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(57) Abstract: The present invention addresses the problem of providing a method for producing a PHA, the method
making it possible to casily suppress lowering in the permeability of a membrane caused by a microorganism-derived
component. The problem is solved by a method for producing a PHA, the method including: (a) a step of maintaining a
culture medium containing PHA-containing microbial cells at 40-80 ° C; (b) a step of enzymatically treating the culture
medium obtained in step (a); (¢) a step of adding an oxidant to the culture medium obtained in step (b); (e) a step of
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centrifuging the aqueous suspension obtained in step (c); and (f) a step of membrane filtering the aqueous suspension
obtained in step (e).
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FHEERRR (L m2h) =£F@AKE (L) / (REE (m2) X358
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[0102]

[0103]

[0104]

B (h) )

(VIO BE)

PHAREICAELALZY V/NVEEIX, BCA Protein Assa
yKit (Thermo Fisher Scientific#f) Z#BL
TRHELE, BEFRNICIE. T2 (¢’ ) BRIOPHAKKERE®RZ20~5
Omg GRFICH1OmgDP3HB3HHNFA2E2ET38) #15mL
O77NAVFa—TITHAL, AiEeF Y FOREFEZ2mLZRMLALE, 6
OCTI30MAIRE D L, IREDETHLI0PRIC2ECTITHEL, K
R562nmORAEEREL .

(E=HEFI1)

(5&)

ERARBEWO2019 714271 7F5ICEEHEDIIAIZT - 21—
07 7%, AXEOEE (0041) ~ (0048) ICREBOAETEEL
. PHA%ZEE I 2ER2ECEREERER, BB, SWAM=T -2
—hO7 7 BETIE, AF7YTESR - XA M—IICHEINTWS,
PHA®MRYR LB OMERL (3HBEA 3 HHEMOHEML) 129 4
/6 (mol /mol) TH>%,

(L& (a) : NEb)

FERTELNCBERESERE, WE60~7 0CTT7HBEMEAS LB
MBS 2 EICEYBRBLEETV., NECEERE S, NELEERSP
DPHANDEEBTHNFEIL. 180ATH 7k, T NELEEBRDE
EHEEIZ. 30EE%THT,

(L7 (a’ ) :7IAY)BETER)

S3O0%KE{IEF M) D LZRAWT, FMEEEEROPHZ9. 0£0. 2
REL. REEZ50+x2C& LT, PHADODFEFE. 1 288117«
s If2 (a’ ) OHBROPHADHFEIXZS0FTH o7,

(I (b) : BHNE)

RECEBRICT L, MIEEROEE (RTFRTVAY) 29T 2E
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[0105]

[0106]

[0107]

RCHDVYF—L (BT 7AILFHNAMERE) %, HABENA1Oppm
ERBEDITHEMLT, 5O0CT2HRKEGRKELE, TDR. VNIV EDHE
BRETHDITIHS—F2. 5L (Novozymeithl) %, HEEN

300 ppm&RBEHICHML, RWT, 50CT30O%KEIEFR)D
LERMULT, pHS8. BICHELALS 2BEME L. BRLEI N
BHREST,

(I (c) :B{cHnE)

LRETHRONABRUIEINIBEERICERILFITH 5 BHIEKR (EL
IV LM HES) R/ L7E, RWT, 30%KEIEF M) D LKEEZE
AMLT. pHZE10. SICEAELE, BR%Z60CTHIFLDD., 30%
KBBIEF MU D LKBRERNMLUEIFZZEICEY, pHE10. 5TA4HF
EHE L. PHAKERBRESL,

(I (d) : REEUFSLTTIVA ) NIE)

AUEC B IE K RUIBZR DO P HAKMERBKRICHLT, 0. 6~1. OFE
WICRBEHICAEEURITHS NTUILREF M) UL (SDS, fEEH
) ZARMU, ZD%. REEMRIZRMU P HAKKEREBERIC, KB
FR)DLKBRERMLULT, pHANT 1, 00, 2&ERBEDICAEL
 TZILAVMEBINEPHAKSERERE S,

(I (e) :=ODDEE)

