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Acetyl-CoA production by immobilized pyruvate-ferredoxin exidoreductase
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Makoto Takenaka', Ki-Seok Yoon"*?, Takahiro Matsumoto ™ j
"HABRT. *WPLPCNER. *AX - NFFIRLF—2L5—
'Dept. Chem. Biochem., Grd. Sch. Eng., Kyushu Univ., *WPI-FCNER. *sMel, Kyushu Univ.

Abstract : Pyrw ferredoxin oxidored (PFOR) is one of the eazymes that catalyzes
acetyl-CoA synthesis. We report the immobilization of PFORsn purified from Citrobacter sp. S-
77 by using hydroxyapatite particle and alginate hydrogel as support materials. Tum over
frequency (TOF) of immabilized PFORs;; was 37 s". The immobilized PFORs; maintained 70%
of initial activity after 10 consecutive operation cycles.

1. %8

72 FL-CoA RRBMEBORLLEZLAYTH), EBOZZAF—RTHET
FIov=Y VR (ATP) ©, B M LTHATELR) 7 FLaneaRy
20 ONEE L LTSN TYS, M, BEEk7eF ) CoA AREE (ACS) I
Y272 FL-CoA ERBRESNTWS ", ACS K L 3 RIETH, EHETH2 ATPH
RO7F)vv—) B (AMP) LU VvEBEIERBME LTEL, RIERO 7 2 F
CoA O EMIBEL %5 . —~ A EVEVRR- 7L FFY v E{LRTEEE (PFOR)
HELEVEEE CoA # BB L, BIERM: L TOBIER 2 _BRILKE, 7aty
BIUOEFRELZZ 05, TEFL-CoA ERAQLAMNMREENS. LL, &
1% Tlc PFOR 2HEM L R BEM 2\, KFRFE TR Citrobacter sp. S-77 5
811 % PFOR,, % fil > 72 524t PROR,,, OB & % Q&R Ic >\ THIET 5 °

2. KB

PFOR,,1d. &% & b3 I 8Ll L %Ml Citrobacter sp. S-77 LRI ET
CREBIL 7=, BT PFOR,, 13, BEMEBEEZNA FO ¥ 7854 FEIF (HA) K%
B FAEVEA FOFAICRESETABLE (Fig. 1), EEMLPFOR,,
OMEEER, AFALEF Y Vv RETRERL LT, BB L7 72 F)V-CoA %
HPLC S CERT 5 2 L TRD%,

3. BREKUER
[ £t PFOR,, 0 fil 4 [ % 51 ¥

(TOF. 30°C. pH 7.0) 1137 s'¢H
Y. EEEBEED TOF (102 5") & H#
LTSN IE T L, — 47, B
PFOR i3 10 E[#} 38 L {8 b 418
FEEER TORBREE L T, AR,
EE{t PFOR Of® L 7 £ F 1V -CoA -
ERFEE~OF AR LD TD ~10nm 20 um
Hlchs,
(1) L. Ionov et al, ACS Appl. Mater.
Interfaces 71, 1500 (2015).
(2) M. Takenaka et al., Bioresour. Technol.
227,279 (2017).
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Fig. 1. Development of immobilized PFORs7; .
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ABC compound material which is composed of Ag nanoplate, boron resin and clay, is
dispersive in organic solvent therefore is a novel paintable photosemiconductor. The ABC
photosemiconductor shows antimicrobial effect in dark and it is enhanced by irradiation of
visible light or near-infrared light. We report antibacterial effect of mass-praduction type ABC
photosemiconductor which was newly developed.

