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MFFERR S OB EE (F30) © Ahigh-speed system for production of useful materials using protoplasts was
developed. In microbial and plant protoplasts, some products are released freely into the broth with the
double consequences of increasing overall productivity and facilitating down stream processing.
Furthermore, since many high molecular weight substances which are otherwise not accessible to the
cells (due to the presence of cell wall) can directly access the cell membrane in protoplasts, the
composition and concentrations of the metabolites produced by protoplasts vary from those produced by
cells. It was found that the yeast protoplasts are cultured in a liquid static culture so as to diffuse cell
wall components in the culture broth with the result that while maintaining the state of the protoplasts,
protoplasts could produce the cell wall components in the culture broth. By optimizing the culture
conditions, large amount of the cell wall components with antitumor activity was produced. 7axus
protoplasts with artificial cell walls produce taxiods efficiently and released the compounds into the
medium. Moreover, the adequate supply of methyl-jasmonate, etc. were useful to enhance the taxoids
production in 7axus protoplasts. This novel system has great potential in useful metabolite production.

AATIRERA
(BARMAT - 1)
[ERESES RIEEES & F

2007 4 8,200,000 2,460,000 10,660,000
2008 4 3,100,000 930,000 4,030,000
2009 £ 3,100,000 930,000 4,030,000

I

FEE
e &t 14,400,000 4,320,000 18,720,000

WFFE55 8« A b T4, AIFaEERERR 36 127

BHFE OSSR - MIEH © e RXA 15, EWKE - M 47 etk

F—U—R . AEW T hT TR, T e 7T A N N TR, IR
XV —)v AFFRIT A ANAFVT 7 E— HHGHEYD



1. MBSO F

20 MRS, HEM 70 & ORIk 2 FH e
HRAWMEAEDOHNR TH o7z, LLARDS
BITE, Mz W 206k OF AW E A PEE T
BHITHOIRBEIZH VY, THEIEARITHEEL T
AW BEPEE TSN L. FAERREICH D,
ZOBR AT D 2O H 2 2 i
DRENEHE TH D,

2. e EM
ABFFETIE, MRS 58 I E AEPED
BrizleflnF & LT, AR Y O
PR D AMANZ & DM faBE 2 R A L= 7 'm
NFZARNMIEHR L, v 772 MR
To 7R RS BRI ST 5 & RTINSO
S HITHIEE 2 B2 LI A OWE B ELE
FESCR BN E OFEFECZAE), HAFHAEDTHE RIS
kX —R@oLdhr %, AAWE
AEPERSBEDIER E WO AL, 155
Nr-mRzEERIC, 7a 77 A FokRE
EEFIH U= Fr i se g o A1 & FIH
ZI1T9,

3. WO FHIE

WEH T e T TANDET L ELTA
VBERE Saccharomyces cerevisiae DHfiE L
7u b 7T A N OREDIRIEDE N E A
HaRa 27 AN X0 RN B, fRATRE R
IS X Ta N TR NRHIT R R
T D & TR RIS S, MEBEIRED
Ak, HEIEREDIERIC L D = F—RED
EENERT LT, 70, MIfBEZRE L2
B OYER B E B BN E O FE A B
WZOWTHIEIT 21T o7,

BoNTMAEIEAL, BB e b7 TR
k% 7o A RRBE B 53 D 5 SR AR BE SRR
et AT o7, £o. MREER S DR EAERE
AT O L CHEE R MAEERR OEZR R0y
BERS UL DB & i ATz,

WH7ae N7 A NDETALELTAT
A (Taxus) O7 v N7T A s ORRERRNT %
Tolz, BT, A T A OMIEEETEH P E
WCHET 28 AWE T, 2 =—XR @0,
HX)— NI DX UEHE Y — v b
LL, v 7T R MBI B AR A
Ja &bl U, & 5% FEOAERE L OER
JHELTHOTe b7 T A NOAEEMREIZON
ThHEtEIT- 12,

4. WFIERR

IXUBERE (S cerevisiae) e RPEIT. HHRREE
ZERELTESGEOWEBEHEESBEIYE
DOFEIECE B 2 ffdT LA, R e b

