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'1956 ’O

| Chu’o’ng II: Nang lwong va trao doi chat

cua té bao

Cac néi dung chinh

Nang lwong sinh hoc;

Sw trao déi chat va thong tin qua mang TB;
H6 hap néi bao:

Quang hop.
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2.1. Nang lwong sinh hoc

» Nang lwvong tw do va nang lwong entropi
» Nang lwvong hoat hoa

+ Nang lvgng ATP

+ Enzyme
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Nang lwong tw do va nang lworng entropi

» Nang lwong tw do ctiia mot hé song la nang lwong
c6 kha nang sinh ra cdng trong diéu kién nhiét 4o
va ap suat khong doi.

» Entropi la trang thai hon don cta nang lwong, no

la nang lwvong khéng cé kha nang sinh cong.

» Trong mdt hé thdong, nang lwong tw do va entropi

ti I&é nghich v&i nhau
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Nang lwong ATP (Adenozin triphosphate)

INH-
.
Lién két cao nang o &C”’H@
| | ECH
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Nang Iwong dé tong hop ATP

Nang luwgng mat troi Thirc an
Sinh vat tw dwong ‘/Sinh vat di dudong
(Quang hgp)
ATP

Sinh truéng, phat trién, hoat dong, thai nhiét...
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Enzyme

» Khal niém

» Thanh phan cau tao

+ Co ché xuc tac

» Hoat ddng cua enzyme

= Tinh dac hiéu cua enzyme

» CA&c yéu td anh huwdng dén hoat ddng clia enzyme
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Khai niém

» Enzyme |a chéat xuc tac sinh hoc co ban chat 13
protein;

» C6 hoat tinh rat cao, cd kha nang lam tang toc do
cua phan &rng nhuwng khéng lam tang nhiét dé
cua phan ng;

» Khéng bi tiéu hao trong qua trinh tham gia phan
rng.
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Thanh phan cau tao

» Thanh phan: Chia lam 2 loai
+» Enzyme dorn gian:
- Chi dwoc cau tao béi protein
- Vi du: Enzyme Amilaza, ureaza, pepxin...
» Enzyme phuc tap:
- Protein (Apoenzyme) + nhdm ngoai (Cofactors).
- Vi du: Catalase, peroxydase...
» Nhom ngoai: Co thé la hgp chat hitu co (coenzyme) nhu
vitamin, NAD... Aoagcion kim loai nhu Fe, Cu, Mq...
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Cau trac khong gian

« Vi tri hoat déng: La noi gan v&i co chat
« Vi tri di 1ap thé (vi tri diéu hoa): La noi gan voi chat diéu
hoa (chat di l1ap thé - allosteric activator).

co chat (substrate)

Vi tri hoat déng
(Active site)

Vi tri dieu hda —~
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Q_\ Enzyme s active site .

allosteric x
activator
g:ﬁ:&i; substrate substrate

(1
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Co’ ché xUc tac

“ Co chat

Phitc hop Co chat enzyme

San pham

‘
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Co’ ché xUc tac

substrate (© e.m. collins 2001 S

bonds in substrate
are weakened

active

site =

enzyme enzyme-substrate enzyme
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i Céac gia thuyét ve hoat déng ctiia enzyme

» Gia thuyet chia va 6 kho&: Do
Fisher dé xuat nam 1894, theo
do enzyme |a chia khod, co’ chat
la 0 khoa, chi khi chia kho’p VO

6 khoa phan (rng mai xay ra. A;::Ve -
e

-, Substrate

+ Gia thuyét vé khép cam rng:
Do Koshland dé xuat nam 1958,
Gid thuyét nay mem déo hon,
phu hop véi dac diém cua smh
hoc, cho dén nay chwa co gia
thuyet nao khéac thay thé no.
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Tinh dac hiéu cua enzyme

Dac hiéu phan trng

+ Enzyme dehydrogenase xuc tac cho cac phan (rng van
chuyép hyd’ro tr chat cho (rwou bac nhat hay rwou bac
hai) dén chat nhan (NAD* hay NADP?);

» Enzyme aminotransferase xuc tac cho cac phan rng
chuyén nhém amin tir mot amino acid dén mot ceto acid.
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Tinh dac hiéu cua enzyme

Dac hiéu co chat

» Ddc hiéu tuyét doi:

» La enzyme hau nhu chi tac dung 1én mot co chat nhat dinh

» Vi du: Enzyme urease xuc tac cho phan ﬁng phén giai co chat ure
tao ra NH, \{a CO.,. [\Igoéi rano cing co thé phan giai hydroxyure
nhung v&i1 toc do thap hon 120 lan.