1. ®¥E

(%) PEFRFTHRSAEERKET / HF ANPLA). RO VEEE®ESUI L
L ODESHMTIE, MKIZT 3 EARRPEFALEN T CHRGARERRGE
R, AMEIL. FRERDTOSHNE L REMICLERTND 0, BAFICX
FREEOTENREFE~DNINESLEYZ 1 TONRERE (LT ABC SRk
LET) L LTHMEShD, ABC REMKE, HARNICERE T TRERISHLT
BNABARLET S, LA LGNS, AL MkIE, $tsY LTERRBHTOR
BhH (. FEBHTLRAFEAED Sh, HOEFRAABHIZL >TLRENA
W Eh 2 ANEEORMIEE KECRES, CHET, ABCHEBRELEOMIH
SO@AEOHE. I LAITHT FRBEREIZOVTHRELTERN D KRR TR,
KEEEICE U H- A TEE I M- RES ABC XEBEIIOVT. KBEVH
RARI—HT AREEFEET O TEET 5.
2. BB
BRBIZIE. KBEE Escherichiacoli ICM1649" )
%, FEMEL LTRRT FOBRE Plain PET film i
Staphylococcus aureus NBRC 12732 & #&IRE 5 N
Pseudomonas aeruginosa  NBRC 3080, £ LR
8 Bacillus cereus NBRC15305 2RV, AR
HoF Ik, HEES A, B. COREHEESR
WHARERREENTISRELLEFLELR
thd 4 7DI1 & DI £ALV:, REREITMIE. IS
RI705 £#BEITLi= 7« LLEEEIS LY k¥
AEEERSEERARD LAICRERETH Y L, B, AIE%X (AR LED 1000
) BHTTEATAKEL-ROEREREREL, 48, ISHERGY. HR
T4 LLEROREERNTY Y FEAUREMREDE TEREA (0.02K) T2 f.
3. BRBLUER
FRNEMEE 0164 gom DEETER L7 LLAEALNTRBLEER, £TO
BEE CHTTCLARSAEARNE o N, AIRLRAT TR L YRLRRSRES
h.DI. DIOAHCEVTERRIKBETIER 0%, BET FURET 1%ATE,
EUYRETH I%BRECED L, LHL, SBRETRETOFHTHORELY EH
SACENERESER L., BREE, OFERTERLPT VO bO—
LRBRTOERERADEMN o1, ChAREMERBR COEREERM T LED
Z—REFEALTND,
SEXR D) ILADS. #6oAAREMTRLLRESRARESKP241, 2017F9A13H

PET film immobilized with
'ABC photosemiconductor

Fig. Test piece for antibacterial activity
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Antifungal effect of mass-production type ABC ph iconduct
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ABC compound material which is composed of Ag nanoplate, boron resin and clay, is
dispersive in organic solvent therefore is a novel paintable ph iconductor. The ABC
pt iconductor shows antimicrobial effect in dark and it is enhanced by irradiation of
visible light or near-infrared light. We report antifungal effect of mass-production type ABC
photosemiconductor which was newly developed.

1. #&

() BFRFRFH MRS NETHEKET / BT ANPLA), RO UBEBE)BLUTI L
A C)DEEHHTF (ABCHiF) THERShEMBEE, ARKGARIARNI<S 28
BUABTFRESESIEECT. AN IE. FRARPTOME L KEEIZLENT
BY. MEEE~OBHICLIMBELNERTHS. Thbs, ABCHFE. EHMN
BEMBORERE L LTREEVABCOMARGN#ShD, E213, S0 ABC K
WA, TARER T CRENHT 2RAGHMERERTCLERALNCLTNS,
Wh 3RS LTRIASh TV ARIET 2 U5 EOSREEHFMENE TR
ROMEIZ k> THEESERET 20126 LT, ABC R$JEIL, BRTHLHEE
2R TC & ABRETTHE GERARESRIZE > THRMEENEHRE L D RN
Mgl XE(RLED, ChET. AREREOHMBFEICEAL T HHTHS AL B,
C OEASHPTRAROBHER. ERAROABNARERICRETERISONTEE
LTEEMND, 9XETlE, KEEEICHALEFREHETHESh-RER ABCH
$R/EOH E 1o T REREFAEET =D TRET 5.

2. BB

BEEIZIE. 203 SHh E Aspergillus niger NBRC 105649, 77 1 E Penicillium
pinophilum NBRC 6345 & & U Penicilium citrinumNBRC6352 L =, BEBsoTRiC
Z. A. B. COESHEEBEINRERELBLIA$AES (T DIZDIEEL.
FEREEM@IL. IISRI705 #PEIZ LD LLABRRICSVETF. 8% (E£10D
1000 1x) & & WEFIAK (BUREE : 1250 Won') BETTEEROSCEFSSR
EHE L=, A8, ISELRAEY. XEBEORBE T LLAOEESETIEOT
by M EEUKRBIREO L TERF (0.02K) TH-7.

