|y used. [0068 additio a

ni cr opor ousfuBgys fh)fﬁa@fg &ngkiaﬁélsgifo‘@}l ‘i’lhdLF c‘gqy ﬂﬂpég‘éﬁ S%Q‘ieaaf’nttbﬁe?qung hape
including cylindrical type or pillar type part and a pan type 15 part

conti nui ng appaeatas § of theprasentciiverfien.cal type or the pillar type and having
a larger outer dianeter than that of the cylindrical type or the pillar
type, in whii00A5h ceKigr26fistahdhotograph tasi & substite dor g deaveing,shawing a
which a steric projection or concovity is disposed on a recessed bottom of
the pab typfngas tflora of ¢nokit onisheoansen shecday d6safteasecdedean thepewltitag on
a culture purpose. 20 [0069] A culture nmedium3 is contacted with a part of
a m cr opor cappabatdy 2 f the ptesansinyenteh.upwar dl y vi a communi cating pores in
the interior of the mcroporous body due to capillary action, is retained
in the int€ei0066] t heFemf 27 dnda iphotagrpph eas & csubstititg for samdrawinge showimggani sm
cell 4, whereby, propagation, dedifferentiation, differentiation,

r egener at i dpacterial fboraadfi bacterswheBaditing subtdlinet 66 IRmraafiec nnsulased an the
organismtissue can be induced. Further, according to the 20 enbodi nent
of the presailture appaatus ofithetgresatanvendioncul t ure a organi smtissue or cell
which is seeded on the m croporous body w thout contacting with the culture
nedi unoSomef00sed or Mg D8 disam phovograph rasc andubstituté tfor tsh drpomige shawingine
mediumin the process of culture. This case is also included within the
scope of 5 piigerivlef@atofl tucestium Bacis’§btikiscatntOs heurs afteoinadulated omt theeast
a part of the aforenentioned culture nmedium 3 and m croporous body 2 is
enough as f@jlhas apparafeed ofNthedpresitihvehtion. t he container with an al um num
foil, the m croporous body 2, the culture nmedium 3 and the organismtissue
or the orgapposgycel IFig. ganisbg phvtégraph dsr amubsenaetforde didwilg thewing a
container. Preferably, the container is resistant to high tenperature and

hi gh pressufimght Gldrhl 6 GonyirfcHui® thacibeladam bheaht nduyt SSvdfter aeeded oal thee,
and various culturing conditions and culture nmedi um conditions such as

st ronggal kaliage apphiaifss @gfﬁlecpregéﬁhnpﬁmr, ature, low tenperature, high
salt concentration, high pressure, |ow pressure, organic solvent, radiation
or applyi ng[jd@gg]r avigiy SO ﬁ'ﬁbt@érabﬁeasl aksubskifiite Nfdr &4 | dRhwaiyd showigy Ay
which the culture status can be obServed fromthe outside, is nade of

material s Wsaﬂl&agﬂ"gﬁ ' ntggﬁcin@&oeqauhﬁﬁuﬁ thil dayr 65 Cafftiradeeded DuCtheas

gl ass, pla and vinyl poly and has shapes such as cylinder type,

flat-bot t omyiihaghy pxﬁ%us%meygﬁseﬁﬁmmﬁ.ype and plate type. In addition,
when an organi smtp ssue or an organismcell is cultured 20 by replacing the
atnosphere in a container wwth a particular gas, and when an organi sm
tissue or an organismcell is cultured by pressurizing or depressurizing

th heyer A ' ' ' i ded with
e abgosp ﬂgﬁf}r@%(\%{fﬁloﬁ OF THE PREFE ENVEBODIMENASOVI ded W

a threadi ng C i can engage so that the interior of a
and a fcedi R e B s e CrbAmegr SREAROIGIN, APRAERR bE U PRAEIE"
container i g SuASHIE HE&AURY with referring to Figures 1-6.
[0061] Firstly, the first embodiment of an organism-culture apparatus of the
present invention is an organism-culture apparatus comprising a culture medium

25 3 and a cylindrical or pillar type microporous body 2 which stands upright from a



21 particular gas, two or nore of feeding tubes are provided). Further,
whén an organismtissue or.an organismcell is cultured by applying
gravity, or when ingredients excreted froma cultured tissue a cultured
cell are collected fromthe m croporous body, centrifuging tube nmay be used
as a container and a lid as 5 shown in R#g. 3. [0071] \WWen an organi sm
tissue is cultured using the organismculture apparatus of the present
invention, the follow ng operations are usually performed. [0072] First, a
cul ture nmedium 3 aqd a.mcroporous body 2 are plﬁ;ed jntfo a 10 container 5
through an nPl7, s Gpeemsm-culBire: rAPPAEHES; der WRICRe#AY RFORAERH| ug 6
such as an alymniymfoi], a cotton plug, a silicon? pl ug,, a rubber plug,
and a cor k dediffcrentiate; ; differentinte; Fregensiate. Preservar eletdisnlats ARLIOWeAN
absor bed t hroughout, a m croporous, body_2 and, thereafter, the .

or gani sm c U TEaIsm, Bissientofs an sorganiser el #obyi placingmpleont ar surfgre Wi gypid
pressure sterilizing treatnment such as 15 treatnment with an autocl ave.
AIternativény#QBMEHSbﬁéyorganisn}culture apparatus nmay be subjected to
non-heating sterilization such as ultraviolet sterilization. [0073] Then,
thi s of gani[9862LI t uAeculpper mediin 3 useddn dbe tasganismr-cw e rapparatys as piotg 6
is renoved under the aseptic conditions such as in a clean bench, and then
an or gani smartiedady ckimatedp by ranyrceléie medin ghayhde beeth agofas wds ghayedan o
sterilization treatnment in advance by the nmethod well known by a person
skil | ed i n propagate, deslifferotidtey diff¢rentiatef anderegénerate theopgamsm tssug o thei ng
an equi pnent such as a forceps, a pipette , a platinumloop and pl ati num
needl e. Theorgaiismr celan Bypampleg theiesf swcliide] fagaxampid, eulpbregnedimh fior a
organismtissue or an organismcell 4 is cultured by standing, shaking,
centri fugi ndamtr titdue Sudheas lem RS (Muraslageqfkaog) usediunmdeBS needium; abMé
condi ti on. 22 [0074] Alternatively, the culture nedium my be absorbed

t hr oughout rmedinar, apANTunedinty, HKas8Pinsatinmgan IS aredpanpars Foaddidnph &@d i n
a container 5 and a culture nmedium 3 placed in another container to high

t enper at ur gnedidnt)i gh HB ansdiug, SWHM| iaz Klassanis myediemi as Neeldeh'zatedinm, a
separately, and dispensing a culture 5 nedium3 in a container 5 under the
aseptic con@Galzyonsdiuf,t £MNiadh wed Witsh McdigpgaoNsubiddinediun rghdatheulikeite
medium 3 placed in a container are subjected to ultraviolet or gama ray
sterilizatiwhicheparariRty. ofinglaat ThefMEREs)Uamiesly adidepyvikamidsacadibiotics,
container containing a culture nmedi umunder the aseptic conditions. 10
[0075] In td¥nforepiati RN bufferifl CAgRREY, HaturAP thateridl§ (SuchPas §eastnixtent), op a
bottom of a container 5. Howevér, in the organi smcul ture apparatus of the
presens i Nv&RyhiRA mhy be 2886 WRpbhdihglupsH b Hhrpdsé &R 4RedIBHY for bf

di sposed in a“container 5 in such a positional relationship that the part

i's contact efhiMal RisSue such as a 199 medium, a minimum Eagle medium (MEM), a
dulbecco modified minimum Eagle medium (DMEM), RPMI1640, a Ham's F12
medium, an MCDB 104 medium, an MCDB 153 medium, an ES medium,
MEM1, DEMEMI1, DEMEM2 and the like to which a variety of amino acid

20 ingredients, vitamins, enzymes (such as trypsin), antibiotics, osmoregulatories,
buffering agents, natural materials (such as yeast extract and serum) may be
added depending upon a purpose; a culture medium for a fungus such as a
modified Ohta medium, a Hamada's EBIOS-sucrose medium, an M medium, an

MYP medium, a PDA medium, an Ohta medium, a Mozel b-medium, a Wessels

25 and Niderpruem minimum medium for mating, a Kerruish and Da Costa medium,



culture nedium3 or is imersed in a culture nmedium 3. For exanple, a 15

m Cr oporous body may be hung froma side or an upper part of a container 5
or a plug 6. [0076] Alternatively, as shown in Fig. 6, an interveni ng body
20_conposed of pol yvinyl al cohol, carbon fiber bundle, glass fiber bundle

or wat er-absorbing acryl fiber bundle i $%provided at a lower part of a

m croporous body 12 and, by 20 immersing a part of the intervening body, a
cul ture medium 3 can be penetrated into a mcroporous body via the

i nt erveni ng dlt 0, . 1s preferabl e that such. nt er.veni ng
body 20 ha@e‘ Hﬂ F?tp Peﬁﬂ%ﬁi‘“ é r‘&?‘iﬁﬁ @EF@%HFE@WO a
m croporous body viia an interveni bo u5| he i ntervenin bod it
i s possi bl et JVi 1%3}@&@2@?%%@41 F‘ee’ﬂ%r# & optye ‘g

body and that of a container. In additj.on, g,r eci pi tat bl e %{ onent
cont ai ned imodified Goredkewa ymedarmy lgq,séq:ﬂsg Sf P BRs nﬁar%cﬁgmﬂ

pores of a m croporous body by preC| pitating the, preci tahl e co onent
on an i nt ermedinny HoagreyDoxi mgdiome 3 b Séh-\ﬂéﬂ)’r!@e b@yaq%#pﬁ %ﬁ@teome jum; g
preferabl e that the m croporous body and the |nt erveni body have_the 5
resi stant tfor anagrobicofingi rapkleynisodium aceiats BiedIm,an EQ%gﬁgmfﬂ teisynthgfigani c
.solvent, radiation, ultraviolet ray, pressure, and depressure and have a
strengt h sunhdmhat(\ﬁélckhélpm)t e suesinate-nigatedatedivmd ab agodkewa tmedivop72] The

organi smcul ture apparatus of the present invention can be used for culture
the plant tdcssmeabmediiin, smcmtxase anediumeedl, Fowelimfsodium haigtata gasdivm, seem  a

|0 root, an anther, a filament, a grow ng point, (atermnal bud, a | ateral
bud, a shodtindegren mediun andeshe, like taxwhichr ¢ vauiety ofsaming, aeidsovitagiinsan
ovule an enbryo, a pollen, an adventitious bud, an adventive enb o0 and an
advent i ti oumzynms, mmulaousgfasmarcgnlamrtds huffbiing agentsf hateal mafenial b)

onion (Alliumcepa), garlic (Alliumsativun), celery (Apiumgraveol ens),

aspar agus (mmsaMaa)maw]be addedi Bepangling npen a(Bepase;l ghire mediadpr 41 ower