» Ddc hiéu nhém tuyét doi:

Vi du: Enzyme Maltase chi xuc tac cho phan rng phan huy

Glucoside duoc tao thanh tir nhdém OH-Glucoside cua Glucose
vo1 nhom OH cua mdt monose khéc.
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Tinh dac hiéu cua enzyme

Dac hiéu co’ chat

«~ Dac hiéu tuong dor:

» L& cac enzyme c6 kha ning tac dong 18n mdt kiéu lién
két hod hoc nhat dinh trong phan tir co chat ma khong
phu thudc vao cac phan tham gia cau tao nén lién két do.

» Vidu: - lipase thuy phan duoc tat ca cac lién két este.
- Aminopeptidase c6 thé xtc tac thuy phan nhiéu

peptid



BAI GIANG MON:

@80 SINH HOC DAI CUONG
| Céac yéu to anh hwéng dén hoat déng cua

enzyme

» Nong dd Enzyme, co chat
+» Nhiét do
» pH

L)

+ Chat rc ché



% Nhiét dé thich hop cho da sé
cac enzyme hoat dong?

* Twong quan gitra nhiét do
va hoat ddng cua enzyme?

¢ Nhiét d6 qua cao hoac qua
thap?

% pH thich hop cho da sb céac
enzyme hoat dong?

% Twong quan gitra pH va
hoat déng cua enzyme?

< pH quéa cao hodc qua thap?

Optimal temperature for Optimal temperature for
T typical human enzyme enzyme of thermophilic
e (heat-tolerant
.0 bacteria)
3]
(1]
g
L
o
32
C
14

1 I I I I
0 20 40 60 80 100

Temperature (°Cy—>

(a) Optimal temperature for two enzymes

Optimal pH for pepsin
(stomach enzyme)

Optimal p
for trypsin

Rate of reaction—>

pH——>
(b) Optimal pH for two enzymes
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Anh hwéng cua chat trc ché

co chat (substrate)

Vi tri hoat dong
(Active site)

Vi tri dieu hoa —
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i Anh hwéng cta chat rc ché canh tranh

» Chat (rc ché canh tranh va co chat c6 s twong
dong vé mat hod hoc — chat (e ché canh tranh voi
co’ chat vi tri hoat dong cua emzyme.

» Vi du: Malic acid |a chat rc ché cia enzyme
succinatedehydrogenase, (enzyme xuc tac cho sw
bién dbi succinic acid thanh fumaric acid)

O O OH

] OJ\/\WOH ] OM{OH

Succinic acid O Malic acid O



Anh hwéng cia chat tre ché khdong canh tranh

Cd chAat

Enzym

Enzym

Vi tri digéu hoa Chat ldc ché
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SUbshalke
Sihes

llosteric X
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"& Initial substrate
(threonine)

Threonine

'3

&
Isoieucin

used up
cell
A

Active site I
/available 1
in active site

U’C Ché Iién hé Intermediate A

ngwoc

Feedback
inhibitionl Active site of | ENZyme 2
enzyme 1 can’t

bind Intermediate B
theonine
\ pathway off 1-3
7 A Intermediate C
Isoleucing
binds to Enzyme 4
allosteric
site

Intermediate D
l_s

4
\ (\ End product

Q} (isoleucine)

Copyright © 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved.




BAI GIANG MON:

SINH HOC DAI CUONG

* 2.2. Sw trao doi chat va thong tin qua mang

2.2.1. Van chuyén cac phan tl nhd, tan trong Lipid
gua phospholipid mang;

2.2.2.Van chuyén céac chat qua kénh Protein;
2.2.3. Van chuyén céc vat thé I&n qua mang;

2.2.4. Tiép nhan va truyén théng tin qua mang.



BAI GIANG MON:

SINH HOC DAI CUONG

Van chuyén cac chat qua phospholipid mang

Gases Hydrophobic  Small polar Large polar Charged molecules
o Tinh molecules molecules molecules " Cl
; 00 g
chat ® )
3 H,0 A
- D lieu @ lons
kl en Ethanol Glucose Amino acids
« 106C " : |
do
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| Van chuyén cac chat xudi déc nong dd qua kénh

protein va protein mang

FLUID LMOO O o O

P | :

: J it EALAL

Channel protein ~_Solute
Q O CYTOPLASM

(a) A channel protein
(b) A carrier proteir

EOOOOOO
O

O
OO

r | :

Carrier protein O O Cla/ Solute
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Van chuyén cac chat theo chiéu ngwoc grdient

nong do

Inside Qutside
K+ K*
100 mM 5mM
Ma ’ N 5;_
10 mM 150 mM
Ca?t Caz+
10'M N 1mM
Cell M&Erane

Sodium-potassium pump

Sodium

concentration gradient

Higher

Lower

Potassium
concentration gradient
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TB ddng vat: hong cau
¢ DD dang trwong — thé tich TB duy tri ¢ dinh
¢ DD nhworc trvrong—TB céng ra va co thé vo.
¢ DD wu trrong— TB co lai & c6 thé chét do méat nwéc.



