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f v ode el LY BEE Th A, 717%01
ERUGHEAN n—- 135 74 v e ARG RF LA E%F
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Cell turbidity '(ODSSO nm)
Citric acid {(mg/ml)

25 50 75 100

Cultivation time (hr)

#Mi-1 C, ljgol;,&'ca.MTll- 28373 -2 0597
14 E0BARE .

MR IEER L T a2 -2 320 B BB
L, EBFHTENRE Sy s . BAMuBsg 25,
45, 63, 7203B]1x CacO3 3 ol pH 51z 38 8P 12 .
—O— . 0Dss0nm , —@— . 72 >H3 ,

BN oI~ 4 3 v 8 b 71 >BREK e
DY E=O N A TR MFL BT tor Bbd
5., 0FTodBIRIF I P 7 9IRB A An
B3, 13~ 140525 E T ODSoam BN 0.8 0 b 9B D
ARG =Bt BART) 7 1>8EA 0733,

2. AR A 721 7°72 F 0 %
BENRBAN I T S ) 7 orbE ¢ E e R s
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2B g 3T a2 b N0 7, A7 09772}
A ERAFE (0~4%C) Be1"30CTH 0o I=.

4°C O A 30°C 3
\ .
0 (o}
100 \\\ \O 100 ‘%_\
~ \\\\\ 1A
— r'Y fo) \ \
= \ '
\ \
- \ \
3 \ A
E 50 [ ' 50 N\ )
= \
— ‘o_ \
s ~e \
[&5] ~ \
\.---_. ‘~~~‘
O 1 1 1 1 1 1 t

0 30 60 90 120 o 10 30 60
Incubation time (min)

& %Z@ B0 C. Ligobytica WA 60 2728 7°7 A F RINRA &'T AR
0%

Yor? BN TEN R E R, X?ﬁfﬁﬂ‘é%@ KRR, 0751 »a3 §BE
ZVA7207°% Z kA% AHR 12 /D\%Zl aaseﬂﬁfika F R T
Bt | o (A)FRAZAEGR (7.9% 10® az&/d tw;?z%;/i/hg/d 93
CPNFEHT THRR(0~47C) A2\ o (B) JaRZDEOR (8. 7></08w£&/»~(’)
3 Emg/od QBIRR T ﬂ\uﬁ#’f CT R = RWE, &9
/@W*"PM 72 07°74 BASRIAR (0, &) b3 0251 3 Y3t b
Bk (@, a) 7" (oo 2R AR, FRAEECY h&mocytamew TBNE \ T=o :

%? SERRBEL (0T5M /a#/%) B RE FruTihaoiit B (0.25M
>2¥B), - JafRE nomi‘ﬂﬁﬁif(mw t > ThRD|

M1-2 3xJEER ) BAL & 0.75M s FBRRE, 27N G W
B5RE T Zymelyace QIR ( RIFR 3 0n4T 2 8] 15 mg/nd,
30°C 985 Sog/ml) | LBT«)/NME?EZM PR AT L
D75 At HOBFEN T rED T b4, S Voo
ARG BT AMERK Y TL,  AF oMl
f 3 0.25M >3 KBVER TR 72 0 7°52 FoRBAllh <
Ko i Hs e ry, FMYAKoEPIHA TN
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A7z 07352 vo¥rfMY 35, ®BHBELETS LA
LY 30CiE (B) AT, WMMROBEBRIME L L,
oD H 2R SO W EN Y AT By 1=, 0 13 KRR
37 (A) 7 Wd$RAE 0 ZBAE 3 Yo~/z0 4 Tlo~20 L FZ Th
o fe 12712077 20N EL30°CcTRNS D 4o
T ba 4, 0~4T 2 TR 0~ rEL T,

BB 3L (o~4%) TR 72077 A N2 RE-)EHK
F4E AT 2 e, S tavF g7 ok v T

%1-3 guwAasToFrja s ctcr 9ok,

4°C 10 mg/ml 30°C 5 mg/m]l
Fraction 50 min 100 min 30 min 60 min
Total Total Total Total

content % content % content % content %

Sup. on

incubation 0.8 2.9 1.1 3.5 7.3 28.2 9.7 42.4
Sup. on wash . 1.4 4.7 1.8 6.1 4.7 18.0 3.6 15.7
2,000 g ppt.( 4°C) 14.8 50.8 11.2 38.0

1,000 g ppt.(30°C) 8.0 30.5 5.6 24.4
10,000 g ppt. 6.3 21.6 9.0 30.4 2.8 10.9 1.5 6.6
10,000 g sup. 5.8 20.0 6.5 22.0 3.2 12.4 2.5 10.9

Total content = nmoles of cyt. ¢ + c, per 2 g wet cell.

HAAAEER 72 A7 7R MABABIRE 0.19RRBFE/ml =1 JEIPH
([ o Z)’mof ase 23 3 0~4, @5?\%72/0%/% 3 Ea30C, Smyld bk
FAERTHD e BoR8slaR0BY)ThH [ IAA30CRIE | T= Y0k
REEERACRAF Th3. T BRIER 4% AT T4+ T

ERIE | & BE RITHIRIR 1000x9 (2000 9] (0B B iBir S YEHEL,
|EA7 107 AL BBRTAE L, BhakA7 20 75 At d ozsH
B EAOI L IF) VIRUAIBR R0 /g REE( L oRR) /ml =1
58 I, BHRRE k. 28 [IBT9aet ( burst) $%, 2000 x3
Ci000x3] SAMBONHE ) = 1F AN XsB(sup.) B9 & [0,000x3 10
A BOARNT, 10,000 % § T (ppt-) ¥ 16,000%9 xiE [sup.) & ~ D&
o

R b 0 X 8, WRRIRIh LR, 16 BARHIA AL, 10,000 x5 B0AHE
TO i Xk BEAEHF 3T Fy L (10 E BB TEAT FIRE
%l I:o
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Frgancter FAY, BEAEGE BRI TR
BN o N KRI-3 bbb, EENFE 0 BHA, RANRSB
YU BR) EREIANF 0F Fya bhcter Faa, 30%c ik
LB D) A, T, JaFEAG -2 TL HbLND
Y13, BBEAIEF o M ABFE T 0 X L P E Rk 1
wWhe AR, j0 AR oxE BT, §F a3 ¥
VP& L HF 2 LB [0,000x] (XA EN (= BRI NB F |
Jawcre; 4 30c, 302EFOIHABREGE - T
CoBERAILAIVEYFIRF S CAHFI NI Zymo/yzwl
TR (0~4%) TATH D NENHIT L ETR ] T A

3. MBI Fa vy RY7908@ 068045682

FI-3A2FBYL 157 T3 -2 EAY FEE
BER 3T A% | = C. dipodytica M T4 ﬁ)}i’,a),ﬁg’f% ) K 1%
TH5, 9027 iRT S Ak I osH s
BTN SN Lo AR lazéﬂmﬁféz b, T 0B ILEND
No, Ao, 2EBRBEHBTEDINTEW, endo-
plaamde yetlcabum, $WRCHE, $RLEE D v o 1042 H G 2
R Ing. ,

B 1432 T3 T E~N RBEEES Y RBET AR
IR ) PR 0B B ThHE, AL 2
PV TYERHT)Z2TERL, NEPBLE MR T HL
3THhy.,  RK3II A o5~jopum BE THALITH, T
., ol BE o c“?o)\ tEBHEH TIED LN
1}‘“, Ka’)\i‘i‘fp NI A h‘l@}i | =3} 7 >~ Koy 7R ?V’/fiﬁ\\? a7 (=
By vatm TR,
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B1-3. 8o . Lpolulica 4808 0 B3 TBER, B>
SEAN )Y LR, EEG 20000 (RELT0 omd
o.5pum=F8Y) T'%3,

}Z ”4. _C_ lfgaﬂ;/tfm VAR ﬁ%EL Eﬁ#}‘(ﬁﬁg b 3> Ky 7o %}
FardtsR, MECTR RYVGEE, AFo 0008753,
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4. FEIN KB FaVF 07 o F RS

FlWItasF)7o%Ralr-3507% 74782
AL, e EH ) bR BEGIKE A -5 57,
FIRAY Y | 1 NADRBEY Thau e v+ ) v T
(P} 8P4 6540 | Y NADH, a2 A 78 :A vz, o TAW
NDEBGoHATL, SR (Hi) RAEIAADPOHE 1 &Y
RO @I N T 5, FEfIrarF)7oalM
FRFI5B W s FAHE (Res) 3 FH L, Cu €@
tY) > T8 31 ~4.9, NADH 9 5HA 3.2~ 4.6 918§
M\ Te W, ADP/ott T KB LN B P/otk 3L €Y
B+ ) > TEEEG L =527 ~2.97, BWiE3 35
o T 4B 1RG5 12,

Eney&g+ ) T8y a7 EE Yy T, 3 f
I >F ) 7 WRIRAE R T 2 (staledFRTF T o) B
BERQo,, RC, Y LT Plo RAGT RAERE, va
HBR B8 v pH 0k0F ¥ I

M i-6 ARRE %K 22 TN L2 Thh,
BEH Y t 180 LB (z5Cc>35C) E L, state 3
ToQoy nrk Mybil=. {2k, RCt ploxa )
L LD EBTLEE BT e —RBER L2 b,
BRIL) ) B LA SR 0 @A HA AT B IND w2
NN 5 T2,

& ~73Fa>F Y7 9 ZERE ZAH ( osmalic
stabiliyer) U1 23 BBE oM E S h -t ThH A,
RtRE T 01 Qoz (state3) \oHET HY, 0.25H 3
HFoTlRE I MBI T | AN, i 04M DL 06MH A9
Ei T Qo 3ZBEBTLE, —F, RCHiao4dMT
REBET L, 06 MHTRBETARLNAE, SNEZRL
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CPpW (hes Waad Uk gy ) Bagbupropa e (DAY /BB b
gev dh dacd ¥ CUW gL TEL Dy NI h 3R L Lol
206 O HIHBRWARL -C L0 BWER CARIANLHL O] DI We ol (59
HOWIBS 7 G 8 < [ Weo! 'YIAT Wel0 ‘8% B4 WsZ'0 B (J@? @ BYHY) Wary
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Pyr.+Mal. Suc.
c0.5 13.0 0.5 F 12.0
— o =~ /‘/D /’A~~~"A
™ 9o BT -A cr—7""13“~~
o & &~
" o ° o ™ o 2
S E0.4¢ / 20 5 ¢ 0.4F o
o @ o+ o ©
""'N,E [o) — a3 / —
OOE -‘r; o g o ]0.‘; (o]
o / S 7 -
" o [Sa=) CJrO & 2
%go.s_ 1.0% F < 0.3L i
45 [ $ ]
g 14 0 < lﬁ
(Nt ! i
N X !
[+
0.2t 1 i) . 0.2 b~ 1 4
25 30 35 25 - 30 35
Temperature(°C) Temperature(°C)

B 1-6 XEEAILT 28 )7 oo RFEC RITS RI0AR 0 B,

BRENOEIT B on B3, RREKIERTET
EANREY THD, BI5RT| T30 FREBEHR, 5
state 3 T BNEE (Qoz), P/o(=APP/O)I, R tEEifE\
f.

0.6 L Pyr.+Mal. Suc.
o
0.5 L 13.0 0.5 12.0
S &
-2 o = N
™ O — \\D
g s 2 AN o
i i2. 2 wqgal N o
T8E oo 1022
° £ o o o
cl] iO 3 1.0 é? %OOO 3 gl 2
o EU. 11. b G o !
q
| 2 2L il
3_ ! I H 1
0.2 1 L Q 0.2 ! 1 Q
6 0.25 0.4 0.6

0.25 0.4 0.
)

Sucrose conc. (M Sucrose conc. (M)

8 1-7 HEEE b3 AP o AR AT o tR BB okt
%
HRRIG ORIt fie RIAR (LM T AHE) 005 22 ik
ROWEEN I, 30T THE) .
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Do a2 T s Plo I RELF vt 2 BBEE S

WFIAKTH > =0

ENF: o pHo R =R BT 9B @ -8 1 1 7.
6 AT TRBaTFTIrE3 \

FIREE 3 pHT THRAEE 5\

Vo

LT RARIE B n =,
S4~760%BBRNTFT - EZBS ko 2o

Pyr.+Mal. Suc.
A
— A 13.0 PN 12.0
= / N0 /A \
@ O. VAP = e
> :o_j -\ﬁ’ \h \D //D\\D \
o & ’ \ — Vi ~ A
t =0.5) o 42.0 2 051 Ju] 2
A 4 o\ o5 2 °o
L—]«‘-S 4: = B (o) \A 1.0 -I: =
SE / Yo o b0 o N1 ER
© ) a o a & o o o 3
+ g 11.0% < ¢ F T
Q [}
5 a9 + ¢4
= Fo v, B [ ]
0.1 L 1 1 n 0.1 Q i 1 3 L
5.4 6.0 6.5 7.0 7.6 5.4 6.0 6.5 7.0 7.6
pH pH

RCd pH S REHER | &
Ploxt 330 HATE pH

6 AT,

£1-8 HEBMILI AT oS BEEELTT RER pH oRbk
FRRI 0 &IT A R RIAK (REREEARR) 0 55 ) SE1)Y)
I BEiR 9 pH 0¥ TRz, 30°c TRIE | K.

