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linkage

Nelson, D. L. and Cox, M. M. (2000) Lehninger

Principles of Biochemistry. 3" ed., Worth
Publishers. Fig. 10-7
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*?(T"E/‘JCF%EE’EE . UV absorption of nucleotides

Absorbance of
0.1 mM solution in a 1-cm cuvette

240 260 280
Wavelength (nm)



REERVHDEBMEEE © Uv absorption of nucleic acids

Single-

/ stranded

Absorbance

4

Double-
helical

| l Stryer, L. (1995) Biochemistry.
220 260 300 4t Ed.W. H. Freeman and

Wavelength (nm) Company. Fig. 4-16



. *ZT"E'(JCWJEE’EE . Denaturation & Renaturation

Native double Strands Separated Double helix
helix unwinding strands reformed

H

. Denaturation J> | Renaturation

Campbell, M. K. (1999) Biochemistry. 3", Harcourt Brace College Publishers. Fig. 7.14.
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Campbell, M. K. (1999) Biochemistry. 3. Harcourt Brace College Publishers. Fig. 7.13.
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® In alkaline condition: | -0-p=0'
DNA - stable 0
RNA — hydrolyzed

® Stable in mildly
alkaline or acidic
condition

® Depyrimidinated
at harsh acidic
condition

® Unstable during
depuration or
depyrimidination




Alkaline hydrolysis of RNA
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Nucleases F&EXfHE =2

JkE&E DNA 8§ RNA 2z phosphodiester linkages fYfZ3=

» DNases or RNases
» Exonucleases or endonucleases
» Base specificity

» Sequence specificity
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E. coli lac operon
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CH,OH CH,OH

HO O H O. OH
OH H O~ K oH H
H H H
H OH H OH
Lactose

H,0 B-Galactosidase

Galactose + Glucose

HO O. OH H O, OH
OH H OH H
H H HO H

H OH H OH



The expression of the lac operon:

(1) Absence of inducer:

—{ T [P z y | A
|
Repressor binds to
I mRNA operator, preventing
l transcription of lac
operon.
CO

lac repressor



(2) Presence of inducer e

— r |Plo] =z y | A —
| 39 |
N ° 1 1.0 /
I mRNA ‘ lac mMRNA
1 w 1
@ @ B-Galactosidase
repressor y Permease

Inducer-repressor

Inducer-repressor complex
can not bind to operator.

Transacetylase

Transcription and translation
of lac structural genes occur.




Inducers of the lac operon:

CH,OH CH,
el

HO O O_ OH
H H
Nor 11 ANoE 21 Physiological
A . inducer
1,6-Allolactose
CH,OH (fHS
HY A0, §—p—n Synthetic
o u., cH, inducer
H H
H OH

BBIBA : Voet, D., Voet, J. 6. and Pratt,
. . C.W. (1999) Fundamentals of Biochemistry.
Isopropylthiogalactoside (IPTG) John Wiley & Sons, Inc.p.895 ’



CH,OH CH,OH

HO O H O, OH
H 0 H
OH H OH H
H H H
H OH H OH

Lactose

l B-galactosidase

CH,0OH CH,
HO 0 O”/H/ 0. OH
H H
OH H OH H
H H HO H
H OH H OH

1,6-Allolactose

H,0 \1 B-galactosidase

Galactose + Glucose

)

transglycosylation



What happens to the expression of
the lac operon when both glucose and
lactose are present?

............................................... < atabOIITe repreSSlon

Glucose Lactose Transcription
+ + of f
+ - of f
- + on
- - of f
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