T A N WAEFET D HIBRBERR 5y & BRI
S, TS, a7 TR h O EICE
., EL2nEricdszbicky, 7m
N7 A N OARFEEHERF U 72 £ F Ml A BE i
SYIN KBTI HWERES L, > — |
WICEMET D WO fpieBlg s, AL
(K1), (—fmic, "UVERETa F 7T A
M7 SICAI LR T 5 L RERL
SERAEL, Tu F 7T A MR
SINERE. ILET D Z & T, MnEEOFAMN
SET L, MIEICREY, BENICED),
ZOHSRE, BT o T A NE AW
AMAREER Sy D FRAEEEE L THERT 2 F
EERLT: (u b TT R MERREIEN LT
R BERY Ay AEPEVEIXL 2 E TIEE L TV
V),

1 cm

1 RUBEBTONTSR FEBDGEET TRIAE
EEELBROMEERS DS BEEDRT (EE24h)

NRUBR T v N7 T A N B e T
THREFEREETHZ LICL DAL DM
BERR 53 D43 W EFEBLR D BB I D\ T, 3
FEEE D /R EERES KOV Schizosaccharomyces
pombe D71 N7 T A N AAERLL | @Y gk
T IR ER R LR, W oBERE
7'u 7T A MIBWT Y, EEEEEFF %)
S5ANRTHERE TE 504 XOETEWE I E;
FEIRTIZH N, ETWE O BRI
L. B 24 REBICIE Yy —VOER A
B, v— MRICERE L, BRa b7
TARNPEELERWEXB-T VD
s cRa s (K2),

[E T | LB R R RS AR 5 CALER 5
5 LEEBITHREENT-, £7-. Aculeacin A

(B-1,3-7 V7 A RHEAD &L 7ks
iz AWV 1 N 7T A N ERE
L7ofE S, BB 3 < Ak
SN Tz, Tl 2 FERIT R L 7S R
B~ o N7 7 A NDVERE LT BB X



— :25um

2 KUBBTORTSR ML USBEEShI-H
BaBER D D Fluostain [Ck 2 EAFEEE

WY B 1,6/1,3D 7V v EE T e faBERY,
NTHDHZERHLNE T,

W EEREMA D D AHIIRBERR 2 215 5 726
IZIE. BWE T X 2 M0 AR S L B
DHAWSLN TS, 2D OEEITEMET
boHE LB, WHEEAETT D EEE TR
DIREIET D, Fio, A LA OB
MEIZEWN T A Rmdhnb, £2T, 7o
N 7T A R OMERIKFCAN—A ML ME
IR L, RSk R A &2 HERR L 7= fi
IR MRERER sy ORERL [EIEE B R LT,
NRUBERT 0 7T A N RIS EREE L
T DREFRR 2RI L, EOoEEZ1T ) &
Ekin A AN (=2 Sl =l N Sl N £
(ZACUERE Uz, ThRe) % 28 K ICiRE
HERVERT 0 T A MITRTN—
Ak (W) L. el a b7 A &R
L., BEICHIREER S O AR L, (5]
3252 ERRETH- T,

NRUBERE T 1 s 7T 2 M2 X D MaBERL 4y
D frcii AEPES A Bt D 72Dl akER
oy Z ORI E R TE D k& s
L7z, BIAHNOREI O —IEE & IEEHIEN
AIRE 7R RER S R A B B L, e
BERCA I FR A IO et D R &
THOEY A LT, BIR U 7Rk e R
THOCTRE ZWE Lo, = OR5E, MlakEnk
Sy DIEFE L d R E & OIS B A 772 el g
FRDIMGF DAL, HOGIREE I RS- & sl 2 e
oy DEENET D HENAEE L o7z,
NUBERE T a N7 T A N OFIBEEER Sy D
VUIVEFEBI G A A 2 Ru I 7 A ((RETEDR
) FEMT U7k R 208 U, M BERR oy AL
FOBEREMERE LTS R, BEkto~
0 h 7T A NORE, Ko pH, 2iE/E,
FEEIRE . MR OB L OEEROIR &
2 FH DM HINRER 7y DAEFE R, SE. B
RICKE L EBELRIFTHELZHL I L,