(Brassica ol eracea var. botrytis), brusseles sprout (Brassica ol eracea var.

genmmi f er a) , bavtdrag esuchr & ai praatol amoseanwdtum,c apBLamnedium,ap £ WVBmedaimaa
napus), caraway (Carom carvi), chrysanthenmum (Chrysant hemum norifoliun),
spot t ed heniedifiddCOTRANmMeditinatdB-CYI0pt insedrhing eV Y Copt neediwmponai DiNase
chicory (G choriumintybus), sumrer squash 20 (Curcurbita pepo), thorn
appl e (Dat umadiimi el PS detex matinmota TCBS anedinay, atB(] Bomedami,cn ECimedinos
caryophyl l us), buckwheat (Fagopyrum escul entum, fennel (Foeniculum

vul gare), si G\WDesday, frrE ingeditiin eeBEIM) 015D yhediand, Gy NAE agar) anhQEci nt h
(Hyaci nthus orientalis), sweet potato (lponbea batatas), |ettuce (Lactuca

L2, 138, LS S o il phaphoras pemmuinddin f Sl mmioent 0
24 Kligler medium, a TSI medium, a SIM medium, a Simmons sodium citrate
medium, a malonate medium, a urea medium, a Christensen urea medium, a
lysine iron agar medium, a medium for testing lysine decarbonization, an LIM
medium, an OIML medium, a VPOF medium, an SS medium, an SS-SB medium,
20 a MacConkey medium, a DHL medium, a brilliant green medium, an XLD
medium, a Rappaport broth, a Hajna tetrathionate broth base, a selenite broth
base, an SBG sulfur broth base, a tetrathionate broth, an EEM broth, a heart
infusion medium, a brain heart infusion medium, an SCD medium, an SCDLP

medium, a BTB lactose medium, a Drigalski medium, an SCDLP broth, a lactose

25 broth JP medium, a cowpat for methanogenic bacteria, an MS-1 (1.5% casamino



tabacum, rice (Oryza sativa), parsley (Petroselinumhortense), pea (Pisum
safivunm), rose (Rosa hybrida), egg plant (Solarium nel ongena), potato

(Sol ari um tuberosun), wheat (Triticumaestivum, naize (Zea nays) and the
lsike; a foliage plant such as snapdragon (Antirrhi num nmgj us), nouse-ear
cress (Arabidopsis 5 thaliana), croton (1@odi aeum vari egatun), cycl anen
(Cycl amen persicum, poinsettia (Euphorbia pulcherrinma), barberton daisy
(Gerbera janmesonii}, sunflower (Helianthus annuus), fish geranium

(Pel argoni um, hoyt ,. petunia (Petunia hybrida),..African viglet ..

(Sai nt paul 31 =oﬁ&?%)%%’swg‘kﬁie¢]-bg%’ R @}@Euh@(ﬁ’l é%%e?&raf%r@%/g P4 &
fournieri}, Dutch clover (Trifoli ) .10 i di um ( | di and
the |ike; sugswats, G906 Inggﬁoa’so-ggg iﬁ'i)%gié &9@1%%@3 %ﬁ% %%ﬂd?%e

(G trus}, commn coffee ffea ica), ribhon gum (Eugcal yptus), a
rubber tr eé)-@%%eﬁe%%gﬁz%n%%;ﬁ% E\%Uﬁi @ M&%H@?@l@#g’ %/4%@‘6‘%9 QE@E
orange (Poncirus trifoliata), alnond (Pr s apiwygdal us), ol j | ar
(Popul us cahBde sy ,eXHﬁP'éné-éf%aPQRW%,t Qg%(’BFQng%oFFWFaIQ%% %anﬁ (
ceder 15 (Cryptoneria japonica), Norway spruce (Picea abies),  ,pine nus
(Pi nusy, ngéEQm%HQQ; Qi(g)i% rﬁqSQMYHzgpﬁﬁg/o (Nﬁﬂlﬁus’m&ﬂﬂ My-3 mpdivn (1050 unus
arneni aca), persimon (D ospyros kaki), fi %b&' cus carica),. chestnut_.

(Cast anea cyeastaextracinf. 5% MgOke 6HaR, £:5 YaNHaElL 23%cNagd) for high halophslie ast |
an epidermal cornified cell, a nelanocyte, a dermal fibroblast, a bronchial
epi t hel i al baetdria, andviSdcHimedivn 6l 0%peptone, | B3 %esadivmrcitrpte; Bl%AVIg8Oul of
proximal urinary tubule, a cortex rernis epithelial cell, a nesangial cell,
a bronchi ol B 0.286 K1, 0%, NaiOa 510135, 25%aNaGhdior 1wl dlkaliphilic apfl high
unbilical cord blood vessel, an endothelial cel]l of coronary blood vessel,
a smoot h mimloghitielbacteiriac ar ¥HiGr medivon forvthssmbphidicsandoadidophylic |bactesia, an
endot helial cell of aorta, a snooth nuscle cell of aorta, an _endotheli al
cel | o0 pulMEhdrmediuner(},0gaof yesstontractub.Ogeofc Fryptote, pR0grofdVaClark 8¢ wf an
endot helial cell of pul nonary 25 m cro-bl ood vessel, an endothelial cell
of dermal nVigSO,bTHO, 28zsef Mg - 6Hi Q0. 2gadiFeS0a7Hz6), 0,3 3gofckddt hagiodl

cell of mcro-blood vessel of newborn infant, a human hair dermal papilla
cel |, a chaNHLOty30mg af DuBmeoay ohHsBOa; Oe5g oL KdhPa| 7amg of SrCh 6ih(, ne
coronary artery snmooth nuscle cell, a chicken aortic 5 snooth nuscle cell,
a mouse cer Hingl o {(HY),80y| @. tiagodh da, WO LIH,0, a50mg cofnKl) Dvisg oficatiihage,
a porcine testicle nmacrophage, a rat aortic snooth nuscle cell, a rat
preadi pocytEIaDd 2infie dfi KECPI6IO,aningalof SRedazasing, NOmarl ofitrage (ingredients

sapi ens), a Japanese nacaque (Macaca fuscata), a rhesus nacaque (Macaca
nuul agsa), soletonPRBEEss hitdro tiagtaeysedf MgBOF ZHOUOSE (PMROpYIMReuUs) ,
a 10 pig (Sun scrofa), a nouse (Mus nusculus), a rat (Rattus norvegicus), a
domestic fopg ofNaUl,SO.QG%b‘fQ)nW 7130, 10l oCagOg! SHm,OZOmﬁlof KAI(8OG)3mgus
such as enoki mushroom (Fl anm i na vel utipes), shiitake nushroom (Lentinul a
edodes) , bupEsDi MBing JFELBOYM drith RFINBICOFIHIY, 28ing of Niel, -GH,Os@Bmg
mushroom (Lyophyl | um decast es), nanmeko nushroom ( Pholi ota naneko), inky cap

15 (Copri nusf RiaSYHOH: stgs%er, 15 oF Aiylleduiatet)Nasprsfdulfa, 35@baAN,KE YHRD,

puffball (Lycoperdon gemratum, mannentake muchroom (Ganodernma | uci dunm,

suehi r ot akepgpuiqpr e naicHTed z\oﬂméﬂ, | gMMPEPUAR N uRY (0. 81% Ty shNt Oegirddt] @0 kus
ostreatus), maitake nushroom (Gifola frondosa), natsutake nushroom

(Trichgl omacmabiinG a%ad, (O PPAFafBrns balR, Nbohyp ACKI008YheKEYPORdRL3%) , 20
turkey tails (Coriolus versicolor) , brown yellow boletus (Suillus |uteus),
| arch bol et H{ﬁg I 4/2NA B oNFIR, L, - AFBAD e Gadi AESIH-3
honshi nej i ﬁs rogftﬁ ??}%géﬁwégﬂ Zﬁz%rjlol ), I\/Ucpr,5 Rhi zgépgg?geg\bsi di a,
Phyconyces, y83Rfh igqsg' éFB%HﬁJ‘P?Etgﬁ%Jggg%ﬂ ilaluétomys@srt,Ef&m,r 0ild Uf FRROLHRE,,and

Aspergil |l us tamar and the | uci I I'itum Fusarium Trichoder ng,

Monilia as x\%uggao? N&@Pts.eg JfFAGEN S 0Ny GINESC,Y| EBARF @aTl,! 0S5k R CY

bact eri m suc phot osynt fietic
0.16g of NaHCOs, 0.08g of KBr, 0.034g of SrCl,, 0.022g of H3BOj3, 0.004g of

25 sodium silicate, 0.0024g of NaF, 0.0016g of NH;NO;, 0.008g of Na,HPO,, 10g



26 bacteria (Rhodospillum nolischianum Rhodopseudononas aci dophil a,
Rhodom crobi um vannielii, Chromatium vi nosum Thi ocapsa roseopersi cina,

Thi opedi a rosea, Chlorobiumlimcola, Chlorobium phaeovibri oi des,

Pel odictyon clathratiforne, purple photqsynthetic bacteria

(Ect ot hi or hodospi ra halophila)), 5 glidﬂﬁg bacteria (Myxococcus ful vus,
Myxococcus coral | oi des, Myxococcus stipitatus, Myxococcus xanthus),

sheat hed bacteria (Sphearotilus natans), budding bacteria, bacteria having

naving, on sipedezce Ciehommos penL i LKA LECUGISR

el 11 o ST S Bl sttt

G uconabacrir e ranf it ogintnt A Basrcfih MEULEL I Rotioledtcun
phaseol i . IR BH |A50ANETAROTRYS BoRIes; WAV S (ke & o as, thgy have the