BAI GIANG MON:

SINH HOC DAI CUONG

Isotonic Hypotonic

Vacuole

Plasmolyzed Flaccid

TB thuwc vat
— ¢ DD dang trwong — mém yéu va cay héo rii
¢ DD nhwoc trroong— cay manh khoe
¢ DD wu trwong— co nguyén sinh— chét TB
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Van chuyén céc vat thé I&én qua mang

Environment . .- . Food particle
taken in

\ by endocytosis

Hién twong
nhap bao va g,
xuat bao

ytosis of waste /

Food
particles

S \
Products of ™
digestion .\
Fusion forms

secondary
lysosome
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Van chuyén céc vat thé I&én qua mang

Hién twong thwe bao vao am bao

Endocytosis
Phagocytosis Pinocytosis Receptor-mediated
e ‘ , ‘ endocytosis “
- ® solid particle o w ¢ > S *
) | a X
*

o
. - = L * o= %
. . ' 4
nembrane A \ '

: s ; R
Pseudopodium \ Coated pit eceptor
: Coat protein
Phagosome Vesicle .

(food vacuole)

Coated vesicle
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Van chuyén cac vat thé I&én qua mang

Hién twong xuat bao

» Nwdc matthdira @ o 9

ngoai tir tuyén 1&; 0.9
99

> Té bao tuyén tuy 4 °

tiét insulin vaomau @ 0 v

vesicle
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Sw tiep nhan théng tin qua mang tée bao

EXTRACELLULAR CYTOPLASM
FLUID
Plasma membrane
€) Reception @ Transduction €) Response
Receptor |
Activation
— e — = of cellular
/ response
Relay molecules in a signal fransduction
O pathway
Signal
molecule
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2.3. H6 hap néi bao (Cellular Respiration)
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i Pai cwong ve ho hap néi bao

» Khai niém: Ho hap 1a qua trinh phan giai cac hop chat
hitu co giau nang lugng (chu yéu 13 gluxit), thanh cac
chat vo co don gian (CO,, 20) dé giai phong ra nang
Iu’O’ng duoi dang ATP cung cap cho cac hoat dong song
ctia t€ bao va co thé.

«» Phuong trinh tong quat:
(CHzO)n'l' O2 —_— C02+ Hzo + NL
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So’ do tong quét

Glucose

J Duong phan

Pyruvate

Thiéu oxy — Lén % . woxy — HOo hap hiéu khi
oac

co,,C,H,OH, C,H,0, CO,+H,0+NL
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So do tong quét

Glucose

CYTOSOL

No O, present
Fermentation

O, present
Cellular respiration

MITOCHONDRION
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Pwong phan (Glycolysis)

» L& giai doan chung, ky khi, gdm 10 phan tng
chinh, Xay ra ¢ bao twong (cytosol).
+» Pwogc chia thanh 2 gial doan:

» Giai doan dau tw nang lwong (Glycolysis preparatory
phase)

+ Giai doan sinh nang lvong (Glycolysis pay-off phase)
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Giai doan dau tw nang lwong
(Glycolysis preparatory phase)

01 Glucose
ATP

ADP
Glucose 6-phosphate

Hexokinase <

A\

Phosphohexose
Isomerase

Fructose 6-phosphate
Phosphofructokinase < ATP

v * ADP
Fructose 1,6-diphosphate

Dihydroxyacetone 3-phosphate Aldolase
Isomerase

02 Glyceraldehyde 3-phosphate
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Gial doan sinhnang lwong

01 Glyceraldehyde 3-phosphate

Glyceraldehit-3- NAD*
P-dehydrogenase <

NADH + H*
1,3 biphosphoglycerate
Phosphoglycerate |- ADP
kinase \ ATP

A

3-phosphoglycerate
Phosphoglycerate
mutase

2-phosphoglycerate

Enolate

Phosphdénolpyruvate

Pyruvate kinasef” ADP

INATP
01 Pyruvate

(Glycolysis pay-off phase)

