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Review Questions

1. What is the function of staining in light microscopy? Why are cationic
dyes used for general staining purposes (Sections 2.1 and 2.2)?

2. What is the advantage of a differential interference contrast micro-
scope over a bright-field microscope? A phase-contrast microscope
over a bright-field microscope (Sections 2.2 and 2.3)?

3. What is the major advantage of electron microscopes over light
microscopes? What type of electron microscope would be used to
view the three-dimensional features of a cell (Section 2.4)?

4. Which domains of life have a prokaryotic cell structure? Is

prokaryotic cell structure a predictor of phylogenetic status
(Section 2.5)?

5. How long is a cell of the bacterium Escherichia coli? How much
larger are you than this single cell (Section 2.5)?

6. How do viruses resemble cells? How do they differ from cells
(Section 2.5)?

7. What is meant by the word genome? How does the chromosome of
prokaryotes differ from that of eukaryotes (Section 2.6)?

8. How many genes does an organism such as Escherichia coli have?
How does this compare with the number of genes in one of your
cells (Section 2.6)?
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10.

11.

12.

13.

14.

15.

16.

What is meant by the word endosymbiosis (Section 2.7)?

How would you explain the fact that many proteins of Archaea
resemble their counterparts in eukaryotes more closely than those
of Bacteria (Section 2.7)?

From the standpoint of energy metabolism, how do chemoorgano-
trophs differ from chemolithotrophs? What carbon sources do
members of each group use? Are they heterotrophs or autotrophs
(Section 2.8)?

What domain contains the phylum Proteobacteria? What is
notable about the Proteobacteria (Section 2.9)?

What is unusual about the organism Pyrolobus (Sections 2.8
and 2.10)?

What similarities and differences exist between the following
three organisms: Pyrolobus, Halobacterium, and Thermoplasma
(Section 2.10)?

How have rRNA sequencing studies improved our understanding
of microbial diversity (Section 2.11)?

What are the major similarities and differences between protists,
fungi, and the slime molds (Section 2.12)?
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Application Questions

1.

Calculate the size of the smallest resolvable object if 600-nm light
is used to observe a specimen with a 100X oil-immersion lens
having a numerical aperture of 1.32. How could resolution be
improved using this same lens?

Explain why a bacterium containing a plasmid can typically be
“cured” of the plasmid (that is, the plasmid can be permanently
removed) with no ill effects, whereas removal of the chromosome
would be lethal.

It has been said that knowledge of the evolution of macroorga-
nisms greatly preceded that of microorganisms. Why do you think

that reconstruction of the evolutionary lineage of horses, for exam-
ple, might have been an easier task than doing the same for any

group of prokaryotes?
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Examine the phylogenetic tree shown in Figure 2.16. Using the
sequence data shown, describe why the tree would be incorrect if
its branches remained the same but the positions of organisms 2
and 3 on the tree were switched.

Explain why even though microbiologists have cultured a great diver-

sity of microorganisms, they know that an even greater diversity
exists, despite having never seen or grown them in the laboratory.

What data from this chapter could you use to convince your friend
that extremophiles are not just organisms that were “hanging on”
in their respective habitats?

Defend this statement: If cyanobacteria had never evolved, life on
Earth would have remained strictly microbial.
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Chucng 3: Sinh 1y vi1 sinh vat

1. Dinh duéng va bién dudng

2. Tang truong

3. Kiém sodt tiing truéng

4. Cac phuong thic bién dudng vat chat va
nang lugng
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Dinh duéng va bién dudng
¢ vi sinh vat
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Dinh duéng va bién duéng

- Chat dinh dudng: vat chit cung cip ngudn ning
lugng, vat chat cAu thanh té& bao
- Bién dudng: chuyén héa chit dinh dudng dé cung
cap nang lugng, vat chat cho t& bao
- C4c chat dinh dudng can thiét ¢ VSV
+ C: CO,, hgp chit carbon hitu co
+ N: N, NH;, dam httu co
+ P: PO/, 1an hitu co
+S: S0,
+ Nhom da lugng: C, H, O, N, P, S, K, Mg, Na,
Ca va Fe

+ Nhom vi lugng: Cr, Co, Cu, Mn, Mo, Ni, Se,
W,V va Zn
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Thanh phan % cac nguyén to can thiét
cua sinh khoi kho té bao
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Thanh phan cac dai phan ti
cua té bao

Macromolecule Percent of dry weight
Protein 55
Lipid 9.1
Polysaccharide 5.0
Lipopolysaccharide 3.4
DNA 3.1

RNA 20.5
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V4

Moi truong nuoi cay VSV

- Nguon goéc thanh phan méi trudng: méi
truong dinh dudng tu nhién, tong hgp

- Tinh chat thanh phin méi truong: moi
truong don gian, phic tap

- Thanh phan moi trudng: moi trudng xac
dinh, khong xac dinh

- Tinh chat vat 1y: méi trudong 16ng, ran, ban
ran
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Thao tac vo trung

Confluent growth at
beginning of streak

g L 7

Isolated colonies . > >
at end of streak e

2

@)
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(®) ©

James A. Shapiro, University of Chicago
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Phwong phap cay chuyén vé tring

(b) (c)
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Co sG cua su tao niang lugng trong t& bao VSV

- Phan d@ng 6xi hoa khu

- Sy 0xi héa mét hgp chat:
sy 14y dién to (va proton)
khoi mot hgp chat

- Su khitt mét chat: sy’ thém
dién tod (va proton) vao
mot chat

- Chéat cho dién td (chiat E£ieciron

H,=>2e +2H"

Electron-donating half reaction

%02 = = 26_—>02_

Electron-accepting half reaction

oH" + O > H,0
Formation of water

Electron

bi 6xi héa), chat nhan donor—H, + 10, > H,0 acceptor

dién t& (chat bi khi)

uongThanCong.com

ailieudientucntt

Net reactio_n
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Thé oxy héa khir va thap dién tir
- Thé oxy hoa khi E, (Oxidation-reduction =
redox): Khuynh huéng nhin dién tu
+ Thé& khu thap: c6 khuynh huéng cho dién tu
+ Thé khit cao: ¢6 khuynh huéng nhan dién to

- Thap dién tii: su sip x&p cac hgp chat duge si
dung béi t& bao theo thé khit tir thap dén cao

- Phan @ng oxi héa khu: giita hai chat cé thé khi
khiac nhau, dién t@ dugc truyén ti chat cé thé&
khu thap sang chat c¢6 thé khu cao hon

- AG cua phan @ng 6xi héa khu phu thudéc mic do
khdac biét giita thé khu cda hai ban phan d@ng
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Examples of reactions
with H, as e~ donor

(1) H, + fumarate?” — succinate®”

