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In vitro construction of an artificial metabolic pathway has been emerging
as a novel approach for the production of a wide range of biomolecules. In
this study, genes encoding 9 thermophilic enzymes involved in the non-ATP-
forming chimeric glycolytic pathway (1) were assembled in an artificial operon
and co-expressed in a single recombinant E.coli. The Ordered Gene Assembly
in Bacillus subtilis (OGAB) method (2) was employed to construct the artificial
operon. The rank order of the mRNA expression levels of the thermophilic
enzymes corresponded to their sequential order in the operon, except that
the expression levels of a few genes were unexpectedly high compared with
those of other genes. Heat-treatment of the crude extract of multiple-gene-
expressing E.coli cells at 70°C for 30 min resulted in the thermal inactivation
of indigenous enzymes and the one-step preparation of the enzyme cocktail of
the nine thermophilic enzymes within one single cell. By coupling this enzyme
cocktail with a thermophilic malate/lactate dehydrogenase, one-pot conversion
from glucose to lactate could be achieved in an almost stoichiometric manner.
Construction of another operon, which encodes 7 enzymes involved in an
artificial metabolic pathway for 1-butanol production (3), and its integration to
the chimeric glycolytic pathway is now in progress.

(1)Ye X. et al. (2012), Microbial cell Fact. 11:120

(2)Tsuge K. et al. (2003), Nucleic Acids Res. 31:E113

(3)Krutsakorn B. et al. (2013), Metabolic Eng. 20:84-91

Multiple-gene-expression of thermophilic enzymes for one-step construction
of in vitro metabolic pathway
(OXiaoyu Bei, Ninh Huynh Pham, Kosuke Honda, Kenji Okano, Hisao Ohtake
(Dept. Biotechnol., Div. Adv. Sci. Biotechnol., Grad. Sch. Eng., Osaka Univ.)

Key words  thermophile, in vitro metabolic engineering, multiple-gene expression

InvitroREITRIC L 2 AN BRERE

OMGH K2 | A 50K, M &, AW F4, K Ak
(BKBE - T - A - A= T0)
okano@bio.eng.osaka-u.ac.jp

1P-153

AR ISR T AR Z il & Lo bEiEE7a e 2 O\ 7 ut
A) Tl WIREE ISR 2 8T CRIRIIC RIS AEST 5 720, B
AMO/NSWTOE 2 LTHEHZED TV D, —F T BRI & Hl)
e Y. HcERLTwD ERFwEEv, N A F 70 2OFMEN: % )
LERBERL, HTa D V—7Tik [invitrofS# T & 28460 =872 %k
BRI B 232 L. AiEER W v 7< v FTOLS A TE BRIk L
TWwb,

In vitrofCl T2 IE LT OB S B, F TR 2 HlA 7 C2RERTEE
OB) IR X 0 BINL, KGR O L) ZPiENTRILSE %, Bohii
o2 WAk A BULEIC BT 2 2 & T EHROBEESKIE L. TIEOBE DA
%A L 72D CRIWEO @ AR A IS 2 2205 T& b, &
NS DT Y 2 — V2 MAEbE b 2 LT EEOLSGEEE I L 724
HHREE % in ViItro THESE T 5 Z L ST E B ABFZETIX, in vitrofCH T2 0
FHEEHVE LT, A 7 VIR TH 5 7)) o 3 VRN O %
fTolze SRICEYVNAF TSI AF v 7 OFERELTHEENIE T > TWVS N
IR T 2TV COANLERET LI LRI Lz LALEES, A7
X OVEE IR EE O MR EIE DT 2 MERICH F o7z TN BRI A
FET B 7201213, RN TR L 72 NADH 2 NAD™N & T4 265435 %
Z 2T, A% NADH oxidase # W72 NAD " HAERIS E A v 7)) v 7 &
B5 L THRERAR RiFEIT->T0WBLEIHTH D,

Succinate production by in vitro metabolic engineering
(ODaiki Shimada, Hashimoto Takahiro, Kenji Okano, Kohsuke Honda, Hisao Ohtake
(Dept. Biotechnol., Div. Adv. Sci. Biotechnol., Grad. Sch. Eng., Osaka Univ.)

