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6.1.1 L BERFERIEYMRIEYMF L

AR R AL HARALEE— 45 &40 4
WL BRE, B rBAFAE TG IHE.
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(&F) Fe & (€F) =B
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6.1.1.1 R¥ I S B M K F EiR 1S

1.EMP &4 (Embdem-Meyerhof-Parnas pathway)
K48 & &£ (Glycolysis Pathway )

2.HMP & 42 (Hexose monophosphate pathway )
3.ED# 4 (Entner-Doudoroff pathway) X #;2-#q -
-MA-6-% % K H# % (KDPG) EMbi

4. = % ®% 45 3% (tricarboxylic acid cycle) BpTCAG
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Entner-Doudoroff pathway

ml.TCOSC ATP

1

Glucose-6-P

: NADPH

6-phosphogluconate

2-keto-3dexoy-6-phosphogluconate

.

Pyruvate NAD - Glveeraldehyde-3-P
N 2 ADP
et Products <
s NADH IATP
F v
2 Pyruvate Glyceraldehyde-3-

to pyruvate is catafyzed
by enzymes common to

the giycolytic pathway
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1. BEEMW (aerobic respiration)

AHEFBRA M RLBFRITEZOEWANT X,
A& S RARMBMAS, %FK4 (respiratory
chain or electron transport chain) & &, & %44 4
FTaHEZAA AL KFoBkbitE (ATP) o



Energy Release from an Electron

Transport System
A
- 1
energy E::;Ed +
level E:':';Ed -

oxidized
carrier
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ATP Production during Aerobic Respiration by Oxidative
Phosphorylation involving an Electron Transport System and
Chemiosmosis
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2. L& MR (anaerobic respiration)

FAFRXMLEAFR, #— EFR 4 K% 6 5
SR A B RAALH (DS AR AL ) @
s E A, B L RARMMALSL, 4FB4E A,
RAG ANEG Tty (N R AMHEH R %)
% Hio

BBEFAML R GRADLEAGTR, TieA L
FA P HIAT £
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s B 3% <% & (nitrate respiration) Bp & =4 1L 1E A
(denitrification) :NO;— NO,, NO,N,O,N,. & %:

Bacillus licheniformis, Paracoccus denitrificans

5. 8% 3% <% % (sulfate respiration ) :SO,> — SO;%,

S;04°, S,05%, H,S. 4, 4 Desulfovibrio desulfuricans,

Desulfovibrio gigas

g2k <% (sulphur respiration ) :S — H,S. & %

Desulfuromonas acetoxidans

% % % <F 9% (carbonate respiration ) :CO, or HCO;

—CH, or CH;COOH., X %4: A¥4H. AL% Y

& 4] % # %% (fumarate respiration ) Z 4 % % — %
# % . 41X % Escherichia, Vibrio succinogenes
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3. & (fermentation)

o A T at, K#xkAIAEATH] AHF A NAREA
MAEMELEEANAKBAHG—~ L4 25 X
At ARG TR BT, LBRAELEL A
24T, RYBALSHAELGLEA[H]FR 4
SRS A E R AERLSE— ARAAAM P
Kt~ M 6 — FARR ~ AR o
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o %Al 4Lk & & (heterolactic fermentation) A% %
mALELS ALY, LEE (Lig) 4%C0O,% % &
7t B mebp R AL L &

o fastt4e A A A2 90 F I H 9 L &M AR B A Ik 4
& (homolactic fermentation)
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Heterolactic Fermentation and the Phosphoketolase Pathway

Glucose
ATP
JS:’ADP
Glucose 6-phosphate
NAD *
NADH+H *

6-phosphogluconic acid

NAD*
co.‘,qg NADH+H*

Ribulos 5-phosphate

I

Glyceraldehyde 3-phosphate Acytl phosphate
NAD* 2 ADP CoR ,tv p
NADH+H * 2 ATP
Acetyl-CoA
N bz NADH+H *
NADH +H ok t A
ce e
. NADH+H ™
NAD*
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Homolactic fermentation

GIquse  2ATP

\\‘ZADP

2 Glyceraldehyde-3-P

Pi ~ - 2 NAD*
\F 2 NADH

2 1.3-Diphosphoglycerate

4 ADP
- 4 ATP

2 Pyruvate » 2 Lactate




=. BEEDIREHITHI R EE

e Daxdty “RA E#A L 8" ( homoalcolic
fermentation) : & Saccharomyces cerevisiae % i it
EMP & 12 i 7 .

