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(57) Abstract: Provided are: a novel polyhydroxyalkanoic acid which has a functional group at a terminal carboxy group, and which
is able to be chemically modified, while being easily controlled in terms of reaction; and a method for producing this polyhy-
droxyalkanoic acid. A polyhydroxyalkanoic acid according to the present invention is obtained by introducing a specific alkyne
group, alkene group, thiol group, azide group or allyl group into a terminal carboxy group. A production method according to the
present invention comprises a step wherein a microorganism that is capable of producing a polyhydroxyalkanoic acid is cultured
with use of an alcohol that has an alkyne group, an alkene group, a thiol group, an azide group or an allyl group.
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ICR9 s
Kkl 10

3—TFv—1—F—%1. Og /LEFTIEHMIIEIFTE. KNK—
005 trc—phaldJ4b/AphaZl, 2, 6FICLBPHADS:
5

EEFI9 EE#IC. KNK—005 trc—phaldJ4b /AphaZ
1, 2, OHAIER, BELUBEPHAAZIE L, =720, BEHdIcEHm
$53-TF —1—-F—IOKREIFT. Og /L&, BHNELPH
AICDWT, E/7—2Zvy MAEGUEREGFEDODZITWo 1z, ED
BREKXRITICKRT,
KiwEhl 11

E—AA"FIU-1-F—)I%0. 29/ LEBTIZEMIBITS, KNK
—005 trc—phadd4b AphazZl, 2, 6/ICEBPHA®D
R

EHF1 EEBKRIC. KNK—005 trc—phaddb AphaZz
1, 2, 6HEEE, BREUBEPHAEIEB LA, 2L, PHA%RERE
BIlsw2-7ORy—1—-F—LORDLYIL, 5—~"FV—1—F—
IWEREO., 29/ LEAZEIEMAPICHMLE, B5h/APHAILD
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[0067]

[0068]

[0069]

WT, /71y MEESREDFEDIMEIT oL, TOBRER
TICRY,
Ehefl 12

5—A~"Fvv—1—-F—)%1. 0g/LEFTIEMIEIFTE. KNK
—005 trc—phadd4b AphazZl, 2, 6/ICEBPHA®D
R

EEHIT1 1 EERIC. KNK—005 trc—phadd4b, / Apha
Z1, 2, 6HEES BRELBEPHAZRE LA, L. BHHRICHK
MIsd5—~"F2r—1—-F—ILOKEEIFT. Og /L&l Bbhi
PHAICDWT, E/7—2Zvy MNAEGUEREDFEDODN%ZIT o7/, %
DfEREFR1ICTRT,
Kiwhl 13

2=RX VAT ITH/—I%EO. 29/ LEBFTBHEMIIEITS, KNK
—005 trc—phadd4b AphazZl, 2, 6/ICEBPHA®D
R

EHF1 EEBKRIC. KNK—005 trc—phaddb AphaZz
1, 2, 6HEEE, BREUBEPHAEIEB LA, 2L, PHA%RERE
BIlswC2-7ORY—1—F—ILORDLYIL, 2—A VAT IH /-
IWEREO., 29/ LEAZEIEMAPICHMLE, B5h/APHAILD
WT, /71y MEESREDFEDIMEIT oL, TOBRER
TICRY,
Ehefl 14

S=XNAT TR/ —=)%EO., 29/ LEFTBHEMIIEITS. KN
K—005 trc—phadd4b "AphaZl, 2, 6%ICEDBPHA
D3

EHF1 EEBKRIC. KNK—005 trc—phaddb AphaZz
1, 2, 6HEEE, BREUBEPHAEIEB LA, 2L, PHA%RERE
BilBwr2-7ORY—1—-F—L0OKRbYIZ, 3—X)LATF~TOnRy
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[0070]

[0071]

[0072]