AGY = -86 kJ

(2) Hy+NO,” — NO,” +H,0
AGY = -163 kJ

1
AGY = -237 kJ

CuuDuongThanCong.com

(3)

(@)

> 2H*/H, (-0.42) 2 &~

Couple
CO,/glucose (-0.43) 24 e~ P

|

CO,/methanol (-0.38) 6 e~
NAD*/NADH (-0.32) 2 e
CO,/acetate (-0.28) 8 e~
S%H,S (-0.28) 2 &~
S0,27/H,S (-0.22) 8 &
Pyruvate/lactate (-0.19) 2 e~
8.0 /502 400P4) 2

\

AN

> Fumarate/succinate (+0.03) 2 e~

Cytochrome b, /eq (+0.035) 1 e~
Fe3*/Fe?* (+0.2) 1 e, (pH 7)
Ubiquinoneg, eq (+0.11) 2 €~

Cytochrome Cy/req (+0.25) 1 €~

N\

Cytochrome a,,/oq (+0.39) 1 €~

——> NO;/NO,™ (+0.42) 2 &~

NO5; /%N, (+0.74) 5 €
Fe3*/Fe®* (+0.76) 1 e, (pH 2)
%% 05/H,0 (+0.82) 2 &
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E, (V)
— -0.50

— —0.40
— -0.30
— —0.20
— —0.10
— 0.0

— +0.10
— +0.20
— +0.30
— +0.40
— +0.50
— +0.60
— +0.70

— +0.80

 +0.90
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Hop chat chita ning lugng cao
va su luu tri ning lugng

- Nang lugng cua phan wng 6xi héa khu duge luu triv
¢ dang hgp chat héa hoc chita ning lugng cao: ATP
(adenosine triphosphate)

- NAD, NADP, FMN, FAD la chit mang dién t&
trung gian trong phan wng 6xi héa khu nhan dién tu
tUr co chat phan wng 6xi héa khat (tré thanh NADH,
NADPH, FADH,). Pién ti nay dugc si dung dé tao
ATP hay dugc truyén dén co chat cé thé khi cao
cua phan wng 6xi héa khit khac
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Tao ATP bing phosphoryl héa co chit (a) va
phosphoryl 6xi hoa (b)

++++++
)(,\,’\’ ++$

Energized
membrane

X
* X
R T

A +
B
V Pi ADP + P
p ATP

C~P Less energized "

r ADP membrane 5

(a) Substrate-level phosphorylation (b) Oxidative phosphorylation

B
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Phuong thie bién dudng ning lugng:
ho hap va 1én men

- Ho hap (respiration): dién t& tww chat cho qua
chubi truyén dién ti dugc truyén dén chat nhan
dién ti cudi cung ¢ ngoai modi trudng nhu O,,
NO;*.. ATP dugc tao thanh theo c¢o ché
phosphoryl héa 6xi hoa

- Lén men (fermentation): dién t& tiy mot chat hitu

co bi 6xi héa dugc chuyén dén san pham lén men
la chat hitu co dé can bang phan Wng 6xi héa khi.
ATP dugce tao ra theo co ché phosphoryl héa co
chat
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Co so sinh hoa cua su 1én men

- Co ban la duong phian (con duong Embden —
Meyerhoff)

- Ba budc:
+ Buéc chuan bi (preparatory reactions)
+ Budc 0xi hoa (oxidation)
+ Buéc khur (reduction)
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Buéc chuan bi va buéc 6xi héa trong 1én men

Stage I: Preparatory
reactions

Production of
glyceraldehyde-3-P

AT P ADP AT P  ADP
T Sl
Hexokinase Isomerase Phosphofructokinase
Glucose <—— Glucose-6- P <—> Fructose-6- P -~ P Fructose-1,6- P
TAldolase
+ Budc 6xi hoa: l
oA % 4N Stage lI: Oxidation lyceraldehyde-3- P
dlen tll’ tll' Making ATP; Sliczraldehyde-&P
_ Ki t ehydrogenase
ggcerildelgydi 3P makingpyrwvate  ,pug S rons— 2 NAD
gc chuyén cho Y Y
N AD, Xﬁy ra su 2 P 1,3-Bisphosphoglycerate™ P 2 NADH
‘. A 2 ADP
phOSphoryl hoa Phosphoglycerokinase
mu’c co chat, hinh Y 2 AT P

thanh pyruvate 2 3-Phosphoglycerate™ P
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Buéc khu trong 1én men

- pyruvate hay mét dan xudt bién duGng tif pyruvate s€ trd thanh chat
nhan dién tud t NADH dé tdi tao lai NAD

2 2-Phosphoglycerate™ P

1Enolase

2 Phosphoenolpyruvate™ P

A 2 ADP
Pyruvate kinase (
2AT P

Stage Ill: Reduction

: 2, Pyruvate-
Making ) NADH y Pyruvate:Formate lyase
fermentation { et . t
yruvate = =
products NAD* AchyerogeTEEs Wdbcatoxyiase Acetate™+ formate
_ Formate
Lactate Acetaldehyde + CO, hydrogenlyase
NADH H2 + CO2
Alcohol
dehydrogenase
NAD*

Ethanol
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Energetics Balance Sheet for Aerobic Respiration

(1) Glycolysis: Glucose + 2 NAD* = 2 Pyruvate™ + 2 ATP + 2 NADH

} {

to CAC to Complex |

(a) Substrate-level phosphorylation
2 ADP + P, = 2 ATP

(b) Oxidative phosphorylation 8 ATP
2 NADH — 6 ATP

(2) CAC: Pyruvate™ + 4 NAD" + GDP + FAD—> 3 CO, + 4 NADH + FADH, + GTP

f {

to Complex| to Complex Il

(a) Substrate-level phosphorylation
1 GDP + P,— 1 GTP (=1 ATP)
(b) Oxidative phosphorylation 15 ATP (x 2)
4 NADH — 12 ATP
1 FADH,— 2 ATP

(3) Sum: Glycolysis plus CAC — 38 ATP per glUCOSB
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Ho6 hap hi€u khi va chudi truyén dién tif

- NADH, FADH, truyén dién tif vao chudi truyén
dién tu (electron transport) trén mang

- Chudi truyén dién tii (electron chain): tap hgp cac
chat mang dién t& trung gian (flavoprotein,
cytochrome, quinone...) dugc sap x&p trong mang t&
bao chat sao cho dién tif va proton dugc truyén tir
chat mang nay sang chiat mang kia
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Ho6 hap hitu co
hiéu khi
- Glucose dugc bién

dudng bing dudong
phan tao pyruvate

- Pyruvate dugc bi€n
dudng ti€p trong chu
trinh tricarboxylic acid
(TCA) thanh CO,, dién
ti dugc chuyén dén
NAD thanh NADH,
FADH,