NE320 28, b, AT o RENE 0 ZREF 2|
78K 30C, a2 BEFE 025M, pH 6.5 FHATE L
(x|

R o

A, FRAGBHRLEHTLIHABIAI L2 >F )T 9
B R FR AE
Ai-4 CERAYHNK T FRER (st 3 T 0 Qoz),

23



RCzxt, P/o(=ADP/o )t % &Y HTz, C. Lipplytica
PLER| AHII P> F)T7 371 VA 4V 71
VR, d- T F TP -LBR(Z-TFXY TG - LBE),
O TCABRSCEFN} G LT, NADH, d~ 7 ) ¢bo ) »
B2, L - JL#&, NN N N~ tandiyl - p~ phonylenediamine
TMPD)+7 R I EYBEX¥XETF! 1AM IT 9 ) - Il
WoTr A vkl RIS RETS TN AP HBE &
HRE TS F, Ho Qo IR RELEYEAT
) >3 8k, NADH, 2 N7 8&7Ta, RCttTt Hv E1%5
bt (RI1-5A8), Rro%fk3y, 38 fav
Fl7 s 40wt EENRAEZA L T 3 ta Lid
lT:a

%1-4 JEERRRE 7 HERY | C, Lipolytica JFIXEY T
AR LGB T By SERILIETES

Substrate QOZ[State 3] P/O ratio RC ratio
Pyruvate + Malate 400- 590 2.4-2.9 2.5-4.9
Citrate 220- 360 2.5-2.8 1.8-2.1
a-Ketoglutarate -~ 180- 310 2.3-2.6 1.7-1.9
Isocitrate 50- 70 1.8-2.2 1.1-1.2
Succinate 370- 450 1.6-1.8 1.8-2.2
NADH 450- 660 1.5-2.0 2.6-4.6
a -Glycerophosphate 300~ 400 1.4-1.7 1.7-2.0
Ascorbate + TMPD 1890-2310 0.6 1.2
L-Lactate 80- 110 1.6-1.9 1.5-1.9

* natoms O/min per mg protein

T oA BE A REREATAZI RIS THALR. L B
ANADH ¥ TMPD T [mM, ROEE TRE=M THD,
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Pt ity T8, 71 CBR, A~-45F 7 L% -
W3 3 F T F )7 RTELINT, NADH t £ 7 5.,
o § 90 NAD-EWEF T ATy, Ploxtn 2.3~
2.9 ThY, EHEIEBTRI] T2 @F, 3 NT
B, -7 er ) Bt w3444, 7}
Robfl REFEFZIAG T AP0t N 14~ 18T,
ZREES Yo Tra ) CERILEPMA I T L F LK~
S| 53 Ry 8@t TMPD o i, P/o i3l
(= A o L- B o @Ri Td P/o st 21 L L, S,
carliborgengiso 3 b A E ) TELAE1T 1 9% 0
) EL, R TEIAENMTLONT v hEE L LN,

~# B FIF TR )7 A8y ot U
Y, IEP KA Z T- NADH T & R TBRALT 3 3 & AV ke
b1 bo  C.odipplytica S k3 > F Y7 Tt opEpmRA
?NADH ¥ ZBIRBRIL L, Qop, RC LYt L ER G B
Fl R, LalPloazthvy, NAD- E1EH 79
B3 P LEMER|EL, | >0 ) YEAFPALIARTT oI
NE RS AP

B, M#y >8ith o pRRPAEF ok R

RI-50R3AERMEHMOME I Lt T 0,
ey >l , I, LTnAE32E0PEEFL
LT, BF) Y (3x10°m), 7>FTA4 A (§x107m),
KON (5x/07%m) 34N AR A | . HEaF 7
P/ost A3 8RT NAD- R4 £ (St >+ ) > 28,
X~ k7w d-wmk) LA =65, 7>F 34 3 A,
KN A XnBNEEA R, 0T ) YLt GALTAERZ T
Zizo P/oxt R T YT N TEe JHFp RN o NADH 2 R
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AT >FIA L yA b KN TLARHBEI ALY, 97
)y TE 3, RCME T AL, T,

%1-5 XEHAI L7 o F )7 ofee A GERUN xR | EE 3
E L EMHE,

Inhibition %
Substrate Rotenone  Antimycin A KCN
3x107°M 5x10°'M 5x 107

Pyruvate + malate 94.3 100.0 100.0
a-Ketoglutarate 76.7 97.7 100.0
Succinate 0.0 100.0 100.0
NADH _ 0.7 100.0 100.0
Ascorbate + TMPD 0.0 2.7 100.0
L-Lactate 42.8 68.0 83.7

AHEEH & stale 3T0R Giwsicifm| E F@RBE0
RRIN-2> FERT | R

D RBRILE I NAD- ERAN BRI RS ) I L TV
CF)TP7HREDNTE NADH 9 8RC 3, %1 o ) BBy ML
£ la7 ) vIREEZ ds oA, 9%pa b Roe I=
NADH o BR{ 3, ) >R #pit I s fed <« 783 7% 317
4723 3BAHD (2| 1=,

Ploxst N | "3 7R 3 LEYHB+ TMPD & £ ¢ |
BB, KINGL, ToHCARENE LT, L~ Hik
DB T T NoBER R8> TEEAMME | 1R o4
SNT, YURKINGSIZRIMEPRBRINAT v i3,
SO BRI BRI TH B L TRMAL T v,

Bl-7Q7>h 979 -y 1320 ¥ -BHAEH ok
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RIWMANT=t 0 ThH 5, P Yy 7°7 - LT 2,4-v
=—Fr@ 7z ) -V (DNpP) & (1074 Mikto | 1285, ent Y
B+ ) > T8z WIRE 13 state 3 THENTREERIZF T
WA | =, tF, TALVY-$BEEFRIOF Y 3"V Y
v (2 lug/mgEe) A state 3 T o #hLRA & stale 49
LA WI4ET 3 € T2, NEN 7“@17(: DNP &4unz % Y,
3132 RT o BARE 13 B4E\ J9 R A, Ho
@0 BiLa M3 F a1 “‘)?7@&%%&*%117n5

R
5 & 2 ?
o
a5
F
=
3,
wn
©
45.0}JM02
- 1.0min

Time —>

[1-9 ABERI LI CF YT 9t Sai+ ) T BB T
Z4-$=F0 71 )-IL(DNP) £ §Y I%4 =/\/m?'mma%f;%,
GRBEHER IR (-5 TRE ([ RORWZ e S F2 F
)7 BEGER A, ANLN 045 mg/ml (A), 043mglnd (B)
Thr, LB DNP, Maw// ADPomin Wl T o
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%ath £ B

HABUBIEAE IR 9 C. Lipolytica o WAL I H TV 4 Y KL
RIS BIRACEE BRE o V3B 7 | 9, 292 r A
Candida W4 9 $RA3AE 0 JaW 0 4B tEE 4. 29 9 &)
#HETRDH AL 2N b Sacharomycd B 0 4 i\ & d DU
D90, T vslt 2y Ehayg, -2 7T 85N
=89 1=, Rymdyate 3L EEAH] © profeinade s b v KEE,
T, 4&s@ (o~4°C) TTUHIELEH, KNI X712 87
FAFPARRIINA WEEFHRIFTIFY P0G RE
NARE S NI v Fzond (£ 1-3) . S THEL I A
LI baYFE VT oMBEALE BEACLABL AT Y b
BICR | THERZ M 0 BRF3A, CHBA T =2 2 6
HEEA B 5 100 BARAZL R\ T ich T3 37 e
b5,

N 0 FA TR BN T C Lipslytica 9 HEHA 3 | 2
>F)7 98BS, GodFuEet (F1-5) 83 Bm
MR (B 1-4) b 413 6105 #4560 1z L3ET A

~ 0

/

FaISF )T ofRAa 2 iR A pH 4t
e otk RE )V Rs (AR INT (B I-6~8)

K11t 22 BEROMEAREZ D L (BI-7) . R
LR a RBEBREAANT Plost oAl Y, Qo ¢ RC
Wid 0.285~0.4M s mBBEE T, 0.6 M T @AY AT
| T S, corlsbergentis™ ¢ Helalthlo? b oa v p ) 7%
THoNTRE )1, BRAXEZUFIY LT 23 #Bod b
RY{=F -ty - e LA =52, HEETL
FRABAENGE RIR END L | ATy,

/4
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% 1-4,5 0% R 8, NAD- RW@EA Y o8y
BR3P I, L, Mo TN TRBOTEFREN N HN,
P/OEL 3M4GL 1=, 4- TEPILT T Y v ERL B
1, 2oL Lpo,ﬂq,aca\ Fa v Fyp aHilE@yo 1 ¢
F#koB 80 ), ) >8P MT 3 24 Sacchanemyces
#FHA P et %3 H%‘fm? “ fo

Katz b*" “), Otmichi ™ v L Grrossman 57 o S8 I3
sind, RBFET CHBREME LT o b Colilis 9 A
LB LT3 tay P YT TA, a7 yRREELHAI
T 1w KX —Eiarbng, PlotdzZoEE LI
R L, REHA0 %RAL, 4B BR R KIB A ¢ AREIRT Y T
TRNE \ R$RAED L 9 3 F a3y R )7 oeF R, Plort3
Ef“L\:zT/ YREM T, 1=,

nexdL 7, C,@:pol)qiica I b3 K7 RIEET
A& m:'( % 2B AR BAEBOKL D b
Iy >BALRM VL LN =,

t 71 20%3 |« L diplytica I F 7 7F) 7 0
B3, NADH a7} 2P 40 6 iRen I T 4, B3P THEKR 2 N3
AMNizS Y NADH 9 B4ty /mmﬁéd\?m% NI /X
AR, B F v R YT g tn T L
ARy, shEpiRen o NADH & 9 > gted 72 L T H W ER
T#HwTI s, WAEIFIFF )T ORENNADT
NADH 3\ BB s 72 v ey 8 284 aid, C.
lipodudica ¥ b3 >F ) 737927 RAETI L Don
3 2720 % 4% % o NADH dehydnogenade (EC [.6.99.3 )¢
FovAkebns, Fuob 0T ) ¥BiglE NADH de-
hytrogenaas 137 Y A T o G & RILE L, R HFR 0 NAH
FEset a0 e U, BT ) v 3k RZ M NADH defydrogenade
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Abk @ AHE L, ka3 v FY 79 b ilal = NADH
Far {5,
ARk 0B 30 3258 0 A

3 4 N
Newrosparn mma”, Pﬁg/.:a/w»v f&{;@wm M ya, 12 RAKE

45, 5i, 70) , .73
¥ Asperyillus miger |

n3IFarF )T TLERBRETA T B,

$5% 2 %

1. B HEBI 9 Candida Lipelytico MT4 $AAL P 5 3
Fao P ) PoBi s, ey Biasiil:sy
BN o P PEERFETERTI LTI F
0 F ko 458 Arthrobacter, ddius N4 B T B BhA-4aRg A
GRRETE 2 t > 7 Zymodyase” LA R L, 0~4C 0B (@032
TIREST L (70~§0%), A7 20752 FLERICH L
T Hh B L,

Z, 3bFa>F )7 0oFARE RFEL 9 FF =5 )
Bsnsr Frl2BE2 My L To v #BIEA
0.4 ML, FEARMRo pH AN 6 R T HI I THE
fh ol RCHETARE S N 2 FRAAREIERE g sl n T,

3. Bt ba P U7 rdee st ki st B
THs 2y E FEMAEHE r FREZ TH N3 of
RWHE (P> + ) > T8 NADH TEH v | =k
I U~S ol R ) RISVEED Y § N T,
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b o ¥raF NP7 RTABKOEMiE0oN LD
4T NADH & - 7Y 2 @ ) » @8 7 A 2LE @&+ THPD #
T CiRE ez | T=, 3 7= Plott 3 NAD- ¥ s 5 H
Thbenc i+t )o@ <3 2.7, NAPH,3 N 78T
3170838 71 T=. Pocrtta 8L, @Y% aE fiA% Al
0 RBRER 7L, 1o Landida I L3 L F T3 SRS
B0 Lt R & Sachawomyas B&F0 ), 320 8K
Biamr, I, M1 ~7 38R/ L T w3y emvgeRlTs,

5. #}2P & o NADH 305 ) v im3ERZ M0 " 943"
DBy )EY aE TN, PlortZERT oL,
S b3 07 TH4E ) = NADH 9Bk 3 Plo k37 &
) 4o @Rt T ) »iESYE I N[5,
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% 2 & EEE(7Z 8RB
psr:yfu7o¢%x#mﬁ%

%18 % Z

Akiya/ma. 604’75%423)’@%% D& THHEE T
N5 8% 5 b, Candida dipollica 138 % 7 L V#E4f
WTCAB B o KA t B# =Ml Ll 75 tddHAET
bhho 31 TCABBEX MBI p- B r:’@%w‘wﬁi?
BRI R N T oY 97 A (TiEtka2) % A
CAHEL T VAYEZ LT BT,

wE, B FTESTE 7013, C Lipplytica MTH 0 7]
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2R IS5 8 ) ke L, 30C (B2 9t 3k3 %) 130
DB -, BELAEG, MPRPIREFIE ) 0.75M
32 BOFHRRHI  T8ZEBRHA D 0.25M Y3 HBIBIRT
B\, 550am (335 0D OMRTVEMANT. HBEO
BT, ENBEGET BT 5 0.75M &V 0.25M vz #BIE
RE (R UERE) "0 0DssonmfB & (00 J b U Ts.