—IVERIREO. 29 /L&A HEMAICHMLEZ, B5NZPHAIC
DWT, BE/Y—1Zvy MAEGHEREDFEONNEIT o, TOBRE
R1ILRT,
Ehefl 15

IFLYT)aA—IE/FPINI—TI%O. 29/ LERYTZEMICH
75, KNK—005 trc—phadd4b AphaZzl, 2, 6¥IC
LBPHAD%E

EHF1 EEBKRIC. KNK—005 trc—phaddb AphaZz
1, 2, 6HEEE, BREUBEPHAEIEB LA, 2L, PHA%RERE
Blswc2-aRy—1—F—LORKHLYIZ, TFLVF)a—ILE/
TOINI—FIERRBEO. 29/ LERDLIIBHMAICHEMLE, Bdh
PHAICDWT, £E/7v—2=v NAEGEKREGTFEDN AT o 10
TORREFR1ILTRT,

Ehefl 16

IFLYT)aA—IE/FPINLI—TI%E1. Og / LEEYTZEMICH
75, KNK—005 trc—phadd4b AphaZzl, 2, 6¥IC
LBPHAD%E

EHEHI1 5 EERIC. KNK—005 trc—phadd4b, / Apha
Z1, 2, OHERES, BELBEPHAZIRE LA, L. EhFRIOK
MFBIFLYTYI=NLE/TIVILI-FTILOKBEILT. Og /L&l
2o BHONIPHAICDWT, B/XY—1Zy NEESLREDFEDOH
ZiTol, TORRERTICTT,

(LEBBIT) BEDTIIA—NLAELEEB LRWEICS TS, KNK-—
005 trc—phalJd4b /AphazZl, 2, 6BICEBPHADSE
5

PHASEEBICSVWTERPIC2 —ORY -1 —F—)LERMLAWV
BIAME., =R EEBEIC. KNK—005 trc—phadd4b /Ap
haZ1l, 2, 6¥%EEE BRULBEPHAZREG L, §5h7PHA
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[0073]

[0074]

[0075]

IKDWT, B/7—1=2y MAEESEEREDTFEDRNEIT o, TOHER
HERTILRY,

(Lb&f2) 2—7x/x14/—IVIGEIEZ 0. 29/ LEAFT HEMIC
HlFbd. KNK—005 trc—phadd4b AphaZl, 2, 6%
ICEBPHAMDSEE

EHF1 EEBKRIC. KNK—005 trc—phaddb AphaZz
1, 2, 6HEEE, BREUBEPHAEIEB LA, 2L, PHA%RERE
BlBWT2-7ORY -1 —-F—ILOKDLYIL, 2—-FI /T4 /-
BRIEAMIEBEO. 29 /LERBZLIEMAPISHMLL, BONAEPHAIC
DWT, BE/Y—1Zvy MAEGHEREDFEONNEIT o, TOBRE
R1ILRT,

(Lb8&BI3) 2—7X/ 14/ —IIGEIEZ 1. 09 / LEAT HEMIC
HlFbd. KNK—005 trc—phadd4b AphaZl, 2, 6%
ICEBPHAMDSEE

b 2 S EikiC. KNK—005 trc—phaldd4b AphalZ
1, 2, OHAIER, BELUBEPHAAZIE L, =720, BEHdIcEHm
$22-T7I/IH/—IVRRBIBOKIEEIR1. Og/L&lLk, Bbhik
PHAICDWT, E/7—2Zvy MNAEGUEREDFEDODN%ZIT o7/, %
DfEREFR1ICTRT,

(tb&pl4) 3—F73/ 7O/ —)LIERRIEA 0. 29/ LEET Sikih
ICHBFbd, KNK—005 trc—phadd4b Aphazl, 2, 6
BICEBDPHADEE