Met hyl ononadaceage ( Met hyl onbnas met hapi ca), .aceti Cj acteria

( Acet obact evalge-absorbimg f bﬁﬁgv‘@P&ﬁ&eﬁ’g%ﬁt%mH&’c @S‘%@sgﬁé preferably |

Ent erobact er aerogenes, typhoid hacilli (Salmonella typhi), .SaJin a
t yphi mur i urf-0 51000 (WI/W4), M08 | RIE %l?l)’dQé)éﬁt%Q j“ﬁ)az@% maost S&W&égi?lé( B%esj'g

t yphi muri uz, Serratia marcescescens, Proteus vulgaris, Vibrio ¢holerae,
Vi brio par

-

tpld emopnt pf veater rbRY I and Baveacomamnisatingepores havigynes)
aerobi ¢ cocci or coccobacilli (Staphylococcus aureus, Staphy]ococcus
epi der i di sporsidigmetiet 06617980 pib prgkerahly 0.63-88 puacwerapreigiablindd-9 um,
Streptococcus agal actiae, Streptococcus viridans, Streptococcus pneunpni ae,
Ent er ococcusostapkef¢riably 82-3riunotcuporeasase (vpl/ wob) exfo? 88 clu praferably 0.2-0.4
Cor ynebact eri um di phtheriae, Bacillus subtilis, 25 Bacillus anthracis,
Baci | 1&is cerehative tarthe moisreparous bodwe sbikei thisy byordinstingsy pore diamgtemantbgat i ve
| ithotrophic bacteria (N trosonbnas europaea, N trosococcus oceani,
Ni t r obact erpdrambteripethsimicroparoud hodwreven wheti 8 culfure nisdbreis apntagrnatedyi |
Thi obaci | | us thi ooxydans), grampositive cocci (glutam c acid fernenting
bact eri a ( Mvithodous; Usmactgrutmnfitamagntoss fpnguso abgasuor puotozea, Br0SprasgaisBscus
lactis, Streptococcus bovis, Streptococcus nutans, Leuconostoc
mesent er oi deam, ndtaeacinas boganism tissye Beidg euttomdsorcis takes i lapgePanie fon thnss
acidilactici, Pediococcus pentosaceus, Lactobacillus del brueckii,
Lact obaci | | pkganisimseto 19pch there tdubatoithé ditering| éffacs of Bae iditnopormesgeddynand,
Baci |l lus subtilis, Bacillus polynyxa, Bacillus naercerans, Bacillus
pycnotiicus, bypaahsfxribgdieoigan{siacissieuts diibthert dultre appatanisyduringthad time,
fermenting bacteria (O ostridiumbutyrium, acetone-butanol fernenting
bact eri a ( Ghessrgadsmrassaetiteblficyh beyprpventédfioni beingmcoptamigeteds, C ostri di um
botul i num d ostridiumperfringens, tetanus bacilli (dostridiumtetani),
sul fur redugiosd] bact B iald{tidas upfeférabBe the nmidropoions, bsprimssaotiondy the
“(Sporosarcina ureae)), bacteria associated with nycobacteria 15 (di phtheria
( Cor ynebact gloretfiestisvdnelidracteristiey bichlao tresistancé as dighn sempierature andt kighum
rat hayi, Corynebacterium sepedoni cum Corynebacteriuminsidi osum
Cor ynebact epieggirt! geflizihgcirédtmenf\cuch ayeesnieny iwith Nacandchveaand nitong
Streptonyces griseus, Streptonyces raneus, Streptonyces venezuel ae,
St r eptgny ceglkalihy,26@R6HS . achllice HighY e@speratue) Bov ermpefituent orgaais solvent,
avel | aneus, 20 Streptonyces [utra.nus), thernophilic bacteria (Aeropyrum
perni X, Aquiddeaticieet gﬁ%-ﬁ;ﬁﬁﬁg%ﬁﬁl@sfﬁl the dike, eBanples of théariCMIPOLURr ans,
Met hanococcus | annaschii; t'hanot hermus fervidus, Pyrobacul um aerophilum
Pyrobacul un?s&xlv il bbfous DodRsBthinmg By kaehding) foning asd i gogstinttsle,
Pyrococcus furi osus, rococcus hori koshii, Pyrococcus kodakaraensi s,
Pyrococcus §lirPdil . sdind FRae! Maksialdichi as RRGJOIhieslays poRedIRins Noe.2 clay
Sacchar opol yspora rectivirgul a, 28

(Shiroyama Cerapot) and Murakami clay (produced in Niigata Prefecture in

25 Japan) according to the conventional method, as well as open-cell type plastic



Sul f ol obus aci docal dari us, Sul fol obus shi batae, Sulfol obus shi bat ae,

Sul f ol obus sol fataricus, Sulfol obus tokodaii, Thernoacti nonyces vulgaris,
Ther mococcus cel er, Thernococcus odakaraensis, Thernococcus litoralis,
Ther nococcus profundus, Thernococcus strain, Thernoplasma aci dophil um
Ther nopl asma 5 vol cani um Ther ot oga narlBti ma, Ther not oga neapol i t ana,
Thermus t hernophi l us), nethane bacteria (Methanobacterium form cicum

Met hanobact eri um t her noaut ot r ophi cum Met hanobr evi bact er arbori phi |l us,

Met hanobr evi bacter rum ngntiu Met.hanabr.evi bacter spithid, Methanococcus
j annaschi 1, OBy FaHSIAlF Pucls a8 o oS foartn poyrehand fainay poly3BAeR:

Met hanosaeta 10 concilii, Methanosargin arkeri, t hanqgsar ¢i na zeil,
bt hanoapheloREh: SER] RNATIE Tovi FARo B0V FBLEDE domh P DY B R AT HEnol

hal ophilic bacteria (Hal oarcul g japonica, .Hal oarcula mari snortui, .

I obact er ITGHAHRREL AN TESim 4R LR e Ohen-BorsmetalneEgRnie solide; |
Hal of erax vol canii, Hal onbnas variabilis, t ronobact eri_um pharaoni s,

Tet r agenoc d@¥umateslabhatemadeini porepshodies winah eastlya smbo@mﬁr SRWatEs) |
cryophilic bacterja scolmellia psychrerythraea, Myitella, marjna, Yersinia
ent er ool i tit émpreferabimthat tkesedrem Buaterials are firehwhaleetondaiping, Hoe gxample,
barophilic bacteria (Mritella japonica, Mritella yayanosii,

Phot obact erpetiatiterasidualimina st Sab@ (% bypaieightc a Gedigralbih dhe petalite prefgrably
Shewanel | a oneLdensiéﬁ, aci dophi l'ic bacteria (Aeropyrum 20 Bernix,

Sul f ol obus copitdins 76i&up bguweighofsSiCak dGA6 Yo Byl weighb of AloOalot &Bd%r byis,
Ther mopl asma aci dophi lum), al kaliphilic bacteria (Bacillus alcal ophilus,
Baci | | us haweight afid,i0Ba0i26 Usbpaweight of Ko gndda4 86 ibynwaightrefiinevitgble

radi ation-resistant bacteria (Deinococcus radiodurans, Mcrococcus

r adi odur ansimpBaities! uslceadditipn, prememetal mnoaganiol raw ngnasertaler mayHDontainr ai n
whi ch was isolated 25 at an oil field in Shizuoka Prefecture ( C O 2

-fixi b typgeovpddryolironganientfoasi. zi nigurthez9 the deigremtirays bhoder nsed, MK-the?2
strain, and organic solvent-resistant bacteria (Pseudononas putida | H 2000
strain) andrgheish-gwturésapparsgtes of itlee prdsentr mveptibwds camposed ofiainogsmetabwn i n
the art are possible. Wien a plant is a subject, exanples thereof include
dedi f f er entinatdaaic maedridlsthegtrength ofwhidheisantt sabstantially redacgd anthet shmpae,
ant her culture, shoot apex culture, protoplast culture, batch culture,

cl onal cel | ofowhictiris no¢ &gfisforthédieeen Wheh itieassaisyrisad watee, cocul tivation,
nurse culture nmethods, a conditioning culture nethod, an isotope

conpeti ti orfooeshod, Az dimehbd! ebfirniigg Ehbadnetah inorgayiccsdliduraw miteridl, an
ovul e culture nethod, an enbryo culture method, a pollen culture nethod, a
synchieni zefiefuatdl formidighaibtioodt Which Qré i keRw fin atldi 4k suchvWareslip usgtingre a
subj ect, exanples thereof include isolation culture fromparts such as
stal k, uppeformigd, @itrﬁdiﬁ?kforﬁﬁh%, piekspidranifig OAndnpittegonwheéeli foratdy, dInore
isolation culture, isolation culture fromsoil and air, subculturing from
i sol ated fungtsulat, oM #RkWpsint bk targe Rcalddirbi@ctionVied rédidinsinathe cost,

subj ect, exanpl es thereof include gastrointestinal epithelial cells
culture, heé%ﬂﬁﬁﬁﬂgef i ib Uﬁﬁfeﬂﬁbl@n BPiadaitionl &§ind iafee Vidmitg| dan’ de
vascul ar endothelial celTs culture, renal cells culture, |angerhans islet
celI's cul't Usforindd aRimst theUlnovin@l MetdR @al! Sofditions eknwal eyt Gst.ture,
cancer cell's culture, neural cells culture, bronchial epitheliumcells

cul tupe, n%&b%ﬁ&iﬂ ﬁn’ﬂg fofFer Rithed by BUhdtRtichlbA9dimitbd as Fhi e fiehlg igt | on
culture, enbryonic stemcells differéntiatiion culture and 20

hepat ocar Ci by it EdifeRfibhal d ittt s Al Bmettidds e For ‘é’ﬁ@lﬂpﬁ@%&ﬁiﬂtﬂear e a

