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1. EBHRIO| 1 X2 X

* Primary structure is the order in which the amino

acids are covalently linked. (2 Xt =
OOl M0] BKRZE2e=x2 AZE =A0|CH

 The amino acid sequence (the primary structure)
of a protein determines its three-dimensional
structure, which in turn determines its properties.

« Ala- Gly- Tyr- Phe — Gly — Gly -Trp - His



Hl: OOl =&t =AM SR &

A striking example of the importance of
primary structure is sickle-cell anemia, a
disease caused by a change in one amino

acid in each of two of the four chains of
hemoglobin.

HoA  Val—His—Leu—Thr—Pro— Glu—Glu—Lys —

HoS  Val—His—Leu—Thr—Pro— Val —Glu—Lys —



sickle-cell anemia (& &=

) Normal red blood cells

Normal
red blood
cell {(RBC)

RBCs flow freely
within blood vessel

© Abnormal, sickled, red blood cells
(sickle cells)

Sticky sickle cells
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Hydrogen bonds stabilize The helix can be viewed as a
the helix structure. stacked array of peptide planes

hinged at the a-carbons and

(a) approximately parallel to the helix. Fig. 4-2a, p.84



Fig. 4-2b, p.84
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2. CHBHXIO| 21} 2 K

L}) B-pleated, B—sheet X
- S22 7 A
- B2t AHel= 3.6A
- more open and extended structure
- =A A8 (CH2 polypeptide 2t2)0|
L8 CHESHAIZIC.
- A& 79 silk fibroin




B-sheet = B =+20|L}.
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Supersecondary structure (E2XT7X)

Fig. 4-8, p.88
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Fig. 4-10, p.90
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L) Collagen helix
—a -2 A2 Hl=
- U2, H S2| collagen
- 8007 OO0l &t 2 4
- SRZ0 2o otE 3t
— Lys1t His = At2Hel W XHZ g
- LI0|DF HOt&E 5 nxtZ8 St

Triple helix (Tropocollagen) =*&
— Water—insoluble fibers of great strength
- Z20] 300 nm, XI& 1.5 nm
- MW 300,000
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Collagen &8 21K 90| =E0| A

 Repeating sequence of 3 amino acid
X—-Pro—-Gly, =2 X-Hyp-—-gly
(pro + Hyp = 30% XtX|, Gly 1/3 XXl )

* Hype =228 = gdot =ctd L 2tke)
c

4 8" :| = > j AI 9 I [:l. Collagen molecule =7 NN NG
=B "= i — Packing of molecules
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Fibrous vs. globular proteins (Y} EH & 2 F)

 Fibrous protein (& 7 &)
- collagen and wool fibers(keratin): (collagen Lt& - 28)
- silk: B-sheet ++ &

* Globular protein (&)

- spherical shape
-a2t BRLIF AN UL

=Zd0|LC



Filament Myoglobin, a globular protein
(four right-hand
twisted protofilaments)
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Fig. 4-12, p.92



2 At= & A2l 2 interaction

Steric relationship of amino acid residues that
are far apart in the linear sequence



Weak forces
hydrophobic interactions

Protein Folding
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Metal ion Hydrophobic
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Myoglobin2 £ &

(D X-ray crystallography0il 2Ioff Z2 & = X[ = 2| CH8HA
@ S A + Heme (EZ2 2 XHEY

(3) Oxygen carrier in muscle, 153 amino acids

(@) extremely compact

® a-helix (75%)--- =22 & 0l 2|oH CHE &}

©® 41 2| proline &tJ|--- a-helix &f ol

@ 3XtA 2| LH & --- nonpolar &J[--- Van der Waals & 0f
Oloff o+& 3t



Heme2| 22X

= protophophyrin IX + Fe
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" Binding site "
1 for oxygen /
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Fig. 4-20, p.100
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Fig. 4-21, p.100
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Denaturation (&

« When a protein is denatured, the interactions that
determine secondary, tertiary, and any quaternary
structures are overcome by the presence of the

denaturing agent. Only the primary structure remains
Intact.

« 3XAFXE RAole 2= H3=Z2&0 It 0
CHERAO| WOl AXDF S dHE = 122 E =7Aots
BIEIOIE Z&f= Nes 2= 20| =&l &
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Dec
@ pH

(3 Sodium dodecyl sulfate (SDS)

Aol HAIIH Z2g Aol

(@) Urea and guanidine hydrochloride

. Ao =L O =
. [_Cl'tlﬂHjé!gl —|—_/|\_Dj o"g I:”'OH

(5 Mercaptoethanol: disulfide bond I} 2|
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Fig. 4-23, p.101



HE= 3R L2 M4
(Refolding=Regeneration)

" Sequence specifies conformation”



5. 44Xt #+2
= 0|42 polypeptide chain® & 0|2 &l SHEHA

Dimers, Trimers, Tetramers ———0ligomers
(subunit 74)

SubunitZtlil= 27 E&L= 20 AUCH
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Oxygen/CO,, carrier in blood
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Fig. 4-27, p.105
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Subtle changes in structure in one site on a protein
molecule may cause drastic changes in properties at
a distant site. - allosteric
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BPG(bis-phospho glyceric acid)
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Fig. 4-33, p.109



pHE HbO AtA ZEHO| F &S 0| CH Bohr&D

A =~ — = —1 re) —
« =202 St odl2==2812] A2 H=
O =2l L.
Actively metabolizing CO
tissue (such as muscle) o 2
Hb@, + i+ €0, - = O, + Hb
Alveoli of lungs B H*
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A Summary of the Bohr Effect

Lungs Actively Metabolizing Muscle

Higher pH than actively metabolizing tissue Lower pH due to production of H*
Hemoglobin binds Oy Hemoglobin releases O,
Hemoglobin releases H* Hemoglobin binds H™
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Degree of saturation

O, pressure (pO, in torrs)
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Fig. 4-34, p.109
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3NTPE2 HES S= Gz

Special proteins called chaperones aid in the correct and timely of
folding many proteins. 0i|: hsp70 (heat shock protein, MW 70,000)
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