EHF1 EEBKRIC. KNK—005 trc—phaddb AphaZz
1, 2, 6HEEE, BREUBEPHAEIEB LA, 2L, PHA%RERE
Bilswr2-7ORy -1 -F—LOKbYIZ, 3—F7I/7O//—)
IBMIEARREO. 29/ LERDIIEMAIIHRMLEZ, B5NAPHA
IKDWT, B/7—1=2y MAEESEEREDTFEDRNEIT o, TOHER
HERTILRY,
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[0076]

[0077]

[0078]

[0079]

(Lb8&#BI5) 2—7X/x14/—IIGEIEZ 1. 09 /LEAT HEMIC
HlFbd. KNK—005 trc—phadd4b AphaZl, 2, 6%
ICEBPHAMDSEE

el 4 & FEikic. KNK—005 trc—phaldd4b AphalZ
1, 2, OHAIER, BELUBEPHAAZIE L, =720, BEHdIcEHm
T53—FI/T70ONR/—IVBEIBOKIREIRT. Og /L&lLk, B5hN
PHAICDWT, E/7—2=y NEEGEREDTFEDHLNET o7,
TORREFR1ILTRT,

(Lb&fIe) 1, 2—THYIFF—IL%E0. 29/ LEETDEMIIS
75, KNK—005 trc—phadd4b AphaZzl, 2, 6¥IC
LBPHAD%E

EHF1 EEBKRIC. KNK—005 trc—phaddb AphaZz
1, 2, 6HEEE, BREUBEPHAEIEB LA, 2L, PHA%RERE
BllswT2—-7aRy—1—-F—ILOKDLYIZ, 1, 2-IH4VIFF—
IWEREO., 29/ LEAZEIEMAPICHMLE, B5h/APHAILD
WT, /71y MEESREDFEDIMEIT oL, TOBRER
TICRY,

(Lb&&BFI7) 1, 3—7OnNVPFA—IL%0. 29/ LEFTHEMIC
HlFbd. KNK—005 trc—phadd4b AphaZl, 2, 6%
ICEBPHAMDSEE

EHF1 EEBKRIC. KNK—005 trc—phaddb AphaZz
1, 2, 6HEEE, BREUBEPHAEIEB LA, 2L, PHA%RERE
BlBwr2-7ORY -1 -F—ILOKbYIZ, FEdiZ1, 3-7On
VIFFA—INEKBEO. 29/ LERBEIFRMLIE, BONAPHAIC
DWT, BE/Y—1Zvy MAEGHEREDFEONNEIT o, TOBRE
R1ILRT,
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[31]
. RESHLE SFR
tk &
PHAS REBE % FILEMALS (mol%) (10Y
D e
B g,”f) 3HB | 3HHx | M, M,
EEHN 0.2 90.2 9.8 20 8.1
2-Propen-1-ol
EHH2 1 923 7.7 7.3 28
EHEH3 0.2 89.4 10.6 135 46
3-Buten-1-ol
®’iEH4 1 90.7 9.3 28 10
EHfls 0.2 90.5 9.5 252 78
5-Hexen-1-0l
EiEH6 1 88.9 1.1 53 15
EHEM7 0.2 91.4 86 6.4 27
2-Propyn-1-ol
=EHEHIS 1 94.3 5.7 25 1.2
EHEHI9 0.2 89.7 10.3 51 20
3-Butyn-1-ol
EHEHM10 1 89.3 10.7 13 5.0
SEHEM 11 0.2 88.9 111 92 30
5-Hexyn-1-ol
EiEfH12 1 87.1 12.9 16 7
Aeromonas
=13 2-Mercaptoethanol 0.2 89.2 10.8 31 11
EHEH 14 3-Mercaptopropanol | 0.2 89.4 10.6 60 26
Ethylene Glycol
RHEH15 Monoallyl Ether 0.2 89.7 10.3 124 32
Ethylene Glycol
EHEH16 Monoallyl Ether 1 90.2 9.8 39 13
A - - 88.9 11.1 279 128
Ep2 2_Aminoethanal 0.2 89.8 10.2 398 206
FLREIS Hydrachloride 1 | 906 | 94 | 364 | e
sEEI4 3-Aminoethanal 02 | 895 | 105 | 423 | 248
HEHIS Hydrochrolide 1 g1 | 109 | 279 | 130
HEkple 1,2-Ethanedithiol 0.2 90.7 9.3 325 87
rEH7 1,3-Propanedithiol 0.2 90.4 9.6 239 91

