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Conditionally

Essentic Non-Essential Non-Essential
Histidine Arginine Alanine
Isoleucine Asparagine Asparatate
Leucine Glutamine Cysteine
Methionine Glycine Glutamate
Phenylalanine Proline
Threonine Serine
Tryptophan Tyrosine
Valine

Lysine
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Occurrence in proteins

Armino acid | Abbrew. Side chain

(=)
Cystaine Cys, C ~CH,SH 1.9
Sspartate asp,. —CH OO H 5.3
Slutamate Slua, E —CH, CH OO 5.3
Fhemylalanine Fhe, & —CHS CToHe 2.9
Slhycine Sy, G -H 7.2
Histidine His, H —CH,—CoH N 2.3
Isoleucine Ile, I —CH{CHg ) CH S CH4 5.3
Lysine Lys, K —[CH D, MNHS 5.9
@ (Ceu, L S CHLCH{CH5 )5
Me-t;'u'-::-r'lir'le Met, M -CH_CH S CH, 2.3
Ssparagimnss A5, M —CH COMHS .3
Froline Fro, P —CH CHCHL- =.2
Slutamine Sl O —CHCH COMNHS 4,2
Arginine Arg, R _{I::{E:ij}?uml—ll_: 5.1
Serine Ser, o —CHLOH 0.8
Threonina Thr, T —CH{OH)CH 5.9
waline Wal, W —CH{CH5 )= 5.5
Tryptophan Trp., W —CHoCgH oM 1.4
Tyrosine Ty, ™ —CH - C o H,,OH 3.2
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|.B-alanine

2. Taurine
3.Aminobutyrate

4. Aminoisobutyrate

NON alpha-AMINO ACID
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d1152N0UV09 CoenzymeA

Conjugate A bile acid 141A

Neurotransmitter hliég]} 1N

decarboxylation U®3 glutamic acid

End product 211

pyrimidine catabolism
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1. Zwitterion
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2. Solubility

A a é'l -y < = = Y= v o
!,CL!?J\‘IElnﬂillmf}ﬂ%@ﬂﬂﬁﬂ@%ﬂiul%@u@ﬂﬁ'Jf'ﬂgl,‘]JcL!ﬁTﬂJ‘]Jﬁgfgfﬂ\‘Iﬂ$a18hlﬂﬂclu@]’3°lfl']a$a1€l
Jd 1 %} 1 1 1
Twans (polar solvents) [ ¥U UULALLDNIUDA (elanol) ue lazateu non polar solvent %Y benzene,

hexane QY ether

3. UV absorption

nsARzN 11 3 @7 JALn tyrosine tryptophan @& phenylalanine ﬁ”liJTiﬂﬂﬂﬂﬁuuﬁﬂﬁﬂ’Jmﬂn

A A J

$29na1 280 nm F1HTHUIT RS TsAu IaidesnnTdsAumneunnwsiiall tyrosine g
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4. Ninhydrin
Ql-amino acid ‘Vﬁ‘ﬂﬁ A3810U ninliydrin & CO, , NH, ttag aldehyde (C_) 1137 reduced
ninhydrin 9290 NH, lda151szneudadeniludiinituaed Amax 570 nm Ugnzerasna 14

TR U0 O -amino acid Tuvina 1 ug 18 1wl Induay T1ls@u1RaA niruliydrin @uny

Blue purple complex
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5. Carboxylic group

1y -COOH wodnsnozil lusavilgnsearldasdsenou armide, eter 1BUABINVHY
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* nsaoziiludag 2 Tutana srausnrhuuendudeWuszilng
(peptide bond) LY dipeptides

o Hiinsaezilulainu 10 &3 San 1N (peptides)

o iinsaoziiludaud 10-100 6 Sen anlng (polypeptides)

¢ ﬁ} 1 (protein)



Amino Acids Dipeptide (+ water) @ @ @ @ @ @




aaautiaveailIng

) Yy 9 I A Y A
‘]Jﬁ%ﬂ’é]‘]Jﬂ’J?J‘]JanJ 2 UN GUN‘HﬁQ?J NH2 ?)Ej!%flﬂ N-terminus 9NUNNY COOH
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1. Insulin

Usenoualonsaozi v 51 69 Wuges Tuud
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2. Bradykinin #ta¥ Kallidin
Sl e q e ldnnmsaaeveswaraunTisau Renteetumsiauued

9 dy =| = 9 A Y] ;> .
ﬂﬂﬁJlfH@!ﬁﬂ‘ULlagnNﬂiﬁlﬂﬂﬂ'ﬂ%ﬂﬂﬂﬂﬁ']aq (hypotensmn)

Arg-Pro-Pro-Oly-Phe-Ser-Pro-Phe-Ang
Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg

R-P-P-G-F-S-P-F-R

BradyKinin Kallidin
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3. Glutathione

WulaslIngd (tripeptides) EFGIERE glutamic acid, cysteine 0¥ glycine

o & 1 o J U | = oo d' % (~1 IS
ﬂ]ﬂjuﬂi’)ﬂ1§ﬂ1§num@ﬁ!91—!“l"lﬁlﬂﬂ1ﬂﬂ3!!ﬁ$ﬂ@ﬂ31ﬂl!ﬁﬂﬂﬁ (stability) VDL N NLNALAD AL

