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Synthetic biologists hope to treat disease in the gut by making Lactobacillus bacteria (pictured) that are
dependent on an artificial amino acid.
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Differentiation
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Cell Differentiation
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Where cells live
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Protein structure
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Carrier-mediated transport vs. simple diffusion

Active Transport
¢ Insideof cell| e

¢ 9 O Extracellular spac

o J M@ﬁ H mlﬂ

Intracelbular space

TIME N




tran sp orted molecule ﬂﬂ'tl'ﬂ

w;* m* e

Eympﬂrt An ﬂpﬂl‘t
co-transport




Group translocation (PTS)




ATP-binding cassette transport




Endospores

Coat

Outer Membrane

Cortex

Germ Cell Wall

Inner Membrane

Exosporium = ore =

A thin, delicate "/ contains normal

covering _ ,ﬁ...L,/ / (IR SURERY o

A\ ribosomes
ndla "
uciecd.
Gom
a

\

) /

N7 ot
developing /““\___X
Cortex =

spore coat Spore coat = Several fairty Peptidoglycan region,
thick layers of the protien may occupy as much
keratin. Impermeable to as half of the spore

Image Collection. Merkel chemicals. volume.



0 antitiotics
reduced P
+ I

aatitlonies XY

NY overproduction . x Y_'z

of target enzyme

metab-:uﬁ::‘“i f_..."
XY f XY w

bypass
plas
antibiot i genes

: antibiotic-
degrading

antibiotic-altering enzyme

.%o

antibiotics



Metabolism

UNDEFINED 000
NUTRIENTS Products 0®®

Byproducts

(for cytoplasmic
membrane, cell wall,
ribosomes, etc)

Anabolism Metabolism Cataﬁolism

(amino acids, nucleotides, etc) /A

Wastes
Nutrients



Culture media




Sterilization by
autoclave

Single colony




Phosphoenolpyruvate

ﬁ CH,
HO—b—
OH COOH
ATP
ATP . ';“
0 0 © <1 . A T“
[ | | N-E~N7

"0—P— 0~ P-—~0—P-—0OCH, 0.

0

| |
0

"0

pyruvate

O OH

— OI

ADP



If the particles represent gas molecules at normal temperatures
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Flagellar motor is powered by the proton motive force
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Gluconeogenesis

Blood Other 2) Pvruvate
glucose Glycoproteins monosaccharides Sucrose (2) HCO, B ( ) y
. pyruvate carboxylase

Glycogen Disaccharides Starch
L k L T j j (2) ADPJ
|

(2) Oxaloacetate

Glucose 6-phosphate PEP carboxykinase
(2) €O, + (2) GDP
(2) PEP
Animals Energy Plants
(2) 3-Phosphoglycerate
phosphoglycerate kinase
Phosphoenol- (2) ADP ,
pyruvate (2) 1,3-Bisphosphoglycerate

~NADH +H’

-

é& Fructose-1,6-bisphosphate
ca;cl:je P, ./1 fructose-1 6-bisphosphatase
T Fructose-Gt-phosphate

Pyruvate Glucogenic Glycerol 3-Phospho-
T am_i:o 4 glycerate Glucose-6-phosphate
acids
I B-phosphat
Lactate Triacyl- co, P glucose-6-phosphatase

glycerols fixation GI ucose



Acetyl-CoA

(aloacetate

NADH
NAD*
Malate
Fumarate
FADH,
FAD*
Succinate

ATP GTP

Pyruvic acid

Coh

Citric acid

lsocitrate

Co,

Ketoglutarate
CO,

Sueccinyl-Cof

NAD™

FADH,

NADH

NAD™
NADH

STF

Pyruvate

CoASH A
GGE RLATH - H'

Acetyl Cof

WADH - H Oxaloacetate

MNA.

Malate

/

Fumarate

Fﬁl:j\

Succinate

CoASH

Oxalosuccinate ™ wanH. H

GDF Succinyl-CoA

=N
CoASH
MADH . H

a-Ketoglutarate co,

NAD-

Citrate

v

Cis-aconitate

\k— HED
Iso-citrate
MAD-



Anaplerotic function
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Figure 17-20
Biochemistry, Sixth Edition
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Mutation
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No mutation

Point mutations
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