[0080] (HEREER)

R1IDERIS, PILFZLE, PUFZILVE FA—-—LEFEETYIL
BEEZBETH7ILA-ILEEMAPICRML TP HASEHMENEZIEERE LRk
BI1~16TH, ChSTZILI—ILERMLTWARWERAT &R, B85
hPHAOHFEN. EEFHSFE (M) . BFEHELTFE (M) &%
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[0081]

[0082]

[0083]

[0084]

BFLEZELL, BRMLATZILI—IIMELERE L THEL., TOBER

AIVRFIRIRIC, TIVTZIVE, PILFZIE, FA-LEFLIET )L

ENBAINLEPHAREEINTWS EHRTES, 2L, 56— ~Ft

V=1 —F—)ERMLEBEICIE. TOEMAAORIEREN1 9/ LD
BD#H. PHADOKIBLSFERETARDOONT,

1. M2ikFhEh, £EHS8, 16MD'H-NMRFv—rTH5d, &
DD, B3ICLEF T DO H-NMRFv¥—hERT, 3 ICLER, 1
T4, 7TppmMEICTOEZIWEFOAFL Y TOMNVIZREINZE
— MR THY., FLH2TIE4. Sppm. 5. 9ppmfhEICFTUIL
BIBBEINZE—IPARNTEY., ThLoDENEAINTWSEZ DD
b,

—h. LEBEBHI2~5TIE, 2—-FI/TH/—I®3-TI/-1-70O
N =L EEMBIRMULTEPHADDFEETIREBED O AN, &
DFERIE, TNOSOT7 I/ ZIA—IIDHMEMCLIYRFINEZ EDNER
EEZOND, Fol ERHI6, TTH, 1, 2—IHVIFA—ILPI,
37NV IFA—IVEEHRPICRMLTEPHADOS FEETHIERD
N, DFA-NREBELEFRE LTIEELAWEEZ LN S,

UEDHERNS, AeromonasEBRKEPHASREBREGTFEET
2WMEME., TIVFZILE, PILTrZIVE FA-LEFLET7IINEEE
TEHTII—ILZEMAPICHRML TEET S &L Y. AILRF I RIRIC
CTIVTZIVE, TILEZDLE, FAIWEFLEETIILEZEAINEP
HANEETZ S ENTBINE,

(BEHI1) H16 AphaZl, 2, 6HOEFEHR

H16AphazZl, 2, 6KEERTZICHI>T, FF. WO201
4,0652538R#HOKNK—005 AphaZl, 2, 64t
IC. PHASREREGFHIHEIN/IHI6 AphaCl AphaZ
1, 2, 6%ZUTOFIRERTHERELEL, KNK-005 Aphazl, 2
, OFRIE. RBAELEDPhaZ 1 BEFHELUphaZ6BRTFEaERRE
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[0085]

[0086]

[0087]