- NADH, FADH, di vao
chudi truyén dlen tu

- C hiru co bi 0xi hoa
hoan toan thanh CO,,
tao nhiéu ATP hon 1én
men (38 ATP/glucose)

NAD™* + CoA~>\ Pyruvate™ (three carbons)

N €O

\

NADH - Key
Acetyl-CoA C,
cetyl-Co
Cy
CoA C5
Ce
Oxalacetate®” Citrate
NADH
. 3_
NAD* Aconitate
Malate?~ \
( Isocitrate®~
NAD(P)*
Fumarate?~
FADH CO,
FAD
Succinate®” a—Ketoglutarate®
NAD(P)H
Succinyl-CoA CoA + NAD*
CoA
i CO, NADH

(@) 5] 2

om/tailieudientucntt
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—-0.40—  Substrates
\
—0.30 — NlAD‘“/NADH
—0.20 Flevoprotein
Iron-sulfur
E —0.10— pr*oteins
— Quinone
© -
'-E 0.9 C§tochrome bc,
3 +0.10—
O
Q +0.20(— 4
g Cytochrome c
:.c:) +0.30—
Cytochrome aa

% +0.40/— o 2
Q
= +0.50—

+0.60—

+0.70—}

+0.80— X
https://fb.com/tai
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Cic chir viét tit

FMN, flavin mononucleotide
FAD, flavin adenine dinucleotide
Q, quinone

Fe/S, iron—sulfur—protein

cyt a,b,c, cytochromes (bL

and bH,

low- and high-potential b-type
cytochromes)

ccccccccccccccccc
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Tao lwe proton
trong ho hap hieu
Khi

- Complex I: quinone
oxidoreductase;
Flavoprotein; nonheme iron
protein (Fe/S)

- Complex IlI: succinate
reductase complex, cung
cap e- va H+ tir FADH dén
quinone

CuuDuongThanCong.com

ENVIRONMENT

. \ Succinate
N 022V

Fumarate

CYTOPLASM
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DOng luc proton va sy luu tri ning lugng tu

chudi truyén dién ti

- Qua chubdi truyén dién
td, proton dugc diy ra
bén ngoai mang té& bao

va dién tu dugc quay vaa

trd lai t& bao chat

- Mot gradient proton
dugc hinh thanh qua
mang: trang thai tich
nang lugng cua mang
dugc goila dong luc
proton

- Su cho qua cé kiém soat
cac proton qua mang sé
tao cong dung dé van
chuyén ion, quay tiém
mao, tong hop ATP

- ATP dugc tong hgp nho
ATPase (ATP
synthetase)

N e SV

ADP + P, @

Fi

CYTOPLASM

ENVIRONMENT
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Cac phuong thirc tao nidng lugng khac

- Ho6 hap hiéu khi:

- Ho hap ky khi: sy ho hap dung nitrate,
sulfate, carbonate... lam chat nhin dién t\f
cudi cung

- Nang lugng tr cdc chat cho dién tu vo co:
hoa nang vo co

- Nang lugng tir anh sang: quang nang
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Cac phuong thide bién dudng vat
chat va nang lugng G vi sinh vat
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Su thu nang lugng va bién dudng C

- Nguon néing lugng:

+ Anh sang: quang niing

+ Hop chat héa hoc: héa nang (v6 cd hoidc hitu co)
- Nguén C:

+ CO,: ty dudng (autotroph)

+ Hgp chat hitu co: di dudng (heterotroph)
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/ Energy Sources \

VSV hoa nang Chemicals Light

(Chemotrophs)

VSV hoa nang hiru co

(ChemoorganOtrOpS) Chemotrophy Phototrophy
Organic '/ \ Inorganic

VSV héa nﬁng vO CO chemicals chemicals

(ChemOI Ithotrophs) (glucose, acetate, etc.) (H,, H,S, Fe’", NH,", etc.)

Chemoorganotrophs = Chemolithotrophs Phototrophs
Quang nang (glucose + O,—=CO, + H;0)  (Hp+ Op == H,0) (light)
(phototrops) 1 1 1
ATP ATP ATP

Figure 2.18 Metabolic options for conserving energy. The organic
and inorganic chemicals listed here are just a few of the chemicals used
by one organism or another. Chemotrophic organisms oxidize organic or
inorganic chemicals, which yields ATP. Phototrophic organisms use solar
energy to form ATP
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Quang nang ty duong khong sinh oxi

- Quang hgp khong sinh 6xi, anoxygenic photosynthesis

- Nang lugng: anh sang

- Chat cho dién tif dé tao lvc khit CO,: khong 1a H,0 (H,S,
Fe*, H,...)

Anoxygenic
Reducing power Carbon Energy
st “~~~~~ COQ ———Y ADP
l ~~~~~~A ,,, -
= =t s YAYA
Yo hv
l Y ~~~~~~~~ y
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Quang nang ty duong sinh 0xi

- Quang h¢gp sinh 0xi, oxygenic photosynthesis
- Nang lugng: anh sang

- Cha't cho dién ti¥ dé tao luwc khit CO,: H,0

Reducing power

Oxygenic
Carbon
CO,
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Quang nang ty dudng va

quang nang di duong
- Quang nang ty duong _ S
(photoautotroph): quang hop, - Quang nang di duGng
(photoheterotroph)

quang tong hop (photosynthesis)
- Nang lugng: anh sang
- Nguon C: CO,

- Nang lugng: anh sang
- Nguon C: chat hitu co

Photoautotrophs Photoheterotrophs
C=CO0O, C=0rganic

uuDuongThanCong.com https://fb.com/tailieudientucntt
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Quang tong hgp (photosynthesis)

- Cac phan @ng sang: ning lugng bifc xa cua d4nh
sang dugc chuyén thanh niing lugng héa hoc

- C4c phan ng téi: ¢6 dinh (khit CO,) thanh vat
liéu t& bao.
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Tong hgp ATP trong quang tong hgp

- Co ché& quang phosphoryl héa: chudi truyén dién
tl, tao dugc dong luc proton, tong hgp ATP nho
ATPase gian trong mang

- Niing lugng 4nh sang dung dé thuc hién mot phan
wng khong thuin Igi vé nhiét dong hoc 1a su’ oxi
héa sic to c6 thé khi kha cao (khong c6 khuynh
huéng cho dién tu)
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Quang tong hgp khong sinh 6 xi

- Vi khuan quang niing luc va tia

- Néing lugng anh sang gitp 18y dién ti tir bacteriochlorophyll truyén cho céc
cha't mang dién tif, cudi cing quay tré vé bacteriochlorophyll da bi 6xi héa

- Pién tif dugc truyén trong mot vong kin: dong dién ti vong va phosphoryl héa
vong

- Nhiéu vi khuz’i’\n la quang I}éing tu dudng khong sinh dxi: lyc khiw CO, (NADPH)
dugc tao ra bing sy truyén dién ti nguge can ATP