A7z B 75X F 0%
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bz X720 7°FRF A 1500x5.00 PRl BicpyBet I~
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RN YR 05 Y ILEF - W ERA L e Ei# L
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ﬂﬁ@¢7ﬁ¢rﬁﬁgﬁ%etri) ZERS TEH

34



| = 455N T-IBEIRE Zoooxg, SAMEBECPELL,
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Fy7#FElF e R, REREER, T, 2, 3 B3
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SharEyPEe/9i228 ThH .

3 FIF )7 ovRRIE
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BEBBr 27208752 4N FoMEL Br0aE
-1 Th3. HBIAXAE) BBLER (W 0BT D
W, A7 087524 REQET I HLN, T 184
AW TH AWM 1% )& T8~ 5% sl
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O
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O

S
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 Time (hr)

A2-1 Rymolyaeta3R (0~4%)1:8 527107 32 b4 RE L
%¢£ﬁzo%ﬁo
ARG 0§70 b 1M, $0A0E B8 (P A7 20 77 A
ﬁiﬁ(}?u‘«m.a x71u7°71rmm%£ﬁew%A.ﬁrm@m
AR -2 R T1T o

B ERORAAL o HA, FELD 7“:@7;’%&7{5 oNERT D
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2 7-1 TREEAMAL F A © 7, FE4 o2 E FRRE T
0%, A, 2R :S IEBAMR o0 1 I LK
t o d»3,

h1-|. RrvisiRiERaEo P48, MR H30 TRAR = 5 2B ERM

Mo Bt R
Residual ODggg (%)
Enzyme system 0.75M sucrose  0.25M sucrose

(A) Zymolyase 73 68
Zymolyase + Lytic enzyme #2 76 71
Zymolyase + Lytic enzyme #3 65 71
Zymolyase + Lysozyme 73 74
Zymolyase + Snail enzyme 65 71
Zymolyase + Lytic enzyme #2 + Lysozyme 62 64
Zymolyase + Lytic enzyme #3 + Spail enzyme 55 59
Lytic enzyme #3 + Snail enzyme 63 68
Cellulase onozuka—> Zymolyase 72 76
Cellulase onozuka 100 100

(B) Lytic enzyme #2 + Lysozyme 61 49
Lytic enzyme #2 62 66
Lysozyme 100 91
Lytic enzyme #2—> Lysozyme 86 78
Lysozyme —>Lytic enzyme #2 51 47
Lytic enzyme #2 + Lysozyme* 74 73

* Incubated at 4°C for 240 min.

RBHRAES SEEFL, 0.75M 29K 3D R 7207°5 R FIRBAE
R (%1% cARR, PR BRREWZ, 5t hsTug3Y, 30°¢T
(80D AIR LTz, HIROIIEEER D 00Ds30am 11 3930 B3,

Ao R T, ZF285 %0 BB K0BY T°h 3 ¢ Zymalyase lffmg/m],
].y‘bic— enZ)/mLﬁZ j Z,'mg/mf ) Lyh‘o'%z me#3; meJ/nJ, l)/;ozyme}
ng/mf , snaid wz)'ml ; 8000 umls Jl Ce“ul’flsq onozuka ; Zomy/..\fo
& smad gy mL SEBRE =17 0.03% o 3R Fo- e h ¥R D, 3T Cellulase
onozuleo (XA AED, RISAT o BRI Na- 7 T > REIE1RTIR ( 1Tmglod,
pHas) BT Bo RATI, TAUToBRAR T 25mlnd 783
Lysozyme B8R0 ZRRT o pHR 6, Lytic -&ni)ml.'#l. Yita £ 3 §7T°H3.
AT (a>bTERR) 0B, QodB3h < e, | SRR L T,

Rieth, deReBhBRE 0.75M B &0 0.25M ¥R SER T 100 R AR,
0Dsspam VBEK DR, BROBRFIAR 24NN 0D@EE (00 L
T 3o
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orozukae (=€ 5B T TN KIDHEET T3 Wb
(ER UL, Lytlc entyme #2 ¥ Jyaogyme D 384 A b < 1T
B8 0 o) SBGEEE ¥ 0Dssom B BT b R 710
P32 KEREBOTHHILE TV LTz Lylic
enzyme #Z7, ,l?ysoz;mz Faprail o RGP ko BE 15, 4
NNy BEAERRIEQE L %0, Lytie engyme #2 13
BEARRAZ ~A FBIERNTA L [soa mlFr T Uy 1,
x7zaf7xroéﬁz7ﬁnq%k%aenbo

WF, BB (0~4%) TotF B AEAFEHIEANE L,
BELR T LRI ¢ T EHME AROE N 1 Is T=0

Lytu'c\%zyme,#Z/ ¥ iysozym 3 I I = I B S/ A = R
FALAENRNFEOBEEREIANoNHRZTZ THAE. A
7z @752 0N 1 2ERETEHFILL TAY L $B9
By BERIVBREUHE IS . HBIRAIZR E
A\ = 0.76M—0.25M 32 2 0 % i, | G o 8 % sk
TH20LDAT7 29 P72 KN Hb NN IL 3R
CRHE FE(CT A YA AT . e kBIBE L 213
(I.5M) Rz e1it®kauwd- 1=,

va oY Ry e r-wEACELYID 0,75M-
0.Z5MR T, Bt vt 2272 m 5 F &K g EAA
Hha, 1.25M=025M RiIxBunl, 2~3 FH ok
T ho~45 7 ) WRFE 4715 b N 1=,
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® 0.25 M sucrose % A 0.25 M sorbitol
AY \\\\ A
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50 B \\ u \\\ A
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‘: 0 1 ! 1 1 3 1
P A ,
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= \
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50 + = A \A
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N
N
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\\»
B D W A
0 [] 1 i 1 1 [l
0o 60 120 180 O 60 120 180

Incubation time (min)

H2-7. BH¥AOC. LipplyticaBpersn 2720 7°5 A F T FR 1T
THURABR 0 5%,

REMIOEE | I APHE, FRRE LT 0 >a¥B0.TSMA)
H3 u.a [5O0M(B) FT=R’dyweEb-n (075M©) B3uvid . 2S7‘1(D))
R AR Eo RIGH Lytic enzyme #7 zﬁ sotyme E & t =ik
BE25m i/ml =R IR R, 30T TN T‘, B Ribo 1ok
B pEB @ AN 1.3x10T (Avc), LIxiol clls/nd (BED) 7%
Lo RivEN-3PE 5B D& BT0K [ 0.25M 2248 (ALB) hdurd
0. 25N YL F-ILEBIR (cxD) ] T1o0 AR\, $8R B BHEL
Bl te Lo maTFRAR 2R RY 75 5.

REHRIBALS, L, YL - wWiBik: AT, A7 20
PE2RNRFEIFIND e b, RERIFMFS A
S F I F )P oM NTIE T > T ARL Iz ¥ 50
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FAARET A RRELERY) Thb, FELIFRaY
FoPHREABRy L EF-WER S, I FAFYT
NHBEETIBETT LT ITHI 0,258 b 0.5M = E
B3 Tz

2. BERIAIF A FE T 2% 3 MR F
A 2-33 ERARIMAL N L FBE | =S f 3 P )P
DEEFEMAZETHE, HBRIAIFa > F Y7 vtdil 1,
NEPN BB L E Al bn Wi, 1=, HI4%E33139
~T oS um MR THY, FEIAI F2 > F )7 &)
Th b, FrnfAZAR %% OiENtRH bl
[ze

it i'ﬁgﬁﬂ)_& ﬁieo/;i‘ica NLYBELE I Fa-F )7 oF
FERARAG, WL TRIYABE, BT 20,000 5TH3.
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3. BMINEEFHI LI vF Y T odaM
Bl z-4 A3 ~-5e 73 727034k LEFHM I+ 2 v
FO7 ok dik Th s, AP 9B E =8 %of ok
Hvilo b, L@t ) T8 BRI T3 RC XA
2,0~2.5 NADH <@ 1.4~ 1.7 ThH » [0 AN
LRI F IR 7 (B I-5) et L T, RCH
AT UNOBLTET LIEH S T=,

B z-5a3Fg A L L7 En "Bt ) > TBEA Y,
BEAI P 3 YR ) T odRIBREIF L3RR 2 pH
P2 fBER T o0 1At Th b, pH nN b
AT H 3w @ TIRE (20, b, staled T0 FrAEE (Qoz)
AN Y4BT Lz, RCHETpH 7UETAMETL, &
RIRAE NI A4 Plort TAEZ I ML ) B BRivid
pH o kg~ ¥ %%’ﬂ%"ééﬁ nm o Jz.

Sa KBIETE OV 0.25M, 0.5M o ¥ ¥, a%n/lﬁ%ﬁc@ﬁ‘{t
AT O hnad, 3 075M 03k Qog o 28Ty iKY
NHbHN [, o LAY b2 P )7 v L T
f2

A ARAEMEBLEIBTEEEII P2 FUT 0
n ol FRAE
BeAGBCT =805 FRBEHRANDL stale3 T
Qoz, RC rl:, P/orto @t 3 bboMNE -2 Th 2,
RWAA I F 7 FY 7 3 TCA @ 8o F A G ¢ NADE § BB L
L, €n e ‘m,%f )~ T8 L o o NAD-E A G o

T, Plocta3ETRE 3 1, 3N JBEE IHEP @40 o NADH
o BE 73323618 2 R0 BT IR, N % Wk
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Pyr. + Mal.

o

D

w
T

o
N
4

(u atoms O/min mg protein)

0—0 QQ2 (State 3)

1 1 1

L

Pyr. + Mal.

1 3.0

RC ratio
ADP/0 ratio

eeee[]

[a X

o
-

5.5 6.0 6.5 7.0 7.5

pH

0.25 0.50

0.75

Sucrose concn. (M)

Hz-5. R FNT o MRRECAET ZiER pH 1£) ¢

T8 0354413

sayabfE ) ok k.

FREG s L7 BT Y > ERA | =

817, ?E R,

k-2 RELUART 53 \ E C fpolitica I+ SF YT =305
T hY 23T 3 @Ee) ) > Bt ih it

Substrate Qo:[State 3] P/0 ratio RC ratio
Pyruvate + Malate 150-270 2.3-2.8 2.0-2.6
Citrate 13- 39 2.0-2.6 1.2-1.3
a-Ketoglutarate 37- 70 2.2-2.5 1.4-1.7
Succinate 120-190 1.4-1.7 1.1-1.4
NADH 400-540 1.8-2.0 1.3-1.7
* natoms 0/min per mg protein

F2-4 TR ARG RERY, 9 Fen ik, £9LEa

NADH ImM 2783, T~ T §aM 7°6 3,
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FAIFa Ry 7 AKTH 2,

(D LGB RE T 3IAEARFT S F 3
F'Y7 TR WEE N bt FFEPS L&D | = NADH
DEACRE 3 400 ~ 540 naloms Ofmin- myBat T, ¥
SPaE YT 1=E BRICEE (4850 ~ 460 naloms Ofmin - m
o ) v 33 Lot P06 T, TCA EBFHEF o
o s YW EE oMBo MEVEN, T e T I ¥
BREBRTHLERHoI La >F )7 7, star3 7o
JL @prd-7F7uwg - LBoBBEITEA (7
L@ EAM) L3 F )7 THEbL Mg 0~207
(R T=. wWwE Cn >t ) > T, 3N o
R EE IERBEAIF I P VT U 0B E 0ETE AT
(22835 T2,

B. @3 mERMEN R
%2-3 dBRFELGBN T B3 LELAER LR ¢
WMNBRTH D

%zﬁ_iﬁ?srﬂ>¥0?wﬁ7%%ﬁMﬂﬂTK%%ﬁ%%
B FY

]

Inhibition (%)

Substrate Rotenone Antimycin A KCN
3x10™°M  5x1077M 5x10™ M
Pyruvate + malate 89.4 95.0 97.3
Succinate 0.0 92.5 94.7
NADH 13.0 100.0 100.0

AREr 2R T stale 3 T EH Bt BT TRl &0 oFoRPA
0 BE A~ »F THL L |
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) 7TA3>00) yBAIPLE TN IA L 185Y, K9
tol ZE AN S o

48 K K
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107732 FENENT TS P F Y7o 8838 4
l e REAFTENF) YL T2 BSYYRLEL - W9
TN TH 5 T=, SNy wElr-LN27120773
ALORENEETEL | THBE Lo AKFE IE ek (4o~
WholRE) kot Fzbdas,

MY r a2 > F )7 9 £ B E > ML Co 4055
2 O SRMBEE L LT LB+ ) T BT NADH BR it
CHTEH G aFol R (4 L0 SOV 270, 400 ~ £40 nabas
[min - myFad) CEYLFINTHY, AHIAE 7 K
)7 % AIRR 432 Te) NEBRIRA T°F 5,

I Plosto | EX B i REEH 0 FEKEE 5 b
REGAI L3> F )7 a8 ot 9 BTk, 3 >0 v
BRSCEPIZ SR | T H Y, O 2% Secchargmyus i 4 45 44)%
C il v afn Y BB o L T F 0T e B
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TEN 5P, 9} 3P o NADH BRiL 1B = 1103 L L 2% Y
W, ke (ADEEFWHIFIP Y TA, TAE
FERBOBRUREBE BTN 36N, 1 0BR ALY o 7F
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\, 721->8B4ARI a3 P )7 Td, e L8+
STBOBICEE A X% BT ThH-> 14 71 >89
SBERRRAST2 IR A - R g - LB BRi
BE J10~207% (3 T"48F | f,

TrEGEFR ') NADH B85 B REZ ™ v v &Y,
LI BTEMBT c LI ¢ T o @gile)y > @%4LEE 3 £ 1
FTHh A, IREHREIMBT 0B E M5 e 9 NAD- &4}
2B TR0 b, B Y YBRPOT Ty FiEL
NEBA Yt SN n,

