7/6/2009 SCBI116 . . 2

7/6/2009 SCBI116 . . 1
! ! n
# $% (dehydration)
7/6/2009 SCBI116 . . 3 71612009 SCBI116 . .
phosphoanhydride bonds
g 4 o Carbohydrates
'o—lF‘l'—o— ﬁ*—o—%—o—CH 4
8 Carbohydrates
ATP 5 n
eneioy from sy malla Carbohydrates polymer !
from food e el "
#" S$ticarbohydrates & $H% %
r‘)_ % $ ! n n #
oo
© Monosaccharide *+ $% ¥ *(CH,0),
inorganic
phasphets (P Disaccharide/Oligosaccharide

716/2009

scB8g6 . .

Polysaccharide

716/2009 SCBI116 . .




Monosaccharide % $ %"

({CH,0), n=3-8% %!"C #)
% *%tCarbonyl  *% Hydroxyl # )
%!'" C

I carbonyl *+ Aldehyde  -Aldose
.) ! carbonyl *+ketone -Ketose

Carbonyl
group

aldehydes  ketones
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$% -monosaccharides

Structural
Isome
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Linear and ring forms of glucose

#$ 9
«— [Glucose

O‘\a Glucose
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% $ KDisaccharides) %)
% $ % $ +
Covalent bond L # Glycosidic linkage

condensation

Oligosaccharides ' $% -/012-

glucose+glucose -a(1-4 )glycosidic bond
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Examples of disaccharides synthesis

CH20H0 CH,OH i-2  CH.OH
H H H H H Hgllyuosidic 2.0 H
OH H A\ g 1o/SH HO | —> [(H 1 Inkege o
HO CH.OH OH H H HO
L 2 HO [s] CH,0H
H OH OH H
H,0 H OH OH H
Glucose Fructose

Sucrose

(b) Dehydration synthesis of sucrose
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Polysaccharide *+ carbohydrate %
*#% -monosaccharides

% # ) glycosidic linkage

[/ 1" polysaccharidé, #)
1% '™ -monosaccharide
2./ '™ <Glycosidic linkage

) #',)( starch, glycogen, cellulose

Storage polysaccharides

( -chitin
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Cellulose%glucose "
) " #%0)1 -blOdkycosidic
linkage 2 )" !"0(/ <ellulose
%
Starch: 1-4 linkage of
a glucose monomers
Cellulose: 1-4 linkage
of b glucose monomers
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Cellulose in plant cell walls

Glucose monomers ) -b10dlycosidic linkage
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Chitin, a structural polysaccharide

Chitin forms the
exoskeleton of
Arthropods

Chitin is used to make a strong
and flexible surgical thread
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Chitin % " " ) Cellulose #"
*HO# N-acetyl-glucosamine#
% $
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* 1" carbohydrate Sugars :
o)™ * " # "%/

ribose  -deoxyribose " " -
nucleic acid

Polysaccharide :

*H# %0 )™ I "%/ o/ %
o)™ - """ starch # ) %0)™ - '
I'" glycogen

Cellulose -chitin "onto( )

Lipids-Diverse Hydrophobic molecules

Fats: *#" %0)™

Lipids %# polymer
Lipids 9%# (" " " Jipids ' Fj‘;f&"% ‘V‘;fp?y'ymff # #O/‘V;% $
nonpolar covalent bonds # % CT 070 % 0 #)
+ Dehydration
Lipids # 1%)(Fat)
Fats -Glycerol 19%) -(Fatty
Phospholipid acid)-
Steroid
I 2{Wax)
Triglycerol
1%)-1% $ Glyceroll % $
%) -7% $
# “tail” " fatty acid Hhydrocarbon %) %
% #) %4 -15016%k # -
fats %o# {hydrophobic)




%) #" 5 $#% #

Saturated fatty acid6 %)/ %)7 H#
689:;<= 9=<>7 % 6?9@A<B<=9=<>7
6CBD9;<= 9=<>7 | BE;9=F<><=9=<>7

Unsaturated fatty acidé %)/ %# % )7

# 6G@D< 68<HI@C
68<HI@DH<= 9=<>7
190) ) H#  Ysaturated fatty acid
" % )J4 "1 $4*K Y% * "
19%) O(/ Yunsaturated fatty acid "
Yoeddd  1"* HATK * " 2