- Mot so loai quang ning di duéng khong sinh 6xi: chi thyc hién phan @ng sang
d€ thu ning lugng, ngudn C tir hgp chat hitu co

Anoxygenic
Reducing power Carbon Energy
HoS ~. CO
2 2 P o ADP
l ~~~~~~ ,/”
S =K S VAYA
N hv
l i1 e Y
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Cyclic Electron Flow
P870*

A

-0.75F Bph

-0.5}
Qa  NAD(P)*
VAR
(V) -0.25F Qg /
v / & Reverse electron
20 flow (energy-
pool consuming)
o0} Vb
Cyt bC1
+0.25}
Cytc,
A
I
+0.5L | P870 |
& '
External electron
Red or donors (H,S, S,05%,
infrared S°, Fe?*)

light
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+0.25

+0.5

Purple bacterium

P870*\
1 BChl
BPh
'\ Reverse
' electron
flow
Cyt
pg70~” €2

Green sulfur bacterium

P840*
A \

R

FeS

\

Fd

l
Cyt

P840.4“553

2

Light

Heliobacterium
P798*

PN

FeS
Fd
Cyt
P798“Cs53
Light
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Quang tong hgp sinh 6xi

- Tao, vi khuan lam

- Hai loai chlorophyll khac nhau va hai hé quang

- Sau khi chlorophyll hé quang II bi 6xi hoa do niang lugng anh sang, phan
t& nay sé bi khif tré vé trang thdi binh thudng nhd nhan dién tii tir phan
tu nude; dién tw khong quay trd lai phan tu chlorophyll (dong dién tu
khong vong va phosphoryl h6a khong vong)

- Pién tif ctia hé quang II chuyé€n dén chlorophyll hé quang I bi 6xi héa béi
anh sang; sau d6 dién ti nay dugc truyén vao chudi truyén dién ti dén
ferredoxin (Fd)

+ Fd truyén dién tit cho NADP+ tao NADPH

+ Fd truyén dién tif cho cyt bf § hé quang II va dugc truyén tré lai
chlorophyll cua trung tAm phan @ng I (dong dién tw vong va quang
phosphoryl héa vong)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Reducing power

ccccccccccccccc

Oxygenic
Carbon
CO,
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-0.75

-0.25

0.0

+0.25

+0.5

+0.75

+1.0

The Z Scheme:

psii PS!

Noncyclic
electron
flow
(generates proton
motive force)

culRhotosystem Il

Cyclic electron
flow (generates
proton motive
force)

. NAD(P)*

quanta

Photosystem |
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Co dinh CO, biing chu trinh Calvin

- Chu trinh Calvin dé ¢é dinh CO,:
+ Gian CO, vao mot phan tif nhan (ribulose bisphosphate):
x1c tac badi ribulose bisphosphate carboxylase
+ Khit C cua CO, dén trang thai 6xi héa cia vat liéu trong
t& bao (can ATP va NADPH)
+ T4i sinh phan tif nhan: gdom nhiéu phan @ng sap x&p lai
duong dé tdi tao ribulose bisphosphate

- 12 phan tit NADP va 18 phéan t& ATP can cho su tong hgp
mdt phin tu glucose tr 6 phan tu CO,
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Hzc — O — — C = OH
C|)= @) | H
—C—OH i -
- + H—=C—0H I:> — Phosphoglyceilc acid (PGA)
H— Ic_ OH Ribulose (l;: O (POO
| bisphosphate
carboxylase H—C—OH HQO H—C—OH
H,C— O —POgH, (RubisCO) I |
: H2C = O —PO3H2_ H2C e O — P03H2
Carbon Ribulose Unstable intermediate Phosphoglyceric acid (PGA)

dioxide bisphosphate

00Ol oo B BB oo

HO—C—H + "ATP I::> HO—C—H + ADP HO—=GC=H + P, + NADP*
I I I
COo- H,03P—O0—C=0 HC=0
Phosphoglyceric acid 1,3-Bisphosphoglyceric acid Glyceraldehyde 3-phosphate
| I
ARG > TR aop -
H—C—OH H—C—OH Cycle repeats

| Phosphoribulokinase |

starting with (a)
H2C_ O_P03H2 H2C— O_ PO3H2

Ribulose 5-phosphate  c.owmacosen Ribulose bisphosphate.. e«
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NADPH (from light reactions or
reverse electron flow)

ATP (from light reactions)

12 3-Phospho- 12 ATP
glycerate
(36 carbons)

6 Ribulose

1,5-bisphosphate 12 1,3-Bisphospho-

glycerate

12 Glyceraldehyde
6 Ribulose 3-phosphate
5-phosphate (36 carbons

(80 carbons)
Sugar \ Fructose

rearrangements ™ 10 Glyceraldehyde  6-phosphate
3-phosphate (6 carbons)
(80 carbons) l

Biosynthesis

6 CO, + 12 NADPH + 18 ATP ——>
CgH1206(POgH,) + 12 NADP* + 18 ADP + 17 P

CuuDuongThanClag. ps.

Overall stoichiometry: l
com/tailieudientucntt
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Hoa nang vo co (chemolithotrophy)

- Thu ning lugng bing cach dxi héa hgp chit vo co (hydrogen, sulfide,
sulfur, ammonium, nitrite, ferrous ion)

- Pic di€ém:
+ Ty dudng biing chu trinh Calvin
+ Dung sy truyén dién ti ngugc d€ tao ra luc khit (trir vi
khuin 6xi héa H,) khi ty dudng
+ Mot so vira ty duéng, vira di dudng

+ Mot so vira héa ning vo cd, vira héa ning hitu co hén dudng
(mixotroph)

+ Hau hé't hi€u khi, tao ATP biing phosphoryl héa 6xi héa
- Vi khuan hydrogen (hydrogen bacteria)
- Vi khuan lvu huynh (sulfur bacteria)
- Vi khuan 6xi héa sit (iron-oxidizing bacteria)

o [\9 A [ 3 Ve o
- Vi khuan o0xi hoa nitrogen

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Hoa nang hitu co (chemoorganotrophy)

- Thu ning lugng biing cach 6xi héa hgp chat hitu co: 1én men,
ho hap
- Lén men:

+ Chuyén héa dudng Cthanh pyruvate (dudng phan) dé thu
nang lugng

+ Tt pyruvate tao ra cac san pham lén men khac nhau dé
cung cAp NAD can trong duong phan

- Ho hap: thu nang lugng tir chat cho dién tu (chat hitu co),
dién t& dugc truyén qua chudi truyén dién tii dé€n chat nhan
dién t¥ cudi cung.
+Ho6 hap hiéu khi: chiat nhan dién t\f cudi cung 1a oxi phan tf
+ H6 hap ky khi: chat nhan dién tu cudi cung khong phai 1a
oxi phan tu
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Ho6 hap ky khi (anaerobic respiration)

- H6 hap ky khi: héa ning hitu co (da s6, chat cho dién tif 1a
chat hitu cg), hay héa ning vé co (dung H, 1am chit cho
dién ti¥) dung chudi truyén dién ti dé tao dong luc proton,
chat nhan dién t sau cung khong phai 12 oxi

- ATP dugc tao thanh it hon ho hap hi&u khi

- Vi khuan phan nitrate héa (NO;, denitrifying bacteria)
- Vi khuan khif sulfate (SO,>, sulfate reducer)

- Vi khuan sinh methane (CO,, methanogen)

- Vi khuén sinh acetate dong hinh (CO, homoacetogen)
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FiguTE 14.11 Major forms of anaerobic respiration. The redox cou-
ples are arranged in order from most electronegative £y’ (top) to most
electropositive E4" (bottom). See Figure 4.9 to compare how the energy
yields of these anaerobic respirations vary.