ANWPL, rE0HBRITIYBEXFEOBRL A5
5 W%k aconilale Fydralase (EC 4.2.1.3) € jovcibate deTyeho-
gonaee (NADT)(ECI.1. 1. 41) (» 3 w13 NADPT#& B #A% (EC
[o1.1.42)) e LR d- /cetogluz‘wfa dc%ymj\%aw%i/f? 737
EME A3 ABFEN, T BERMOI LY T
FHAOTPLYET VRS rRAT v Z 2 b0 b,
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ke A b A Tz, e g+ ) I BB RE IH
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(517 va thefbd et vs™,

AN EN0IHA, AG EAF HBEE TRRILL, % g
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Y L THER T e A EREATERVHRRIERRT 9
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WA eANBAL R TT e AN HAZw KR
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%18 EEAE s Gk
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Fr7 0 0 0hkBE
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lomMl ) = 8in ) & AFEAETIR (pH6.5) 886 1w 5 Rivik [ #
B4, el P28 vama) BB ER LT,
FrooboNHd, AL 35LE =RE [/ §70 - 4
AXLEEF LA, ERbs P RETZEOERE T THZE |
=,

Ft9p 0o 8% - MMM Td 970 - aFA
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) £ 2~k et Tih niHe, TR Y
lem b5 X2V vy FRE AR S Fax=Fy 7 BBHK
(5.5ms BBH/od) T AN, HAER = RHDEE SmH 07
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LY, T2 a0BR B0 I AN78BEL 3
ZBEZAANT FILE 50nm 5 500nmoiBE EE = & & 1) 3L
AR\ 2, %2 559 1R B ( (1~ 2m9) ) o KR SF T T4
F (Naz Sz 04) & Gt0 L I/]’HM)%X N7 Rl EANE L R,
REEE0BET ToOREY =4, BH0MEAT Y
VF AR EAAREEHE L, 3 XEE 0 % 2 SN -
ZALE, HBEBRIRVNG AL TH2. RAER T
INTE# DY oA PTF T4 ENES BT AL HER
h, REEE TR\, 2N IBRBEL -B3E Y SF T 74
FE T — @& s (13 F) 7?7\ gk v b4k L Tk,

WBEZETobZ N7 F0vdboFlonrthors
3, BFF0 oo @an&t{z%ﬁrxﬁ,z“@ “BERWKE Y,
F TN ) EILARRRE(E) EA O TATHS 1\“’”) -
REOMBAAC I D FL 704 A+ 8 Ajpbam — Atsonm,
bHFE 7 0L Astsm — Asisam, Tk 7 0 A CtC1 ;
Assonm = Astorm "3 5, FREBAYRE 165w om™
1.9 mM™ o, 19 0mM e D BERA LT, TR0
Lata; 2B AaFFIvaacwREzaoRitTnY, bH
248t B FLIn A bR o#RE LS Viff’% F
F7PACeRAEBTAZN I Bool, FF49 A4
ct+tcC1 ¢ &3 L T=.

bEFFI0A 0BT RGN FAET IR T r
5b5am— 575 am © =:BEH A (two wavedeng th (d,mj) mode ]
ERER O =, [emEWenF 2 v bz 20wl o 3 F 27
Fo7RBRENA NR(TN 78 (EmM) e KeN ({nM),
ATP (ZmM), 7 =F 24 A (25pM) RIE T 7T 7
/{l“zlﬁ/ml?’{/fﬁvﬁo P7>F234>>A85 12T
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Fr4 L TETINIRDEFAAN R T, Beyo EH
Sz o REE T T Ee LRy AT, DB T 5 9
X2y b (lemX8B) AT T 298 L, WBRIEE)
NEH Thez TE2 V7 LIV EF i T8RL =, RiBE
(0B E T U324kT 258, 3wk Bo X 2~ 5 b LA
L = ‘

Faf o R

1. 3ra>F97Pa0Ft 70 0K

S3-1 Qg (3 5) IKETH L1, 7/ 78
B I e IS F A TAL B8 3 FRAEE Lo TR
BEB3 22V FLERLT oS, 605 o % 550 am (3
YN LN BRIRAEK 2 ¢ > T FJo b atay v FF7 v A
(tc1 0B ARELTHLELEEB0 T, Fr LY EAGP T,
L L, bEFFoob oIRMRK I, IN)BEELT
564 am TH > = a0y, PFA T4 P ez ¥ ERTKE
2 SbSam R IY vt iz, B b 2B x G
Lz,

REZEQBR T8, N ERAANT FiLE B 3-2 1 5
4, S 204 atdy ¥ Fh 928 4 clrey) o BRIRAEK T
¥ NN bo3am b 54T am 1RBF L 1=, IfAim T
SSlam, A3 13d 5B (shoudder) 3, L HL TFH7p4
ek T2 90TDHd . WA, 53t SShant [T b
B3t n4 022 9RIRT (peak) MR T =AY, 2 F
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550

]
500 550 600 650
Wavelength {nm)

B3l C Lpelytica $F3>F) 7o BRTOERAT
ki,

HEERI FT > F 7§ 0.25M 2248, 0.]mM EDTA, 10mH
KCR, 10mM Y=BHY) HLFRIFTR (pH6.5) b7 % R iR hmd
RE5mBe G/l CHHEIAR) o JNDIRTVRYT
BAk: 1o 9%2V9F 28 o HEEF2 AL
Sha=FY 7 SwMIn PRREMTEL L, FBA) X2y
Fos )~:7~/ F;) 713&}?{%/1‘ [:L%:_”T—_al %ﬁﬁ{;llﬂ\“ﬁiﬁ%
B30 EF,T, INTREL—-BA ER ) FIL Zipdk)
£(@). %0 STTTAL (I~2m) ERHE) £
NYRILETEAR L = (b))  XEE 1 |omThA,
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|

S
|
ﬂ

500 550 600 650

Wavelength (nm)

B32. C lLigplutica & 3>F) 7o RETE0BRT
TOERNY File

3 b FY T E R GamgEat [l = 103
25 RARI B B2 Uy b SnM I AT8 ()
B wd SFIT 4} (b) Efl, 3 b3 K )7 BERE
e (E7) HE=| &, AHR, 42042y} TEY
FRIFTETORBIC G M LT I JEATRL - 8 (4)
phwa SF 1+ 4R BT - 34 (Bir) (b) BV 2L ILE
kB, ABEA 3mm THD,
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TT A4 Fifn ity YRR BRI B 5 A Iz, LA~ 1, =
N6 2720 RIRTG MERBTHLNTE §65nm =HKE ¢
KD 0 =08 ( double peak) /8% T 5o, haod 24
NENLRDPORT 200 FAATH S,

A3-155, Cod¥HAI Lo ~»FI7 oF+ 7 04
A I KLE (R3-1)s FFP20bctey ® bHF L7
OLODREIRHL T, FF728hata; 28 3 Saccharomyced
JFIFRYVTINE L, v d bEA W L B 4B
Aral 0", aNIBTEIINTELE T 7 0
FTRACTFTIFALBLTELNTE) 0% =t TR
[=, AN, a3 YTZF )7 33N )mTEN BT
SHL bR FL )R LRDERDF 2 LM 2,

%£3-1. C. Lippdytica 3 b= > F )7 9F b9 ol $8FK

Content
Cytochrome Dithionite (nmoles/mg protein)
a+a, - 0.40
*
+ 0.43
b-type - 0.25
*
+ 0.55
o+ e - 0.87
1 *
+ 0.92

* A few grains of dithionite in the sample cuvette.

Gt o AR FAGI- TR, GRAE (217 B 3
A SFTIAPRBEY) ¢E LY N3) CEAHERY
EANT FLPhHEL s
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2. bR FF gub op¥ aH

NN =BT b bR F L) aboKA-T BB b5k
L b-53237 >F e 4 vy AT i E B L
Ao fr )BT TNT 0L M 7 B,
3TRBEATAINYH )T ) UFREYG I n L, 2FF
T4 s VBRI MRS PBHEA 2, %70
3ta»F )P 0b®AXDORTIRAITT 7>Fc 4 2
YT T T4 Lot BEEAT A 565 am—5Thm
ToOBREw eRNE | T3~ (B3-3),

Sbhary P )7 EARRA, 24 7 »2 3 N7 8« £
R EFIZEEPBET 5 = KNE AT FI | T,
ZROUEBAE, 210BENMRT, T ACREE | 6
ATPE 3 Fa>F ) 7&HR =mzT=, SDFERET 5
1, bEF L7 aa 04l NET A= (@ 9 A oALHE),
P>FIA YA RW=E Y, LEBAGZHIETHN
B> (89700 ER =43 ). 3L 5T 444} o
F0T b FLE 20 L0 1 D BRANTENINE (B9
C o ALEE) , SoRPNLALPLE NI, PFAY
AP FI T4 330322 F Y7 0b®FF R0
ARKD D% L wGREr3I B I

22T 7>F34 > YA% SFFH T4k iktn =5
BEINI bARKDPESTILE - LEA2EZN T s
SRR =,

H3-437>FVA4A > YABBRTFTETI M2 AR
AN 7L ThY, RAI-3TRIEKEB Y AMo XA
7Fw=48Y7 35, C48rm T o BRE W WG v v £ I
Shonm ST 0B A LT SDam T FNEEIT N, f
F4% T NDBYE T, 5E5am K3 W, S50 Smm 12T
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T Reduction

(565 nm - 575 nm)

ATP (2mM)

! |<_—4 min-|

Suc. (5 mM)
+KCN (1 mM)

M3-3. C. Llipoytica k2> F PT0b
BF )padBAIRET 7> FT4 2 A
(Anli. A) € ZFF 74 b o 0%

kB =33 F) VAR (45

/mj%gfg/mﬁ) = SmM INT & (Sue.) & ImM

KINEnozk, bEFFIPLoERLR, Zik

= BERAEH 0 S5m — £75mm Tom ek

KEIUEAI 2o =Y EHR U Tvs ke (09

%/ﬁhﬁlﬂ‘f’ =Rl = KBE I lemThS .

56



565

low temp.

550 500
Wavelength (nm)

3-4 QnggfinCa I NYPRHBAED
I 10 aRETP>FRI 3> >Aa R R
127k Lo

ARRTABNES FI> F) 7 (S 4mgBntnl)
(2 N7 8% (5mM) + KEN ([mM) E/ﬁ/mﬁ ZmM ATP
TR (B33 AB), BEREZo0F2 19 bn
ANk, P2FI 43 AE LEpH (04bnmole /ng b
4) mm’z MY Ay F ik, §3-3 79
B—A FAY T3, 2-0 2Ny i ol RE & 97
L oo B TR (£35 lom) b RES Lo 10 (X536
3rnm) _( Pzﬁlr"o

WK K 2™y 5 i Tz, SN EnZY) Fied@3-],2 7
FINTRINTEFRTET INI XD AT I Iy

R=INTBReT >FTASYAGRT THEI AL
BT (M3-30B) T2 2FT T4 FiReshf
WA = aNME3-5Th %, BLN =37 i g3
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') c—B £ 2N 7 FiLkBY T 54, Sim P b 543am
DBETR T RIRBR FH | T o=, S AN h
LAR3~| 05b5am =BRAIBETIXND 0PB 28 41
wWitotFEzHN5, nny b, «7/73'(/0 [a N 7
CHRBP2 R, 2FT 7 4F V2R ETINGIL
ks, LA LU, @ 3—54)2/\7}-11,7?\“[]3—!,2{)&]

34 92ZN) FILERIRFERNEE (=T 228 hH, a3N7
'“/7‘/??4:/*/AY“N@KQWLT%“?TT/f Fixs Y
BLINLRAEEDEN L EbND,

561~563
low temp.

0.01A

room temp.

