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Development of a continuous bioreactor for piezophiles
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In this study, we develop high hydrostatic pressure continuous flow reactor
because we can cultivate piezophiles only in batch culture. By developing this device, it becomes
possible to perform culture that reproduces the natural environment. Therefore, the purpose of this
study was to clarify the diversity of the piezophiles, which had little knowledge because it was
difficult to culture. We produced a high hydrostatic pressure continuous flow reactor with a maximum

pressure of 50 MPa, and performed culture using samples from the lzu/Ogasawara Trench. However, we
abandoned this research because water leaked from the high hydrostatic pressure pump. In addition,

since the pressure was not stable, the solution feeding method was an improvement subject for high

hydrostatic pressure continuous flow reactor.
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PRI HIER 221 O 70% 2 5 TRV | AKEED 200 m X 0 EWES O HEAEIX 2RO 8%
X S IEEI D 200 m KV HIEWVERS OHEFEIX 92%IZE L TWDH Z L2 b, WK
DRZIEIF 0.1 MPa TH Y, KiED 100 miE 725 L, K1 MPaJEAR &< 725, WEICA
BLTWLAEIRS RUTR D1 E @WENZZITTWD Z &IZ2 0 RS2 10,000 m (=
100 MPa) Z#x % & 9 RHEBIZIW T, @mWEDICHEIS LI2AEMAER LT D Z &3 R
SNTWD, ZOX 7RI, KR, (KR, BRE, £ L URRREKE S W LRERT %
FFOMRERELOMRTH D L ST 5, 1978 4E, Yayanos [111Z 5700 m DIFEHE)> & F#EE
DIaxvBE, BGENERSTZEEF TV 7 TEL NI vy T EHOCTERILL, BIGOR
E (2-4°C) &JET) (K 588 MPa) # 5 » Alfifk->7c, ZOH 7 unb, R THIO T 50
MPa |Z fcdEoilE 1 = H 3 54 EH (piezophiles) DOAYEEICALTH L7z[2], Z OMIEITKEKIEER
BETFEY., BAKEFIZBWCRFZREE 2RI ONETH D, BIEE TOMIE T, HEHE &M
X5 KRR & i te R AEMIE, LUV CHlE 26 i, 77— %7 12 A EE®RE ST
Wb, AL~ Lok p¥ETR5E (a, v, 6-) Proteobacteria (23 1&). Firmicutes (1 F&) .,
Actinobacteria (1 f&), Thermotoga (1 f&), Euryarchaeota (127E) @, HiH¥ T 5 >DFH
SUEESI TRV [B]l, ZDIFE A EMMEVEE CEFTT D44 HE (psychrophile) 7>, EVEE
THAEETDHHEE (thermophiles) THh 5[4l ZIUTHFEAE., HmHE. BRMERE., 7V VEEW
S TERBRREREE DR - CARTHMAEY L D LENIDRVERTH D, T, HEFIZT
=T LESC A X VORI R E T B RE IR AR T D AR RITIZ R Ao\ W28 | WP R O 2k
PEEIND IO R L Vo BRSO S5 245720, L, BEEIFOERSY 7Y
DL ED/NT, FEEHOFIEDRH LI R > THHHK 40 58> T7-8, ZOF(ETHE Y
HHILTWRW,

INFETHBEEINTWAE 38 D4 JEH 1L v -Proteobacteria DOIKIEMEME 5 &

( Shewanella. Moritella. Photobacterium. Psychromonas. Colwellia) M % E 1t @
Euryarchaeota ® 3 J& (Palaeococcus, Thermococcus, Pyrococcus) 7S KY-% HHTEY, 2
2O DR DBELTND, 1 DOEE L CIIEERIEEZRD D720, RKEMOFmOEFHIEZ
TWEHEIZH D, TOLDIT, TH6OWEREEEDOHAEYHIE L TL E 0, HIEDOEBWE R
BWAEMIZ RN TLE S, RIBREIIERETHL720, BREOMAEMORHYE L TIL,
WA HIEORE L EmL 2 b0 6], IEREEZLO 7 V—TTIXZORIZER L, K&
DO ENEEH 2 R | BRBMERECMSI BN E X —F v M LTy TR LI L
T AP HERF L 723 O BB BT OB R L7z [6], 72, Inagaki & OWFIE THEREY
P TN EEREET D 2 LT R O OMAEMBEEORTEICK L T 5T,
TG 2 OO bR L it R A2 GO o EEE AR TE UL, Ao
727 o Te B RPN R B D I EE IS DWW TE B K S O TIE RV EFE 2T,
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AT, Ny FRNTUMEET D Z LN TE R TZEERFRICB W T, @ el
BT HI LT, LV BARREREZHEB LIDRETCOREN LD, ZHICED  1FEA
ERiECTE TWRWIFEE O B R B SCHNLRBEH O FEZH LI L, TOSEMEE
WIET ZENTE D, £2C, #fEOEEREREAZHIE L, BESKECTH D2 Em R od
RIS T M ERE DS E A ST 5 2 L2 H ET 5, AWFGEIC L > TR I NS & EE
BB VAT AT, mERE N OB ECETEEAME O I BV TEE Y — /v e 51T
TThH D,
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(1) EEER R O

EE R 1L, Ny FRIEE THEA L WO SEARZUOE LH WA R L L, B
bFETFHRETRD o TWNAB Y v s a— R — 3 VIBOERKIE L 7=, MHERROTE LR
VIR 7,000 m @ 7T0MPa & L, AR T IX@EERT 7 v VY — R 7 E2EH LTz, K7 A
Y OPWEDARATRER TG . BIKEE OB I e — 2 —Z2 3% L. 100°C £ THNE LIRE %17 -
770 BERBIIEEA FaX—F—NITHE L., 4CEHE L,
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BERICH W 7 01T 2016 FRTAT DAV MBI A TR [ 220 D BRI CEREL L 72,
W T - /NS RS © L BK FIEIZ 7 L7 77 A CTD i AR E & T C—E ORI THLK
FiTo77e BEEL72WEKE 0.22 im D7 4 )V Z—TAi|mL, 10%7 Vo —Lix4 A7 KR
& L-80°C |2 CHlfsRT LTz,

(3) EHEREE

B4 1% Pachiadakiet al. [8] DX & SF ICROKEHE & A KE 2 /ERLL 72, 27.5
(g/L) NaCl, 0.7 (g/L) KCI, 5.4 (/L) MgCl,.6H,0, 6.8 (g/1.) MgSO..7H0, 1.4 (g/L) CaCl,.2H,0,
0.2 (g/L) NaHCO;, 1.74 (g/L) K,HPO,, 2.76 (mg/L) NaNO,, 1.00 (mg/L) casamino acids, 0.60
(mg/L) urea, 0.65 (mg/L) NaOCN, 1 ml trace element, 1 ml vitamin solution, 1 ml Se/W solution,
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