L. phaZ2EEF016BEOIRYALKIEIRYETEREKL, 3
BELICEIBESS ICRBBOPHASKBREGTEE T 2EHTH D,
FTKNK—005 Aphazl, 2, 6tkOPHAAKRERELTS
2RRIETZ2ODTSAI NaERLZ, C. necator H16
DT /) LDNAZBEE L, BIESCSSLUERINES7 THRLAEDNA
HTS5A4R—RT7ELT, PCR%&fTo7/k, R AS—EIEKOD—p l u
s (FEFEH#) ZzAWk, RIS, BHIESSHLVEBINES I THRLAEDN
ATS34<—RF7ELT, PCR%fTo/k, EEEPCRTHELN2TELR
ODNABR &R E L, BIES6HLVEIESITRLEDNALZ S
FAT—RT7ELT, AKOZFHETPCREITWV, B5N7DNAWH %4
[REEZESmM i | THEIELLE, CODNARH%A, 32007 —-25970
SENMICEHDONII—pNS2X—sacBaSmi | THELELLTEDS
N/=-DNAMHF&., DNAYH—+ (Ligation High, E¥H
) ZAWTERL., phaClEEREFLY EROBERI. BLPphalC
1 BEFLY TROBERNEETIPHASHRBREGFRIER S 3
KRpNS2X—sacB—AphaC1l1UL#%ZERLE,
COPHAGREBREGTHIERN S SAINRpNS2X—sacB—Ap
haClULZKIBES17—1% (ATCC47055) ICEAL. KN
K—005 Aphazl, 2, 6%&Nutrient Aga riZh (
DIFCO) LTRAEEL TEESEELZIT /.
FEREAGEROEMNS, 250mg LOAFTA Y VRBEASD
VEVIEREM (VTUVBFNYDL2g9 /L, BIEFMNIDLE gL
MBI RUOL TKHNMO., 2g /L. YVUBBZTKRTVEZIUL L g
Ly VUBKRZAYDLT1g /L, EX15g/L, pH6. 8) £T
SETIEMERBIRL. AT XAIRPKNK—-005 AphaZil,
2, 6HKORBHEICHAMAFNMRERG L, CO¥KZNuUut rien
t BrothiZith (DIFCO) T2HREBELLE. 15%D akEs
EONutrient Aga riEthTETTI2EMERRLA, B5Nh
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BEHDSREEFLICHDEIIESSDBROP HASKBREGTIERRE
INEEMEPCRICEYERIL, 2B 1#%%ZH16 AphaC1l Ap
hazl, 2, 6#&®m&L~, H16 AphaCl Aphazl, 2
. BFEIE. C. necator HI16MaHKEL, 2B8&FKLDPphHa
Z1EBEFELUphaZb6BEFEERREL, phaZ2&EFD16
FHEOARUALKRIEIRVETERKL, THICp haClERFIEERE
REINEBEHTH S,

[0088] iz, B5h/=H16 AphaC1l AphaZl, 2, 6¥%&%&IC
. EEFEFES 1 OEHDC. necator H16¥HEEOphaClE
EFHIEAINLHTIE6 AphaCl, 2, 6EZUTOFIETHEELE

[0089] F9C. necator HI16#MDphaClBGEFAREBERARLICHE
AT BODTSRAIREHEEL, C. necator HI16HDY
JLDNAZFERE L, BBIES6BLIVEIBFESITRLEDNAERSS
AX—RF7ELT, PCR%E%To%, RYXS5—HIEKOD—p |l us%H
Wiz, B5N/DNABRAZHIRERSmM i | THIELAE, TODNARH
. pNS2X—sacB%aSmi | CHIELLTEONRIEDNAEE, D
NAYH—EZRAWTERL. phaClERFLY EROBERS. ph
aCl1EEF. 8LUphaClBETFLY FTROBEEEINZETSHPHA
ARBREGCFRIER 7S AIKRpNS2X—sacB—phaCygpt+tUL%
R L 7,

[0090] LEPHASKEBRECTFHRIZEEZRAKOFIET, H16 AphaCl
Aphazl, 2, 6M%EHEMKEL, pNS2X—sacB—-—phaCy+U
LANREEREICHAAENHREEE L, CO¥ZENuUtrient B
rot hiSth c2HREELAE. 15%D afEs4S2ONutrient