550 600
Wavelength(nm)

B3-5. C. Lipolstica 3 F3 >F NP =02 bZFh 70 4 RRAFSFIF
4 0 ZhREFT AT b1,

B3-303tL, 3haxF) PAER (50 ZBB /md) =) IN AR [5mM)
t KCN (ImM), ATP (2mM), P>F 24 3 VA (Z. 5/41 8.50n mole /myEBE )
npril =, Bk 25 0% 27 SEEZE (IR <Y = I ﬂﬂ k"2
m)EMW2Te  ALTE33Tnc-B = #H]3, 270%2 7 } Pl nRIRE
Mmzniefﬁ? iz AT THEN =, fﬁlﬂﬁfﬁfﬂ B34l ThD.
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$4% K F

Saccﬁarowywdé)@%’ﬂ'@q’}“7ab\a+a3 "a\fﬁ%.ﬁ/r&@%
F 20 L LA &L, FF 78 4ctCi9h o
20 % FBE Th At ML a1 3T LA,
C biplddica S F 7 > F1 7 25 F 7p & atas g5,

Frh oo acteof4Sh 98T LR, ‘o %% AL
42, 37)

M’éc_ﬁw& TG LMt g B LT wER o
bH AV 70 hd §b5am RARIEKE R | 9, %L 2b
BF3 b+ 704 9RIRBRINH2am Thh L r8 6, SOK

R & 3 C. lfg&egf/-ca =T E 0 ¢t o B i,

M3-1,2 4B I AT, bHTF Lo ok
NFER AAC 3 BIF o R CKE L T 3, YFIT
AFrEFTrINTEBFRe g E R A7 kL (AR T) ¥
Y, THAH Y, SiEam RBK, s58am ALz B (RAEZHT
73 AN YN SE3am e S5ham 9 RIRT 78T T B) 4L
25 pn f=, 1AL AEB T Hsmm iz RRFBL THBT D

bASN DA JHRSRTARAY < SFT T4 F i E
DEA IBELINE LY EEET S, S o T4 rEALED
w7 v Bt 3T rBE T bbbz v A
T h b

R anv) B eHBE B0 1, 27 Py EE
RN S Y, 3R P >FIArrcATP AT
=LY 2P 1532 tL < @AsUNLAbXAYGR
T2 emfREINT A, [@3-3a08HF 3, C lipltica
Y I F N7 TELLE T g0 LKA BA T, T
CF AV YALS ST ARV ETINS L ET
Bl 71w 5,
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7>F34 3V AbEFEIOLRDPNORINT bk
be, FHE b5t 0 BT ¢ b-siz 9B BE R A 9 EH(red shift)
703 ko 7 0B, B3-4 b AL p
G20, 7>F74 >>ATHET Nk S4im =KL
t > K 310 WRIRF (1;@1’225\: HWos ey, BFo
Hsam FRIRELBT 2K D 0 rdshift t 3%z b0,
SbonmiI RE G N RN 7T 24 YA T 3G 7K
PldE g b, KD o red shift 93K %o 9 8R 6D
TAN v, | 20, 7>F 24 3>Y AN 5i8nm RFEKE
L9 R BERET |l FodAL Ths. %1
Dz, JoRPNUILEY A T L ) B b b-Sbb =78
Y9423 +a0tITnNi,

FB49 3 F 3 > K 4 7 T, Lombowitz ¥ Bormer ) i3 %ok 4B 1=
PAF T 5 4o b Ao, 255 +4F 13857 0%
EF7INY (BRLobRAoBGRER LN |2 | = H
5 TRIMNEANZ F ALY, I ATBRIFRTEPE E
TININAATET THAMATI IV, o Jt Y AR
N A, C diplyfiea § F 2 = F ) 7 4% 2 A TR TR,
SFATA RS VETIND bR (RRBA [ am~
S3am) F IFEH I R ANANERL T By Kz bhND,

8 3-34,5 T4 hbn ¥R, C Lipplylicad } 2 > F
WP NaIaNIBE, 7T>F 4 A, ¥FT T4 FRED
EAMKET FusFEHELE Y al tt3f0bFTF }
I WX EHRT 28R L 15,

SR L3RR BFiaE % T ALK AR
D EHFT 300, FHROBERTHS T
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%58 & W

1. Candida Lip d;dgca MT4 O dEHARRAZ D b A\
Sba v F)7aFtE 70 akE, 2N BFRe S TT
T4 F o &2 B TR rEEst (B A) AN 7T g T FRY
E2A ) FABE S YFMELE, #HETHRET o,
FFroeaaray v F Fgpbcte; 9 2E 2d@AE ALY
EN N, £, INTHBFRES 3bHF L7204 9%
LTofMEASTT T4 FTRTINDE9 2L XT Th,
=,

2. 5b5mam—575m 0= BEHPXRPFN v E2 A9 b
2§ R oEFEIFa>F )7 rARELTH T L
t 3@ E s b FELE 20 LR HERLT LRI
Nt @ 1) IANTRTAEHYE, 2F 4 T4 F s )2
A1z 1 NARD (homm 2 LBRRTEEH T2); 2)
7>FA S YABRT U0 Ex NEE T s KA (547
om R XRIREETHETB); 3) FEWEFA AL 8
ToHBIINERAD (I B-RHI T AhLED Slwm~
S3mm =K RIRE THF B) . FREEeI W H g0 b ¥ ¥ T2
Y, 0 RRBARI 0B&2FEL6)Th b tF 26073
N R zaXAAMLB I F 2 F )P 9T g6 b
b-562 v b-Sbb R TNFEY T 3 L B rnm b,
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$ 4% ravFYTTo7 T BRER
% 0 %5

%1% % %

SFa v P )T AR 8T XHEM T 4 IFER
w" 0BT Hb., 73 )8, REAER LY tmATY T4
PRI I HBE 0B LT T2 P ) Phr @
CHI AT, TLARFE N OVBMKERT L RRB RN #

AR YVEERI BRI N B, 4B TN Y ZFL
- 3@aey) ) BRI EY, ATP b2 v Huwond 1
Ao X %A oA TR I NS,

SO ) RTCABRR B T LMY Xt SeFRsE o & 3
RERC ATPEX R 2 B%F il L8y, YFavyiy
THoL i -KE-F ) 77=r27LTFFq9 v
Bl o F2/8 (ATP/ADPit) ¥ ) ¥+ 29 L £ FF o @it &
ZALHE. (NADH /NABSC) 9% 74= F N'w 7 89 (x TCA B % o R34
R L T v B,

ShL R TCABH ARSIk 0 B-BW T F 0N
Voo Gl Ro s b, BHA (3lucon605«mesis) P
AsAT 8% 0 2 X (lipogenesis) L & 3 F 2> F ) 77t (#8A29)
DB t ML RHE LR, T v 3,

TCA B 86 0 KBlh|rd, B iadk 3854 2% ¢
K¥EMY 27779~ (=53 AWHE B oMM =057 v
wTF B, £ 2372 LAFE (NADY, NADPT) o g4t
BRI AEMKEBERLEABHL (o y, TETT
=> X7 L1 FFK (ATP, ADP, AMP) B Hh3FE o @h%k, #)2
d pgruw{/&/ ﬂﬁgd/Wj@maA@?/i/rz\ fi‘? Loclrate D&igdﬂm?ﬁnm
(NADT)(EC . 1.1.41) 937729 — (78 2T )v 7 #H%
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THEBs WdBR) T 779~ ey I 3) Tr), KA
W —BITEN - T o b,

$AAZY T AR % (3lyco})59i8) 40 £ Lot B
FIFI P )7 HE@MESWTABIETAHI N D,
71>BaTARE o D RELE |, Lt >Boggih
M T b 7€ TFIL-CoA 1 ¥ V' odfBk 2 b dale sO-
synthase (EC4.1.3.7) =3 AR N2 ER TG HEGFT
by, 70K dweoRXWecteAupEELAIT,

2 3 jﬁuwnaoﬁe/nzsés 2 ILPOj%ZSLS D3 AT @ﬁ?@%ﬂ?ﬁi
PLEBE LTI R I T Tt @) AW B
7L HRAENRNTEL - TCABFQWE (P F 2 2% N4
TN T, o mR, 71 BAKOET T
ho 7€ 7T IL-CoA, 7%V 0 BB HMERRES TcAR Ho
WETEE S, Sra Py T oRETH L AMMHEELY
ToHu WL DIl 5 tro

B\ 1B oENL, FunHrEY )RR
b2 RN T T )L CBEN L TCA B = H T A
BT Y L BA R T, Condida LipolyZica MT4 AR @ 7 T > #
KB 0GB @T 209 RXIBTHE Y BB, |1
L, BHIFa >R )7 EACEALAEE TP ), o
BERLEAT I LTI U,

AE T, L.,ﬁ?,goﬁ#iica DI B S ¥ 71 B4 B
W p22EMIra>Fy 7 EAYT, ) > TWGEAET
e BB 7 >R AeN T . 3
L7757 =>%72LAFF =85 loubuke deﬁngmwmo*)
EME0AG BT 0 KEHIE ) T B EREE L oK
BRI EB L, WAE 7 I >BREFBRAFA -0 1h
P, JTEFERE T AT o B aBHILEA)I F o v B
7 o KERDEE L LR L, o E05 Tt o
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13N %,

G2% ZBHHE s VT

%

PP =X 7L AT FH cy)y2>327L71TFF4#,
JiLA B 7L TN Y ath), hexokinae (ECZ.7.7.1) 1
Tipe W), ©2@F7 LTS Y, K9 I Jaitn extrac
(’ﬁuoifmmz) '3 Sijma /?14%‘1 ThH D, Yy >F 343 AA
P-L Biodkemicals HBREZD L, K#No 21T 92 € 1 A
WEHBEA padate dz%d/bojeﬂm (Ec | .1.1.37) (Sij»m )
EPRT Boehrimger Mammheim (Germang) 2115 REXN | T=,
et @) Ay Al b, (@mﬁ% d ¥ # 0E kK.
FXMFE k. 2FRzER | . KAM4 TV, 4
LT A T= ) 2 ER T K = BER 4, KoH 7 pH
6.5 R3MAp L, AL L T A Tk,

B EM L Vo P YT 9B

ZRAAR, BET AAP 1 F TENRY) =410 - T,
REHRBAL A R A G859 1405/ =, 71 -BMEARIAT
hoLRIMIL e «o M < EB | &,  4E o HE, 24
BB a BB 5K CaCOsiin =8 ) AARFo pH § & =1
1k,

N =2 S ﬂé&ﬁﬁ] B & Yf‘ﬁi‘?gﬁ D C. ligoﬁy,‘dcc\
fRAZH b s NG E, haE e B E adib
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AR U, FBEY R R )7 3 ozsm (B
SrIFY)T) BI-d o 5M > B (ZFART b 2 v
F97) 01mMEDTA, (6mM ) >8R b Y 7 A¥EE R,
pH 6.5 LomM KU, [mgld 9 > @87 073 V2 b 1
Ricle B L, R T 23 7K TG =,

ShayF )7 83 R (4n m )

Ibasr PN 7 szl FREAE (b
blow o 3 €' >k ) > T8) Eidoe L RSERY
T 930N =ime > [ W5 3% THTL-» =, R Ae
BCaBHA, bk F 0T AAHRERBER K Inggon/
Wl chy )Tyl s T OUR® I k. Stile4
(AppERe) 25, L s 3 b3 >F)T7oBulEAo
MITRE T, T7=>272L7TFFe %o iR afe
3, RAEGE 0DE AT .

State 3 A~ 04T @, Bl fonkine (RIAEE 40wt/
M) ¥ T = A (lomM) E ADPEEDRA S 3002 T=.
LB WM T, S oK) 7 Bk o - 2 (0.80)7
RY A T, 02wl 9A 300 BIFFEE L&A LR E L
Ity 4 0rBOE oA S (0,000x5, 0P, 4°C n
CARRTR MR o k., HBEE oMHBR T M KIH T pH
TR FF4h KUOe 9ALE BB TR ZE L T,

TCA BRE R ih 0 2%
tAn l R 3R T 2 P PTHURY o KA+ 2 E
=, 7 L > 8 Williamsen ¢ Corkey o 7 3 ey S
e B )T B, 4y &Y a- 5y

/
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g ~n B AR LR Aot @BEACT Y RE ) T,
ShtarFY7Eaf Ay a2 v ERRE
LJowr‘y 5 o 7}"5262} =3 Y ARNZ | =,

(BN

S} 3 v F )7 o twcihale debydrogenage JEE D BE

SEo P ) T ARARS F ) FRE L. AR
Vo 4 T ATl , ke EBBIF I K0T (76mEe )
FRCR) T YVeo - nERD 0 IMY >BED )Y LI
BR (pH 7.0) 5.5 sl xPEIE, GrBABERRLRT
(4280 % ) FH v 2.5 kHz, zA T 7#7 Pl o BBF BB} 121
FP3EME) &L=, A aKRALF, RT LRATF
- L8 VBN E T - T,

AVGREI L2 >F 0 7PHIQ 106000x9, 3090 7 o #B
BB T I, HBhRREEEDEZAE 0%
5702 T, PM-30amet% k| 733 v - 94770 -
BB Ao 1, BE 5L 7' ) ¢ 0- L% AV L3 ofhE
RUARBHB =, 4550 2o BRIER (12mEe
B2 0) t ludhate dzﬁymjzmw SEM ) RNE <A o T
NE, 2o f8 =13 NADH, NADPH o B $¢:%1% I FE 4.3 M
B9 T2

NADY RGBS 3 & 0 Lecitrade defydrngenase (NADF)
(ECU. 1. 1. 42)3%M A3, S ba>F U7 =& 2%icZBr
Btk n £ 4T T, NADT 3 3 v 3 NADPT o 340am U0y & 7L
FPAL 4UARKLES A o, A THEENT I 2 s
PO)RIZ N ke RAGERE R NCT'HB. . R S0mM
) =Bk Y ¢ ARRER (pHE5), 3 Mgz, 0,25mM o HADT
PIEANADPY 2uM 7 F A YA (29 - LBR)
BENEFARo 7T =202 LT FTF, 417514k

!
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47 I o2 bK-Twb, WBEEAIL2>FIP
sk soud TAEB 2ol TH B,

Ay | 7 0L-4 V71 >BEERA =, EEKD
AWBFe) et h e F IRt 0 ke 4V 71 ZERER
(TXTOKNPE X2y b (XK lom) F &AL,
%, THPARRE F4EE, 4V )1 >@IBREEMELE
Al . MERRNRE T AR L, 3EEE lmg 3 F 3
F o7 %6 @ Ghdsks), I 2MhEky oBoel = NADH
=13 NADPH o umsle ¥ (/AW»&A [ min. - fmj/ﬁfafé) THR | =
nH, AwE77=>22 LT FFREEA 25Tam 0o RE
R b B2 |

CHAER T T =29 LA T Fao RE

SEEAA + R BRA O RAZH RSk 3R § ) FIH ) .
Iod o EH st 1= 0.2 0 2 3}, BEFRhs ez, KAFT
ISHERE | T=» KoH 7" pH 7 (=¥ 72 4%, 0hmd o 0.1M
) =BRHY)O LEKER, pHT 3, 8402, I 5 = Had T HRE
2.5l t | 2o b REEGED | . REEMLU, ARE
Thoo, HZeBlAR e KUog B WD BE (=T Y PR 4%
WAL R F o 2 7 LT FFRAE A =0

77 =>27 L1 FF A oM F YR 1IBBAIEIE R (pH
T4 EBH L =, Fouddsar st v 774 Kotani b
7 '/;)'ii\loy){: 4/?&0, ﬁuc/femse 327FF | = REI)RY
B O(FL7E 0. 65um) E BB B EFRET, R2L TFF
ORI INWD > e WAERR) LT FFRORHE
13 Conway ¢ Downey % ?E%Iow TR I N, /jo)iﬂ%é'w fm Az 9V
0,70l 0 $RAE B E B (iitracellular apace) 15FBF F 3 v v )
REE S I3TE | 1=, S T ODssram SEAY 10 ) RARE
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DR ABE 3 331 g TR R VAN e

%3 &

1. BR4 »s va#
4
flFEs b BB 1

/1y

D
~
~N

4

v

Fa v P07 T 7z B

FayF )7 84571

Hio 4 FIN -8R N E4-] Tdh D,

Fh4-1 HERBEVEEIROME 75T | = C. LilFiat F T Y
eI STRER LR ARER 0B E.