Cac kiéu chinh ciia hé hap ky
Khi: Cac cap oxy hoa khir duogc
sap xép theo mot thir tu tir thé
khtr thap (trén cung) dén thé khir
cao (dudi1 cung).

CuuDuongThanCong.com

Anoxic Ho
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-0.3 2H*
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M ~
Succinate
0
~ Fumarate
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Fe?+
+0.2
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Benzoate + HCI
+0.3
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\'s.
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+0.75
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Proton reduction;
Pyrococcus furiosus,
obligate anaerobe

Carbonate respiration;
acetogenic bacteria,
obligate anaerobes

Sulfur respiration;
facultative aerobes and
obligate anaerobes

Carbonate respiration;
methanogenic Archaea;
obligate anaerobes

Sulfate respiration

(sulfate reduction);
obligate anaerobes
(80> +S04*, £y -0.52)

Fumarate respiration;
facultative aerobes

Iron respiration; facultative
aerobes and obligate
anaerobes

Reductive dechlorination;
facultative aerobes and
obligate anaerobes

Nitrate respiration;
facultative aerobes (some
reduce NO5;~ to NH,7)

Denitrification;
facultative aerobes

Manganese reduction;
facultative aerobes

Aerobic respiration;
obligate and
facultative aerobes
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2 H*

2 H

Cytoplasmic

2 H* membrane

3 H++%02

@) (b)
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Nitrate reductase

Periplasm 4 H*

4 H*

25

Periplasm 4 H*

4 H*

—— T

R SRR

H,0

O,

1
2

2H" +

4 H*

NADH+ H*
(a) Aerobic respiration

(b) Nitrate reduction

(-2 H*
2 H* g8+ H.0

(2 H*

+ HQO

NOg: 2 Hr

Q-\« H,0

4 H* Nitrate redu
complex

Periplasm

4 H*

AP AN
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e a a
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RIS PRy
S-SR SENN
N e
RS R
AR R
Sy
2 N 3
e e [ ey
PER R R
NIRRT SRR
AR P VR
MR SRR
AR SRRy
e dgv R
P R
N
A7 s
AT ARy
o R

AR RS
RN SRR

RN QIR

RS SRR

P R

R R

Cytoplasm
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(c) Denitrification
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Hién tugng cong duong (syntrophy)

- Su ting truéng ctia mot loai vi khuan ciia mét qua trinh 1én men phu
thudc vao viéc sit dung san pham cia qua trinh 1én men nay béi mot
loai khac

- Qua tr‘}nh 1én men khong thuin lgi vé nhiét dong hoc, san pham lén
men can dugce tiéu thu ngay béi mot loai khac

- Pién ti (hydrogen) trong phan ng 6xi héa khit dugc truyén giira hai
loai

Ethanol fermentation
SCHECHEOH! + 2 H,0 — BBl 2 CH,COO0™ + 2 H*
Ethanol Acetate AGY= + 19.4 kd/reaction

Methanogenesis

Methane AGY= -130.7 kd/reaction

Syntrophic, coupled reaction

2 CHyCH,OH|+ €0, — [BHll+ 2 CH,CO0 + 2 H*

CuuDuongThanCong.com l‘ AGO,Zhnpm.c;I\/l;Ii eu‘l\ entat kJ/ reaCt I O n
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Bién dudng vat chat hitu co boi
vi sinh vat

- Bi€n dudng carbon:
+ Bi€n dudng polysaccharide
+ Bi€n dudng cic acid hitu co
+ Bién duéng lipid
+ Bi€n duéng hydrocarbon

- Bi€n duéng nitrogen


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Di héa va dong héa

- Di héa (catabolism): cdc qua trinh bién dudng
ning lugng nhiam tao ning lugng cho t& bao

- Dong héa (anabolism): cidc qud trinh bién dudng
vat chat thu ning lugng nhim tao ra ciac don
phan dung dé€ tao cdc hgp chat dai phan td sinh
hoc cho té& bao
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Substrates Products
| \ /

CATABOLISM
Energy generation

|
[
|
[
|
|
|
|
|
: ATP —— Proton motive force
|
[
I
|
|
|
|
|
|

ANABOLISM
Energy consumption
Y
/ . , Macromolecules and other
Monomers Biosynthesis cellular constituents
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Bién dudng nitrogen

- Nitrogen dugc cung cap tif ngudn hitu co (nhu amino acid)
hoac vo co

- Vi sinh vat s dung dam vo cd ¢ dang NH; va NO;, N,

- Khi nhiéu NH,, glutamate dehydrogenase xiic tiac sy gin
NH, vao cic hgp chat hitu co

- Khi nong dé NH3 thap, glutamlne synthetase—glutamate
synthase chuyén NH; va a-ketoglutarate thanh glutamate

- C6 dinh dam N, thanh NH; dugc xiic tac béi mot phiic hgp
enzyme la nitrogenase bi bat hoat béi O,
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Pong héa va sinh tong hgp cac dudng don

- Khung carbon ciing dugc cung cap bdi cdc con dudng di héa,
dac biét la duong phian va chu trinh TCA.