Fo, BHIZEEND T I BOMKRS R,
BHERFEOBESCEICELY ., AESN DB
1,6/1,3D 7 v h v EREPRKE S ET LT,
E = AN IR B R VA = ey
TNV ERE L, DS EANIICAN AR B
NFTARNEEATDHZ LT, M52 7 2 b
7T A MZHERRIIRE 2T B &S, M
FRBE R oy 2 B D K& H 7'V
EpE, B SEAV AT AR L, BT
TAAERIEMES T v N 7T R R EEEOE
PE, OG- ATRECRM & L TLReMENER
SNTWVDEEBEICEMORAT Y —=2
TEATV, TIAXUWH 7' NVEIER LT,
FEABF LR, TAX VA LRI
NUBRT e 7T A MEEAL, #@esk
R CREEE LIRS R. MIRRER 3 7L
WCTRAHZAESNERE LI, £7-, 17t
R KIZEET D LRV e N
SANMITRTH S BARNTAA—2 N (B
) L. SIS IaRE Ry O ATHifb L, =
D BEOBEEAT 5 F2 < MPREER 7y & £
ANLT=A 72N ZRINT HHNTE T,
FEEE~7 1 77 A NN PE L 7= M EERR
53 DA BEME O FEAM FEBR 2 Ik L 72 BR, AERE
U 7o HERRBE 5l 7y 2 DRAG R L. ZKIZIRE LT
FE A, AIRERER T ~FE pm O A X
DAEALTED, B2 5 ERN
HWCholo, FExMFTLIAER. 2 um O
FalBE B A R D FR LN AT RE & 72 o 7=, kL
FAb U7 AR EE B A0 1 2R K — 12 o
U7z, AEPE ST MARRE A0 1 O P
TEVE, PURREIEMER O U o # —JEIEER
Do (= &2 —IEMEICER L, fiueE
By &2 HEF SO E-N Y —
ZUERC L, ZOHFA%ERE L),

ek, WUNENRIET CORUVEERET e R
T A M & 2 IEEE R 5y D 43 Wa A PE % 5 A
TR E 7 7 A N AR O MBE R4y 2 AR RE
HHEICHEIILTEY, BREAZHAY TR
5 HT=— RITG Ul k& 72k o fl B
%5y & EFET D HMMARETH D,

AWFFENZ L0 | R N TR BE B oy
(81,6/1,3D Z' v y) OREHE KEA
FEY AT NOMEEZIT O E TN
NSV, ARDGHIAEERL > OFTHIEREIE E L
THHTOLIFEN RSN,

Fo. RURAT NITEERE KRG E ORI
&R E ORI WAETE DRI E
Btz Lo Lz,

Wi 7a N5 A RNOEFLE LT, KK
MRE DA F A (Taxus) ORFFEEMINE X OWH
MKDENSER L7 T I X &2
VN, FRAE S D AIRREE & BRE LT A OWES
B SO RS B W o FEFE SO A Bh & AT L 7=,
FORER, MlaREERE L7 ST X b
TIE, B O CILMpREES TR i EIC L



MWEELRNWE XY — LR EDE XY H
LAY O WAEFENBEEIREIND Z &
ZHOLMNI Lz, ZOBEBIIFFEOY v AE
VERRES U 1 L ER BN R % B ML i Y)
[ )1 RSl hal ) I S N 5 (S g W
T, BERIRE L BRSEN R E TR 78T
7/ IR O AT DB L, AR
AT AT, Q) ¥k T 7w B LT
MR A s # MR R 95 2 & T 8L
FTNAEE, (2) BLAES T, HEam I L H
BN EERIRE (10500 &St (=
OFEFELIE A & [0—500 ml/min]) Z ARz H
HICRETE 5 (REHEE, RiE, B,
BEREOFEICLY, ha b Kk [FHEEHRD
REEN R IR RIS ETE, A
TIAATERECE R EEREY
FEH), EOFREEAL TS, KVAT A
W TCHEE RSB S OWEEITo T2,
BN RIS R AR L, skt ) o
H—ENEMT Y X — %@ Eg a1+ 5
NTHfaRE B L, 41 F 471 T T A K
ICHEEFE LT, ATFATYy AEUBRERML T
RELFER, XA EO2XH R
LB DI AEFENE L it Sz,
IHIZ, ZFLURBEDT ) NT e~
AT NI N EEHFETAERTE DLV AT
LNEAEEL, WU 21TV, B5R LTk
R, FxOX XY U RICEMOAEPEDR KIEIC
WA LE iz RWiZSa o HEicE
A .
ARFZ2IC L0 . KR B A S e
DEFE-BRENELELTOTE N F T D
R R ST,