Substrate

Citrate produced (nmoles/mg protein)

Log-phase mitochondria

Stationary-phase mitochondria

0-15 min

Pyruvate + Malate 245

*
Pyruvate + Bicarbonate N.D.

*
Pyruvate N.D.

*
Malate N.D.

15-30 min 0-15 min 15-30 min
109 141 123

* * *
N.D. N.D N.D.

*
N.D. 2 -2

%
N.D. 5 0

* Not detectable.

NP7 FU7 (816mERE) e BR | RRABE RV 20 R (5B 130D

FT 0%, 3008 21T T

ZiciRaA 0.25M QIFHAR ) 2> F7)

b1 <0 SH KB EBERF 2 = F ) 7)), 0dmM EDTA, 10nM V=4
Y 9aSRFR (pH 6.5), (OmM KR, [mgld 7078 880, AR

BoR¥HBE G KHCO3 (0w XPRY T4 7 5wt T'h %,

2157 i) TRRIG

REREN | R 72> BRE RRTA LA RE | .
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P Lo Y F3VvEYTL YT BOGET Taoy,
et e g\, 7L BREEN | =, o CINE
I F‘ N7 =85 7T 84X A, A=A EMY TH
2 =7 5137]@ ISR £ E (141 wmo»@w/f/nj a4 ) 19
FHR 3 B )V o (8 (745 nmeles [ mg ‘;%rafﬁ) T Y AR
=, %féﬁk 1 On B, e > B+ KHCO;,
) > T BH BN HA, 7T EBEN TTEL N HAT
N Tz Ot > BE L KHCO3 32 0 R oK I= pgmwoﬁ,
carkorglass (ECE.4.1.1) 9 BPUH Tp 5 ATP " 3R
Tt BB = (-9 35T LT 06w %
be] QRGN B El LR ITHBYEGER
L7 3 5REBENEF TN Y Z2IREER -
3.

R ZRART F 2> F 77@?%@71>ﬁ%ﬂ0
PR E T T (&4, Z,B)o R EB v | 1 £ Y
@aau/mex@ﬂlﬁo ADP F 1o 0 7% 0% R (state 4)
Fod, Mokt FEEHYRT T - BNEHE
= (@ 4-1), R4 10 D 1R 3mMao ADPiRyp |= &
5 state3 o FRE MM RARLET 1A, g RN 97 1 > B
T AMBT I =8, SNA)I o BBuIENRKLIngk
HThH4BE) . APP 0.3 mM @ FJoa TR/, BEN L)) v
BAL R 128 b AP R 0o %b R, B slale 4 a rFORALEEL
By, JI1>BERERL AR, 107
R, 7L >B 4K T APPORE =3 Y ALHEI N T 0 b

2L A v g T >3 aconifale Ry dratas (EC 4.2.1.3)
HPEEF TH I LML AT 2 ) T B
P RHUTE LD, >8]y ) T B H AW AEME T
A1)z LTERT 3BT, 7T e )z 8k
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Citrate formation (nmoles/mg protein)

0 10 20 30

Incubation time (min)

B4-1 EHEERIL2 POV 5857 o> 8R4 e
AN RITS ADP o 0 ZOR.

SFIF)PE RS 109mg BB [l 0 BR
T SmM eI By smM -7 B8 T ROEHEAR
Fa>FUpRBRaRR (RA-1RE) R9ELL, '
WPRARKN I e RiCEMBIR AR, JFax
B0 PREBR 0 —Fp (3.0) 8 RY 4, HIKER
0.3mM (M) BEV 3mM(®) ) AD P (0.33m))
A, ILR 20 B t&dk, faAHAE
BRLTEN A T A,

MR =2 0 TN = (® 4~2). Aol 7oy
BoBRE D 0.2aM T o v, /1o 0h% Tt Atk EF
NI HAMN T B,
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600

400

200

Citrate formation (nmoles/mg protein)

0 1 L L
0 10 20 30

Incubation time (min)

Bh-7. BEERI LT » K7 U0 72 SBRAKERITY ApP &
JiLT o) LB (FC)ogh gk,

Sha K YT ESaMCLE TRy smM ) =T B 1T B RE
Tide 71 2B (F)0BGRT (0.2mM;8) 20 AFAT (O)
T30%, 309 Rivac = Tntod I EBAT R
RECEG S 102 =, v 3> Fy 7BBR (0.77mg B0 /ol )
1.6 mb e o ilnd g ADPTR (RIAER 3mM) TR, Ib 20
AR IR AR(Y), @F GE(0)ot=7 1T, RAS M
s rIF 2y 7EBR (0.6’744?’%9’?5/«1) 4.0ml e 0,20
0 AdPETe (R3AER 3mM) 3R ), RISt T(®),
35 5%, h - B (1Tm) ERY KL, sofad 2 Fifs
FIRER 0.2mM) LA IL, RICERRITIT=(A)s 49 o)
ARRSBREATSV IR B4~) @, .
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RICEGE R 2t o ) I 8 %5t | =75, 3000
DRV ]I »HE#E A2 (&:5w) 03 2 & < ton
L 7=, D v stale 4 T EFEEA I P3P )T
et @it ) TR BT, KEE Mo K 000
7 >BTHY), )T L CBXENRIREE TH D Lk
T AL T A,

7udpe 7L RoME T, stale3 (ADPH7E T ) Is
BortAKEEI T v s, e, B Txbn
-APPo%) R 3 7004 8 L >8BBAET Urddobnnb
> T=. P22 F ) 7ARMRARITT 20t 07 2 89
ALl &, ADP " TCA BB 7 aconilale hydratase R 7SR
DR ES 5235 vt A4 5,

ADP, 70T 07 1L >60% %% 7 b (itfte AT T
b, JL>Bho 3o TA BHR)HEEE—4 7 7
Ly BRYA- TFEP LT - BOEN EHEYE 4-3 7
b2, St 4 oW BEIR A, 718t RA-
Fhong - @A L, 1o BT 3F% L0, I8
BUY —E oo - ( GRHE L 1 89 120 nmeles [10min -
myZag)e LU AY 7L >BOAKET b T D
5 Tke TLYBRAEK Q75972 (flwx) & RET 3 o
DIA e )L WG ETR T, 71 BEKDS ZED
bodiale cBRtsaprd L, A -FF 70 -0
R, AV )L BT -EBtHRT, PAEROKE I
N 5T 3290 FAR0AMERATAL TS 5 R
(%N 220, 200 pmedes| 0min - miBad) . S0 $5E
S, BBEAIL IR 7T ATER Y LT )1 e
A=4F Vg -nLBgE, BEXN L T4Y) T izt
TEABRETH Lo b,
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600

A
o
o
pe
~ r o 400
=] =]
e o
@ o
ES) Ut
o
o ~
8 N/
w 400 -
5] U o~
~ <o
5] ©
[} - )
— + =)
Q ~ 0
o 4
g 5 &
I~ —= o 200
=} =]
o 9 o~
- e 0
U 8 o
o —
: 8 3
& 200 | £
@
@ o
o «
o I
" o
FE 2
3 3
L 60 0
A 2
3 mM ADP 9
Add ) M
3 50
0 1 ! 0
0 10 20 30 0 10 20 30
Incubation time . (min) . Incubation time (min)

§4-3. EEHR: ra P07 GE BT T BR(A), & T F T g WBR(B),
£y 2y () DEXRRTTILA 7 278 (FC) ¥ ADPaXDRK.
SFa>FI 7 (88mEe®E) & SmM LT VY SmM ) > THER
1295w 0 RCRE NC TR I . JoE, b 3> FITE
BR - IREER 0.2mMO 70 T2 72 >H(A)EL (A RSER 30M 9
ADP(®) AR | stated o FRAE HIAB(O)L Lt =, 25 12 20Df
Riv 8. 04t RERTGLTRA KB YTHS,

AP 0 RR TR, A -5 F 7w d -nBgERKoH L
WHERKY T CEEORTEBI AT, a-TFTL
g -k A REKNEL IGMAL Lt =BT LED
SHABRAE) ) ZBRACRAS =% 5 ADPIAR o KT, HK =
akf2 %z 5n5,
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Kz, FABEAI L3 > F )P 3 A 0 Tiltko £E 3 47
T BEIRAIFICF VTV o R vt L i, A 4-4
F7 1Lt 7L Boife R st o Ths,

2000
e
o
[}
=
e 1500
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~
w
]
~
g
£ 10001
=]
[e]
-
s
a
E
-
o]
= 500 L
Q
4+
]
~
+
-~
[ &)
faad
1 1 H

0 10 20 30

Incubation time (min)

G4-4 FEBIL2 =F 07 (83 71BEX e TN R T
ILT R LBR(FC) 08,

SFa-Fy)ps enc>Y )= T8 (404N 5mM) B4
VEEER 2> F) PR RS R (B 4-1 AR) ‘FT', AY K,
I>BOBAT (wzwMja) JERFRT(0) 17, 30, 30
AR o RINBR A 093 mg 3k 2K 7%@%%&
ThaFa FEXHEO)0T>2L TR, RICKHIGBHE 0413
I F ) PEERKR - (1TL) ERY AL, RIEER 0.2mH 07
AR ) IR (00%md) LRBL, 3L RARREFRT ()
o0 AR RRFATRL RBY T B3
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RICHGS cRhba L 5L, 71 BiAAERRE 1 307
-2 1nYy, £NFaE T A E = LE) 7 ko B
ERL = Ie 533 BB o state AR TR BT 5 72 >34
KEAZFHILa > F17 040§ 0E50- E, 3
R720dT o7 L >B660T 1o 7L >BENA7 59 72
|1f¢’~)2000n4m&/&/30m- MJ/EIS’Q T, ZREA DR 600 nmela/
somin myEB 93 B TH T (B 4-ZHR) . 29
e 65, WEEAI F a2 > F 07 =8 d 3 state4 To ot
SEEt ) o BREEIL o KBTAM 3, S~200 )1 2R T
by, Ko7z >@BXhg (TcApth) 83 TH5 S
Y N3,

B4-53 40p, 70T eI >BaplftoiyR & )z~
B, AV 7L, d-49 F7nwg -w@atkizrnl
ANt Uh 4L, PE (state 4 vFRT) TH, = T}
2N - LA T BE oK ALK LT, R
% 109 b 2090 102l B0 T, xr3n3 oo FrAFo R
HRKE 3370 nosles [mygBa ThHY, chd 7nTa) T
CEBRBET U9 ] L 2BRAENE (L4o nomoles/myEa) 055
7 =85 L =, 170w Fa P71 @ikt ), -
TR G - LBRE AT AR N, Ko BE AR R T
=, o EZ L HAEHRI F 3P )T TR TA B
EHTDA-TFIL) —-wBAFOPESR 759721 E
RTbY), BBRBI LI 2F )7 RerEN, 7052
Y N O B,

ADPRAm (2 & B stale3 PR T W, EHAAY F 21
V7 Rk, 71y BEABT LA -FF0L] -WEEEO
Bon LRI N f=.  LAL, BRR)Y SBEIL =5 %
stale 4 ~oy B 1T 111’% 7:}‘\‘/ 7z S BR TR v“Lfrﬁ /A
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o 750
o
4
£
_. looop 0.2 mM FC g
= -
o o
[}] Uy
s
° -~
2
5 N 500
2 ! e
< 750 5
a e ES]
3 3 3
g g =
~ =% 250
] o~
o [~
o L 7 9
g 00 2 %
g < £
= g
o o 0
fu)
2 3
8 2501 3
O 00
o
=)
@
o
3
Add 3 mM ADP
0 1 i L
0 10 20 30 0 10 20 30
Incubation time (min) Incubation time (min)

R4-5 EFAIFa > F U7 183 7Z2=B(A), &~ TF 7' $— 08k
(B), 4y 7184 (C) DN ERET 7L T 0 72 >84(FC) £ AbPORIR,

LA nnd R 4-3 oteBEl k., EFL 3 IF) Tokk
ﬁﬁ’miﬁ&i?{ 3 109 ﬂg%gfé/fm] Th- <o

dA-5tF T g-nBkgak LLIMBT L, 4 V71 >H
ZFodANHLAT, JoBAKIFIILaFUTRHTE
KLk ATP (=8 3 judbhate m@mjmm DIGILPAE 1%
atont LG v,
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ZEBM LAYy 2 F ) T, state 4 Toc
Loy ) THAKWOEFE L BT AT L (&4
Z), o RET O I0ADMRR T 0 B, ) > 785
oKE JI 8, 4 Y 7L v, X-TFTLT- LD
A4 BEF L HE LT,