01 Glyceraldehyde 3-phosphate

Glyceraldehit-3-
P-dehydrogenase

1,3 biphos

Phosphoglycerate
kinase

\

3-phosp

Phosphoglycerate
mutase

< NAD*

, * NADH + H*
phoglycerate
.~ ADP

,\4 ATP
hoglycerate

2-ph03|5hoglycerate

Enolate

Phospho
Pyruvate kinase

énolpyruvate
~ ADP

N ATP

01 Pyruvate



1. Pau tw nang lwong

Glucose

2 ADP + 2 ®<

2. Hoan tra nang lwong

—

ATP used

4ADP + 4 (P)

> # formed

2 NAD* + 4 e +4H"

Két qua
Glucose

4 ATP formed — 2 ATP used
2NAD* + 4 e +4H

Y
> 2 NADH | + 2 H*
L—1>2 Pyruvate + 2 H,O

» 2 Pyruvate + 2 H,O
» 2 ATP

» 2 NADH + 2 H*

Nguyén liéu va san pham cia dwdng phan
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i Nguyén liéu va san pham cia dwdng phan

Nguyén lieu Glucose NAD* ADP + Pi
SO lwong 1 2 2
San pham Pyruvat NADH+H* ATP
SO lwong 2 2 2
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H6 hap ndi bao (Cellular Respiration)

Glucose

~ CYTOSOL

No O, present
Fermentation

O, present
Cellular respiration

MITOCHONDRION




i Lén men rwou (Ethanol fermentation)

CHz ., NADH NAD ™ -
oy - WA
7O\ 1 o
OH Fermentation

CO,

Pyruvate  Acetaldehyde Ethanol
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Glucose

2 Pyruvate

o,
co,

2 Acetaldehyde

/

+

2 Ethanol «



ng dung cta lén men rwou

+ San xuat banh my, san xuat bia, ruou, con...; bao quan
nong san sau thu hoach.




BA

* Lén men
Lactic (Lactic
acid fermention)

| GIANG MON:
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o

Glucose Glycolysis CI)‘
(|;=
?:
+

o- 2 NAD 2 NADH CH,

| +2 H*

C=0 2 Pyruvate

|

H—C—OH = . J

| regenerates NAD
CH,

(anaerobic respiration in

(b) Lactic acid fermentation

Chpywd € 2008 Vagusm [ 0sabm v (uiiindiy o Pos un. Borgarw Ounevwgp

some bacteria & animal cells)
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Ung dung cta |&n men Lactic

+ San xuat phomat, stra chua, muo1 dua ca, u chua thirc an
cho gia suc... - «y

= Lén men lactic & nguwdi va dong vat: Gay ra s mét moi, néu
lwong axit lactic nhiéu sé gay ra hién twong chudt rut.
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Ho hap hiéu khi (Aerobic respiration)

Glucose

~ CYTOSOL

No O, present
Fermentation

O, present
Cellular respiration

MITOCHONDRION
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Ho hap hiéu khi

Krebs Cycle
(Citric Acid Cycle)

i Pyruvic acid

NAD'
@CO, [ NADH

Acetyl-CoA §
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Qua trinh oxy hoa pyruvate
(Oxidative decarboxylation of pyruvate)

Bao tucng 1y s

~ NADH [+ H*
= \e @—CoA)
c=o J )

> 5=
C—o0 /V |
(3] CH,
e Acetyl Co A
cetyl Co
Pyruvate (Cco, ) C Coenzyme A )

Protein van chuyén

Copyright © 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved.






Preparation for the
Kreb's Cycle

Coenzyme A

Pyruvate
NAD+
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* San pham ciia mot chu trinh Krebs

» ATP: 1
» NADH + H*: 3
» FADH + H*: 1
» CO,: 2
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Hoéa tham tong hop ATP (Oxidative phosphorylation)

So do hoa tham W W g Oder membrane
tong hop A;TP il ; .
trong ty the A

o

m
) acid
Matrix »Qrcly

Innar m EFHI:JFHT'IE

= E%gf" g

H H Intermembrane space

SARHA A A

SR




>

tham tong

[

<D
-
o=
>
i

y

o
c
o
-
<
Q.
O-
<

So’ do hoa
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N:iing lwong sinh ra trong hé hap hiéu khi