e Qg ey “MABm&ALE" . &Zymomonas mobilis
@ FED &R Z % 4T

e Qg “FHiFm&LLa” ( heteroalcolic
fermentation) : <& Leuconostoc mesenteroides % i@
dHMP 2 42 # 475
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- BEERA BETRE

o Stickland & & Bpih—Av &, K 8% 1 At A Fa sl 5 —
NAABEAR ARG ARG LB LR,
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6.1.2 BFFEMEMREMSE L. FErEF
CO2EE

o 6.121 4% AT~ 4

o 1. fLfefA #A

o (D 4m g & 45 & X, 4t : Nitrobacter
o Qsitmty o4 T #4t: Thiobacillus
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NH.,*
ND;'
H,S
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LRE B SR BLE S L TN RE

TERMEE IR -

TEEM S HAF .

CO,
I e O 8% 1% 1%
» ATP -
( ¥ [H]™ ATP) |
'
A OR 5 £ %
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TR AR ST FE 3\ P IR 5% RO AR AL

H, NH," $*'s0,% S, 03  Fe** NO,
| Nt N/ |
NAD FP +~— Q) « » Cyteccy «— Cyteayrag — 0,(NO;)
‘ Cyteh l I

ATP ATP ATP
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1L 4 & R PR 3%

ATP ATP ATP

! } }

NADH, 4= FP == Cyt-h == Cytec == Cyt+a; @) Cytea; [
i 5 8 L] t
2H +2e 1H " H2e
NADPH, NO3«] 1= NOj

H,ONO, H,0NO,
—_—

Al Hik

1

N

H,0
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T T

o (Dif s #,4-% & 4t (cyclic photophosphorylation )

o Q% 3 £ 4% & 4t (noncyclic
photophosphorylation )

o Bt & ¥4 % (purple membrane) # £ 41 A
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Cyclic Photophosphorylation

0.

photons

@ \@ ADP +P

Photosystem |

chemiosmosis

ATP
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Noncyclic Photophosphorylation

Photosystem Il‘\@

Photosystem |
HZO —>1/205 +2H*
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Thylakoid — |
nembrane @

Electron Transport and Chemiosmosis during Photosynthesis
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X E R

red membrane light

H+

bacteriorhodopsin
a light-dxiven proton pump

purple membrane
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6.1.2.2 BFRMEHCO,EE

e 1. Calvinig# (Calvin cycle)

e 2. KA CE-#HaARZ (anaerobic acetyl-CoA
pathway) X #; % T 8 %42 (activated acetic acid
pathway)

e 3. X B MWTCAE x4 4% (reductive tricarboxylic
acid cycle)
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T RMETCATEIMNERR

NAD CH,— COOH

CO~SCoA £

B BE-CoA

CH, >—< » CH,
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6.2.1 £ Y E®

6.2.1.1 B f. 4 dha A £

1. A4 8459 24 TERGHE W
2. A4+ B RHA: SAHHA A Bt EHATE
& A6 o
3. BABRA: LT ALEAHMWAEIR. &
S E WA EF A s ITE R L o
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6.2.1.2 E BV E L HN I

o 1. ARARWLELHM
o DATP# 4 &
e Q& & AR KA

e @& 4.8 (nitrogenase) ——4a4k & 4« MoFe
protein . 4x % 4 Fe Protein

o @)% & & N,
o O#FF
e OF # /R AN
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3. BEI@mAELIREZE

N,+6e+6H*+12ATP—2NH;+12ADP+12PI

37



Nitrogenase

Nirogenase

After Taiz and Ziegler, 1998 2nd edition

Fe Protein
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6.2.1.3 iFE M E A E E R BRI InF AL F

o 1. FAE LY €HE A4
NOE Y. ¥

o D %424

o 2. Hitati B AENIEY

o Do ik # % ¢4 2 Btk £ A A
o QD FAMY ] B 5.8 1% 1P
o 3. BAEAERAMAINAIALY

o DEMMMWAARGY: Toirba
(leghaemoglobin)

e QML ARAY: Hhatrba
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6.2.2 MENMGH K7 F—IREREIS
Bacterial Peptidoglycan Biosynthesis

o KEHR K S B BAME WG FT oA 6
XY, AMBOLESEHPALET LGS
#%, RER 43T 2L 04t EE. LT
5%, 75 %. NL4LABIFHEAKELIAL
# ¥ F 4 (selective toxicity) 4/ st