BB I 228 )7 A, 350 %R XT3
321/ ﬁmo&d/onj/%é’% T3HE e e pi (358 ﬂmofm/MJ%rg’*ﬁ)
A REG JoniE L k., EHBR4e <470 ) NADH
DAKRT, 1230718 p30ddy 7180 %K
A2, a-FF P Lg- L BRAENX T 3IDTF 1L 3,
NADH | % ardeg %= & Y@ s A\, 207 &Y &
TN 3, Y 2 U321 E X T 3 NADH o A MER F R
IR 78% 21 T

wh, WEFA I3 =F ) poHbd, HE e e s B
7123 304K \REBEBEIT L RF ASPLTEHY,
NADH 2 8B E R I RFE L ShoBEt L=z, JMbo
%29 7 A= b9 —n wEEE o, AEERE o T FiFR
THr, ERIMTAIIDHLTHMBEBE NT 032 ¢t Eok
L, B4-35 o Fr—-2{LE., Nxo¥fa, %1
TrgLont, ERMIL I FNTF oa-TF7 L7 -
HRBh (B N HEER T B st d L T A BT LT o
Yo 9 F vt -3,

c?

o

/1
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2. BEEIMIF IR ToAMGERETT 7 F= v X
7Lt F KRR
ADP &7 (2 & 3 state 3 HRT ToMmE Xz » v 1
Th IR AR LT, E4-4 IETEA Y N TR KK
(state3) 79 BEHAI L a > F) 7 oeonc" vkt ) > T
A R T ADPEE %0 % ¢ 7+ ¥,

700

Citrate o -Ketoglutarate

200 -

500 [~

100

300 [~

Citrate formation (nmolies/mg protein)
[ ]
a-Ketoglutarate formation (nmoles/mg protein)
]

0 L 100

Incubation time (min) Incubation time (min)

H4-6. BEBILTSFN7 To 7z >Bhto— TR LT -0 BAKR RITY
state 3 ¥ RT 70 ADPIBE o %%,

SFI7FY 7 (12.3m%aM)E e B $aM Y > T BRoBIET,
58 13.9 ml 0 RIS IR 1=DFK5%, 30°C TR IC =0 & PE howokinae ¥ 707 = X
FRISER AN N hpumilo [l | 10aM =T 38 IRBI) T RAFGR 1091
BBk o -2 (2.2nd) ¥ 2085 R TRY AL, FERBE 0 AOPiBiR (007) &, 18
ERnt P bR EA Lk, 15 R CT (0PM R B, 71 EAl
A~ F Y- ILBE o £ ABE FEE LT, ADP BB 1 RaR ) T 5S¢
O, 0 uM; A, 1 uM; a, 3 uM; O, 10 uM; &, 30 uM; @, 100 UM,
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Brfe ey | ~ BhAcR Ao (38 5 ADP BB o iKYV 3t 4 3 L
¥ huxotinade ¢ 7°IL 2 - 2 F RACR G iRHAn L T2, AP P ik
sk, TEXNNTHI ) I 8 od-TFPLI-ILEE D4
ACEBENL =, MPERE o B Kt 71 >t X
REIBTL, Sxod-F FIrng-néosAhEn®dr L
BR LTy 0 lmMo APPIRDI (x 8 ), d-7 b 7L -l
YRBEAE R B (state )t L, ¥4 Eri 42
byt IiHLeE Mot AREL 280065 1,

£ 4% (wncoupjing) DERJCABET 1= BT 5 2L b > B
L) > TBRORMERRER 0 24~ Y =R 7z)- 1L %
Avw THT L[ &4-3).

F4-3. EREAIEa AR N7 CoTz B v L= T ) - BRENE RR T
Z,4-2= Fo 7z )-iLoxhRK.

2,4-Dinitrophenol  Citrate increased o -Ketoglutarate increased  Sum

for 10 min for 10 min for 10 min
{um) * « *
(nmoles/mg (%) (nmoles/mg (%) (nmotes/mg (%)
protein) protein) protein)
0 83 100 98 100 181 100
4 90 108 103 105 193 107
20 104 125 118 120 222 123
100 107 129 173 176 280 155

* Relative value to the control without the inhibitor.

EnM CNE =B e SmM ) = TBEE0 ARRFT, Y Fo =¥ 07 sk
Efauvasﬁ/d AT )L, BA4-b AR TEN R EIR, N TR
Ko el 0D BBk —p(LTInd) §, 728K 9 2,42 =F0 7211 i
Rl0.09ml) LEA, 36 = 10PM REERAT, 10AMaRTE BB g0l 27
Ik~ TF -k e\ o PAERERT D 9B 1o 0t EiT
o nN-e=k TAR LT,
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L, 4-2=Fo 7z )-no iz § YY), 7L B L AT
by —wBio tARE AL L ~FATIE Hom Lt
State 4 93PH| S R ERER T 30 r TN (00 uM 0 B E
(%1 BAB) =Ha T, 10780 &F M 1F4KE T B
R, 55250 BE R LR, M4-6 thy-3955%
A, state 3 T A-7 F 70 9o LBEA K 0 42 38 oo of kiR
BatdR 8340 rly L, kmAdP $% o X4 24F
Ad%kLlL1~3% I LER LTS,

E4-4 0371 2B Yod-TF T I-nBROEX IR FT]

ATP o 0% E SN T2 0 T H D,

Z4-4. RIS b3 2F )V T Jro@rd- TH - LBREKRERIT
FATP 2 %%

ATP Citrate formed a-Ketoglutarate formed Sum
for 10 min for 10 min for 10 min

(mM) * * *
(nmoles/mg (%) (nmoles/mg (%) (nmoles/mg (%)
protein) “protein) protein)

0 7 100 105 100 176 100
0.3 104 146 50 48 154 88
1.0 98 138 60 57 158 90
3.0 25 35 128 122 153 87

* Relative value to the control without ATP.

WRER1.27m BBE [l 93 b 9> F) TREBIRE 10AR RA 2¢ 1R,
$a) —Bp (2 Hm) EATRER 0 ATP B (0.18m) LimAl e RVREMT
A0 A0 RA KT 1 R4-3 OMMATENERY) T'H 5,
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[omM WX T o ATP (4 & z“, 7L @0 £ E W 4% E
FLEW, &-7F707-LEBELK 3R T 0¥ $07% 153
TRY LE, TR THD 71 B L d-TF LT —
LER 0¥ E 3, ATP O BE 9 6b 5T 3 FAL T 5,
cihale (si)-synfhace $38% Ko 7 79 72058 ¢ & o
oo 1=, S0E % A, APP B FE osEFE (& 4-4)
LR T h D

R, 7L 78y A-TF 7 nF- L B o # 9
(flow) GRIFTFE2 2 AMPER o %0 R $ 3R~ 12 (R 4-5).

F4-5 RBHEBI VI KNV (:E 3718 Lo-9F 70 9- WBRIK FR T
AMP L ATP o %%,

Addition Citrate formed a-Ketoglutarate formed  Sum
for 10 min for 10 min for 10 min
(nmoles/mg (%)* (nmoles/mg (%)* (nmoles/mg (%)*
protein) protein) protein)
None 129 100 128 100 257 100
0.3 mM ATP 163 126 58 45 221 86
1 uM AMP 121 94 140 109 261 102
3 uM AMP 89 69 166 130 255 99
10 uM AMP 9 7 226 177 235 91
10 uM AMP + 0.3 mM ATP 142 110 68 53 210 82
30 uM AMP -56" 285 223 229 89
30 uM AMP + 0.3 mM ATP 108 84 87 68 195 76
100 uM AMP 21" 323 252 202 79

* Relative value to the control without addition.
** Minus sign shows decrease in amount of citrate.

Sbhoa> VY7 e mRER 0.92 /%rafﬁ/odz Ric3t e RAH WA 10
//7t~’3f£;7(a> ﬂPuM)zﬁz'/:r\L ATP o XT3t \ < ITFAT T, 78247 9
AMP BR(0.2md) LIER e 400 RIDAF RS v IRBRok T3 &k 4-3 2378
TEXREY TH 5.
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AMP AR e Yo #hE rHE 3 5230 v, d-T
F L - sBEEEE L, LAt ADPaBHAR T Y T
56 =ABEE TRY T do 1. loopM AP o iRtu iz 7,
71 848 wihed) o B (165 nandes /mgxgrgfg) 9 2857 <15
TLf=. AHPEM R i ;=B T, I+ a=F 1 7»8R
¥ T AP L ATPIBE R AP R L, b THhn fEERE
HLlTot, §EEEER M (lov30pM) TH 6 0Tz,
- T AL g— BERE OREL, BIBEE 0 ATP (0.3aM)
LG 3L, FEE AT N Tk,

3. T ha P TdhhRF o bocilrale defydrogenade

FMrFTL 7= ) LT TN o0R

EEFAI L 2K )7L oA RE 0 NADT BTV
NAPPY RT3 1E Asocllrade delydrogenade EM 77 = R
7 LA T Fiéhﬁ?‘ 5 73/5@] 270 WA (B 4-18)

B4-7 AATP Bkt b3 v AL BT T, Be AW (4
V91 ~8) BB o NAD'- itcilhale dc%mjmmo R i
ER & IFT AMPIE) L ADPLE) ok % EH Tt 0 ki,
AMP (0.l ~ 05 mM) T3 BT To 7°e9td 27 % 4 F 9RLFe
GEERA LT (B4-7 (R) . 0. $mM AMP 13T T 4 A5,
0.8 mM a4y )Ly EAR BT, BRK o BRG MY
BMEI N 2. LN LT b s emM AT o AR U,
AMPH 3 w T APP 0 vk T5 L ARdvEF B0 2 Tz,
Vo B 0.9 pmodes NADH [min -mg 0¥ YIRE T 5 b, &K
Rk o Vo 3523 ARBE Th b Lisocitrate]os
1Bl AHPSER DY 0.5aM, 0.luM o A, 4 AW 0. 20nM,
0.5l mM L 5o T2 AHP 3 S & 5 3 Vamax EFEE &

232 e Tl, Av 71 e@EATI g Kn LRY
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e ti, 03mM ATP 9 iRt (s & ), olmM AMP 3{x ¥ 0
[isocitratelos 483 05imM @ b 0.7ZmM (3384 L, ATP
AP (& B Ede 3EP DI EPEE T 3 2 LT 50t

{9 77 8T 3 g R T HIll 7ov}fasBE g
b B Uz MBEE o MP T, RAAR¥ I ATP 0 B 1
000 5 T IS Tk O, 05mM AHP =H 0 T, 3
NRE A 2. b 45T L T

with AMP with ADP

X
/ g
1 ! | |
0 0.2 0.4 0.6 0.80 0.2 0.4 0.6 0.8

Activity (umoles/min per mg protein)

[ Isocitrate ] {(mM)

B4-7 Ik a=FY) 7k En NADT- Leocitrate dek drogenase A
V1T BRER o RRERITT, ATPath IEARGT ToFEeinko
AHP v ADp oK,

Rt BV E A B T ENT, W EPT =227 LT FF 3R

AFERLEBY T4 3.

—O— 0.5 mM AMP —*%— 0.5 mM ADP
—— 0.1 mM AMP —— 0.1 mM ADP
—&— 0.1 mM AMP + 0.3 mM ATP  —w— (0.1 mM ADP + 0.3 mM ATP
—{+— 0.03mM AMP —O— 0.03mM ADP

—m— 0.03mM AMP + 0.3 mM ATP  —@— No Addition
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AP RAMARE C RARAEGH L T AU FE: 42
WY Lisocitraled ot 4B 3 @B B o AMP 7455 W RBES ), &
No = (FH4=-7)),  ATP 3 F T AP x & B EMLER
T3P by FPAE L T2,

B 4-3 Akt o NADP™ Liocihale dehydrggenate &
MedT3 4971 8B E8Bo0wFtnel ot bhs,
0@ o RivEE SR b s iz 56 & Mickaedis - Menton 9
Ac# ), 49728 EFTE Vimaxt Kn 310 4"
0. 4t umoles NADPH [min -mg B O% | $0uM T'H 3. AHP, ADP,
ATP 0 7 F =32 7 LA FF ¥ 13 NAD™- Locitrate detydrogemads
YENY, JoBRoEMALMETRI WD, =,

=
g 03 F
(o]
~
Q.
o>
=
1
g
g
o
) e
5 S
~ = 10 b
(8
> <
’—-
= 01 [ ~
"(3 0 1 1 1
< 0 20 40 60
1/ [Isocitrate]
0 L | I | |
0 0.1 0.2 0.3 0.4

[IsociTrAaTE 1 (mM)
@4-8. 3+ 3> F) ptiRFa NADPT~ Loclirate dehydrogenade izt
Y AY 71 >BRGE ¥ 9 Klih.

BBERNe 0 MEREB L TEAT @Y Tha. IFAR T RBRo ~FH
¥7rno b TH5,
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b 7F=>X 7Lt FrHoOMAERLHE E

FMIEIEFA O RRAE R 7 T = > = 2L 4 FF$a0 %A
AE L (&R4-6), HEHBWAZT 0o 2 0 LT F Vo ¥E
I8 4wl G o, AERB L ¢ 0ol TRE
RIBF LTz FERMERSVERLINLRTIBEYL A
B Th 2 EEEBALD 77T = 22 9L T F FHE 3 0.74mM
ThY, AR o &9 27 (/Y L.