FRTESNAETLAVBREBINALPHAKGEEBRICN LT, SE20XR
BKERMLUIE, ChZeRB0O0oBELR. EBERELT2EBEHBLE, 2
DiEfE L PHADKERBRIC,. RELELLBEERAEOKELLT N) DA
KBER (pH1 1., 0) ZRMLTEODDEEL., EEZRELL, EIICH
EKEZRMLTREBEIE, 0. 2EENDORTVIMEBFN) VL&, PH
AD1/100EED7/AF7—E (VRYPA LHE, TARS—Y) &%
L. pH10. OTS50CICRFLALEE., 2EEBH LA, TO®R., &
DOBEICELY EEERELT (1) 2. 5. (2) 3. (3) 3. 317

(4) 3. 715, (b) 4BRMmELIE, ILIIKERMTSZZET. PH
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[0108]

[0109]

[0110]

[0111]

[0112]

ARFDXATTE (DB0) 2umTHY, BEFIREN26EEY (
PHANTODEEE:260g /L) THHPHAKMERERES,
NI7EBIERZENEN, (1) 1630ppm. (2) 1430ppm. (3
) 1400ppm, (4) 1220ppm, (5) 1200ppmThH-oi

(T2 (f) &2’

2EEE LTERIRE (MEMBRALOX (B&m&E) 1T1—-70, P
ALL#E, ME: 7LIF+E53IvY) AW, BISICRT 5BREEIC
T. RIEBPHAXKMBREREZZERERICEREEL. BRYRENLGLEE
%ERDETHBEERLL, 2BROREE (BRERNISRRT 2RFE
) 3 ~4m/ s, REZEIX80kPa&lir,

(Le&f 1]

BRAeFLIE % R LA o 2 2 & LUAME. EREGIT ERERICLTPHAK
MRBRER L, 4. BREEXREEThTh2. 9fF. 3. 3. 1. 3
. 3%, 3. BfE. 3. TfE 45 4. 245 4. 5% 5. 5fEELEL

(te&h) 2]

BACFINIR 22 O DBRICER LA AL, ERfl1 EAHRICLTP
HAKMERBRES, BH. LA 2135 XE 1 ICEHINTWDEHE
ICHEYET %, REERIEETNENIME 3. 6. 5F& L,

(R

HHEf 1. LRI, LhEHI2 TERIE LR P HAKSEREROY > TIL
DRAE & FHFBRROAERREZ 7Oy b LETS 7%, B1ILRT,
Bl1r, YTV BREREMEVIOIEE, #ETHIE BREDR
WEDIFE, 280 nmICEIFIRAEDERELSR>TWVD,

1&Y, BODBEORICEFINIEZ 1T o 226 1 1E. BFINE%
TR >, BLTRODREDRICBEREKRILE % 1T - 7 L&
P12 EHERT, BREOCHRLE (TS5, REREDRRE) ICBWT, P
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[0113]

[0114]

[0115]

HAKMERBROEHEFEBRRNEN >/, EHEEFOP HAKMERBRD
FHBEBRRISWNEE, LUYBDPHAKERBERNIELZEA (58)
INTWBZEETRT, MELY., ABLERZEIGR. BREERRDICELBED
BEMOETEBEICHHETZIENTEDIENRINE,

Fro. H2ICiE, EREGITOAERELALE S, LB 04 EREL
LEBICOWT, BoFlEOERzToiEREnd, M24LY. EhEH
DOLEFEE, BREATOLEFEHBRLT, 3kDallTORZTIDHFAEL
BFENTW, &Fk Bk RUT7O2VILT7I RESRKE (SDS—PAG
E) IC&Y, EEF1TOLEFELRETDOLEFICOWTES FILOMREZT
S2fEl A LRBEBKOERISELNL (F—FIEFRIAW, ) . LED
52T, AEEFEICLZ2EOEBMEOETOIFIL, HEERICEEN SR
MOBEDTFRICEY., BE2EFDOEOEAENMIFINTWVWSE I EICRZED
THDIENTEBINS,

EX Lo AYREH

AFEBRIX, PHAZ, INERLCHEETDZIENTES, T, LENST
. AFBRIZ, BE RE ME Bx EF #ER. KE EXRH a8
. BEE, BM. TOMHROSFICHFEICHBTZIENTE S,

RS DEA
1 BRIE
2 Ry
3 0
4 IEEE
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[55KIA1]

[553K1R2]

