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{2 A RIS S AW C b 5 /KB M B Ralstonia eutropha 1IIMAT « R RBESRMTOMFIZEB N TEHWAR U (B-& F
1 X 7% U 8) [PGHB)/AEARKEEZ R T, AU CITHEE )5 O PGHB)AEA RIS KT 2 HHAM LORE, B LW
ZhERAY 72 PGHBYEEED 7= b DCHIkZE %2 B L C. R. eutropha %5142 L L7z RNA-v— 27 > 37 (RNA-seq)
LD FT R 7 )T b — AT, BLOMAREOUE &2 DFEl %217 -7, RNA-seq fEHTORER LY |
PGHB)AEA K & AF D CO, [ ERK CTH 5 Calvin-Benson-Bassham (CBB) H 1 7 /L OBIH B3R MBS N7 Z &
D5 EBREITESA:E T O PGHBYAE AR I T 2 IR E EHERE D fEI %247 > 1=,

R. eutropha H16 FRIZDOW T 77 b —RA & RFBIRE L7BEOMEMRE . PGHB)AE G KSR L OVEF W CORE KD
b h—% L RNA Z it L, rRNA ZERZ%E LT RNA-seq it 247 - 7=, HSHIICIXERE - Fli7e A B ICEE %
H a2 BB FOBRGHFELIEFICE 07—, HRAFHIEE T 285 11X PGHB)AEA MW TS
BB Lz, BRENZ LT, 707 b—=2AEFRMCH B L PIER p-BbicEbsEETs 7 A4 —8
L OVCBB YA 7 VB (cbb A1 V) ORREBEEFR & bhik L C PGHB)AE G B CIRBEEE IS L T iz,

WEE & IRFV & T 2R TOA TV o FEEOM AR 2132 Z & T, W% tEb 72 PGHB)ERIM To R
AR ) —LELE UEE (PEP) BX UL E RN D DT £ FL-CoA fiifE & PGHBYEGKA~D T T v 7 A M5
fbENpbZ ERBEZ DN, £ CTHARKBEREMET 3 IO W THEBE TE#EEZ{To7- & Z A, R eutropha T
IEARARART ) —VELVE VANV AFX LT —E (Ppe) BEELMARKEESR, LV E VA LVARX VT —8idppe
MEERE CER M HEBE T DB R BB 2 H > T D 2 LR &N T2, BREW 2 & ICHEA PGHB)ZIE &AL
AR LA WERIR43 528\ T, Ppe KIFKIT PGHB) & i WEMHR THEAM LTz, 2D &5 Ppe X
W2 X0 BEICEN R R I TS Z LBl S,

RNA-seq AT DFER LV . R eutropha H16 FRIZTEIR & PGHB) LG KA T CBB V1 7 L A3#HE L TV 2 7]
REMEN R STz, % 2 CR. eutropha 7 )V 2 — A ELMEIERE HI16G #K, CO,[EEZH S U 7o —R-1,5- XY
VEEINRF T T =B/ A XA F—F (Rubisco) IR chbLSs FHEERR, cbb A1 BRI T BT (chbR)
MR A% & LT [1-C -7 v a— 2 B AR S PGHB) & 454 L= & 2 5, BCEEL 28 H16G £ T 5.6%
R L, FROMGFHERE VEEICEP T2, A X B —AEITIC XY HRE~D BC BV IAREZHIE L
=l A, REWO BC ERRITMIC L > TRZRY | FRT Rubisco DIMETH S Y 71— 2Z-15-£' 2 Y EEIT chbR
SRR T ST HI6G KK & chbLS WHERE TIEMH S vz, Z OfE FIE[1-°C, -2 v =2 — 2 H13k *CO, 7% CBB
AN Lo THAHEINLDRH T T v 7 22 R THRERINTH D, TXLF—  BILSIDODNILDBENS
G & EE) L 22V TR s L a— R CH T D CO, DEEIC L Y PGHB)D RFILERIT 120%I28M4 5 2 &2
HEMI S 7223, H16G BRIE chbLS MEEERR & HE R THEEITRBICEAHEM L TWD Z L 2B 6T LT,

