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> Hydrogen
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Carboxyl terominus
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{c) Parallel 8 sheet

Top view

(b)) Antiparallel 8 sheet

Top view
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(a) = Lys - Ala - His - Gly - Lys — Lys - Val - Leu - Gly - Ala -

Primary structure (amino acid sequence in a polypeptide chain)

|

Tertiary structure: Quaternary structure: e

one complete protein chain the four separate chains
Secondary (B chain of hemoglobin) of hemoglobin assembled
?'t"e‘;g;"e into an oligomeric protein

Figure 6-1 Fundamentals of Biochemistry, 2/e
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a)

b)

<)

Amino acid sequence
(7T nmMm)

VWRBRRR VR

N terminal propeptide

C terminal propeptide

Triple a chains of l o —.l — ' _ , 1
amino acids sequence; —— e -

Tropocollagen - 5,:‘::\ . p—
(300 nm) —

Collagen triple helix
(7T prmy)

Collagen fiber
(70 porr)




Armine acid

sequence ~QGly-X=-Y-Gly-X-Y-Gly—-X~-Y —

2° structure
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Types of Plasma Proteins
**Prealbumin
s Albumin

o-Globulins
“*0,-Globulins

*Alpha-1-acid glycoprotein, Alpha-1 antitrypsin
“*0,-Globulins

*ApoCeruloplasmin, Haptoglobin
“*pB-Globulins

*Transferrin, Hemopexin, C-Reactive protein (CRP), Apoferritin

“*vy-Globulins
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A * At pH 8.6 all proteins are negatively
. charged, but some more strongly @
than others.
.'_ Y Albumin
4 * serum proteins move toward the 2
positive electrode. Apply I abpha-
. sample » i fatiee globuling
O 3 . —
. * The separated proteins appear as :
N ; - %%
distinct bands. globuling
2 = iy garma-
. . S globuling
* They migrate in the order :
— Albumin @
1
— alpha
, Separating serum proteins
— beta globulins by electrophoresis
— gamma globulins.

Abal o2 B Y



antigen within antigen antigen-binding site

antigen-binding site

hinge
region

light (L) chain 5 —

heavy (H) chain Cn2 Crell - disulfide bonds

carbohydrate _
effector region

&) EFnocvelonsadia Britannica Inc.
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Polypeptide
chain

TN AT N
H H
v Ne \c/ ¢
e R
) “§CH2

Heme
Hemoglobin (Fe-protoporphyrin 1X)
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NORMAL MAJOR TYPES OF HEMOGLOBINS

HbALl Alpha 2 betaZ2 90%
HbAZ2 Alpha?2 delta2 <5%
HbF Alpha?2 gamaZz2 < 2%

HbA1C AlphaZ2 betaZX glucose <5%



Hemoglobin A1

Hemoglobin AZ

Hemoglobin F

Hemoglobin 5

Flasins

L L-10G.4 g dl, 20% of total

hemaglahin

| 595-3 5% of tntal
hemoplehin

SO-UHOG 1n neonates, U9565-
1 %5 of cotal hemoglobin im
adult=s

Presance 1= abnormal

g L

Low levelsindicate
ancemila aor hlood lnss

High levels mav indicate
thialassemiia,

| Mormally high in

neanates, longz terim
elevabacns may indicate
a Thalassermia.

Indicative of sickle cell

Cl s s

High levels mav indicate
i hemalytic anemia,
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Oxygen-Hemoglobin Dissociation Curve

Shift to left: 1CO,,TO,, Shift to right: TCO,, 1O.,
ltemp, alkalosis Ttemp, acidosis
100 - Left-Shift

Increased affinity for O,

&
£
90 -8
i o) 1 pCO;
~ 80 - = | [H*]
3 = | 2,3-DPG
2 u—
s S HbF Right-Shift
‘?‘5 ie] — —p  Decreased affinity for O,
» 50 © 1 pCO,
| = = +
= = T [H*T (IpH)
LD -
S 40 3 1 2,3-DPG
é’ 30 c t Temp
)
£ 20 - — Shift to left >
O

Normal
——  Shift to right

T | I ' T | 1 T T 1 Lineage ©

0O 10 20 30 40 50 60 70 80 90 100
Oxygen pressure (mm Hg)
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