55 KIR3]

[55K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

sR K D&
(a) RVEROFOTIAVEEEETIEAZSUEERE 4
0~8 0 CTHRET 2T,
(b) BUEETRR (a) THELNWAESRKRIC. BRAHRNML TRIEE
heBRNET 5 TR,
(c) BUEETHR (b) THELOLNWAESEKRIC, BEIERMTHIE

(e) RIEEIHRE (c) THRLNAKUREBEREZ., BODEET HTHE

(f) AIEEIRE (e) TELNWAKUERERE. EABT 2T,
50, RUEROFDTILAVEBORERZE,

RIS L (e) ORIIC, (d) AIEEIRE (c) THESNKUERRS
WIC, REEURISICTIL A KBERERMLT, pHE10. O
~12, OICEAETZIRZ2L. BFKREVICEEOR) EROFY
TIVh VvBOEE .

AIEETRE (b) ILBIT 2R, BEER. 8L/ FLRETILA
VMY VRV ERRBRTH D, FKRKE1TLE2ICBHOR) ER
OF%>7ILHVEBOEER X,

AIEETHE (c) KB 2BIFD. BEEKRELIEIFVVTHD
ERE1FAE2ICEEOR) E ROFS T7IL A VEEROEERE,

RIS TR () IKHIF2EZBEL. VOXRT7O—2@THS, &K
B1FERE2ICEHOR)E FOFITIAVEBOEESE.

I, (g) RIKEIR (f) THRONAKMERERERIET ST
BEBU. BRETFLE2ICEHORY EFOFOTILAVEBOR
&%

AIEETRE (c) ICHWVWT, RIEEBEBRDOpHANA10. 0~11. 0
TH?. BRE1FLE2ICEHEOR) E ROFO 7 A VBOEE
Bk
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N3000p pmMUTIKARZFEFTEDDMAEERT 5, BXRIE1F/-

IR 2ICEEORY £ ROF S P D VBOBESE,
[55:k1E9] T (f) KB1T3. KERBROPHA8., 0~12. 0TH3
A KIR10]

FERIB1F/E2I1IC8EFEOR) e ROF> 7L A VEBBOELERIE,
T3 (c) IKHiFd,. BEBROEEN.

30C~75CTH5.
KRIB1FAEF2ICE8FOR) e ROF> I A VEEORERE,

anh
il



1/2

WO 2024/166803 PCT/JP2024/003416
[Eg1]
1
90 .
® = {5l
80
o @ o LA
70 .
< TP @ HE 3R 1512
E 60
= ()
1 50 O
K2 o G
w40
K 50 © Y
&y 30
&
20
10
0
0 0.2 0.4 0.6 0.8 1
Abs280
[Eg2]
2
0.20
2 EeBEI1
EHEHI1
0.15
<t
w
@ 0.10
O
<
0.05
BN

~3kDa 3~30kDa 30~300kDa 300kDa~0.2um 0.2~0.45pm



2/2

WO 2024/166803 PCT/JP2024/003416

[43]
3

v




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2024/003416

A. CLASSIFICATION OF SUBJECT MATTER

CI12P 7/625(2022.01)i; CO8G 63/06(2006.01)i; COSL 101/16(2006.01)i
FI. C12P7/625; CO8L101/16; C08G63/06

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C12P7/625; C08G63/06; C08L.101/16

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2024
Registered utility model specifications of Japan 1996-2024
Published registered utility model applications of Japan 1994-2024

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 8-508881 A (ZENECA LIMITED) 24 September 1996 (1996-09-24) 1, 3-10
claims, page 5, paragraph [0002] to page 6, paragraph [0006], examples
1-10
Y JP 2019-97518 A (KANEKA CORP) 24 June 2019 (2019-06-24) 1-10
paragraphs [0052]-[0055], examples
Y JP 8-503131 A (ZENECA LIMITED) 09 April 1996 (1996-04-09) 1-10
claims, page 9, paragraphs [0002]-[0003]
P, X WO 2023/027953 Al (MEREDIAN, INC.) 02 March 2023 (2023-03-02) 1-10
claims, paragraphs [051]-[053], examples
D Further documents are listed in the continuation of Box C. See patent family annex.
*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be
“B earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination
“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
05 April 2024 16 April 2024
Name and mailing address of the [SA/JP Authorized officer

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/JP2024/003416

Patent document
cited in search report

Publication date
(day/month/year)

Patent family member(s)

Publication date
(day/month/year)