Electron shuttles MITOCHONDRION
AR span membrane 2 NADH
or
(f _ | 512 FADH
2 NADH 2 NADH
Glycolysis
2 2
Glucose I:|J >Pymvate |
CoA
+2 ATP +2 ATP + about 32 or 34 ATP
by substrate-level by substrate-level by oxidative phosphorylation, depending
phosphorylation phosphorylation on which shuttle transports electrons
< from NADH in cytosol i

D &

About
Maximum per glucose: 36 or 38 ATP

A N



Hiéu suat nang lwong ctia hé hap

Cac giai doan So lwgng chat S6 ATP tao SO ATP tao | ATP téng s0
mang eva H* | thanh bang thanh tir
hoa thim ban thé

- Buong phan 2 NADH+ H* 6 hoac 4 2 8 hoac 6
-Oxy hoa pyruvat | 2 NADH+ H* 6 6
- Chu trinh axit | 6 NADH+ H* 18 2 20
citric 2 FADH, 4 4
-Tong sd 34 hodc 32 4 38 hodc 36
E g1ucose= 686 Kcal; Eprp= (38 X 7,3) = 277,4 keal = H=0,4 (40%)
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* Nguyén liéu khac trong hé hap

» Sw oxy hoa lipit: Lipit s€ b1 thuy phan nho enzyme lipaza
dé tao thanh glyxerin va axit beo. Tlep do glyxerin sé€ bi
OXy ho4 dé tao GAL3P sau do bién doi thanh pyruvat
con axit béo cling b1 oxy hoa tao ra acetyl d1 vao chu trinh
Krebs.

» Sw oxy hoa protein: Protein cﬁng c6 thé bi thuj’f phén dé
tao axitamin, sau d6 nhom amin tach ra, phan gOc con lai
duoc bién doi qua nhiéu giai doan cudi cung tao ra
pyruvat axetyl-CoA hoac mot trong nhiing chat trung
gian cua chu trinh Krebs. Viéc sur dung protein vao ho
hap con goi 1a su hd hdp doi.
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glucose s=———==-glycogen

glycolysis gluconeogenesis
amino acids
A o
alanine
only L, pyruvate
fats
fatty acid
synthesis
~acety| CoA e——r {atty acids
p-oxidation
" =,
Krebs cycle
NADH
(FADH,) €O,
NAD™

(FAD) Ca,



/3'h¥%§°f' &——— enoyl-CoA Tt(t:yzzamd ?tgz%c::ﬂ _/ \
acy--.o long chain & linear branched 1 O,  Hs05
NAD* FADH | A
. acyl-Co enoyl-CoA
inner membrane-/ acykCoA AY Y
NADH FAD
3-keto- 20=C =12
acyl-Co AT acyl-CoA &— acylcarnitine &—— (—) acety\[CoA H»>O -\
COo&—acetyl-CoA € acetylcarnitine € - acetylcarnitine
J-hydroxy
Jd acyl-CoA
3-keto- » t I
- cyﬁg oA acyl-CoA & octanoylcarnitine é———|— ggrﬁir:icr%
~ 12>C =>4
NADH FAD\
matrix space lactate € — lactate NAD"'\
kNAD-F FADH
short chain |, pyruvate - pyruvate NADH(/
3-hydroxy- -CoA \L N
acyl-CoA < enoy-.o 3-ketoacyl-CoA

\ MITOCHONDRIA // CYTOSOL & PEROXISOMES /
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2.4 Quang hop - Photosynthesis

sunlight

w5l d

oxygen

) ¥ e
~ o 5'.‘:4 K - carbon
el dioxide
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Pai cwong vé quang hop

» Khal niém: La qua trinh cay xanh su dung nang hrong anh
sang mat troi dé tong hop cac hOp chat hitu co gidu ning
luong (gIUXIt) ttr cac hop chat vo co nghéo ning lu’ong nhu
COZ va H,0, dong thoi giai phong oxy phan tir vao khi
quyen.

» Phwong trinh tdng quéat qué trinh QH & cay xanh:

< CO, + H,O +NL anh sang diép lyc [CH,0], + O,
» Quang hdp & vi khuan:

CO, + 2H,S + anh sang mat troi - [CH,O], + H,0O + 2S.
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Oxy trong quang hgp dwgc sinh ra tr CO, hay H,0?