3. BREBLUER

9. ABC HELBkE A FDI DI & %I, Aniger. Ppinophifum 8 & P citrinum
1= LT, S2®F. LED ABXBLUEFRALBRVTLOEETTLHEREGEE
HEADHOhi-. -, COREEEICHLTH4/4IDIRUES I DILEDIS.
BFEGICBRTERALE-ZLED AEXEBHT 2L TRIAORENIER
Eht-, ABC KHAMEOMTRENERETHE, 84T DI LYS (T DIDHA
BREARKENC EXND 21 LEORR LY Ff=72 ABC ¥ MES 1 I DI,
ABEETRETH YD DRVAEREE O LRI OH, RRORAEAKVIH
#Eha,

BEXM 1) iHES. WOEBREMTRRRRXMRESNP241, 2017F9F 138
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Biosynthesis of hiodegradable plastic from CO; by engineered hydrogen-bacterium
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Naovyuki Suzuki', Juri Miyamoto', Seiichiro Tsujitsuka', Orita Izumi", Toshiaki Fukui?, Kenji Tanaka' 1
Grad.Sch.Humanity-Oriented Sci.&Eng.Kindai Univ, 2 Sch. Life Sci. & Technol., Tokyo Tech

Biosynthesis of the coplyester of D-3-hydroxybutyric acid and D-3-hydroxyhexanoic acid,
P(3HB-co-3HHx) from CO, by engineered strains of a hydrogen-oxidizing bacterium,
R.eutropha was investigated. Cell yicld, cellular content of P(3HB-co-3HHx) and the molar
ratio of the monomer units in the polyester were compared between the four types different
engineered strains. The effect of nitrogen source in the inorganic salts medium on those
fermentation results were also investigated.

1. #F

-k KOS VBBGHB) L BFE 612 0 3-£ FOX V7L VBGHA) ZEE L=y b
LFARHESRYITRTI GRYE FOFOPILAVE, PHAZ, 3HB OFRERY IR
FJL PHB [2BREMIE L EOATERLISBh-ESRIETSAF Y IRFZLTE
HINTVD, B, REXEEETTILG b—RADL 3-EFOAFIASTUE
GHH) B AHETEL POHB-co- 3 HI) £ &AM T ZKRBIEEE Ralsioniz -
DREFHEBIHE MITFEEEHTTE CONSRFIC P(3HB-co-3HHX)Z &
+3oEERALMLED, 4E. PHA 4 8RR REFOERZ PERFE P
O 3HHx EAMREIEDE S ITERT 0N RELE-OTEST 5.

2. R

Reutropha H16 ¥ (FF&#) O PHB £8RAREFO—HERS - BEBRIE,
JHA-CoA DMELVARETMHEICT FHBOREFERAL:. ERAREFO—E
MNRED4BEHEOMMIHE, RBESRERERL H/0,/CO,=8:1:1
EHALERELTISRARRL BEEBRE A S/ UVR-GCAHIZEYEEHS
#-U ) PHA STEE. MEE/ v—DEILERE L1, -, BEOERERROA
BLBEMPHA £ARICESRET HONRIEL T,

3. BEBLUER

BREL LTHE 1.0gL 2ALVBE. 4 BOHE X BMF01/14a % MF01 AB1/14a

. MFO1/JAcHMF01 ABI/JACH)D 5 5 MF01 ABL R IZE G REATERE Y LB,
MFOL 2B &1 3 2B IEBER LRSS L CXTALUEDME L E o f FIT MFOL/JAC
BT AR E AR  (ODg;=67). PHA BEEL 742wt BB MM 57z, MFO1A
B1/T4a #I3 3HHx E LS 40mol% & REMITH MEZE R LA Btz B Eh
5L Eh3 3HHx ELAEGH 0mol%THEB., —F. F#EKER-IHA-CoA [THERE
T4 ((R)-T/ 1 L-CoA E ¥54—ERIEF phaldc WA LTz MFO1 ABI/JAc ®TIX
THHx EUSEE 8Smol%IslIZ Shi-. BREE LTHEREAL-BE. HERED
BHaRTIRAS (PR LN, SRIFTHSEBNIECEIERNAR O, ShR
EEHEHICBET HEEMA A UCDI& S pHIETISHA, BRIAKKAOFASHD
FRMEHENEREOREICES pH ETARAEREICERERFILLOEEER
Lhd, BRI, QRRKICE TSR EEE HPLC ITE YSMT LR, BRRICE
REAVERETLY S OERBABH I A, RRAKROREEEN D PHA 2#
Hi - $581 L NMR IS 1= & T3, 3HHx ELSEIE GC OB L FFFLL
EREMD DRz, Ei=. GPCIEYRFRAIRIURFLUVBRETHIARELER
Shi-,

$3 300k 1) K Tanaka et al. Biomaterials International 2017, Fukuoka Japan, pp.1-4, August 20-23, 2017