R. eutropha DERHFE PGHB)AES K GEIFICE W T RLEIZTEEL S Lz CBB YA 7 A n3kREd X, R
eutropha OFERH CTHE—HEEET 5 Entner-Doudoroff (ED) &7 LIZIFRMINEREE CEB T D AREENB 2 6N
7o % 2 C ED SR OERESE 2-7 1-3-T 4 X L-6-1K AR 7 a3 Uk (KDPG) 7V KT —BEIsT eda A L7
LA, eda WEEMRIZIERICEBWVHETIZH D DD, 7 a— A REFEFTOHEENTRETH Y . CO,FEELHS
Rubisco & DEBMHIIC L > TZDOAEFRER D Z 035 CBB YA 7 /WITIKTE LT iFRINIE B KRB AT N R
STz, ET0. 2D eda BHEERITIEE ITHEE N BEWVCHL L L TRALZZ Vv a— X 22 &EE L->2 P3HB)
ZEM LI, eda & PHA 224 —PEET phaC O FBEWEKL 7NV a— 2 TOAEBREEZ KRB LEZ LB,
PGHB)YAEGHUZfE 5 MFdPN PEP JRE DDA CBB YA 7 WEMALICEE TH D LEX biLTe, ZHUT LY, 4F
K[IBERFRTSGLMIT L D CBB YA 7 URIFHIAET &0 ) 4 F TICHEBI O R WIS BSI T 5 2 & %56k L7z,

i« FSCERIT, FI3C 2000 F & 3830 300 35 % 1R OHT 52, & L<ITFEIL 800 #5% 1R LTI 7280,
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A Gram-negative facultative chemolithoautotrophic bacterium Ralstonia eutropha strain H16 can
utilize various organic compounds in the heterotrophic growth. While the autotrophic growth mode, this
bacterium can utilize H, as the energy source, and fix CO, by the Calvin-Benson-Bassham (CBB) cycle.
This strain has been also known to accumulate poly(3-hydroxybutyrate) [P(3HB)] as a storage compound
under unbalanced growth conditions.

To obtain detailed knowledge for the P(3HB) biosynthesis by this bacterium, this study performed a
quantitative transcriptome analysis based on RNA-seq of R. eutropha H16. The results showed the
transcription of genes for CBB cycle and several genes for B-oxidation were significantly induced even in
the P(3HB) production phase on fructose.

The gene disruption analysis demonstrated that phosphoenolpyruvate carboxylase (Ppc) and
pyruvate carboxylase (Pyc) had a major and minor anaplerotic roles in R. eutropha respectively, under the
fructose-grown condition.

The 13C—labeling profiles of various metabolites and P(3HB) were investigated in R. eutropha
incubated with [1—13C1]-glucose. The author clarified that R. eutropha strain H16G incorporated BCo,,
emitted by oxidative decarboxylation of [1—13C1]—glucose, into key metabolites of CBB cycle and finally
into P(3HB) up to 5.6%-"C-abundance. The carbon yield of P(3HB) by the strain H16G was 1.2-times
higher than those by the CBB cycle-inactivated mutants, that was agreed with the possible fixation of CO,
estimated from the balance of energy and reducing equivalents through sugar degradation integrated with
CBB cycle. The results proved that the “gratuitously” functional CBB cycle in R. eutropha under aerobic
heterotrophic conditions participated in reutilization of CO, emitted during sugar degradation.

Moreover, this study clarified the novel sugar degradation pathway depending on CBB cycle under
aerobic heterotrophic condition.

In conclusion, this study provided several new knowledge for P(3HB) biosynthesis by R. eutropha
on sugars, as well as a new insight of the role of CBB cycle functioning in reutilization of CO, emitted

through sugar degradation.
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