Saturated fat Unsaturated fat
and fatty acid and fatty acid
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Phospholipids
" ) cell membrane

glycerol 1 % $fatty acid2 % $
phosphate group (phosphate grougho ~ $)

%H#H* % $ # | Ahydrophilic)
# *" O6#/  <{hydrophobic)
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The structure of phospholipid

CH, —N(CH,),
- "
g ‘:7,’,"1,,,,,,, Choline
r .
z D=0 Phosphate
-3 0
£ cH,—cH—tH
T 0z Glycerol .
£ ¢ ¢ e

Hydrophobic tails

g Fatty acids

7/6/200 (a) Structurai formula

(b) Space-filiing modei 28

Phospolipid in agueous environments

%( 4ospholipids "- -
phospholipids %) ) #oxUx
) # *) *) " * L

#-micelle

Micelle
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cell membrane! " "%/ -
Phospholipids ")  -/f)  -hydrophilic
head *) " F*)
# -ydrophobic tail # " "

L ( i ! L¢ inayer

716/2009 SCBI116 . . 30




Steroids
{ipids "y "
* _4'_'

Steroids/ # "L % *#anctional group
# ) "oy # n )

Cholesterol *+ steroid
I'" cell membrane

Cholesterol, a steroid

Cholesterol )" precusor *)
)" * steroid ( L* / M -hormones
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] Amino acid % *%arboxyl *%#amino
Protein #) % N' " % N' ")y#) % -

polypeptide! " amino acid # )
) MO ) *) #/

% 3 " "0% ' # "(conformation)
)J4 MO )
% $J % % -%28222# | %
n n * # n )

hydrogen *%i#R group -T9%# #")
@)

H |11 4

V.
— . C
H

Amino Carboxyl
group group
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Amino acid #" $H% % $4%) 1"
R group

R group #") -*  -amino acid
#") -12- #1 % $4%) "%
/ #")
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Amino acid $#Bonpolar
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$H#Polar
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$#Bectrically charged
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Making a polypeptide chain

% *%Bmino  # N-terminus
% *%arboxyl  #-C-terminus

Amino acid # ) -covalent bond
# peptide bond

- polypeptide* 9) - amino acid % -/2-

- ** - -polypeptide-'# moompn 3 g
*99 , 1 9l ) :

Primary structure
% 3 " "0 '# "(conformation)
)J4 MO ) Secondary structure

: polypeptide C  * (
% # ,"% 0) % % ", * *#dide

chain!" amino acid

H "l #) )!"amino acid

n 2
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Tertiary structure

Quaternary structure *)
* 9) -polypeptide% #-1-
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The primary
structure of a protein

Primary structure (
)!'" amino acid
!

Primary structure 3
* 1% ""0)1$ %
(DNA) ) primary

7/6/2009 SCBI116 . . 43 7/6/2009 SCBI116 . . 44

A single amino acid substitution in a
") -amino acid- protein causes sickle-cell disease
%2-*"#"" %2 #
"/ )L

) #"# -sickle-cell anemia

lu um ln pum
[Val }[ His } Leu { Thr }{ Pro {Glu { Glu } mmm Val 1
1 2 3 4 5 6 7 3 5 6 7
(a) Normal red blood cells and the primary  (b) Sickled red blood cells and the primary
structure of normal hemoglobin structure of sickle-cell hemoglobin
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The secondary structure of a protein

Secondary structure
R ¥ H-bond
*# "*Oftarboxyl *%amino

Secondary structure
0O# -1 %/ # aHelix
b Pleated sheet

) (99 secondary
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) #'"H - %"%$% % " bPleated
sheet -* - %"%$%% %!" "%

Spider silk: a structural protein
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Tertiary structure of a protein
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50

Tertiary structure "# "1" polypeptide
" "% 0 %!, ) ", * *#"R
goup ) "*( Rgroup) " ™)

, ¥ *% 3,"H-bond, ionic bond,
hydrophobic interaction, Van der Waals
interaction

. ) covalent bond
" " # disulfide bridges *# "%sulfhydryl
(-SH)!" %  cysteine #- )

The Quaternary structure of proteins

% #-1- # )

Ppolypeptide

{ertiary structure !" -

polypeptide # % %)

— Polypeptide
chain

) #" M P

Collager  fibrous
protein -
polypeptide 3 0) ) #
SO % %
I"" 0- -<onnective
tissue

Hemoglobin polypeptide 4 The four levels of protein structure
%) % l# n

(b) Hemoglobin

716/2009 53

716/2009 SCBI116 . .