subj ect, exanpl es thereof include anaerobic culture using nitrogen, carbon

G 10, il b e L SHPSRAES RSO ol SRR fng
Cu b, SRRSO 10l GRS Ao Co LIV RIDISOD: e may L
cu e o GRS S1 ol 3", i) GUEAREINrCSeR R b emphfbsaher
under 25, kThipERtonsh 4 KR S ARES ARGR 4 O R ity

e organismcultdre

apparatus of the



5 present invention is an organi smcul ture apparatus 11 conprising a
culture nmedium 13, and a mnicroporous body 12 conprising a cylindrical part
and a pan type part continuing upwardly fromthe cylindrical part and
having a larger outer diameter than that of the cylindrical part, and which
can i nduce propagation, dedifferentiatidfl, differentiation, regeneration,
preservation, selection, isolation 10 and cross by placing an organi sm
tissue 14 on a bottom 15 of a pan part in which a center thereof is

recessed, as shown in.Fiqg. 4 and Fig, 5. . A mcroporoyus body 12 copprising a
oyt 2l SRR PSR, ets et Birh, SABATHS pPerann S bt 1 5
and seals the | tLor of the container. by contact he en,a bottom 17 of a
part 16 V\hitg?inéaé(j?e t@eic{;sge i%fﬁ?s@r gé’E?Pgh’ E?fnqqf?i’\{\%ﬁﬁd'type part and a
15 peri pher f.an eni ng .of cont ai ner, ternatively, .a pan type part
T5 bf o m dDegek ousOBothe SMieroiabmsea Bothor of MBoIHE & BicropDIPusy DR o
has material and shape by which the culturing status can be observed from
t he out si dé’,omﬁaa‘gp%ﬂ S@FPTceﬁi %cmﬁ%'f%m thede ¢ éﬁ%f éjfga‘@b‘}% é‘é‘églﬁ’& ng to
or greater than _an quter diameter of the pan type part. Alternatively, a
pan type pdolidipse %ﬁ“ﬁﬂl@oh@l&é@ﬂfé@ﬁ%& agung foil as explained in
the first enbodinent. In addition, a |lid 19, a container, 18 on a part 16
joi nt part d08Ad] f eeMaig stapsan melt foaming molding sampsisg n@,@langdmﬁ a r
pressure or depressure. In addition, it is preferable that the m croporous
body has t haolding ofasn unfoamed  sheet; dagt dormingor extrusion foaming, ¢naing,
pressure, |ow pressure, organic solvent, radiation, ultraviolet or the

li ke. 25 [Curdng sidprocessing: ule sokidiphase foaming maldingap palymer isdoamedinof a
31 m croporous body, and an organismtissue or an organismcell which can
be a cul t urthagodidbphase ar éntthe statcencar theoselibfphase flnr addisionodn masting

expl anation thereof is omtted. 5 MODE FOR CARRYI NG OUT THE | NVENTI ON

[ 008010 Exarfiohming rmoldieg, & diquilleraw anaterinht(mongeer son oligpmerhns isestcand ur ed
using the organi smcul ture apparatus of the present invention, the

fol | owi ng dpopmedt whide reactirgnmplthe aver dnusksddr tto foanf an openpeall fypet plastio
[0081] Culture experinent 1 (1) Culture apparatus A cylindrical type

m cr opor ousfoangy foamingagent dsipenerdilpmsedr of 1.4 cm an inner dianeter of
0.9 cmand a height of 4.5 cmwhich had been prepared by firing at 1250 C
for 24 hour[9068] | e Gwadditionng midréforvubpodeiDhas afshapelof oylifdricd 29Be wr
Murakam clay (manufactured in Niigata Prefecture in Japan), was di sposed
upri ght on gillaotyemacshape Gheladirg eglimbridabnypest pilldretypapartgard dipametype of
2.3 cmand a height of 15 cm and 6 ml of a dedifferentiation M5 |iquid

cul tur®e medidatvestihang upyaediofrénphecolinddeditthpe entheqgiting typecind Kdvivgd aand
benzyl adeni ne (BA) was poured therein. Thereafter, an opening of the gl ass
20 flat- bOtlta%BrfoQ&tr diarhetendlsarsthat 6flthe dylindlridaliyipedrahe piltar dypd, on whidli her it
was confirmed that a cul ture nmedi um was absorbed throughout the m croporous
body in thecdn@&t of theepart Pat ivascashed,i o  ttusfurd i ivgich engteriatprofection oz hi gh
pressure for 10 m nutes using an autoclave ( 121 C, pressurized at 1.2

atm, and %deﬁgti@ digpbsedoond aédessed bottore oftharminusypk. pditeintorleptor ous
body used in the 25 exggdr)i ment had the heat resi stance.ﬁyp]é P

increase specific surface area, depending on a culture purpose.

20 [0069] A culture medium 3 is contacted with a part of a microporous body 2,
is transferred upwardly via communicating pores in the interior of the
microporous body due to capillary action, is retained in the interior thereof, and
is supplied to an organism tissue or organism cell 4, whereby, propagation,
dedifferentiation, differentiation, regeneration, preservation, selection, isolation

25 and cross of an organism tissue can be induced. Further, according to the



32 [0082] Separately, a m croporous body conposed of a pan type part having
an outer dianeter of 7.5 cm an inner dianeter of 5. S cmand a depth of
5.0 cmand a cylindrical part having an outer dianeter 1.7 cm an inner

di ameter of 0.7 cmand a height of 4.7 ¢cm and having a pillar type part
having an outer dianeter 5 of 1.5 cm and®a height 4.3 cmand projecting
upwardly on a bottomof the part in which a center of the pan type part is
recessed, which had been prepared using the sane raw materials and

o1 ass. cont ATRAGHREDS Gt DlasaRcirgeieen Hiine ARt BF CRindre ABTgmih dple of e
paL e el Sk e iRt o Dol Nt ©
napht hal onduGUBE GORSHIMONGAN S iE FONZ5AHER i oSk Witk g oop ORd | iepre

L 15 e avoaeoeaart. oo AU A R b 20
under the aseptic conditions, 15 the m croporous body was lifted slightly

to detiich fthepreseBt BYRRHP®er, and 130 nl of a dedifferentiation MS Iiquid
cul ture nedi um whi ch had been steri]ized was pourgﬂlthfgrei n througq a gap.
Ther eaf t er ,[0005 wad eonteiner Sicontainmg atdeast apast of the atorementoned-ilale or bed
t hr oughout the m croporous body, to obtain a culture apparatus 2. 20 k0083]
(2) Test nemedinm 3 andamiczeporous &ordyI2 isenough agHar as, ascabmgan ppeARg o
tobacco SR1 (N cotiana tabacun) of 17 days after gl()arn‘i nation, and anther in
a bud of stthawbstainer (witlhgnalumisnim feihghe mireaposensberlyaethe culipresmegdiugr
used. These test materials were sterilication-treated by washing wth

f1 owi ng wat¥and thenergshisym Hssuesorrhesarganisw celbd can tbevshus obhaem thermrtsideg in
a 5% aqueous sodi um hypochlorite ,_ 33 solution for 10 mnutes to used.
As anl@nt heof the eongainembeneferably, thencentainer inaesistentatoahigh tempsratureandepti c
conditions fromthe bud which had been sterilization-treated as descri bed
above, and high pressiressteriliziag treatenenil| suchoa4ieapByntCwithuan sutvplave) andni um
foil was renoved fromthe culture apparatus 1 under the aseptic conditions,
the test nataeioval culawing awaditionsaand neidture umediem atordlitions sfich has strong

m croporous body and an opening was sealed with the alum num foil again.
Separ at el y,alkdlineyetstiongi scidizs théghovéemperatnrehe lowl ttempergspie; athigh 2 saltider
the sanme conditions, the test material was placed on a bottom of the pan
type part ofontentrittonyikigle pessoure, bow pressuee, amgarie sohgngfradiatiopaor appheangar t
was sealed with the petri dish again. Like this, the test material placed
on t hes cul tgraeitarpadaionsorlther lilkke, Was aateripl end ghapd by stlith dhacylturd status at

26 C under the natural sunshine conditions (around 10 cm beyond a frosted
gl ass). [ 00&% bé dbsdresdiifitosn ke Gutsidey bmade sfanaterials which are generally used
as a tissue culture container such as glass, plastic and vinyl polymer, and has
shapes such as cylinder type, flat-bottom flask type, cup type, lattice type and
plate type. In addition, when an organism tissue or an organism cell is cultured
20 by replacing the atmosphere in a container with a particular gas, and when an
organism tissue or an organism cell is cultured by pressurizing or depressurizing
the atmosphere in a container, a lid 6 and a container 7 are provided with a
threading mechanism 8 which can engage so that the interior of a container can

be kept sealed even under pressure or depressure conditions, and a feeding tube 9,

25 as shown in Fig. 2 (when the atmosphere in the container is substituted by a



Process of growth of a tobacco seed placed on the culture apparatus 1 as
descri bed above is shown in Table 1 and the statuses at the days S, 10, 26,
28 and 32 after placenment are shown in Figs. 7-11, respectively.
Separately, growh of a tobacco seed which was cultured with a culture

medi um cont ai ni ng nei ther 20 NAA nor BA24s a control is shown in Fig 12.

[ 0086] Table 1 Days after seeding Process of growh of tobacco seed Day O
Seeding Day S Germ nation, root being undifferentiated 25 Day 7 Call used

oay 25 Cal IRRLHCUE #as APvas 85 miper il Feding Rl A0 nrf0ided) ¢ “Rurflen R of 2\
Leaf of immmuatur.e tobacco Process. of owt h ,0f | eaf 0of immature t co
pl ant whi C}Wﬁ%{&“%ﬁ?ﬁ“& 9téf AR ngltlar%llﬁ’ﬁf)(grbé‘t ARPLYINg, gVt ri%eﬁ ove

Is shown in Tahle 2, and the statyses, i.medi at.el y.affer plac the days
15, °53"and Igtedines xated AR A S iy firdq Feficia BoREGER dam hF

[ 0088] Tabl e 2 Days after placenent ange .in topacco | eaf and call ys

i anet er - DAYiCOOAES ol cOnEIE R Brbe Gnesy e ush A ropartoined e Bid'3s

Cal lus, dianeter, 4,9 nmDay 56 Callus, dianeter S.1 mm[0089] (iii) Anther
of st r%Merﬁ?‘W’r@c@gﬁof grow h of an anther of strawberry placed on the
culture apparatus 1 _as described above (N=29) is, shown in Tabl.e 3. .In

addi tion, d0pAbl ogréﬁﬁc%falh EZATNSIR BFSUE 3% (Y yisig the osganism-qulipre s
after placenent is show in Fig., 17. [0090] (il |l e 3 Sanple No. 26 S
after seediappartucecel the gresgnh igventionwihs rg’ 8r OpPEAAtIgNS 5 argyuspally

Pl acenent Cal | used
performed.

