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. #R@&% (coupledtransport):

Secondary active transport

Sodium ions, moving with the concentration

difference established by the sodium-potassium 2
pump, drive transport of glucose against its ® Na
concentration difference.

\_ &
Cytoplasm O Q / 0 K+

S (e
Primary active transport
Na*-K* ATPase pumps Na*, using energy
of ATP hydrolysis to establish sodium
5.13 Secondary Active Transport The sodium ion concentration difference concentration difference.
established by primary active transport (right) powers the secondary active trans-
port of glucose (left). The movement of glucose across the membrane against its
concentration difference is coupled by a symport protein to the diffusion of Na*
into the cell.
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5.16 Receptor-Mediated
Endocytosis of Low-Density
Lipoprotein (LDL) A specific
receptor on the surface of most
mammalian cells is responsible for
the uptake of LDL and its choles-
terol load from the blood.

—

around the LDL particle bound
to receptors on the cell.

coating dissociates
and is recycled.
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cholesterol imo the cytoplasm, J R A

Michael S.Brown & Joseph L.Goldstem, 1985
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ATP
Glucose

ADP

Glucose phosphate

FIGURE 5.4 Energizing Glucose. Glucose can be “supercharged”
by the cleaving of ATP and the addition of the cleaved phosphate
group to the glucose carbon ring. This transferred phosphate group
acts like a little battery pack, providing power that enables the glu-
cose phosphate to participate in reactions in which a regular glucose
molecule cannot take part.
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FIGURE 5.5 Electron Transfer from Carrier to Acceptor. Energy
pathways such as glycolysis and aerobic respiration run on coupled
electron transfer reactions, often linked by electron carriers. As an
electron carrier releases two electrons and one hydrogen ion, these
become available to an acceptor, which becomes energized, or
charged, as it receives them.
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FIGURE 5.5 Electron Transfer from Carrier to Acceptor. Energy
pathways such as glycolysis and aerobic respiration run on coupled
electron transfer reactions, often linked by electron carriers. As an
electron carrier releases two electrons and one hydrogen ion, these
become available to an acceptor, which becomes energized, or
charged, as it receives them.
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Hn'f r:e| Chloroplast

FIGURE 8-11 How ATP is made in a chloroplast.

As a high concentration of protons builds up in the thylakoid space, protons are pumped
out of the space thrﬂugh special channels. Enzymes couple the force of this proton
movement to the synthesis of ATP from ADP and P.

REBO NI RS E



Thylakoid
membrane

Stroma










OB E: FlALLERE A WG E K G
% % (ATP4NADPH) g %CO,
: o R oRek;:

Ok B Lot AR T R AT



i ¢ .

Chik [F146)

Gift: WERAREL

R

. Cg CERMEH)
ERER, rEELEZ B
C it (N —BMiER)
CO,[H E W53 3, CHaMFFH

co,

| CAMBR (B FRHBRAEHER)
COASEIA 4, CAMIEIE

» /Z N /x
C, &R ERCO, gAM@F

b COZ
C3i&#E D

B




1% B A — T B PR AL )
Rubisco(RuBP# {L)







GAP
( 3-fgs FR H D

= GAPR— M =fxpE, B]LIRR eI fFRe
w, ZUk, HFERDE RN FJATPAI
NADPH, #ytEe¥ Ntz I EgE,

AEHICREREER.
gy Ve BRI EE (I T

GAPI i —

> =\ v LA ; L
A 1% G 1) VD)



CAiEfE
7

CO,[E 7€ 1 T 4] = N W il S VI i@ 1%

bt 9 o 5

= 1965FE RIHFENCER, “COEIMEHA,

8000 7EE LRI K X AR+, /\ﬁlo%r

GAPH,
" JakK, TEBIC

TR EERBET, UESECO#%

1 S R R R AY, THR

BHIIRE, W28, BB,
RARFER SR, H LRI HTRICO,

B B IETR -




OC, 1h 0 A A & #A ACO, M 2 .

- HACRREHEYMANCHEY. AAH
C,i &2 HIEYIFR NCHED -

« EREDT, AFEK, BE. HES
BTCHEY. MEEHKRIEY, W/KFE.
INE jw%ﬁ)%——cﬁ% N2 EH AR
LZWETFCHEY.




E—1Arkd
WIEEI AT~

Tk PR N 5K N
Al R 782 1. 1l




AMIgE G REHRACHTIE )

— [ FRIH G, A RRTEE)
W AR, W R B, T
CO, ik Erit 2.




CAMIEZE

= SUREHRCETEYIHIR: = -
SALE MR IT
1) kE:

W AP ALK e

g l I =
COHM . 3 imsifh A 5
| |
CREE (BRI
umzE 02 |

\.

g oy CEME

!

TR PGA




C, plant events are
separated in space.

PEP carboxylase ::nﬂ
PEP capture CO,.