Aga riEthTEBT2EMERBIRL, BONALBEMD OREBHELICH
2phaClEGRFIEAINECERZPCRICELYEZERL. 2B 1#%EH
16 AphaZzZl, 2, 6tk&@®lLl, H16 AphazZl, 2, 6
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ik, C. necator HI16#KEEKEL, LEELDPphaZl
BREFESLUPphaZbBREFE2ERRAL. phaZ2EBEFD16%EEB
DARYDILEEIRVFTEREL, Ralstonia eutrop
ha HAXOHFLEEPHASKERZI— NI 2 ECTA2LBEKLEICETSE
BHTH 5,
[0091] (B&EHI2) Re SKO O 3#DIEE

BIEF1EEZHOH16 AphaCl AphaZl, 2, 6&a1&IC
. REALICENES 11 ICEHRT2EBERINSAZPHASGKEBRER
FHBAINIZRe SKOO IKEMER L, BIES1 1ICEEHT 2EE
BN 5H5PHASNEREEGRTIZ. Pseudomonas Sp. 6
1 —3@mkET, 325FBBOEY YA NLAZVIC, 4T TEBOEY UN
TIVFZUIL, 481 BBOTIIIVRTILFVICENETNAIMICE
Xz oNnk, BIESIEEHDOT7 I /BEINSMREPHAGKESRE D
— R 2EEFTHS,

[0092] &7, ERHIEFES1 2EHORIRFAHEII T T, BIES13LHDOP s e
udomonas Sp. 61 —-3%AXOPHAEGKEBRELFERIET
275ZAXIRpCUP2—-REP—phaCl,aF8LE, BRHIWES1 12
HOFRIFAMELIE, C. necator HI16¥EEDphaCAB
FROVOTOE—9—ThH%, C. necatorH16%DHF /LD
NAZERSE L, BANES14BLPEIEST15TRULEDNAZ TS A
T—R7ELT. PCR%ZfT27/, RYAXAS—EIEKOD—p | uszZzBWw
7=o E#IC. Pseudomonas Sp. 61 —-3%D~5/LDNA%
S L, BIES16BLVEIIEST1 7T TRLEDNAEZ TS 47—
7&ELT, PCR%&1To/k, LEEPCRTELNAE2FEEDD N AR %55
Be L, BAUNBES14B8LVEIES17TTRULEDNAZTSAT—RT
ELT. ABOEFHETPCRAZITW, 85N/ DNAKRKEZFIRBEREMu n
| 5&VU'Spe | THILLE, CTODNAMAE%, 2007 —-2597
0 8BEARWEHNONRIFI—pCUP2EMuUun | BLUSpe | THIELT



WO 2017/163518 34 PCT/JP2016/088424

BONEDNABHFE, DNAYA—FEZRAWVWTERKL., £EE75XX Kp
CUP2—-REP—phaCl, 5807,

[0093] JRIC. pCUP2—-REP—phaCl,%a8&L, BIES14BLT
B5ES1 8 TRLEDNAZSSAT—RT7ELTPCRATo/k, AR
IZ. BBIEST1 9BLUVERAINBES20THRLEDNAZSSAT—RT7EL
TPCR%ZITo/, A#IC, BHIES21BLVENEST17THRLEDN
ATS54<%—R7ELTPCR%ZfT>/, LEEPCRTHLNLIEED
DNAMFZ&E &S L. BIES148LCEINES1 7TRLULEDNA%Z
T34 —RT7ELT, BHROFHETPCREZITW, B5NM/ZDNAMHK%
FIRESREMun | 8L U'Spe | THIELEZ, CODNAMA%, %620
07—259708BRWMEHDORIHY—pCUP2AMun | LU'Sp
e | THIELTESNEZDNAKESE, DNAYA—FEEBAVWTERL., £
7S AIRpCUP2—-REP—phaC 1,58 sRusrRA S /2,