~ [0072] First, a culture medium 3 and a microporous body 2 are placed into a

10 container 5 through an opening 7, an opening 7 of the container is sealed with a

plug 6 such as an aluminium foil, a cotton plug, a silicone plug, a rubber plug,

and a cork plug, and it is confirmed that a culture medium 3 has been absorbed

throughout a microporous body 2 and, thereafter, the organism-culture apparatus

is subjected to high temperature and high pressure sterilizing treatment such as

15 treatment with an autoclave. Alternatively, such the organism-culture apparatus
may be subjected to non-heating sterilization such as ultraviolet sterilization.

[0073] Then, this organism-culture apparatus 1 is cooled to room

temperature, a plug 6 is removed under the aseptic conditions such as in a clean

bench, and then an organism tissue or an organism cell 4 which has been

20 subjected to sterilization treatment in advance by the method well known by a

person skilled in the art is placed on the surface of a microporous body 2 using

an equipment such as a forceps, a pipette , a platinum loop and platinum needle.

Thereafter, an opening 7 is sealed again with a plug, and an organism tissue or an

organism cell 4 is cultured by standing, shaking, centrifuging or the like the

25 culture apparatus 1 under the suitable condition.



35 Day 10 Callus, dianeter 0.3nm Day 28 Callus, dianeter 0.8mm Day 35
Cal l us, diameter 2.6mm [0091] Fromthese results, it was confirmed that,
according to the culture 5 apparatus of the present invention, the plant
t4 ssue can be grown simlar to the conventional agar nedia, regardl ess of
species of a plant and a tissue part, and pl ant hornones in a culture
medi um i nfl uence on nor phol genesi s and propagation of a plant tissue via
the m croporous body. A callused rate of an anther of strawberry was 55.1

) 5 LB Mg SRR B B B RCE,
it oS A3 B OB ol X g 5
o e SR oSSR SR e S
oo o, o hson o S ety o i e, o

ng of calciumchloride and 7. g of 20 HEPES in 1 liter, of er) as.a
cul ture nednedivibs nageePRnERe Amdenrtbeapispiiat ceudiiangsyp teﬁ%e}ﬂve\l,oésa

performed. [0094] (2) Test material As test materials, fi]anmentous fuggi
Qospora r oSBITORAERUS HAdy 2, srtha cultire anedipmed plased ingoeontamer armsbieess
Cul ture 36 Under the aseptic conditions, a petri dish was remved from
the cul t ur doappavilefson gamang rayasisnilization saparstelisant adairroporpus dipdya? part
of a bottomof the pan type part of the m croporous body, with a platinum
needl e, andnayéepphicedpn paontainer centhisdngia kulugsemedivnsundeyathe. aseptic
filamentous fungus seeded on the culture apparatus 2 like this was
subj ect ed teomditsenisonary culture at 26C under the natural sunshine
conditions (around 10 cm beyond a frosted gl ass). o i
10 [0075] In this embodiment, a microporous body 2 is disposed upright on a
bottom of a container 5. However, in the organism-culture apparatus of the
present invention, it is enough that a part of a microporous body 2 is disposed in
a container 5 in such a positional relationship that the part is contacted with a
culture medium 3 or is immersed in a culture medium 3. For example, a
15 microporous body may be hung from a side or an upper part of a container 5 or a
plug 6.
[0076] Alternatively, as shown in Fig. 6, an intervening body 20 composed
of polyvinyl alcohol, carbon fiber bundle, glass fiber bundle or water-absorbing
acryl fiber bundle is provided at a lower part of a microporous body 12 and, by
20 immersing a part of the intervening body, a culture medium 3 can be penetrated
into a microporous body via the intervening body. In addition, it is preferable
that such the intervening body 20 has the flexibility. Then, by penetrating a
culture medium into a microporous body via an intervening body by using the
intervening body, it is possible to impart a degree of freedom to a size of a

25 microporous body and that of a container. In addition, a precipitatable



J.0096] (4) Results (i) Oospora roseofl ave Process of growh of Oospora
rosSeof | ava seeded on the culture apparatus 2 as described above is shown in
Table 4 and Figs. 18-21. 5 10 [0097] Table 4Hours after seedi ngProcess in
growt h of filanmentous fungusO hour Seedi ng26 hoursFl ora, dianeter 5.2 mil5
49 hoursFl ora, dianmeter 29.6 miv/3 hoursﬁgora, di aneter 56.8 mb1l

hoursFl ora, dianeter 56.8 mm (Bottom 22.9 nmm Inner side 5.1 mm [0098]

(ii) Flamrmulina velutipes Process of growth of hypha of Flamulina

vel uti pes seeded on the culture a ratus .2 as described ab ' h [
Tabl e 5 andOpRRAUIe Coniaifed by Hftee smpdfiat et O VSIS oftom PAHEE Dy
10 Seeding Flora, di aneter ]19 6. Mm " g? Dq{vyll FI.?ra, gliameter. 4516 mm
Day 12 Fl gzrggcwaS Dgrp%rg.sg nan@agpppgov-% 99% | BRIty de pIesimaaple or o,
I amet er .0 mMm y ora, (di ter. 56,0 mm [0100], From.th .

resul ts, itcmr@aﬁpnr%aﬁ%rwamng&@ Y HSHS ﬁwom#r{é?vpa]éjweséﬂ@?@ﬁmre

apparatus regardl ess of a kind of a fungus. .
PP it %s preferable that 516 miCroporous gogy and the intervening body have the

5 resistant to heat, low temperature, strong alkaline, strong acidic, organic solvent,
radiation, ultraviolet ray, pressure, and depressure and have a strength such that a
shape thereof is not deformed by a gravity.

[0077] The organism-culture apparatus of the present invention can be used
for culture the plant tissue or cell such as of a seed, a leaf, a shoot apex, a stem, a
10 root, an anther, a filament, a growing point (a terminal bud, a lateral bud, a shoot
apex, a root apex), an axillary bud, a scale, an ovary, an ovule, an embryo, a
pollen, an adventitious bud, an adventive embryo and an adventitious root of a
useful tree such as bishop's flower (Ammi majus), onion (Allium cepa), garlic
(Allium sativum), celery (Apium graveolens), asparagus (Asparégus officinalis),
15 sugar beet (Beta vulgaris), cauliflower (Brassica oleracea var. botrytis), brusseles
sprout (Brassica oleracea var. gemmifera), cabbage (Brassica oleracea var.
capitata), rape (Brassica napus), caraway (Carum carvi), chrysanthemum
(Chrysanthemum morifolium), spotted hemlock (Conium maculatum), coptis
Rhizome (Coptis japonica), chicory (Cichorium intybus), summer squash
20 (Curcurbita pepo), thorn apple (Datura meteloides), carrot (Daucus carota),
carnation (Dianthus caryophyllus), buckwheat (Fagopyrum esculentum), fennel
(Foeniculum vulgare), strawberry (Fragaria chiloensis), soybean (Glycine max),
hyacinth (Hyacinthus orientalis), sweet potato (Ipomoea batatas), lettuce
(Lactuca sativa), birds-foot trefoil (Lotus corniculatus, Lotus japonicus), tomato

25 (Lycopersicon esculentum), alfalfa (Medicago sativa), tobacco (Nicotiana



J-0101 ] Culture experinent 3 (1) Culture apparatus 10 According to the sane
manner as that for the above culture experinment 1 except that 130 ml of a
pot at o- sucrose cul ture nedi um (obtai ned by placing 200g of a potato, a skin
of which had been peel ed considerably, in an appropriate anmount of water,
boiling for 30 minutes, filtrating it, &ding 10 g of sucrose and water to
adjusted to 1 liter with water) as a culture nediumwas placed in the
culture 15 apparatus 2, an experinment was performed. [0102] (2) Test
material As test materjal, a bacteriumBacjllys sulbtilis was used. [0103]
(3) S Cutt ur dabaRagn. Hee Ayt ShisaG prisi), (Betrersting dorigmiel Shed (B isum ¢ ne
cul ture appar.atus 20 a Bacjl.l.us subtili uspension was coate n a

bot t om of asaHXHmsy%eﬁgpﬁa gybﬂdév @gSML@Of%W n};ﬁ%@lﬁwiﬁaﬁ"y@@?m was
sealed with fhe p‘%ﬂri di sh again. The hacteri seeded o thj cultyre
appar at us Zubetesut; wheat(Taificuat aesivug)s MAITG (64, Mays thelikes @ {oliage ¢ he
nat ural sunshine conditions (around 10 cm beyaond a frosted gl ass]%j. 25
[0104] (4) martupech as sngpdragen(fntirhinsm FnajysloinausTeasagliess (Arabidopsis s
seeded on the culture apparatus 2 as described above is shown in Figs. 27
and 283 andhpliangds scrotoryr@rvadiacusn  variegatam).s oyslamen n(Cyshamen. ppsIaED), Tabl e
6 5 Time after seeding Process of growth of bacteriumO hour Seeding 66
hours Fl or goinsesiat éPuphabiampweheroma), Fbarbgrtoni aisyer (Gerberanmjamesomiblr s
Flora, diameter 5.94 nm 10 118 hours Flora, dianmeter 7.12 nm 132 hours

Fl ora, di arssnflower {Hehanflososinups) fishhgeranswn|(Pelargoniam horiorume petunia
bacteria can be also grown by the present culture apparatus. [0107]