-~

lants

NIGHT

ompound

[
PEF

c,

compound

co, DAY

1
C; compounds release

RuBP  Benson

Calvin—

cyc le 3PG

Products

The CO), is used in the

| Calvin-Benson cycle. \

CAM plant events are |
separated in time,
e




pA) G EPSaN
A5 A, B& ol L Fhig
Nzl Eh A RE L £ 5
RAEH] 1K eAR 1.CO2[ &
S 2 ATPHYZERR 2 CalE B
FZ:% [H]. ATP. NADPH . O, C,HO. ADP. NADP* . Pi
HERZRM | s ph ——> ATPH BB ML B R E AL 26

[H]. ATP

KRR




%¥uﬁxﬁt =0V
U B 1/ 13 BJ/h IAN

° MR R, fREFCO,HI0, 1
P %%W/I\, CO28 I, 77 A i 5 2K

FRbBL oK )1



Ehe

L

HEiA — AN
E%EA@T% 5 0 %2

rEH &

SE£i:E=n

YEFHPLE RE

=l

\

77

NEFRANRIT, EAKIE

&=

e |

7,

HERARERH . Tt E



E. AMEAN—mE B G EET A
ag- ¥ F RIRE X I P o
4 W A G A
R, KL, BOaRFTHAMNES A

ba f. fy B ALS A CO,FeH,O, # 8Bt §
¢ it42.



4+ 4 ¥ f 4L A2
O # kM
Qhtamf ALt hiz, XFFELO,

ChHaMAARARBR RGN KX, LA
4t H AT E A QR RIE

QL&A

CaMMALAAS T2



Frucioss 1 S-diprosphaie

([T 2> AN NADH

fE<| %% 2/ ATP




T

‘ = ZATF
AR |

1, - _EEELERHE

BelE —FE FIER - BB H

oWADIHz ZATF

2 Wis H R

x

7 |

AN 2 BB 5 PR
l 2AlF




A FEE L

Lk 4 e
(z0 %, A At )

T Bf K B
(54, AMthAetl k)




i § = = =
S
& O

iy
H

2

HAIH,
R H
AeE Mt

L

2.7
281 1- %
B =

1
3




o CRER L BREs T BERARAL

[
HO—C—H

o [ ) e R R it AE
H,0H . d,0m0,” H——ol —t =
& ﬁm AHB-HR  RHECHR £ A10F B 28 5%
B ARRE| - ww o TATE, IRTE
i Nﬁﬁ e R BANR B LA T
# 7 B _ lo
B A AR HS;*@@%@ LT D B 1 #) & AR B BAL
Tt 8 ﬂjjjj;j; 1 —on T2 H) F AE AL IR
e CH,OPO," g ‘:JE p S 7ﬁ % /'3‘:
H—G—OH 16— el -
N Ty REELG =& &ﬁ&%@%ﬁﬁ%
L3 H o 2 |
& LAk T 2 NADH 258 H ok L R 14,5 % f/ﬁﬁ‘dﬁ dﬁ#ﬁ
] _ﬁﬂilj;s 6 ﬁiﬁ_ éHzopogz' ‘E]- iz, BR-3-% @x éﬁ / é 7:EF%
CH,0P0,> I;"K \"'-,I 7 H -3 8 IR BN 18] T ﬁ/ﬁ‘
b8 -1,3- — 558  2app 2aTP WL%&‘F‘}‘}&? B 6
5 8 | mT4m A BNADH
- coo’ GO0 " — & b R 72
7°° ;ﬂi:—% 10 d-oro/ - Hi ﬁ?ﬂﬁﬁ H—cl—c::pc::.3 4{ AL R B
EH::' i 'Iilin CHQOH e A 10
5 O HmE2 R & BATP RANF B

2 ATP zaop BB M
MR eyt



NIA D A7 7 RS KT = 157
INAUINAPHPY AP EX Y 2 1H)

HELRETLE? ?

* £ EIRA FNADHA A BH ER i fis
(1) NADHH 7S
NADHTF I I S5 4% 45 JiS S8 A B HL,O 72 A2 55 2 iU ATP .
(2) WHIBRwE
PNERER BE e PR IR, B8 P 1) 1 B T e S 3R 4
W . E-CoA
* FEFRECIRSETCE RS T NADHAI A Bl R 1Y Ay iz
(1) ARRKEE
(2) EFE KBEE






Energized electron carrier

> )

Electron acceptor

:

(NADH)

\(P) 4 k0 1S

0 Energized acceptor

Deenergized electron carrier

FIGURE 5.5 Electron Transfer from Carrier to Acceptor. Energy
pathways such as glycolysis and aerobic respiration run on coupled
electron transfer reactions, often linked by electron carriers. As an
electron carrier releases two electrons and one hydrogen ion, these
become available to an acceptor, which becomes energized, or
charged, as it receives them.
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Figure  The coupling of electron transport and ATP
synthesis. Electron transport (green arrow) generates a proton
electrochemical gradient across the inner mitochondrial mem-
brane. H" is pumped out of the mitochondrion during electron
transport (blue arrows) and its exergonic return powers the syu-
thesis of ATP (red arrows). Note that the intermembrane space is

topologically equivalent to the cytosol because the outer mito-
chondrial membrane is permeable to H”
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FIGURE 8-14 The metabolic machine.
This diagram shows how the processes of photosynthesis and respiration are connected.
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