[0094] kiC. BEHIB=1 1E2HOPHASKEREGCTFEREBEKLICEATSE
HDTSAI REEE L, pCUP2—REP—ph aC 1,554k uRAE
FiE L, BIES6HLVEIES22TRLIEDNAEZTSAT—RT
ELT. PCR%&{Fo/k, RUXAS—HIEKOD—p | us&#@Wik, Bk
I, BAIBES23BLVEINBFESIOTRLEDNAZ TSI —RT7ELT
PCR%fT>/, LEEPCRTHELNAL2TEEDODNANE%#E & L.
NNBESOHBLVERINESITRLEDNAZTSSAT—RT7TELT, AED
ZHETPCRETVW, BoN/ADNAMHAEHIREERSm i | THEIELL,
CHODNAWFK%A, pNS2X—sacB%Smi | THELTESNhED
NAMTHFE, DNAYH—EZHAVWTERKL., phaCl1EBEFLYLERD
BEAS., BEINES1 18HOPHASKEBREGT. BLUPphaCliE
EF LY TFTROEBERIABEITIPHASREBERELTFHIERSSXAI Rp
NS2X—sacB—AphaC1UL: :STSRQRAZ//FHL 7,

[0095] BEHI1EHOPHASREREGTRALERKOFIET, H16 Ap
haCl AphaZl, 2, 6#Z8HkelL, pNS2X—sacB—-A
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[0096]

[0097]

[0098]

phaC1lUL::STSRQRZBWT., EHNES1 12HOPHASHK

BREGTERERLICEALL, B5NEKEZR e SKOO 3#keHE

L7 ReSKOO3%Ik, H16 AphaC1l AphaZl, 2, 6

PRk E L. BB9ES 1 188 DOPseudomonasBHROEER

PHASHEBREGTFIEEALICBAINZEKRTH S,

Ehefl 17
2-7aRV—-1—-F—)%1. 0g /LEBTHEMIIEITSH, H16
AphaZzZl, 2, 6¥ICLDPHAMDEE
ERFI1 ERROAET, BER 1 THERLAZHT16 AphaZl, 2

, OMZEIEE, BELBEPHAZERE LA, L. BHAIZHMT 32

—7ORY -1 —F—J)LOKEEIFT. Og/ L&ELKk, B5NAEPHAIC

DWT, BE/Y—1Zvy MAEGHEREDFEONNEIT o, TOBRE

R2IIRT,

EhEf 18
2-70EY—-1—-F—)%1. 0g /LEBTHEMIIEITS, H16
AphaZzZl, 2, 6¥ICLDPHAMDEE
EEef1 5 ERRODAET, BEF 1 THERLAZHTI6 AphaZl,

2, 6MAEREE, BELBEPHAEZRSE LA, 2720, PHA%EERESIC

BWTEHRIC2 —7ORY -1 —F—)ILOKDYIC, 2—-FOEEY—1—

F—NEKEBET. O0g / LERBELIEMAPICHEMLE, B5N/PHA

IKDWT, B/7—1=2y MAEESEEREDTFEDRNEIT o, TOHER

HR2IIRT,

(LBBI8) WEDTIA—NZEEBLAWEH]ICHEITS. H16 Ap
haZl, 2, 6RICLEKBPHADEE PHASEESICEVLTEGBIC
2-7ORY— 1 —F—)LERHEMLABVWEAIE. EREF1 5 ERAKROFZE
T, 8EF 1 CHEELAEHT16 AphaZl, 2, 6HEEE BELE
SBPHAZEELL, B5NAPHAIKDWT, E/3v—1=v NEEAK
REDTFEDDWEIT oz, TOHERER2IIRT,
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[0099]

[0100]

[0101]

[0102]

[£2]
e HESHEFE NFE
PHAS FBER D BRI (mol%) (x10%)
GRS . RE u u
B (/L) 3HB | 3HHx w N
EHEI17 2-Propen-1-ol 1.0 100 0.0 76 ';3‘0
Ralstonia -
EEfHi18 eutropha 2-Propyn-1-ol 1.0 100 0.0 59 23
H186
Jad 3 - 100 0.0 243 93
(EREER)