Ip 8-508881
Ip 2019-97518
Ip 8-503131
WO 2023/027953

A

24 September 1996

09 April 1996

us 5691174 A
claims, column 1, paragraph
[0009] to column 2, paragraph
[0009], examples

WO 1994/024302 Al
EP 694074 Al

us 5622847 A
claims, column 4, paragraphs
[0003]-[0004]

WO 1994/011491 Al

EP 670891 Al

Form PCT/ISA/210 (patent family annex) (July 2022)




[EI R &

] B B
PCT/JP2024/003416

A. HERORTLI0FONE (BRFEHFIH (1PC) )

FI: €12P7/625; C08L101/16; €08G63/06

C12P 7/625(2022.01)1; €08G 63/06(2006.01)1; CO8L 101/16(2006.01) 1

B. HEZIT > 7208

HE 2T o R NRER (ERRNAF2HE (1PC) )
C12P7/625; C08G63/06; C08L101/16

BNRERUADBER CRHEZ T o722 BIZEENDED

HAREEMAFEQAR 1922-19964

HAEAFEEAFEAR 1971-20244

HAEEAFTRERAHR 1996-20244F

HARE BB ERHEAR 1994-20244
FEBFAECHALZEBF T —ANR—R (F—AR—ZADLHR, FAEIMEH L - HZE

C. BE Y & L3805 01D 3k

WHLEO | aimame RO—HOEFRASIET 5 £ 313, TOMET 5 EHO%R Mo
X JP 8-508881 A (K24 - U I5 v k) 24.09.1996 (1996 - 09 - 24) 1, 3—-10
RSRFRORIE, b. SH2EE-D. 60BN
Y 1-10
Y JP 2019-97518 A (BER2HEH % ) 24.06.2019 (2019 - 06 - 24) 1-10
[0052] = [0055] . %fl
Y JP 8-503131 A (XA - ) I5w k) 09.04.1996 (1996 - 04 - 09) 1-10
_______________ RFERORIA, 0. SBLSEE
P, X WO 2023/027953 Al (MEREDIAN, INC.) 02.03.2023 (2023 - 03 - 02) 1-10
Claims, [051]-[053], Examples

FAMTRERENE=TH4&E3 =5

[ cmos =it cmasssntes KTV T 73D — 2T 2 Bl B,
« BIAXBONT T — T B U H AR I AT o T O
A RITEIED b B XETIRA S . RS R 0 B 5 Lo Cian < SRORES ORI K DL ]
“pr IR C A B NS AT B SR Y. L SR L 7 Sk o ATs
B LI JI0) K IR T B, K LRI X D B OXM LD 2L, § RABOATHADH A
Bz IAVEG0) o R D Ao S35 2 P> 1 DDk
“1 7h73‘|2 +" Y ~— oA
- SRR RasngTo e eogrnny T FEMIRRENTRLE, St o L oy
A
“o7 O & 2R, BH. BREIISET S H “&" BTV R Ty XU -3
b EENKEEEEIT. 2o EAHEDXIE DR Y 4 2 KD HO
BERE SN
EEHAE A5 1 LH s C A
05. 04, 2024 16. 04. 2024
ZMBCHTHE BIEOHZE (BFFTFrEBEEE)
EZK%?FTT“(ISA/JP)
5328915 SERK BT AN 3634

FEEEFEE 03-3581-1101 PR 3448

FE= PCT/ISA/210 (BB2°—Y) (202 28 T7TH)




ESl T EBRHEES
NPV hT773)—Z B
77T s ofR PCT/JP2024/003416
5 A R AFEH N7V 773D —XHR AFEH

JP 8-508881 A 24.09.1996 Us 5691174 A
Claims, 281775 LNEEIE
FE-E5271 T LEEIBE,
Examples
WO 1994/024302 Al
EP 694074 Al

JP 2019-97518 A 24.06. 2019 (Z773V)—RL)

JP 8-503131 09.04.1996 Us 5622847 A
Claims, ZB47% 5 LEE3-AB%
¥
WO 1994/011491 Al
EP 670891 Al

WO 2023/027953 Al 02.03.2023 Us 2023/0061702 Al

FER PCT/ISA/210 (S5 b7 7 3 ) —HIBIHD (202287 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - claims
	Page 30 - claims
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - wo-search-report
	Page 34 - wo-search-report
	Page 35 - wo-search-report
	Page 36 - wo-search-report