- Pudng dugc cung cap tif moi trudng bén ngoai hoic duge tong
hgp bén trong t& bao, dung dé sinh tong hgp vach t& bao,
polysaccharide, nucleic acid

- Su tong hgp glucose tir nguyén liéu khong phai la
carbohydrate dugc goi la gluconeogenesis: phosphoenol
pyruvate tif chu trinh TCA va hai chat trung gian 13 glucose 6-
phosphate va UDP-glucose
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Pong héa va sinh tong hgp cdc amino acid

- Hai mudi amino acid Glutamate
£ A . 5 Proline
L th,e dugc CI\“a t.l:anh > o-Ketoglutarate C——> Glutamine
S nhom dua vao tién Arginine
chat cua ching. Moi T
hé P duit Citric acid cycle Aspartate
n. (l)1ntl"f 0 C(;ln ll'()(;lr,l\;gt Asparagine
sinh tong chung dé tao Lysine
< A % > Oxalacetatel o
thanh tién chat tuwong > Methionine
@ Threonine
ng Isoleucine
- Nitrogen dugc dua vao .
N Ne 2 5 . Alanine
hau hét cac amino acid b t \aling
bdi cdc phan Wng - ryrvatet > Leucine
chuyén amin dung Glycolysis ST
nhém amine cua Givi
> 3-Phosphog| Ceratelzl' > yolic
glutamate; glutamate Y ISy Cysteine
dugc tai tao bang NH, Phospho- :
. enolpyruvate Aromatic
va glutamate R _ | > Phenylalanine
dehydrogenase e > Chorismate Tyrosine
Erythrose-4-P Tryptophan

Ribose 5-P —— Histidinol I > Histidine

CuuDuongThanCong.com https://fb.com/tailieudientu
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NADH NII—I2
(@ o-Ketoglutarate + NH; \ > Glutamate

Glutamate
dehydrogenase
NH; Al NHy  NH
(b) Glutamate + NH; N\ —> Glutamine
Glutamine
synthetase
NH, NH,

| |
(c) Glutamate + Oxalacetate — o-Ketoglutarate + Aspartate
Transaminase

NHz — NH; NADH NH,
(d) Glutamine + a-Ketoglutarate \ > 2 Glutamate
Glutamate

synthase
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[ J /\‘) Ve [ ]
Sinh tong hgp cac nucleotide
- Purine (A, G) dugc tong hop bing cach thé m tirng nguyén ti vao khung

duong-phosphate

- Pyrimidine (C, T, U) dugc tong hgp truée khi gan dudng vao

Amino group of

aspartate —\

C
Nf 6\5C/;\|\\ Formyl
25400 I° en
N YN 3
Formyl e 'l\l/ (from folic
group acid)
ggg folic Amide nitrogen of glutamine
i
@)
O
Il
BN cH
. . I |
NH, CII) Aspartic acid /G _CH
\ C 0O y N
BN~ CH I O
| I -O0—POCH,
éc\N/C\ -6
Cco, OH OH

CuuDuongThanCong.com

(d)

Ribose-5-P /

(b)

OH OH
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0 Acetyl-ACP Malonyl-ACP 0

| ]
HsC —C—ACP HOOC—CHs—C—ACP

o A , ,
Sinh tong hgp axit béo C y
- Acid béo dugc tong hgp biang Y
cach thém dan cac phan ti acetyl- g
CoA dé tao thanh mach dai véi su ACP <« )
ho trg cua acyl carrier protein 0 O Acetoacetyl-CoA
(ACP) H,C— G- CH,— C— ACP
2 NADPH
H,0 2 NADP*
O

I
HsC—CHz-CH,—C—ACP
|

Palmitate 4*(;
(16 C) CA‘
2
/<2 C 5 Cﬂ
14 C
‘'l B

12 C
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Tiang truong (growth) ¢ vi sinh vat
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Téang truéng ciia quan thé vi sinh vat

- Té& bao phan doi

-So lugng t& bao sé tang theo thoi gian va sinh khéi sé dugc tong hgp véi
van toc ting dan khi quin thé ting tru’o’ng

- T& bao ting trudng véi van tdc khong doi nhung s lugng/mat dé t& bao
(N) ting Ién theo ham mi (ting truéng ham mi):

N =N, 2" (n: sé lan t& bao phan déi)
n=3,3 (logN - logNO)

- Thoi gian glu’a hai 1an phin doi dugc g01 12 thoi gian thé hé g (generation
time) = thoi glan mat do t& bao ting gap doi (doubling time)

- Mot so chi s6 ting truéng trong pha ting truéng ham mi:
Thoi gian thé hé g = t/n (t: thoi gian cua pha ting truéng ham mil)
Toc do tang truéng riéng k =log2 n/t = 0,301n/t (d6 doc dudng cong ting
truéng)
Toc do phan chia v =1/g (h?)

- Bi€n thién cua s lu’o’ng/mat do t& bao theo thoi gian dugc bleu dién bing
do thi tuong quan gitfa ham logarlthm cua so lwgng/mat do t& bao theo thoi
gian nuoi.

- X4c dinh g, k biing thu'c nghié m:

uuDuongThanCong.com https://fb.com/tailieudientucntt
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Time Total number Time Total number
(h) of cells (h) of cells
0 1 4 256
0.5 2 4.5 512
1 4 5 1,024
1.5 8 5.9 2,048
2 16 6 4,096
2.5 32 .
3 64 .
39 128 10 1,048,576
(@)
1000
- 1000
Logarithmic

- Arithmetic )

23 100 28

8 3 82

©2 500 CE

o 2 oS

o € b=

= E

25 {10 28

100
1

CuuDuongT(Q)Dng.cum

0 1 2 3 4 5
Time (h)
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Cells/ml

(@

4 x107

2x107

Slope = 0.05

\
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I

1

1

I

t=6h )
n=1 |
g =,t7 =6 h 1
1

Population :
doubles in 6 h y
1

0 1 2 3 4 5 6

Cells/ml

(b)

1 x 108

8 x 107

6 x 107

4 x 107

3x 107

2 x10’

1 x 107
0

e — o e o e o e o e e

Population
doubles in

Slope = 0.15

I

2h

Time (h)
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Do dac su ting trucng

- P&m tryec ti€p biang kinh hién vi

- P&m s6 té& bao song (dé€m khuan lac)
- Can sinh khoi

- Do do duc

- MPN (Most Probable Number)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Ridges th?’( support |coverslip

Sample added here; care must be
taken not to allow overflow; space
between coverslip and slide is 0.02 mm
(25mm). Whole grid has 25 large
squares, a total area of 1 mm? and

a total volume of 0.02 mm?.

CuuDuongThanCong.com

pal N
A [# o N
2 %] le] |\
V(P @ (o \
e ] =
ol /
N, ® )4
\.\ 17

Microscopic observation; all cells are
counted in large square: 12 cells (in
practice, several squares are counted and
the numbers averaged.)

To calculate number

per milliliter of sample:
12 cells x 25 large squares x 50 x 10°
=1.5x 107

[
Number /mm?