Products: 6 CO, 12 H,0

Reactants: CsH1,06 6 H,O 60,

Copyright © 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved.
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* Céac sac to tham gia vao qua trinh quang hop

» S&c to diép luc (Chlorophyll)

+ Sac td Carotennoit
+~ Caroten
» Xantophyl

» S&c td phycobilin
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- Chlorophyll a:

CgsH7,05N, Mg,

cO6 mau xanh Chlorophyll @, R =CH,
luc Chlorophyll &, F.=CHO

- Chlorophyll b:  The porphyrm ring 15 shown m Eed
Cs5H,0OeN4Mg,

cO mau vang
luc.
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Carotene

» Cong thirc hod hoc: CyyHsg. c6 3 loaila a, B vay;
» Mau sic: C6 mau do, da cam;
« Budc song hap thu: 446 — 476nm;

» DPuogc goi la tién t6 cua vitamin A vi mot phan tur carotene khi bi
cat do1 s€ tao ra 2 phan tur vitamin A.
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3 - carotene



BAI GIANG MON:

SINH HOC DAI CUONG

CH CH,

HC CH, 3
AN A LHOH

| GH,  Vitamin A,

B-caroten Carotenaza
—> 2 vitamin A
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Xantophyl

» Mau sac: Mau vang;

» Bwoc séng hap thu: 451 — 481nm.
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Churc nang cua Carotenoid

% Thu hut con tring, gitp cho sw thu phan hay dé
phat tan qua va hat.
Bao vé diép luc khi cwdng dd anh sang qua
manh;
Tham gia vao quang phan ly nwdce va giai phong
OXY;
Tiép nhan nang lwong anh sang va truyén dén
diép luc.
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Sac to phycobilin

» L& sic to c6 & thuc vat bac thap song dudi nudc
nhu tao lam, tao do, vi khuan xanh.

» Trong té bdo, sic to nay duoc lién két véi protein
va duoc goi la phycobiliprotein.

» Budc song hap thu: 505-612nm, vling anh sang
luc va vang.

» Chtrc nang: Hap thu anh sang chuyen dén digp luc
a dé str dung trong quang hop vai hiéu suat cao.
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Hé quang hop (photosystem)

<»Thanh phan:
% Cac sac to quang hop (khoang 300 phan tir sac to/hé)
% Cac chat trong hé dan truyen dién tir nhu feredoxin, plastokinon,
xytocrom...

¢+ Cac phan tu protein va enzyme ATPsynthase.

“*H¢ quang hop I (ki hi¢u la PS,): Co trung tam phan tng
(reaction center) 1a P700 (vi nd khong thé hap thu anh sang
cO d0 da1 song cao hon 700nm).

“* H¢ quang hop II (ky hiéu 1a PS;)). Co6 trung tam phéan ing
(reaction center) 1a P680 (vi nd khong thé hap thu anh sang
cO do dai song cao hon 680nm).
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* Cac pha cua qua trinh quang hop

Pha sang (Light reactions)
» Noi dién ra: Mang Thylacoid
» Nguyeén li¢u: H,O tir moi truong, nang lugng anh sang,
NADP* va ADP lay tir pha toi
» San pham: ATP, NADPH, O, .
» Dién bién: CO thé chia thanh 3 giai doan
» Quang ly va quang hoa khéi nguyén
» Quang phan li nudc va dan truyén dién tir
» Hoa tham tong hop ATP.




hé thong  quang hop STROMA

N

hé thong hdp thu  Chit nhan e
anh sang

Giai doan Quang
ly va quang hoa
khéi nguyén

A

mang Thylakoid

Van chuyén Phan tir'diép
nang lwong luca
Dac biét

Phan tr sac to

Xoang cua ti thylacoid
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Van chuyén dién tir vong

| [

4e

U
;a::ax Al L

Photon

ATP

produced via proton

— motive force
s @ @ @ Photosystem |

L
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Van chuyén dién tir vong

———
Chat nhan
e dau tién

Phurc hé
Cytochrome

H¢ quang hoa I
Hé quang hoa 11
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Nang lugng dién tu
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>

2H

12 @

Anh sang

7

- Primary
o A acceptor 3
Primary & . p ‘ 1§
acceptor e
[] Pa v o \ 4
- ‘

Phirc hé
Cytochrome

Hé quang hoa 11 H¢ quang hoa I
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- )

Modified chlorophyll a
(A))Phylloquinone

(A;) > Iron-sulfur proteins

4 Peso w Fe@doxin (Fd)
™ Pheophytin H* . Flavoprotem+
Pla\‘stoquinone"\/ _ NADP
(Q,) *IPlastoqui 2¢ Ly + H*
] - Light -
] 19 3 |—I|
2 Water- SHEEER | -
3 splitting . Reaction e :
g . complex Plastocyanin center :
o %‘\l;ighf 3 :
a ':’energy_}: :
e R !
o ' !
i :
I
I
A4

Photosystem I

Figure 7-11
Biology of Plants, Seventh Edition
© 2005 W. H.Freeman and Company
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o sanh van chuyén dién tir vong va khdong vong

X4

X

o

o

Thwe hién @ hé quang hop nao?
Noi dién to di ra?