ATP ¥t ADP R & 0KV o588 (%N TN 785 x 3% 9
AY) LT, AMPRE o&T Tt, vt % L, W]
E L k. s o¥b R (ATP+Y 0P/ | ATP+ADP+AMP) ¢
LT REK I M3 77 =822 ¥ - Fe-vo” g
0.430' 6 075 1x L& L 1=,

HEE

!

f4-6. IR BRIATO 7722 2 LT FF 0 SaRARRE,

Log phase Stationary phase

(mM) (mM)

?otal adenylate 4.13 0.74

ATP 2.27 0.49

ADP 0.68 0.13

AMP 1.18 0.12

Energy charge 0363 0.75
SRt ofAM, TT= Y2 7LTTF FoaH, ”rmﬁﬁrfaowﬁf

F’L\fﬁ?mﬁir?'i%‘io/iz’imLTm'}7b5° PF=0LBi THIL
e Fy-2 RA I{)‘TE[_L'°
the energy charge = (ATP + 1/2 ADP)/(ATP + ADP + AMP) ,
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£4-1) 0§ >TBRIIFIFEYPTATH T ¥ 1 0 BFBE
RPN B Ly £, J1>B8;, od-7TFTLI-ILEI
Shaspn7hbalkbhrgdshnsi-47"7 1
1t 22 REFRRL P E U T3 Lo e RN,

) > BB ET o °n " S AW G LT, XA &
EEH 2 F 3 > F ’)?FHE]RZ7@7E%"TJ7%§77‘“)7‘Z)*\f:(lﬁ

4-3, 5 v R4-2) . B, EREAIEI P 7T
20 2B KR NAHIBI L3> F )V T olga 357,
EBF LRIy, 2 2, LHREATATA BT d-
fitoglidunate dkydrpgencae IR ER 3 o 7797 A0
EE AT LT vELLTH DI, HAAEFHRMETO
invivo 01 TBEBerL )ERL 103 o
Lonl, ABIAIY 3 =F )7 9 o= TR - B
IER " h, = (R4-2),
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ZREAI L3 F U7 oA ABrAITTT 7
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S a3 >F N 7PA weclale dekydnogenate (NADY) Et o 2
7uﬁf+ﬂ¢5m%W%$n¥@fbbctziﬁtr

v7 '/M), 79 N ﬂg(\” o NAD'- lgocilrale dzfﬁmgfrnww
X eNE Apf ARGt e R TorHL, Sacc[ww/mqaw CULQVISIM/B_
//5) Meurospam cmssa//é}} Aflpa:q/,(/m ij”a 2 W = LET)
ﬁﬁ@ﬂ%?a Abp T FH L AMPI=d ) EMK TN D .
3zl é%n@'@%"‘”': AMP, 4pP =3 ) B4R 3 & o
BPwerzZbhn3d.,  Ianb izl cjwmm ka2
Ko 7 o NADT- Locilrale dzﬁaa(/tﬁjm i3 rt'?;(‘a? KL o
V)T @ (03X T) T@, % osEfsl (RAHPH I v
APP SR N F L L e ATP Al AP, AMP = &
5EMICIRE T IMTERALE. o BB TAT:A
V) ICERRR A, wo I k3 >R T Ao BRI
0.3mM T"H 3 & w ??’K%”’) N LEETL T HERUE /T
H3 A hH3,

W oy i G0 B F ! Bl &, NADT— twcibale dzl%mcymm
DAMP % ADP (=& 3 PR R T Y97 REMENI, 4V 71 ¥
B ~R Y 3 RRREOY 4 rit (@SR T L 0w %T 5
G5 b M1 wb. AE8ER 94V 7T @k B0 T,
AMP (= & B SEMEM v ADP & N1EN T v ) e b, Z 1)y
T2 8 o AMPIE B o N Aﬁéﬁwwmﬁ,héﬂwmmz L
B, 3L 3 IFaF )P Tl BARIREEN
VL SN S B VI SIS < SN (I

W, NADP™ Loscirate dtﬁﬁd/wgemw d W{'}’%ﬂ} N
WR P T =X)L FTFR) =838 ER G0, T,
loWEh 3 NAPT MBI R o % tE 1223 F L oo KHE,
e EnIl)e) §—BRNBIH B v D 4 Y 7 18

=N
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R A e g NADT (e L NADPT B E AN G W T ) iR A I
HDH, TCARBITEEZRMI ELT v2totEbNd.

ADP (=¥ 3 slate 4 705 state 3 N D F)4] 3R 9 2

2T WwEFL ) UHDH, HIl =, k3= F Ny KEP

T ADPIER 0 LB 158 B NADT- Locitrate dehgdrogenace

DEMENTHY, Bz, $F2>F V7R o NADH[ NAD*
37)

k2T 27T HYIF > EE0EMKT LY WD
TMKERAN OFNNLTH D, T¥Tyr7-FAWER
BTHAL o nE )R (R4-3), B3inE okt I TI
BBy d-TF T LI-nBo4KE Lt rEFT TR, 1}
Nd 2z, state 3 CHbMDA-THTLI-LBEEK 9 RE
3, RheAbP L BE H L L DBEN 9 AMP™ =¥ 3 NaD™
Locdlhale deydrogenate o (& MEL BN BN ) i Al B
BA-S B 4-T0kkR I, gz 8D A-THT LT -0
B~ OBBILI=HB0 T, AMPA™ ADP &) 070 1) T40 L ARAE 1
AEA4s vt LTwd. I 08 % 9 AMpor &
Hin@s S P2 >R YT RAMELEINTG S S E R LT
W5,

8 4-7,8THH NI H I, AMP AT To NApt-
bocitrate defydrogenass o fHLICAY 1oBiER o ATP 15
AL EAEI NI L, 3= NP kB MBEEN 7 T =
2 ) LA FFREEIDE IS TN 2 L EER T AR,
0.3 mM ATP# state 4 T°9 of~T F 7" - LERZE K &4
DBRE L =y w)ERO L Ro§ ) UEBRNTITE )
H o st 4Td, SRaxPFT kAt UhBALT
G AMP Y ADP (1o BE @ K™, ATHTT 17
)7 TEES N TEIIL B0 r B D) (=T ) NAD'-
W0cdDalz a&lﬁydwoge/nm AIEtE 3 N, $BE) ) 7T By

89



DA-T kDI T = ILEE A Bfe R T N T D

yXEﬂ&%%E%@L?, NI TINEN S A NI AN O A
>3"BBET T con " > 88 A oY NaDT- LociPrate deﬁ?m*
gonaee FIE =T ) AR IN, TR L7277 - BT
P =27 Lt FFrER ) LHF=AMPT I D e ¥R I N B,
L0 FROMGEEATT N = A (i) By b3 =k
VP EBoTEHENLY . EEL o BR aF O
L7274~ AAP T Ty L ATP/abp st 7" % 2,

BB I L 3P )7 To adnsmg T
TCA @ %% 6 NADH/ NAD' st % ATP/ADP st B 3 v T dgh 1= T Y
WM sATHw D I ERALT 3. oh THLEY o
ﬁ’ﬁ%?, B2 3" Pyruvaf& &iyd/}»gwm BAGF % Lo
Alhate d.eﬁyd/w\?%w (NADT) 9 T 729 4 — 4 AMP "R T4
L AP 5 ATP T'hh e v ) B E L A e LT w3,

LTt b ke @™ A fncitate defysgemane
OEMEICH| T H AMPOY ATP/4pp st ¥ Y ¢ TCA BEE =B 1
58)BBE N L7279 — Th o L MBI AT v,
AAT TR O TR b0 L8 5, L diphydiea ¥} 3
S E 7 o At EF )G ) T h 223,

Barnes 6/23) 3 5. cerevisiae 9 NADT = Loocltrate xezyijm~
r 7Bzt Fr-oF radR o0 T, 1AL
- T =2 0T XEo@@B ThT O rEFTE0h, b
FiEM e 2@~ T30 v ERELT b, In el
DIV I FUTPHRHOTT = >27LT FFran4LhE
PR REH®A 3 i, Aot T AR I N T B,
Y2 TR NRTBRE T RE LT (R4-4). ZEARmALT
DT T' = LB ® T ABRIMIBAL 0 49 203 2R "B 1= 07,
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A A REBREY o BEMG hEA L LA
L L, ZEYAAL T B E Al 77 =Bt F 0
(FREEA o AR 20 TAA%0 BT H D

ATP X0 HTH IS a>F P aRfleF2ay,
IR 2 LYy 9™ T3, AEIT N BT Yt Abp b AMP
(8Rieey)y » Bk o £ v L T) o & Y480 L, ATP

a T ) Hu LA LEAGF I b,

RELRIAL = b0 1, RAB-bERINET I AMP Y
Wi T ATP(Ro I7:79-) [AMP (E0 27279-) ® 0
YR A1 7T =BT AT Fo-2 0BT T L altu
0 I = F U7 MTH NAP- Leecilrate defydrogenase i&
e\, YA ETE LT TR,

AMPE & 0BT 3, o kiloglulmale deliydrogenade R iF
SR Ao 77 7R DMT v e £z, RHEAAMAL 1Y
301 -Bho 5L, ERLERA THE L E 2 HMN

£
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54 & 19

1. Z%0 & 1 Zyﬁf’&Lé?de) Candida /@wo/aitca MT4 %
o b Ly b asF) PEMoT, A% Ths e
Ex@BoRr )1 SBRENXEEAN . OB} 3
S F ) FIRE o cBAK =, F %Y BB o7} sy 8
MRy L 1) o0 8BELF | I=, State 4 (APP & fte)
OFRT T, EX¥M (7B 4KHEA) S LI >F )70
e ErBotRE e G, 907% 0 RET 71 2B,
A~T F 7T~ LB YT E H 4 71 V8ELK LT
AL, FEHMIF I F) 7 T, 4 RE TS
ThY, a-TF7ng-18 LKihoWrEE " Hs2
WE LN T

2. BZEHMILa FY) 708Dy 7128k, a-7F 7
LT -LBARK CRITTT7T7F =v22L1F Fo ifmin %k 2
2 v TR L, io%%zﬁr |

a) o [mM ADP ¥ AN L < BF (staled), 7 T YBRE o 44
Te, 20 419 g-7F 70 ?—/L@&‘f_ﬁxﬁ( 4 4% o
Fhe oV b A [z,

b) 7hw 73— Tk 3 Z4-Y=F 0 7z)-LlolmM) 3
FREA Tt b4, 718y oa-7F70L)— L B4L
At vt cdtes <« 1=,

C) AMP T ADP v RIThk, 71 B b -5} 7L 4 -
Ao Bt T IRE L ED, Y niFn AP otHR T Y, 0
HyiEER TRBRW T H- 1=,

d) 0.3mMATP o =8 Y, -7 F 71t 9§ - L BRA W
pipl Yt t T T 4B 00 h ) BRI L L N,
AMP% ADP ¥ J 8o %0 ¢+ & LT,
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3. Lo EEHMAT IR, BHFIBI F 2 2K
7 04 # R o docirale dekydrogenase BHEEAE L I
Isocitrate dehydrogenase (NADT) (EC 1.1, | 41) 133R%785%
THY, AMP B AP 11t 3 P e RT YT NIEMNNETR A K
A, % M T AT =0 ) AE I ATz, NADP - Locltrate
deydrogenace (ECI 1. 1. 42)a 7P 7 => 29 L7 TFHi
SHEMBER FHH S R,

4, BEF BT MER 7T =229 LT FFA
TEAE LR, AEBEA e\, EFHieiE T3 ATP, ADP,
AMPRE 3 v Tt B, 77 =nbRE J20%%E K
T Lke bYbd AMPE o T a# L <, HEIIMEL
TORBEOWIOL G FND - 1. |

5. xoFZ THRRL R C Lpslytlea 15 3
EHAR 0 71 B LA, D TeA@Mbr T k7 g
~LERRPE D KB 79I AT YAET L T w3 3y
) FeRFTI)wIHBETHL IF 3PP 0 NAD- Leo-
oihale delydrogenace FILDY, J0heh a7 7%= > 2 7 LA
FFER )b EMARTH 5 AMPER o BGK 1= Y,
FOULLHPHII N T 3 VRATEI L v EZL
Mnp,
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WIERAARINTRL AL ZH0dvsi KT h 5,
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ARyt 0 ) ZBEARE: 32 v 406, HB28Mq9 ML
B, L CIIr 3> F Y7803 AW P48 0,
t 0 ARAT Y 5 T

MEEF N RAZH 5 3 3 > F ) 7 5 EBL 7, A
Flrixt T 2 bz, (a3 >F Y7 T g1 A
MERORHMANKTELN =L, A0 71 v 859
CHE72 1T ERIGN - o FBLTHE, 220
F6MEHBER TS ) RIBERTRING,

515 ', O8I0 L. Lpelytica 3MIEH S, I F 3
YEY PosEM AT AL, B EiR T 28 Ho 8
FI >N P o BB TREL D 5. HAEIF T
)7 0 BABE B Y FEMAEERR ¢ TCAR B YT A
(=0 &e FRRAE, S HiGAHE (cn & >0t 1) >~
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BB LG PMEH @ ZIahL, WA I F
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33bta>Fnpmgit L L, H1L,zETHK
A7z 07°2ZFMKL, IFaz=Fy 78 iidfca B
ﬁmiﬁ%wnﬁﬁuﬂﬂfﬁaemgﬂﬁrnbo 3
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