R2OFERHIS, 2—FARV -1 —F—LFLIF2-7OEEY -1 -7
— IV EEMAICHRMULEERFT1 7, 1 8TIE, chos7)ILa—LEHRML
TWAWEERFI8 &thX, PHADHFENM,, M EBITETLEZEND
CERMUETILO-AMBLERIE LTHBEEL. ZTORR. AILRF 2 RKIC
 TARZNMVEFLEFTOEZLENAEAINAEZPHAREEINRTWS &
WRTED, ULEOERMS, Ralstoni aEBREPHASKESE
GTEBET2MENE. PIVFNUEFLRE TSIV EEZE TS 70—
IWEBEMBICRIM U TEET 2 2 EICLY ALRFIERKIC, PILTrZILE
FETUFZNENREAINLCPHAREETESZ I ENAREBINSE,
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synthase", Polymer Degradation and Stability,
2015, Vol.117, pp.90-96, particularly,
pp.91,95-96

A BABINOT Julien, et al., "Controlled Synthesis 1-13
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Further documents are listed in the continuation of Box C. I:l See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority
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PLC),

02 June 1982 (02.06.1982),

claims 1 to 13

& JP 57-119949 A

HORI Yoji, et al., "A Novel Biodegradable
Poly(urethane ester) Synthesized from Poly
(3-hydroxybutyrate) Segments", Macromolecules,
1992, Vol.25, pp-5117-5118, entire document

HUYNH Vien T., et al., "Thiol-yne and Thiol-ene
'Click' Chemistry as a Tool for a Variety of
Platinum Drug Delivery Carries, from
Statistical Copolymers to Crosslinked Micelles",
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particularly, abstract, Scheme 1
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L I:l Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L |:| As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:I No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

The invention of claims 1-13 relates to polyhydroxyalkanoic acids
wherein an alkyne group, an alkene group, a mercaptoalkyl group (a thiol
group), an azide group or an allyl group is bonded to a terminal carboxy
group.

These polyhydroxyalkanoic acids have a common technical feature that
is introduction of a functional group into a terminal carboxy group.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1.

In addition, there is no other same or corresponding special technical
feature among these polyhydroxyalkanoic acids.

Accordingly, the above-said respective claims are classified into
five inventions each of which has a special technical feature indicated
below.

(Invention group 1) A part of the invention of claims 1-13, which
is related to a polyhydroxyalkanoic acid wherein an alkyne group is bonded
to a terminal carboxy group

[STF1] A polyhydroxyalkanoic acid wherein an alkyne group is bonded
to a terminal carboxy group

(Invention group 2) A part of the invention of claims 1-13, which
is related to a polyhydroxyalkanoic acid wherein an alkene group is bonded
to a terminal carboxy group

[STF2] A polyhydroxyalkanoic acid wherein an alkene group is bonded
to a terminal carboxy group

(Invention group 3) A part of the invention of claims 1-13, which
is related to a polyhydroxyalkanoic acid wherein a mercaptoalkyl group
(a thiol group) is bonded to a terminal carboxy group

[STF3] A polvhydroxyalkanoic acid wherein a mercaptoalkyl group (a
thiol group) is bonded to a terminal carboxy group

(Invention group 4) A part of the invention of claims 1-13, which
is related to a polyhydroxyalkanoic acid wherein an azide group is bonded
to a terminal carboxy group

[STF4] A polyhydroxyalkanoic acid wherein an azide group is bonded
to a terminal carboxy group

(Invention group 5) A part of the invention of claims 1 and 4-13,
which is related to a polyhydroxyalkanoic acid wherein an allyl group
is bonded to a terminal carboxy group

[STF5] A polyhydroxyalkanoic acid wherein an allyl group is bonded
to a terminal carboxy group
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