54




(* & *

g "I % 3 " 3 KO %
" #  pH $4*Ro $ -1 -
2))
(" ",* #"L *#" -amino acio-
polypeptide 3 " # -Denaturation
"I %( denaturaion % 3 ) ( #KO
% #Renaturation
* | m
(% ( *$6tganelles )
"o 2' "%/ [# keratin .
" " % e & (& (" && ¥ &tertiary structure
in * g c +3 ()% &) '#(0) 0 5,
Haemoglobin i (substrate) , & Enzyme-substrate compléx
Hormones #"L * $% "1vg" 01 ,% wx +*, 272" * #() ($,4
Actin  1myosin- % ( * ) #$ ! &")3&'$
(= e 4 10 ! ) 4 $(active site)
Enzymes * ) #'+ % # "L o ! 0O+ 1 ! 3 KeyandLock model
Induced fit model
QQ
Nucleic acid
&00) 2"+$ #$ !
T Ao *( +9) & ( <=
e & 6 %
« & 4#$% ! 3"

° *

. coenzyme -,

716/2009

) )& ! (enzyme inhibitor)
_Zn2+, M92+, Cu2+
- NAD*, FADY)

+$ (cofactor
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Nucleic acid -/-

-, )( -
Ribonucleic acid (RNA)
Deoxyribonucleic acid (DNA)
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DNA3-/  %# - ) * imRNA "3/
y *oo)r ox * "% / ) 3# DNA $# 0# %o#
VAV 4 % $!"DNA % %
LE A DNA "
y l DNA (" *$#HL
HRB % () )%%) )"
- RNA ) Twucleotide- DNA % 2 -*
.ﬁ.ﬂ‘f?.i’!,"cﬂfg..,m / Ribosome l "%/ % )‘J4 " %
oy "YIATT %] %2%
S 3 4@ protein " ) fucleotide % 33# # )"
7 Pnlypeptinm/‘LL g A:;?,I,T 61 7/6/2009 SCBI116 . . 62
Nitrogen base #" 1-$8% % """ %
#
- nucleic acid* 9) - polymer
- nucleotides -
Pyrimidines
# +nucleotide -T# #
Nitrogen base
Pentose sugar _
Purines
Phosphate group
fentose
- DNA RNA% #- #) - RNA ( fibose
DNA% A,G,C T - DNA ( -deoxyribose
RNA% A, G,C,U




"R % X5 1 pentose¥
*0hosphate group% #

% Pentose + nitrogen base + phosphate
group #nucleotide

—=
7
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The components of nucleic acids

68

nitrogenous base

phosphat
Nucleotide* % $% /( % # 9\

) I polynucleotide %
*Ofphosphate  pentose "# ) pentose—
nitrogenous base (
% # !" -nucleic acic

& ; % /( %# *#Hdtleotide

73-3#  )J4 " %0)1$ !, (" -
DNA% II) n

RNA polynucleotide 0 "

DNA polynucleotide 2 "#!
)- % " # -double helix

) !'" nitrogen base9 -DNA!:-mRNA
)J4 MO ) -

2-% $ #Phosphodiester
bond )!" base- ) * ) -amino acid
- polypeptide *
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)" "' DNA % "
) ) )« >
1" DNA * , "ol #) nucleotide
g oxr)
e H-bond *#"

A)T G)CO"7

)J4 ' #)I'base
# complementary
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The DNA double helix and its replication
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%( % #")
DNA ")y "
M H#
-0t ‘DNA
% $-*%H -#
DNA replication
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)$)) N 0 % )
nucleotide! " / ) "%/ #"L
o( -/- $#%! " "%/ N, J "(

T " "%/ [ #'l
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