5. ET7pggIam 5
(WFFEFRE . DHIEHEE RO 788 |2
=)

(MesEam ) (R4

(D Hideki _Aoyagi Application of plant
protoplasts for the production of useful
metabolites. Biochemical Engineering Journal
##if47. DOI: 10.1016/j.bej.2010.05.004 (2010).
@Hisashi Semba, Eita Ichige, Tadayuki Imanaka,
Haruyuki Atomi, and Hideki Aoyagi: Efficient
production of active form recombinant cassava
hydroxynitrile lyase using Escherichia coli in
low-temperature culture. In Fett-Neto, Arthur
Germano (Ed.) Plant Secondary Metabolism
Engineering, Methods and  Applications.
Series: Methods in Molecular Biology, Vol. 643,
AT, Humana Press. pp.133-144 (2010).
(@Hideki Aoyagi, Hideki Ishii, Ugwu Charles
and Hideo Tanaka: Effect of heat generated
products from uronic acids on the physiological
activities of microbial cells and it’s application.
Bioresource Technol. #5t4 . 99, 4534-4538

(2008).

@Hideki Aoyagi: Application of protoplasts for
producing useful metabolites. Proceeding of the
international ~ symposium  on  bioindustry
development. Asian association of agricultural
colleges and universities. 7% 7t 6, P. 63-70
(2007).

(3R] GH1014)

O FUMFHAd: 7'v b7 TR MR B ER]
M LA MWE OBRBHUR AR AERE & PR,
JST Hrdiiatiis, 20104:3H 12H, K
A

@ HEMFHAS: FRIRE & IBREMEPRE
AlREZR /IR AR O AT LD, B
AW T2, 20094E 9 H 2 4 AR

@ FHMHKLS: MNEIBRER T 7 b7 T
2~ OFMIARERL 53 73 W AEPEBL BT RAE 35
#OAAREY LY, 200949 H 2 4 H.4
R

@ HEMBRLS: BT 0 7T A REHW
T2 Al R BE Ry D oy WA EPE S AT S D BRFE.
b Lee (AN S) |, 2009431
3. <X

® HEMFHBLL: v v 7T A MEREETRH L
B MWEAES AT LOFE. B AR
MR 7 2%, 20094F2 H 20 H, AU,

® FUHAd: 7' b7 TR MEREE B ER]
P U738 7 M BE B 53 D BT KL 2B PETE D B
FE—HsRe VeI I BE R 7y oD A2 RE & & D FI
ST 4 /7 X— 3 71U v, 20084
11A26H, BT

(@ Hideki Aoyagi : Development of system for
producing alkaloids using direct culture of
leaves in intact plant. 13th International
Biotechnology Symposium (1BS-2008), 2008
#10H 16 H, Dalian, China.

FEMHAS, 7r b7 T A MEREE E
AL U 7 A0 BE 1 53 0 S B AR PE 15 0D BR 56
B2, AARAMITS4, 2008484 28
A, &

@ FEMHALD, =F LT/ T LO/ER
EZORMM, AARLEY 5%, 200848
Aes8n, ik

Aovagi, H.: Application of protoplasts for
producing useful metabolites. The
international  symposium on  bio-industry
development, 2007 412 A 4 H , Taichung,
Taiwan.

(PEZEY PERE)

ORI GGt 1 #F)
R AR ORI IE R O W E DR



VR, W ONC R R R & 2 e O A%
e e

FIHF - HHIHLL

VRN - N 2T > 7 (BR)

FRAE « HFEF

Fea ¢ FERE 2009-44749

HIFEAE A H : 2009 4£ 2 H 26 H
ENA DR BN

6. MFTCHLRE
(DRFZEfFRHE
HHI HH (AOYAGI HIDEKI)

B R - KRB B A A ge R -
e

9535 - 00251025

QM E

M 5Kk (TANAKA HIDEO)

BUR KT - LB

W95 5 : 40015657
EIF E—EF (FUKUSAKI EIICHIROU)
KRR « TEWFIER - B
e HE %5« 40273594

Qe 1#E
Rl =
Legge Raymond
A= o K T
(15 %)