Chat nhan dién tl cudi cung?
San pham tao ra?
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L
E ATP synthase
V- 00000000

' ferredoxin (.
O...OO...O

chloroplast stroma

ferredoxin-NADP reductase

light_, @ light_

cytochrome

..I‘-‘a......

M PQHz r

900000 @ 00000006000

oxygen-evolving complex

thvlaltaid hman



LE 10-17

BN BAI GIANG MON:

STROMA

(Low H* concentration) ST —— Cytochrome
y complex

Photosystem |

Light NADP*
A s =1 reductase

AANRFE NS P F P PP P ] L G o P il PR S R R RN PP F O A L

- “v"'."-'-"".'l"-'_. Y 5 5 OOOUREX XX ;.~'..,..;..,’::",.:A F’"" : NADP++2H+

i A e o TEERL (R W uooeoon, L) "
0 /%;%)/})1);;;;;;;_1{;;mnmmm}\ a \ i ;.Hfffwmsms" )
i N e e—

e}/

a 1 /2 .
+2 H* 2|‘-|+
”lllllllll’.llIIIIIIIIIIIIIII.‘

THYLAKOID SPACE -
(High H* concentration)

\ =

e L e ot RN

i O R (S

e 2}{§mnauuuuRix.u.u&l.&.!mﬂﬂf e | |
Thylakoid

membrane
STROMA

ADP +Pi - \
(Low H* concentration) ~ %
O -
H+
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Pha toi ciia qua trinh quang hop (Dark Reaction )

» COn duoc goi la pha co dinh Cacbon (Carbon fixation), hay c6 dinh
CO..

« Noi dién ra: Trong chat nén cua luc lap (Stroma), khong cin cé anh
sang.

« Nguyén liéu: ATP, NADPH + H* lay tir pha sang; CO, lay tir moi
truong.

« Dién bién: CO thé dién ra theo 1 trong 3 co ché sau day

Chu trinh Calvin hay con goi 1a co ché C,

Chu trinh Hatch — Slack hay con goi la co ché C,

Chu trinh CAM (Crassulacean acid metabolism).

. San pham: C4c hop chat hitu co, ADP, NADP*



Melvin Calvin
(1911-1997)




Chu trinh Calvin (C,)

- Chu trinh Calvin hay chu trinh Calvin—Benson-
Bassham

- Dién ra & tat ca cac loai thuc vat

- Cac loai thuwe vat chi ton tai duy nhat theo kiéu co
dinh cac bon C3 dwoc goi la thwe vat C3, da so cac
loai thwc vat la thwe vat C3.

- Thuc vat C3 phat trién tot trong cac khu vwe véi cac
diéu kién sau: cwdng dd &nh sang Mat Tr&i va nhiét
doé vira phai, ham lwvgng CO, la khoang 200ppm hoac
cao hon, nuwéc day du.



Ba giai doan
chu trinh
Calvin:

- Gd Cacboxyl
hoa

- Gd khtr

- Gd phuc hoi
chat nhan

Dién bién chu trinh Calvin (C,)

Let’s Do Some Stoichiometry:

~ P-C-C-C-C-C-P

3x5=15C " 3iipylose-1,5-
bisphosphate

Cco,

3 ADP carboxylation

. 6 -C-
U Sphospno
SN shuffling Q'Yceraﬁg} 6
JATP reduction . ATP 6
5x3=15C

q- NADPH
@
6 C-C-C-P NADP*

To take off 3 carbons: glyceraldehyde- g ADP + P.
sucrose for transport 1 3-phosphate 6 '

starch for storage
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1® 00000 @ :000-@

Ribulose diphosphate 3-phosphoglyceric acid I ‘ |

3 ADP
6 ADP

@000 ®
1,3-diphosphoglyceric acid
CALVIN-BENSON CYCLE

sQ00-®
Glyceraldehyde Glyceraldehyde
3-phosphate 3-phosphate

Outpun 1000 ®

Glyceraldehyde 3-phosphate

1
Glyceraldehyde 3-phosphate A _

Capyright € 2004 Pearson Education, Inc., publishing as Benjamin Cummings.
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= Chat tiép nhan C0O2?
» Chat dau tién dwoc tao ra sau khi tiép nhan CO2?

s SO lwong ATP va NADPH can s dung dé thuc
hién 1 chu trinh calvin (dé c6 dinh 1 phan t&r CO2)?