6.2.2.1 FERAFR A EIS R

o l. HH4H#BAHAAN-TELH H#ifoN-TLELi 8 %
o 2. §N-TELAE B A “park’ 4% HF 8k



6.2.2.2 FEZH AR R EI SRR

o & “park’A% it B A K B 4B E 4K



6.2.2.3 FEZH R IMEI B AR

o AL EMEA LT LQAKEH L hif & &
Flém M fk o B &R KBB4, AL,
SRR G E H A (23 HO-BNKE 4
BR) KA, K5, REBLEARSI HHT
i #,/5 £ 4 3% 4 K /& A (transglycosylation) , 4%
St Ed N E Lz, Al LK
(transpeptidase) #3% AX 4&£ A (transpeptidation) ,
AL mE S A B SR A HAB®AEK AR
& &k Gy R I
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N-Acetylglucosamine (G)

CH,OH

Lysozyme-

sensitive
| P kond
HgC—CH—C~
| L-Alanine
O NH
Meso-diaminopimelic ™y,
acid C CHy—CH,— GH GDDH

I I z
HOOG-G-CH,—CH,~CH;~CH— G- NH— CH—COOH
H CH, D-Alanine
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6.3 W EMRIRERE S ZBEEFT

o MAEMMA— X BT B A8 33 Fo 1B 45 A 6 4K, 5114
Y44, LUARLTINGRIALEZ. A4 RS
Wt TR A E G REAHEAE
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6.3.1.1 B {&HP#I (feedback inhibition) HBY

ggﬂﬂ

o 1. A &AM M&EF 67 AR 4]
° 2. S I A MEIEF ey AR
o DR » & (isoenzyme) 4 %

o QiR B trin4
NOEN YL EE
o @ % A= B ARt 4
o BO)IA A B AR p 4]

(concerted feedback inhibition )
(cooperative feedback inhibition )
(cumulative feedback inhibition )
(sequential feedback inhibition )
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A—I]l—-B v C + D »E » P
|
2 l |
| \(rD » B ;Pl
A—ﬁ—»B—rCC{\F o
2
|
3 |
] %\,D +E » P,
A B——C
\|T|//‘ {\‘F G "P|2
@
Pra——
A—lu—-B—rCC ¥
frr——o—*
& l |
| v D +E P,
A—lﬁ—rB—rC@{\F g .
" St

1. The basic feedback inhibition
mechanism, where the product (P)
inhibits the committed step (A-B).

2. Sequential feedback inhibition. The
end products P, and P, inhibit the first
committed step of their individual
pathway (C-D or C-F).

3. Enzyme multiplicity. Each end
productinhibits both the first
individual committed step and one of
the enzymes performing the first
common committed step.

4.Concerted feedback inhibition. Each
end productinhibits the first individual
committed step. Together, they inhibit
the first common committed step.

5.Cumultative feedback inhibition.
Each end productinhibits the first
individual committed step. Also, each
end product partially inhibits the &rst
common committed step.



6.3.1.2 s i&RHNEl (feedback inhibition)
B #N Fl

o U AFTARTFRLEAHMRA L EETE —
A& Bp % 4 & (allosteric enzyme) =4 ¥ &
(regulatory enzyme) & 49 4]-

o THEH‘BEN: THHER—-NEHEC, LAAA
MNRANK LG 25— AR & %4z,
—NREHRFTa (HrhEoHEBENAEH) ,
F—ANAAFPe (HHEWELFHBH»TF
MR ERAGIIRLREH T CGHRT L2k
T ) o KR AKEF Fo 204 # o
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6.3.2 B S AXRIIE TS

e 6.3.2.1 & 414 ¥ & £ A

e 1. % (induction) : R #A B A HA KGN EZ,
o 2. FLi& (repression) : fa+3&8 4 HAXGN%E.

e DX #4rmi& (end-product repression )
o QMK stpraid ( catabolite repression )

51



1. The lactose operon

nnnnn

gene

nnnnn
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2. The tryptophan operon

regulator
gene

promoter operator

region

region

genes coding for the § enzymes
needed to synthesize tryptophan

ragulator
gene

promoter operator

region

region

genes coding for the § enzymes
needed to synthesize tryptophan
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6.3.3 {X il F=1E A B Tl A g8 oz FH

L LT b, 4Rt 42K BRI P F A QG E A1
8%, 4oB AW LR FRE, AR, PHOA T £ & %F
WHOBLE. AT 2 2 itibde T4 M A 169 E F XA
b, BLERE S AHALAEEGH AKMEWo

1. BAEASBA ABUBBRE T GEKAT

2. ERARKEGAT QRIS BBEIGAT

3. 4 mpitagigH

Dif it 4 32 5 F B 42 4| a0 BE 69 55 1

QiE Fta R RE M4 £ A GH#
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