[
Number /mm?3

I
I
I
|
I
|
I
|
I
I

|
Number /cm? (ml)
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Spread-plate Surface

method colonies
: Incubation
e

Sample is pipetted onto surface Sample is spread evenly over
of agar plate (0.1 ml or less) surface of agar using sterile
glass spreader

|

&

Typical spread-plate results

Pour-plate Surface Subsurface
method colonies colonies
=
Incubation / \
|:;J> T~ I:> [ |- >

Sample is pipetted into Sterile medium is added and

or Typical pour-plate results
sterile plate mixed well with inoculum P P B

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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' Sample to
1 ml ) be counted
Dilution —>
1ml 1ml 1ml 1 ml 1ml
MM M M)
9-mi
broth

1/10 1/100 1/10%  1/104 1/10° 1/106
(10™)  (107® (1079 (109 (1079 (1079

Plate 1-ml samples

¥ ¥ 3

‘@Q

| 7 |
159
Too many colonies colonies colonles colonles colonles
to count
159 x 108 1.59 x 10°

Plate Dilution
count factor

CuuDuongThanCong.com

Cells (colony-

forming units) per
milliliter of original
sample
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™ #
s e A >
— g g f - —At :
N - 1: _j{ = >
Incident > Unscattered
light, /o light, /
Filter Sample Photocell Recorder
or containing (measures
prism cells (@) unscattered units
light, /) 1. Spectrophotometer—
optical density (OD)
/
= Log 70
2. Klett photometSr—
a Klett units =
@ ett units ==
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Klett units

(b)
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Phan tich MPN: truong hop 3 x 3 ong
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Pic tinh ting trudng ciia quan thé vi sinh vat
trong nuodi cAy mé - batch culture)

- Chu ky 4 pha:

+ pha tiém tang (lag phase)

+ pha ham mii (exponential phase)

+ pha on dinh (stationary phase)

+ pha chét (death phase)

- Chat dinh dudng anh huéng dong thoi dén téc t ting trudng va hiéu suit
tang trudng (mat do t& bao, sinh khoi) & nong do thap; chi anh huéng dén hiéu
suat ting truéng ¢ nong do du cao

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Growth phases
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Pic tinh ting trudng ciia quan thé vi
sinh vat trong nuéi cay lién tuc

- Hé on héa (chemostat)

- Téc do pha loang: thoi gian can dé bo sung thay méi 100 % moi truong

- Piic di€m: pha ham
mil kéo dai; ¢ trang
thai on dinh nong d6
cua chat dinh duGng
giGi han va so luvgng
t& bao khong thay
doi theo thoi gian

CuuDuongThanCong.com
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Anh hudng ctia chi't dinh duéng 1én sy ting trudng
ctiia quan thé vi sinh vit trong nudi cay lién tuc

- Anh huéng dén tdc do ting trudng (growth rate):

+ Téc do ting trudng thay doi theo toc do pha loang

+ Khi lugng \chﬁ't dinh duéng dugc thu nhin vao t& bao khong dip Wng
dugc nhu cau ting truéng cua t& bao

- Anh huéng dén ning suit ting trudng (growth yield):

+ Néng suat ting truéng thay doi theo nong do chat dinh dudng gidi
han

+ Nong do cha't dinh dudng thap lam giam tong sinh khoi ciia quan
thé

- 1 mole ATP tir di héa tao ra 9 — 10g sinh khdi kho cua t& bao

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Steady-state bacterial concentration (g /)
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Anh huéng ctia cdc y&u t6 moi trudng 1én
sU ting trudng ciia quan thé vi sinh vat

- Nhiét do tiang gitp t& bao cé thé ting truéng nhanh hon nhung cé
gidi han nhiét do:

+ Vi sinh vat 6n hoa

+ Vi sinh vat va han

+ Vi sinh vat va nhiét

+ Vi sinh vat va nhiét cuc doan
- pH
- Ap suét thim thau va nudc hoat tinh
- Oxi phan td

+ Hi¢u khi

+ Ky khi

+ Ky khi tuy y

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Deborah O. Jung and M. T. Madigan
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O, + e— 0O,” Superoxide

O, +e + 2
H202+e— +-
OHe + e +

*— H,O, Hydrogen peroxide
*—>H,O + OHe Hydroxyl radical
*—H,O Water

Overall: O, + 4™ + 4 H"— 2 H,0
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(a) Catalase:
H202 + H202->2 HzO + 02

(b) Peroxndase
H202 + ‘ 'ﬂ + Ht = 2 H 20 + NAD®

(c) Superoxide dismutase:

-+-+ 2 H" > H202 -+ 02

(d) Superoxide dismutase/catalase in combination:
4- + 4H" "> 2H,0O + 30,

(e) Superoxide reductase:
+
027 + 2 H* + cyt Crequcea™ [H202 + Cyt Coyigized
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Kiém soat su ting truéng
cua vi sinh vat
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Cac phuong phap kiém soat ting truéng

- Kiém soat tiing trudng: e ché ting truéng, diét t& bao hoic loai bo vi
sinh vat

- Chat khang khudn: cdc chat diét khuan (bactericidal), chat &c ché&
tang truong (bacteriostatic)

- Su khtt trung (sterilization) 13 qu4 trinh diét hodc loai tat ca sinh vat
song, viriat ra khoi méi truong: nhiét, loc va chi€u xa

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Khtt trung biang nhiét
- Nhiét do cao diét t& bao vi sinh vat: bién tinh protein,
DNA, chi’c ning mang

- Toc dd chét phu thudc vao nhiét do va thoi gian xur 1y
theo mot ham miu

- Thoi gian giam thap phian: khoang thoi gian 1am giam
s6 lugng t& bao trong quan thé theo hé sé 10!

- Khi trung nhiét Am

- Khu trung Pasteur

- Khu trung nhiét kho


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Khtt trung biang chiéu xa

- Vi s6ng, chi€u xa tia tu ngoai, tia X, tia gamma va chum dién t.

- Tia tif ngoai: khong xuyén thau, sit trung bé m:t, khong khi hosic chat 16ng
khong hap thu cac buée séng UV

- C4c tia gamma, tia X: tinh xuyén thiau cao hon, bio quan thyc pham, dung
cuy t&

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Khit trung biang phuong phap loc
- Mang loc phén tu

- Dung cho mdi truong chita cac phan tu ¢6 hoat tinh sinh hoc nhay cam véi
nhiét

~ aud &

1.9

4

o

Y
o
T.D. Br
T.D. Brock
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Nonsterile medium

Funnel

Holding clamp

> Membrane filter

<~ Glass platform Vacuum

Base -
Rubber stopper

Sterile
medium
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Kiém soat ting truéng cia
VSV bing héa chat

- Chat diét vi sinh vat (cidal agent): chat diét vi
khuan (bactericidal), chiat diét nAm
(fungicidal), chat diét virut (viricidal)

- Chat dc ché vi sinh vat (static agent): chat d@c
ché vi khuan (bacteriostatic), chat e ché nAm
(fungistatic), chat @c ché€ virat (viristatic)

- Cha't sat khuan (disinfectant) dung cho vat liéu
khong song

- Cha't khang khuan (antiseptic) ding trén mé
song

- Nong do e ché toi thi€u (minimum inhibitory
concentration, MIC)