Chu trinh Hatch-Slack (C,)

= Duwoc hai nha nghién ciru nguoi Australia la M. D. Hatch va
C. R. Slack phat hi€n nam 1966

= Cac loai thuc vat st dung co ché cb dinh cacbon C4 dwoc
goi chung la thwec vat C4 (ng6, mia, ké chau phi...).
= Khéc vai thue vat C3, qua trinh c6 dinh cac bon & thuc vat
C4.
= GOn 2 chu trinh va duoc thue hién & luc lap cla 2 loai té bao
khac nhau la té€ bao mé dong héa va té bao boc mach.

. C‘hét tiép nhan CO2 la PEP c6 3 céc bon;,chét dwoc tao thanh
dau tién sau khi tiép nhan CO2 la hop chat c6 4 cac bon.
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Cau truc la cia thue vat C4

vascular bundle
(vein) mesophyll

air space cells bundle sheath
beneath stomsa cell

PORTION OF A CROSS SECTION
OF A LEAF WITH C, PHOTOSYNTHESIS



Epidermal cells
inon photosynthetic)

Chloroplasts of

EHE—CU—EEIEI_ + P
Mesophyll cells

EHE=E -CO0™ |:uhu:-5|:-h-:-enl | I
bp pyruvate COo™
i carbouylaze
phosphoenol pyruvate oxaloacetate Fland Pl
NADPH 02 formed
2P, + AMP Hatch
i Slack NADE T+ L ATP, MADFH
ATP cycle
pyruvate malate

4+ +
NADPH HNADP +H OH Chloroplasts of

- |
CHE—CG-EDD w EHE—EH—EGD_ Bundel sheath cells
|

pyruvate ~co, CO0™ malate

Fl anly
cyclic electron flow
ribulose 1,5 hisphosphate —= 2 3-phosphoghlycerate | ATF

Calvin cycle
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Chu trinh Hatch-Slack (C,)

4 Ll

a-K
CO; AspAT

A MADIPHH HADP*
_ PEPC
HCO5

AspAT

= fsp

Glu a=-KG

AP + PR,
Lo =~ €02 PPDK
ATP + P
Qs Pyr
COz Pyr -l%-llg Alg — "T-T
COs o Glu o-KG I a-KG Glu h'=#_.-="



http://en.wikipedia.org/wiki/File:C4_photosynthesis_PEPCK_type.svg
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= Chat tiép nhan CO2 trong chu trinh C47?
» Chat dau tién dwoc tao ra sau khi tiép nhan CO2?

s SO lwong ATP va NADPH can s dung dé thuc
hién 1 chu trinh C4 (dé c6 dinh 1 phan t&r CO2)?



Chu Trinh CAM (Crassulacean acid metabolism)

= CO dinh céc bon theo chu trinh CAM Ia mot kiéu cd dinh cac
bon & mét so loai thue vat thich nghi véi diéu kién song khé
han (xwong rong, thuéc bong, dwa).

= CAM duwoc dat tén theo ho thwe vat ma co ché nay lan dau
tién dwoc phat hién ra, 1a ho thién canh (Crassulaceae).

= Co ché pha tdi cua thwe vat CAM gan giong thuc vat C4,
ngoai trw:

= O thuc vat CAM chi xay ra trén 1 loai t& bao (Thwc vat C4 2 loai)

= O thuc vat CAM, giai doan 1 xay ra vao ban dém, giai doan 2 xay
ra vao ban ngay.
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Crassulacean Acid Metabolism

CAM Photosynthes
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co, 1O Stomata

closed
B)fs

co

2

HzO

)
HCO;-

OAA
Py
(NADH
NAD*
Y
Malate

PEP

8

<—Trlose

ﬁ

__ Chloroplast

l A\

\
"\ Malic acid
\[ Vcncuokj/ \

During night

CO:  Stomata
closed

Malate st

‘
( NS ol el VoCUOID

-/

During day



Sugarcane Pineapple

C, CAM

Mesophyll . ) CO, incorporated
cell Organic acid into four-carbon
’ organic acids

(carbon fixation)
Bundle- Co,
sheath 2
cell @ Organic acids

release CO, to

Calvin cycle

Sugar

(a) Spatial separation of steps (b) Temporal separation of steps
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Calvin cycle

3-Phosphoglycerate

mino acids

Chloroplast )
Fatty acids
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