Cont ami nat i (Petumdilybriday Afriean violet LSamtpaulharrmmﬁmg, tdandglion Ghargxadwhum
macr ocl adum was seeded on a culture nmediumof the culture apparatus 2 used
in the abowsficiale); eteepiar i (fontnid ofowniaipe Duyclanclorver  Ekrafodinbi ergpens), o
stationary culture at 26C under the natural sunshine conditions (around 10
cm beyond aymbidivn ¢Cesdjdiuiit)e ands the slike;e ashsefuli tre€i gacl?9asnbead0tre20
[0108] As apparent fromthese figures, growth and el ongation of a

fi | ament ous(Azadirashtaciadé),0 orange UlCitros), reotimon avoffden(Cdfif¢ae drabica, ribben part
of the pillar type part of the nucroporous body even 55 days after seeding,
and the gum (Eucalyptus), para rubber tree (Hevea brasiliensis), holly (Ilex aquifolium),

trifoliate orange (Poncirus trifoliata), almond (Prunus amygdalus), carolina
poplar (Populus canadensis), oriental arborvitae (Biota orientalis), Japanese ceder
15 (Cryptomeria japonica), Norway spruce (Picea abies), pine genus (Pinus),
grapevine (Vitis vinifera), apple (Malus pumila), apricot (Prunus armeniaca),
persimmon (Diospyros kaki), fig (Ficus carica), chestnut (Castanea crenata) and
the like; an animal cell such as a lung fibroblast, an epidermal cornified cell, a
melanocyte, a dermal fibroblast, a bronchial epithelial cell, a bronchial smooth
20 muscle cell, an epithelial cell of proximal urinary tubule, a cortex renis epithelial
cell, a mesangial cell, a bronchiole epithelial cell, an astrocyte, an endothelial cell
of unbilical cord blood vessel, an endothelial cell of coronary blood vessel, a
smooth muscle cell of coronary blood vessel, a synovial cell, an endothelial cell
of aorta, a smooth muscle cell of aorta, an endothelial cell of pulmonary artery, a

25 smooth muscle cell of pulmonary artery, an endothelial cell of pulmonary



f.ungus does not reach the pan type part where an organismtissue i s being
cultured. Fromthis result, it was confirmed that, according to the culture
25 apparatus of the present invention, even when a pooled culture nediumis
r- 39 contam nated with a filamentous fungus, invasion of a filanentous
fungus is inhibited or suppressed due t@%he filtering effects of the

m cr oporous body between the culture nmedium and an organi sm sanple, and an
organi sm sanpl e can be transferred to another culture apparatus before

cont am nat ed. an t hereby, 5 the s |l e.c be gontinyed to be. cul t.ured
coni n 1 N Rloodb ke oromelaF eeHcSt deitml “Biubeibod Rrstls g afer o
is provided ulture apparatus.i ich only. a small  anount, of a.culture
rmdhum 1 o caedialial calingh sadotietial ol aimicbiaet Sasse! 2 TYbam g fanas
shaki ng are reduced, &he nurrbei of neceSflar(){r subcultﬁre can be reduced and,
t her eby, cudmmgn nipibrdesmal, papilaneeli.s au€hendmgytss ganbevine oF9ronde: Atey¥nger
peri od becones pgssible w thout subcul ture operation,  so i}he ﬁjl ture

appar at us candotheligl gellgadanespronagy grisat smosthh imnschy celbed ghickgBstoitiee can
be obtained nore conveniently in a single culture operatiaqn, upon
extracki on ssrooth myeslal cellipsmenuse ¢arebrab micrefubulsr endatheligdnepll on pereinat i on
upon subcul ture operation and other stinulation having adverse influences
(physi cal diverunacrpphagep arparciseestinle mpcrophagsea pateansiic smooth masale: ¢ally,
culturing which is not influenced by a pH of a culture nediumand a

cul turing tempepreadipocyte and thieklike of cane gnigals sughe as |anhumant being Haomeer
smal ler, lighter culture apparatus can be 20 provided. r 40 What is

cl ai med i s:sapiend)y arlppaneser mdcaque (Myracatfuscatahi g ithesusppmasaque (Macagae
medi um a m croporous body having the water-absorbing ability, a part of
which is 5 immiattagad chimpaszes(Ram ogledi/tes), annatang-aart Rongo pygmmaens)ga at

| east a part of the culture nmedium and the m croporous body, wherein the
cul tut@ nedigrSua strafa)feemoase (ffwsmmiscuhis)d, & catn(Ratima tiongegoussa idomestic
interior of the m croporous body having the capillary attraction, to supply
t he cul t ur efomddiAltust galhrs) angathieslikd, i s myeehnmaor oeldjadi & fongeis| suchaaseehaka a
surface of the m croporous body, whereby, 10 the organismtissue or an

or gani sm cahbshreonul (Rlamehlira vidhetipesy,anshiitakeu| musteroepp afl ntinubc cadodies)y t o
claim1l, wherein the mcroporous body has a shape of an upright cylindrical
type or pilthamashinggi haskoonh e(Hymanighst enarinoreus)p feredt ¢hicken ondishgpdm
claim1l or 2, wherein the m croporous body conprises a cylindrical or

pi | lar typglgaphyll@nd decastss) Y agmeR6 t naghidditi (Bholvar dlayndkodmibke ca
cylindrical or pillar type part and having a greater outer dianeter than
that of theCoprintdr dteahertarits) |, aulphietuFa(NaetBtoMing hsublfefitifm)0pufballpan
type part is recessed, wherein a part of the pan type part is projected in
its 20 di anglicbperdoneiendiain), NapathefitA@t ehushicdin d{GaRbé@midhalucidigh),of an
opening of a container, and the m croporous body is supported by the

cont ai ner bynehfibtaket mhchropan (ScHigépliu@h colitniie)] 69§tefl nR@htodn {Pieupétuspher y

of an opening of the container.
ostreatus), maitake mushroom (Grifola frondosa), matsutake mushroom
(Tricholoma matsutake), yanagimatsutake mushroom (Agrocybe cylindracea),
20 turkey tails (Coriolus versicolor) , brown yellow boletus (Suillus luteus), larch
boletus (Suillus grevillei), amihanaiguchi (Boletinus cavipes), honshimeji
mushroom (Lyophyllum shimeji), Mucor, Rhizopus, Absidia, Phycomyces,
Aspergillus such as Aspergillus niger, Aspergillus oryzae and Aspergillus tamarii

and the like, Penicillium, Fusarium, Trichoderma, Monilia as well as yeast

25 (Saccharomyces cerevisiae) and the like; a bacterim such as photosynthetic



25 4. The organismcul ture apparatus according to any one of clains 1 to 3,
wher ei n r. 41 the mcroporous body is a fired product of a non-netal
inorganic solid material. 5. The organismcul turing apparatus according to
any one of clains 1 to 3, wherein the mcroporous body is an open-cell type
plastic foam 5 6. An organismculture géparatus, whi ch conprises a culture
medi um a m croporous body having the water-absorbing ability, an

i nterveni ng body connected to the m croporous body which can supply the

| t ' to t I Cr. b bet t,of .1 h
"t er veni np WA arfdteRRsHERELI (P BSTEERI, AaoLomeranHEr bRy at
| east a part, of the .culture di and .the m croporQus body, wherein the
cul ture mediRRARISHIRER W CRFORAEH, PO S HGCARS? JosEOPeiRael y

via communi gating pores | n the interior Qf the m c¢roporous, bo aving the
capillary éﬁl‘PB 13 §ASEa thé ymy Cefﬂ’ Fﬁﬂ@%@&%@gwéﬁoﬁejaﬁgg’ﬁﬁty ue or
an organismcell placed on a surface of the 15 m croporqus .body ner.eby,
t he organi Qﬁ&@fgm@r Pllﬂge hptesarheti |bapf§n@u(€‘q}9@aor%¢30w alop\ﬁ/{l]laS),
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10 aerobic bacilli or cocci (Pseudomonas fluorescens, Pseudomonas aeruginosa,

Pseudomonas ovalis, Pseudomonas gluconicum, Xanthomonas oryzae,
Gluconobacter oxydans), nitrogen-fixing bacteria (Azotobacter chroococcum,
Rhizobium leguminosarum, Rhizobium trifolii, Rhizobium meliloti, Rhizobium
phaseoli, Rhizobium japonmicum, Clostridium  pasteurianum ) ,
15 Methylomonadaceae (Methylomonas methanica), acetic acid bacteria
(Acetobacter aceti), a facultative anaerobic bacilli (Escherichia coil, Enterobacter
aerogenes, typhoid bacilli (Salmonella typhi), Salmonella typhimurium,
Salmonella enteritidis, dysentery bacilli (Shigella typhimurium), Serratia
marcescescens, Proteus vulgaris, Vibrio cholerae, Vibrio parahaemolyticus),
20 anaerobic bacteria (Bacteroides succinogenes), aerobic cocci or coccobacilli
(Staphylococcus  aureus,  Staphylococcus  epidermidis,  Staphylococcus
saprophyticus, Streptococcus pyogenes, Streptococcus agalactiae, Streptococcus
viridans, Streptococcus pneumoniae, Enterococcus faecalis, Enterococcus
faecium, Enterococcus avium, Corynebacterium diphtheriae, Bacillus subtilis,

25 Bacillus anthracis, Bacillus cereus, anaerobic cocci (Nesseria gonorrhoeae),
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15 (diphtheria  (Corynebacterium  diphtheriae), Corynebacterium fascians,
Corynebacterium rathayi, Corynebacterium sepedonicum, Corynebacterium
insidiosum, Corynebacterium flaccumfaciens, Actinomyces bovis, Nocardia
farcinica, Streptomyces griseus, Streptomyces rameus, Streptomyces venezuelae,
Streptomyces omiyaensis, Streptomyces aureofaciens, Streptomyces avellaneus,