CuuDuongThanCong.com
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-

Nutrient agar plate

Inoculate culture

in 5 ml of
agar for overlay

Y

Overlay plate

Antibiotic discs are placed on surface

l Incubate for 24-48 h

Test organism shows sensitivity to some
antibiotics, indicated by inhibition of bacterial
rowth around discs (zones of inhibition) after incubation
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Khang sinh

- Khang sinh (antibiotic): ngudn goc vi sinh vat hoiic tong hgp héa hoc
c6 tac dung e ché ting truéng cua cdc vi sinh vat khac

- Muc tiéu tac dung: vach t& bao, mang, sao ma, phién ma va sinh
tong hgp protein

- Tinh khdang khang sinh caa vi khuan giay bénh: (1) khong cé6 muc
tiéu tac dung; (2) tinh khong thAm cua thudc; (3) enzyme 1am mat
hoat tinh cua khdng sinh

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Cell wall synthesis PTG

Cycloserine Actinomycin
Vancomycin
Bacitracin
Penicillins
Cephalosporins
Monobactams
Carbapenems

Trimethroprim
Sulfonamides

Cytoplasmic
membrane

Cell wall
Cytoplasmic membrane structure

Polymyxins

CuuDuongThanCong.com

Nalidixic acid
Ciprofloxacin
Novobiocin

(quinolones)

Rifampin
Streptovaricins

Erythromycin (macrolides)
Chloramphenicol
Clindamycin

Lincomycin

Tetracyclines

Spectinomycin

Streptomycin

Gentamicin, tobramycin
Kanamycin (aminoglycosides)
Amikacin

| Nitrofurans

(t

Mupirocin
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Céc chat dong dang
nhan t6 ting trudng

(a) Sulfanilamide
O
N
H i j—CH2
y
HoN N N

(C) FO I i C aC i d CuuDuongThanCong.com

(b) p-Aminobenzoic acid

I
<C:j>‘ _COOH

HNCH

cH
e
COOH

Growth factor

.
CHz G—COOH

H

Phenylalanine
(an amino acid)

)

Uracil
(an RNA base)

0

CH

HN | .
O N
H

Thymine
(a DNA base)
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Analog

"
CHQ—?—COOH

H

F

p-Fluorophenylalanine

@)

HN | E
OJ\N
H

5-Fluorouracil
(a uracil analog)

0
AN =
O N

H

5-Bromouracil
(a thymine analog)
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1. Tai sao su oxy hoa cac hop chat hitu co bdi oxy dé tao CO, va
nudc gial phong nang lugng?

A) Céc cau ndi cong hoa tri trong cac hop chat hitu co va oxy cé
nhiéu dong ning hon cac ndi cong hoa tri trong nudc va CO,.

B) Céc electron dugc di chuyén tir cac nguyén tir ¢o ai luc thap doi
v6i electron (nhu 1a C) dén cac nguyén tir co ai luc cao d6i véi
electron (nhu oxy)

C) Su oxy hoa cac hop chat hitu co co thé dugc st dung dé tao ATP.
D) Cac electron c6 nang lugng cao hon khi twong tac vo1 nuéc va
CO, so véi cac hop chat hitu co.

E) Noi cong hoa tri trong oxy 1a khong bén va dé bi bé gy bdi cac
electron tir hop chat hitu co.
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2. Phén ttr c6 chitc ning nhu mot chat khir (chat cho dién
tur) trong mot phan tng oxy hoa khur sé:

A) nhan electron va nhan nang luong (potential energy).
B) mat electron va mat ning luong.

C) nhan electron va mat ning luong

D) mat electron va nhan ning luong.

E) khong thu va cling khong nhan electron, nhung nhan
hodc mat niang luong.
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3. Khi mQt phan tor NAD+ (nicotinamide adenine
dinucleotide) nhan mot nguyén tir hydrogen (khong phai
proton), thi phan tir nay tr¢ nén:

A) bi mat nudc (dehydrogenated).

B) b1 oxy hoa (oxidized).

C) bi khtr (reduced).

D) b1 oxy hoa khir (redoxed).

E) b1 thuy phan (hydrolyzed).
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4. Tai sao ATP 1a mot phan tir quan trong trong bién dudng?

A) Su thily phan cua nd cung cap ning luong tu do cho cac phan
urng thai nhiét.

B) N6 cung cap ning luong két hop (energy coupling) gitta cac phan
urng thai nhi€t va thu nhiét.

C) Nhom phosphate tan cung cta nd chira mot noi cong hoa tri manh
ma khi dugc thuy phan sé giai phong nang luong.

D) Noi phosphate tan cing ciia n6 c6 ning luong cao hon hai noi
con lai.

E) N6 la mot trong bon nguyén liéu co ban cho su tong hop DNA.
Campbell — Biology 9™ — Chaper 11
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5. Piéu ndo sau day lién quan dén cac con duong bién dudng la
ding?

A) Chung két hop cac phan tir thanh cac phan tir gidu ning
lwong hon.

B) Chung cung cép nang luong, co ban ¢ dang ATP, cho su hoat
dong cua té bao.

C) Ching thu nang luong.

D) Chung 1a ngau nghién va khong can su xtic tac bdi cac
enzyme.

E) Chung hinh thanh cac phan tir phirc tap nhu protein tir cac
phtrc hgp don gian hon.

Campbell — Biology 9™ — Chaper 11
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6. Chat ndo sau day la san pham cia cac phan (g sang dugc st
dung trong chu trinh Calvin?

A) CO2 va glucose

B) H20 va O2

C) ADP, Pi va NADP+

D) Electrons va H+

ATP va NADPH

ccccccccccccccccc
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7. ATP tao ra trong qua trinh duong phan (glycolysis) dugc tao
ra boi:

A) su phosphoryl hoa co chat (substrate-level
phosphorylation).

B) su chuyén electron (electron transport).

C) su quang phosphoryl hoa (photophosphorylation).

D) chemiosmaosis.

E) osu oxy hoa NADH thanh NAD+.

Campbell — Biology 9t — Chaper 9
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8. Néu cung cap CO2 duoc tao vdi 180 cho tao luc dang
quang hop, thi khi phan tich sé& cho thay tat ca cac hop chat tao
ra sau do boi1 tao s€ chira 180 ngoai tru:

A) 3-phosphoglycerate.

B) glyceraldehyde 3-phosphate (G3P).

C) glucose.

D) ribulose bisphosphate (RuBP).

E) O2.
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9. O vi khuan tu dudng, cac enzyme thuc hién viéc ¢ dinh
carbon nam & dau?

A) trong mang chloroplast

B) trong chat nén chloroplast

C) trong té bao chat

D) trong thé nhan (nucleoid)

E) trong mang nguyén sinh chat
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