Key words  in vitro metabolic engineering, thermostable enzyme, NADH oxidase,
succinate

1P-154  #BIERZFMME Rhodococcus erythropolis N9T-4 #kA
HY D TCA N N RO E(LZ BT
O%Ey B, FHH ST, Bk i !
(S FNEPAE N SN W)
tnyoshi@ipc.shizuoka.ac.jp

[ER] A Eah X ) Hak = o 7- 8% 5 28 M4 1 Rhodococcus erythropolis
NOT-4 #Rid, TN O WARIR LR E W I CRIF AT 2R, ARIE
R EFRIC COZRMEZ RS I e h b= — 7 R 2OV ¥ — K g
EREHLTWDETFPHRL TV, 4H, NOT-4 Hro e e ZAFIHE L.
HEALEEIYIENT % AT - 72D THET 5,

[J53 + 4] RSFRSME CAT S 872 NOT-4 MROMBEF I Z - 7 b 7V
FVEET e oy —+¥ (KGDH) oiftEidih Sha o, L Lads
5. AWIZKGDH ® E1 2 Y R—% ¥ I (SucA) ODAT, o-7 M7 IV F IV
(KG) #anz@Bt3I7 V7T F (SSA) IZAHRTHKGFANEFY T —
¥ (KGD) {fitkz A LTz ARWHKD sucAilfn T 2 KW TRBLE &,
R L7408 2 % ((KGD) 1213 F 7 3 v ¥u ) Y BIRTEICHHE 2 KGD
TEPEAERRCTE /2o F 720 NOT-4 BRICIE SSA % a7 RICAH 3 5 SSA i
KFEEF (SSADH) iEME DM S5 2 &2 5 KR O TCA MIEKIZB VT,
SSA /LT KG & ans gz CNA NS AR E G ATL SRR S
N7z BUE SUCAZ F IR OE R A RAATE ), RIMoOMEREE FEL T
Wb,

Biochemical studies of a bypass route of the TCA cycle in an extremely
oligotrophic bacterium, Rhodococcus erythropolis N9T-4

(OTakanori Yano?, Nobuyuki Yoshida?, Hiroshi Takagi'

(*Grad. Sch. Biol. Sci., NAIST, ?Fac. Eng. Shizuoka Univ.)

Key words  alpha-ketoglutarate decarboxylase, oligotroph, Rhodococcus
erythropolis

FARBY Ty a VERICKZKBEADSXTA
O REEEE
OB i, KHE wesk | mA el

(ERIWAK - 31 )

iohtsu@bs.naist.jp

1P-155

[#55% - Hig] KBS, Bl A 4+ > (SO2) F723F A4 4 > (S5,047)
2o EFBICLHD L- VAT A Y EGRT 5 o0 LR A L Tw
bo fto Ty F AR Lo cysMisifs T RIEHIZ, SO 2% H—Hi# i &
LCTAEFTTEDL ), S0P TIREFTE v, FKaid, L. cysMXERK
AS0Z L S, 07 D MIFICAAES 2 L B CTE L VIR (FAHRY 7Ly ¥ 3
¥ ,TSR) %W L7, LaL, 20X DA NEARHTHL, 22T TSR
W53 2 B RO W EZ kA, i Ze T A I 720 C 2 < il 2 H g e 2
SDOYVATA VREAEEFIT LI LR E Lz,

(D5 - #5R] cysMRIHRIZ, KGR O~z T XRERT A 750 —Th
% Keio collection % 4 S8, cysMBAHZ S 9 — 2B O#ETKIEL 72
cysM/X “HERIRTA 7TV —FME L, SDTATF) =05, S,0.°
L SOFHRMMME LM ThETTRAkE 22 ) —= > 7 L7254
cysM/nudH = E /R bk & HU# L 720 #E-> T NudH (mRNA 5-#I12 B 59 %
f#3) 25 SOLTLOPIEICB G LCTWwb T EAVRIE SNz, 22Ty VAT
A VAERERIGHER T nUdHR EF 2 L2 25, SO SR fEiHE LT
AT A VHEPERARY 2 f5IZHm L 72,

L-Cysteine fermentative production using Escherichia coli engineered for
sulfate assimilation

OYusuke Kawano, Iwao Ohtsu, Hiroshi Takagi

(Grad. Sch. Biol. Sci., NAIST)

Key words  Escherichia coli, L-cysteine fermentation, sulfate assimilation

NI | -El ectronic Library Service