20 Streptomyces lutianus), thermophilic bacteria (Aeropyrum pernix, Aquifex
aeolicus, Archaeoglobus fulgidus, Bacillus thermoleovorans, Methanococcus
jannaschii, Methanothermus fervidus, Pyrobaculum aerophilum, Pyrobaculum
calidifontis, Pyrobaculum islandicum, Pyrobaculum oguniense, Pyrococcus

furiosus, Pyrococcus horikoshii, Pyrococcus kodakaraensis, Pyrococcus shinkaj,

25 Pyrolobus fumarii, Rhodothermus obamensis, Saccharopolyspora rectivirgula,
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Sulfolobus acidocaldarius, Sulfolobus shibatae, Sulfolobus shibatae, Sulfolobus
solfataricus, Sulfolobus tokodaii, Thermoactinomyces vulgaris, Thermococcus
celer, Thermococcus odakaraensis, Thermococcus litoralis, Thermococcus
profundus, Thermococcus strain, Thermoplasma acidophilum, Thermoplasma
5 volcanium, Thermotoga maritima, Thermotoga neapolitana, Thermus
thermophilus), methane  bacteria ~ (Methanobacterium  formicicum,
Methanobacterium = thermoautotrophicum, Methanobrevibacter arboriphilus,
Methanobrevibacter ruminantium, Methanobrevibacter smithii, Methanococcus
jannaschii, Methanoculleus chikugoensis, Methanopyrus kandleri, Methanosaeta
10 concilii, Methanosarcina barkeri, Methanosarcina mazeii, Methanosphaera
stadmaniae, Methanothermobacter thermautotrophicus), halophilic bacteria
(Haloarcula japonica, Haloarcula marismortui, Halobacterium halobium,
Halobacterium salinarium, Haloferax mediterranei, Haloferax volcanii,
Halomonas variabilis, Natronobacterium pharaonis, Tetragenococcus halohila,
15 Vibrio parahaemolyticus, Vibrio vulnificus), cryophilic bacteria (Colwellia
psychrerythraca, Moritella marina, Yersinia enterocolitica, Yersinia
pseudotuberculosis, Shewanella benthica), barophilic bacteria (Moritella japonica,
Moritella yayanosii, Photobacterium profundum, Shewanella benthica,
Shewanella violacea, Shewanella oneidensis), acidophilic bacteria (Aeropyrum
20 pernix, Sulfolobus solfataricus, Sulfolobus tokodaii, Sulfolobus acidocaldarius,
Thermoplasma acidophilum), alkaliphilic bacteria (Bacillus alcalophilus,
Bacillus halodurans, Bacillus pasturii, Exiguobacterium aurantiacum),
radiation-resistant bacteria (Deinococcus radiodurans, Micrococcus radiodurans,
Bacillus cereus), petroleum catabolizing bacteria HD-1 strain which was isolated

25 at an oil field in Shizuoka Prefecture (C O ,-fixing type petroleum synthesizing
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(Pseudomonas putida TH-2000 strain) and the like.  As a specific culture method,
any culturings known in the art are possible. When a plant is a subject,
examples thereof include dedifferentiation (callusing) and redifferentiation of a
5 plant tissue, anther culture, shoot apex culture, protoplast culture, batch culture,
clonal cell culture, seed culture, high density culture, cocultivation, nurse culture
methods, a conditioning culture method, an isotope competition method, a direct
labeling method, an ovary culture method, an ovule culture method, an embryo
culture method, a pollen culture method, a synchronized culture method and the
10 like. In addition, when fungi are a subject, examples thereof include isolation
culture from parts such as stalk, upper part of stalk, gill and pileus of mushroom
fruit-body, spore isolation culture, isolation culture from soil and air, subculturing
from isolated fungus strain and the like. In addition, when animals are a subject,
examplés thereof include gastrointestinal epithelial cells culture, hepatocyte
15 culture, human epidermal keratinocytes culture, vascular endothelial cells culture,
renal cells culture, langerhans islet cells culture, fibroblast culture, muscle cells
culture, myelocyte culture, cancer cells culture, neural cells culture, bronchial
epithelium cells culture, neural cells differentiation culture, blood cells
differentiation culture, embryonic stem cells differentiation culture and
20 hepatocarcinoma cells differentiation culture. Further, when bacteria are a
subject, examples thereof include anaerobic culture using nitrogen, carbon
dioxide or the like as the atmosphere, aerobic culture using air, pressurized
oxygen or the like, culturing under strong alkaline condition, culture under strong
acidic condition, culture at high temperature, culture at low temperature, culture

25 at a high salt concentration, pressurized culture which is performed in the
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an organic solvent, culture under radiation, and culture which is performed with
applying gravity by centrifuging.
[0078] The second embodiment of the organism-culture apparatus of the
5 present invention is an organism-culture apparatus 11 comprising a culture
medium 13, and a microporous body 12 comprising a cylindrical part and a pan
type part continuing upwardly from the cylindrical part and having a larger outer
diameter than that of the cylindrical part, and which can induce propagation,
dedifferentiation, differentiation, regeneration, preservation, selection, isolation
10 and cross by placing an organism tissue 14 on a bottom 15 of a pan part in which
a center thereof is recessed, as shown in Fig. 4 and Fig. 5. A microporous body
12 comprising a cylindrical type part and a pan type part is supported by a
container 18 and seals the interior of the container by contact between a bottom
17 of a part 16 which projects in a diametric direction of the pan type part and a
15 periphery of an opening of a container. Alternatively, a pan type part 12 of a
microporous body can be sealed by fitting thereto a lid 19 which has material and
shape by which the culturing status can be observed from the outside, such as a
petri dish having an inner diameter corresponding to or greater than an outer
diameter of the pan type part. Alternatively, a pan type part may be simply
20 sealed with an aluminum foil as explained in the first embodiment. In addition,
alid 19, a container 18 on a part 16 joint parts and feeding tube. This apparatus
can keep sealed even under pressure or depressure. In addition, it is preferable
that the microporous body has the resistant to heat, strong alkaline, strong acidic,
high pressure, low pressure, organic solvent, radiation, ultraviolet or the like.

25 [0079] Since a culture medium, a raw material and a material of a
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5 MODE FOR CARRYING OUT THE INVENTION

[0080] Examples
In order to make clear that organism cells can be cultured using the
organism-culture apparatus of the present invention, the following apparatuses
and samples were used to perform experiments.

10 [0081] Culture experiment 1
(1) Culture apparatus
A cylindrical type microporous body having an outer diameter of 1.4 cm, an
inner diameter of 0.9 cm and a height of 4.5 cm which had been prepared by
firing at 1250 °C for 24 hours while containing 50-60 % by weight of alumina

15 Al,O3 in Murakami clay (manufactured in Niigata Prefecture in Japan), was
disposed upright on a bottom of a glass flat-bottom test tube having a diameter of
2.3 ¢cm and a height of 15 cm, and 6 ml of a dedifferentiation MS liquid culture
medium containing each 2 ppm of naphthalene acetic acid (NAA) and
benzyladenine (BA) was poured therein. Thereafter, an opening of the glass

20 flat-bottom test tube was sealed with a doubled aluminium foil. After it was
confirmed that a culture medium was absorbed throughout the microporous body
in the test tube, this was sterilized at a high temperature and a high pressure for
10 minutes using an autoclave (121°C, pressurized at 1.2 atm), and allowed to
cool to obtain a culture apparatus 1. The microporous body used in the

25 experiment had the heat resistance.
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102071 10528 (d>a cil?}llc?ri/cza%pg%t ha%glgtz/%ﬁte(r )dlameter 1.7 cm, an inner diameter of 0.7
cm and a height of 4.7 cm, and having a pillar type part having an outer diameter
5 of 1.5 cm and a height 4.3 cm and projecting upwardly on a bottom of the part in
which a center of the pan type part is recessed, which had been prepared using
the same raw materials and conditions as those for the above culture apparatus 1,
was fitted in a glass container having a volume of 570 ml, and an opening of the
pan type part was sealed by covering with a petri dish.  That was dry-heated to
10 sterilize for 2 hours in a heater (161°C).  On the other hand, a dedifferentiation
MS liquid culture medium containing each 2 ppm of naphthalene acetic acid
(NAA) and benzyladenine (BA) was poured into an Erlenmeyer flask, and
sterilized at a high temperature and a high pressure for 10 minutes using an
autoclave (121°C, pressurized at 1.2 atm). Then, under the aseptic conditions,
15 the microporous body was lifted slightly to detach from the container, and 130 ml
of a dedifferentiation MS liquid culture medium which had been sterilized was
poured therein through a gap. Thereafter, this was allowed to stand until the
culture medium was absorbed throughout the microporous body, to obtain a
culture apparatus 2.
20 [0083] (2) Test material
As a test material, a seed and a leaf of an immature tobacco SR1 (Nicotiana
tabacum) of 17 days after germination, and anther in a bud of strawberry
(Fragaria chiloensis) having a diameter of 3 mm were used. These test

materials were sterilication-treated by washing with flowing water, immersing in

25 70% ethanol for a few seconds, immersing in a 5% aqueous sodium hypochlorite
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sterilization-treated as described above, and was used as a test material.
[0084] (3) Culture
5 The aluminium foil was removed from the culture apparatus 1 under the aseptic
conditions, the test material was placed on an inner surface at a top of the
microporous body and an opening was sealed with the aluminum foil again.
Separately, the petri dish was removed from the culture apparatus 2 under the
same conditions, the test material was placed on a bottom of the pan type part of
10 the microporous body, and an opening of the pan type part was sealed with the
petri dish again. Like this, the test material placed on the culture apparatus 1 or
2 was subjected to stationary culture at 26°C under the natural sunshine
conditions (around 10 cm beyond a frosted glass).
[0085] (4) Results
15 (1) Tobacco seed
Process of growth of a tobacco seed placed on the culture apparatus 1 as
described above is shown in Table 1 and the statuses at the days 5, 10, 26, 28 and
32 after placement are shown in Figs. 7-11, respectively. Separately, growth of
a tobacco seed which was cultured with a culture medium containing neither
20 NAA nor BA as a control is shown in Fig 12.
[0086] Table 1

Days after seeding Process of growth of tobacco seed
Day 0 Seeding
Day 5 Germination, root being undifferentiated

25 Day 7 Callused
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Day 10 Callus, diameter 0.8 mm
Day 26 Callus, diameter 4.3 mm
Day 28 Callus, diameter 5.0 mm
Day 32 Callus, diameter 6.6 mm

5 [0087] (ii) Leaf of immature tobacco
Process of growth of a leaf of immature tobacco plant which had been placed on
the culture apparatus 2 as described above is shown in Table 2, and the statuses
immediately after placement, the days 10, 33 and 56 after placement are shown
in Figs. 13 to 16, respectively.
10 [0088] Table 2
Days after placement Change in tobacco leaf and

callus diameter

Day 0 Placement, 3.1 mm

Day 10 Callus, diameter 4.7 mm
15 Day 33 Callus, diameter 4.9 mm

Day 56 Callus, diameter 5.1 mm

[0089] (iii) Anther of strawberry
Process of growth of an anther of strawberry placed on the culture apparatus 1 as
described above (N=29) is shown in Table 3. In addition, a photograph of a
20 callus of a strawberry anther on the day 35 after placement is shown in Fig. 17.
[0090] Table 3
Sample No. 26
Days after seeding Process of growth of strawberry anther
Day 0 Placement
25 Day 7 Callused
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Day 28 Callus, diameter 0.8mm
Day 35 Callus, diameter 2.6mm

[0091] From these results, it was confirmed that, according to the culture

5 apparatus of the present invention, the plant tissue can be grown similar to the
conventional agar media, regardless of species of a plant and a tissue part, and
plant hormones in a culture medium influence on morpholgenesis and
propagation of a plant tissue via the microporous body. A callused rate of an
anther of strawberry was 55.1 %.

10 [0092] From this, it was demonstrated that a plant tissue can be cultured
using the microporous body in the present culture apparatus as a medium, and the
advantages can be sufficiently exerted without the disadvantages of the previous
medium.

[0093] Cﬁlture experiment 2

15 (1) Culture apparatus
According to the same manner as that for the above culture experiment 1 expect
that 130 ml of a modified Ohta culture medium (obtained by dissolving 10 g of
glucose, 1 g of citric acid, 1 g of ammonium tartrate, 1 g of potassium
phosphate, 1 g of magnesium sulfate, 50 mg of calcium chloride and 7 g of

20 HEPES in 1 liter of water) as a culture medium was placed in the culture
apparatus, an experiment was performed.

[0094] (2) Test material
As test materials, filamentous fungi Oospora roseoflava, and Flammulila
velutipes were used.

25 [0095]  (3)Culture
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Under the aseptic conditions, a petri dish was removed from the culture apparatus

2 the filamentous fungus was seeded on a central part of a bottom of the pan type

part of the microporous body, with a platinum needle, and the pan type part was

sealed with a petri dish again. The filamentous fungus seeded on the culture
5 apparatus 2 like this was subjected to stationary culture at 26°C under the natural

sunshine conditions (around 10 cm beyond a frosted glass).

[0096] (4) Results

(i) Oospora roseoflave

Process of growth of Oospora roseoflava seeded on the culture apparatus 2 as

10 described above is shown in Table 4 and Figs. 18-21.
[0097] Table 4

Hours after seeding Process in growth of filamentous fungus

0 hour Seeding

26 hours Flora, diameter 5.2 mm
15 49 hours Flora, diameter 29.6 mm

73 hours Flora, diameter 56.8 mm

91 hours Flora, diameter 56.8 mm

(Bottom 22.9 mm, Inner side 5.1 mm)
[0098] (ii) Flammulina velutipes
20 Process of growth of hypha of Flammulina velutipes seeded on the culture
apparatus 2 as described above is shown in Table 5 and Figs. 22-26.
[0099] Table 5
Time after seeding
0 hour Seeding
25 Day 10 Flora, diameter 19.6 mm
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Day 13 Flora, diameter 44.8 mm
Day 14 Flora, diameter 54.0 mm
5 Day 15 Flora, diameter 56.0 mm

[0100] From these results, it was confirmed that fungi can be grown by the
present culture apparatus regardless of a kind of a fungus.
[0101] Culture experiment 3
(1) Culture apparatus
10 According to the same manner as that for the above culture experiment 1 except
that 130 ml of a potato-sucrose culture medium (obtained by placing 200g of a
potato, a skin of which had been peeled considerably, in an appropriate amount
of water, boiling for 30 minutes, filtrating it, adding 10 g of sucrose and water to
adjusted to 1 liter with water) as a culture medium was placed in the culture
15 apparatus 2, an experiment was performed.
[0102] (2) Test material
As a test material, a bacterium Bacillus subtilis was used.
[0103] (3) Culture
Under the aseptic conditions, a petri dish was removed from the culture apparatus
20 2 a Bacillus subtilis suspension was coated on a bottom of a pan type part of a
microporous body, and the pan type part was sealed with the petri dish again.
The bacterium seeded on the culture apparatus 2 like this was subjected to
stationary culture at 26°C under the natural sunshine conditions (around 10 cm
beyond a frosted glass).
25 [0104] (4) Results



10mM 109Z& () -109%%Z& ()- 10Z 10Z 10Z8$109%Z& ()- OL! 109%Z& ()- .  $10%Z& ()-
}u}[<bCO 10mB$109%&Z& ()-!s$10% r& ()- s$10% kr& ()- $109Z& ()-! & $1L0%& () -
+H $109& ()- YrS40 110%& () - 10%& ()-t 10ZZ 10ZZ

1077 00$109ZZ&' () - &&$109Z&' () - ! &$10% V& () - Tq} [ <r S40

1°$10%m& ()-! $109& () - s$SLO0%ME ()-!s$L10%E () - #10%m& () - & #109%& () - &gk} r g\ =0
110%1& ()- 10m 10m

10nD$10%1& () - & | 0$109& () - 8&SSLO%TE! () - | 8&s$10%& () - NdEG\ =0 1" $10%r€! () -

1 10%& 10%m& M O(V (). 0% ¥4 \=0 1!9, 1 (3

>, 109%& ( () ﬁl MW (‘{“g 9 )5) see%pg&@%é}e(gu g @pparatus 2/ 0
| 0, 0, 0, -

1110 /(Z& () 3 d%scn eci al:)lcg)vézi%s own 1n igs. n%%an@%g /am% ;gl)ocegslc())t/ gr%v;t?l for 1 flora

is shown in Table 6.

[0105] Table 6

5 Time after seeding Process of growth of bacterium
0 hour Seeding
66 hours Flora, diameter 2.00 mm
92 hours Flora, diameter 5.29 mm
109 hours Flora, diameter 5.94 mm
10 118 hours Flora, diameter 7.12 mm
132 hours Flora, diameter 7.74 mm

[0106] - From this result, it was confirmed that bacteria can be also grown by
the present culture apparatus.
| [0107] Contamination inhibiting experiment

15 A filamentous fungus, Gonytrichum macrocladum was seeded on a culture
medium of the culture apparatus 2 used in the above culture experiment for
strawberry anther, and subjected to stationary culture at 26°C under the natural
sunshine conditions (around 10 ¢m beyond a frosted glass). The results are
shown in Figs 29 and 30.

20 [0108] As apparent from these figures, growth and elongation of a
filamentous fungus seeded on a culture medium are inhibited at a lower part of
the pillar type part of the microporous body even 55 days after seeding, and the
fungus does not reach the pan type part where an organism tissue is being
cultured. From this result, it was confirmed that, according to the culture

25 apparatus of the present invention, even when a pooled culture medium is
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5 the sample can be continued to be cultured again.

INDUSTRIAL APPLICABILITY
According to the present invention, there is provided a culture apparatus in which
only a small amount of a culture medium is consumed, a necessity of operations
10 such as stirring and shaking are reduced, the number of necessary subculture can
be reduced and, thereby, culturing of an organism tissue or an organism cell over
a longer period becomes possible without subculture operation so the culture
apparatus can be provided by which a greater amount of useful substance can be
obtained more conveniently in a single culture operation, upon extraction of
15 useful substance from a tissue or cell. And contamination upon subculture
operation and other stimulation having adverse influences (physical stimulation
upon subculturing) can be prevénted. In addition, culturing which is not
influenced by a pH of a culture medium and a culturing temperature or the like
becomes possible. In addition, thinner, smaller, lighter culture apparatus can be

20 provided.
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93] ¢" A " Defeulture Pacdigin pmdrdhe 'miczoporoas/ rady, gvherein th¢ ealture medium is
transferred upwardly via communicating pores in the interior of the microporous
body having the capillary attraction, to supply the culture medium to an organism
tissue or an organism cell placed on a surface of the microporous body, whereby,

10 the organism tissue or an organism cell is cultured.

2. The organism-culture apparatus according to claim 1, wherein the microporous

body has a shape of an upright cylindrical type or pillar type.

15 3. The organism-culture apparatus according to claim 1 or 2, wherein the
microporous body comprises a cylindrical or pillar type part, and a pan type part
continuing upwardly from the cylindrical or pillar type part and having a greater
outer diameter than that of the cylindrical or pillar type part, in which a center of
the pan type part is recessed, wherein a part of the pan type part is projected in its

20 diametric direction and has a greater outer diameter than that of an opening of a
container, and the microporous body is supported by the container by contact
between a bottom of the projected part and a periphery of an opening of the

container.

25 4. The organism-culture apparatus according to any one of claims 1 to 3, wherein
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the microporous body is a fired product of a non-metal inorganic solid material.

5. The organism-culturing apparatus according to any one of claims 1 to 3,

wherein the microporous body is an open-cell type plastic foam.

6. An organism-culture apparatus, which comprises a culture medium, a
microporous body having the water-absorbing ability, an intervening body
connected to the microporous body which can supply the culture medium to the
microporous body by contact between a part of the intervening body and the
culture medium, and a container containing at least a part of the culture medium
and the microporous body, wherein the culture medium supplied via the
intervening body is transferred upwardly via communicating pores in the interior
of the microporous body having the capillary attraction, to supply the culture
medium to an organism tissue or an organism cell placed on a surface of the

microporous body, whereby, the organism tissue or the organism cell is cultured.

7. The organism-culture apparatus according to any one of claims 1 to 6, wherein
the organism tissue or the organism cell is a tissue or a cell of plants, fungi or

bacteria.

8. A method of culturing an organism, which comprises transferring a culture
medium upwardly via communicating pores in the interior of a microporous body
having the water-absorbing ability, a part of which is immersed in the culture
medium, to supply the culture medium to an organism tissue or an organism cell

placed on a surface of the microporous body, whereby, the organism tissue or the
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organism cell is cultured.

9. The method of culturing an organism according to claim 8, wherein the
organism tissue or the organism cell is a tissue or a cell of plants, fungi or

bacteria.