“‘“* 0
X 1

Hof’\r/“‘\/\ f’“\ﬂ NN o

y-GIutamatE Cysteine Glycine
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4. Thyrotropin-releasing hormone (TRH)

' : : 3 : o Y o
@74 N-terminus A9 pyroglutamate Hag C-terminus 111 am1de group %WﬁHWﬁﬂDUﬂN

Y = 19} 1 1 Hypolr%ghmll'{)stro in-releasing hormone
N1l TSH Naoy lAeue3 (pituitary gland)  Anterior pituitaigland® MO oR i eeasing

Thyroid-stimulating hormone

Negative feedback (TSH)

A
HHz Thyraid gland
| d

W_MH  HN o V' B,
\f Increased metabolism

Growth and development

i Increased catecholamine effect



1UJsA4 PROTEIN

* liflng vwie TanliIna ffivhwmiinlaanainnnai 10,000 Ka Fu'ld wseaeni
Q389N IUNINNI 100 32158021 1U5AY (protein)
A AAA 1 S A o d = = J & A o Y A
o Tumandia limaztlunydaisaameimsonatewaasdunaay Tsauiminm
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Y111 (Function) TilsAuaeeng

Catalytic Enzymes
Contraction Actin, myosin

Gene regulation Histones, non histone nuclear protein
Hormonal role Insulin

Protection Fibrin, immunoglobulin, interferon
Regulatory role Calmodulin
Structural role Collagen, elastin, keratins

Transport Albumin (bilirubin, fatty acids etc.)

Hemoglobin (O,)

Lipoprotein (TG, Cholesterol etc.)

Transferrin (iron)
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1. ldsauesnane (Simple protein)

A A A & Y a V& 1= A 1

Ao Tdsaunnyluanalsznoudiensaez i lumiu lullasouilzuegias
2. Nilsauseadou (Complex protein) (conjugated protein)

9) 1
Turanaves llsauazilsynauaie 2 dau
4 2 . .
- @wdsau Useneuniensaesii 1u (simple protein)

v 9y
- a1y TUsAu 150 prosthetic part @il lil¥nsaoziiTu e1avzdluTavgwie lvify vaq



aiunlilylidsiy PROSTHETIC PART

TaldTalsau (lipoprotein) 1 prosthetic group Wudia

a\ a\ . . < °
Hanale 1Ay (nucleoprotein) 3 prosthetic group 1)U nucleotides

aunlalasAu (metalloprotein) 3 prosthetic group 11uTane (metal)

Tnalalasau (glycoprotein) v prosthetic group Fuaslulaasn (glycogen)
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1. N138£018 (solubility)
2. yU919v09 158U (overall shape) FautaTulsausuaiia

- fou (globular proteins) Qg
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f. WHEZHUUYIT (strong bonds) Taun peptide bond L0 disulfide bond

H H
| //O AL |
N—C —C N—C —C
| SoH HZ |
H * H
R (@] H R
i~ L ln | 1 L°
N—C —C—N+—C—C
H” I I N OH
H H

Peptide Bond
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S

+
H N

+
H N
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—
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—C
C
|
?
T
C
|
—C

j?l:l
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H3

<— Disulfide bond

H
2
J?Cl
—Co _
]
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V. WHBLOOUITI (weak bonds) IALLN Lysine

- Hydrogen bone (H-bond) Hydrogen g

Bonding INH
] ‘ﬂbﬂ

A 1 =< ! Y =

IAATENI1 CO-NH 901998018 uiau Talsau

@enursoserNudu ldsaunu lndnuazyii v

9
" 9 .
1nA 1AS995 198U helix 1oz B-pleated sheet U

Glutamic Acid
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]
<y v JIAa a 1

Y A < a .
- fiuszlelasIviin (Hydrophobic bond) (HuilfdunWusinaT21314 non polar side
. . . ~ Y v 1 2 o Y Y g}J =
chain U941 neutral amino acids NU1NANU L MIHWUTEUN (true bond) AYUULLTIYA

witled liwn uaniaauseli ldsauag

- WuBZdanIAaAN (Electrostatis bond) 119321114 side chain NNU529A195 1AL

[*%4

. ~ ' ) . v
TnanulsEamienn i 1¥1 X-amino group VDY lysine (+1) NU non-U-carboxyl group

3 Y
VD4 aspartate, glutamate (-1) 111U
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0';/ Hydrogen
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bridge

Polypeptide
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SN
CH; CHj
CH; CHj
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¥
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Van der Waals
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Primary Structure

WUl 4 aeu laun W
+H N

1. 1n33a519Ugugd (Primary structure) Amino end

Turanavew Indiag Tus@wnannmsaedives

QU

nyaezi Tualtenuszl Ing FelUsauusazyilaziianay

Amino acid
subunits

M5I589AIUINTABZH 1Y (amino acid sequence) MRNWIZA

Y
ez Iaseadndiullazgnaiuny Iae du (gene)

Copyright © 2008 Pearson Education, Inc., publishing as Pearson Benjamin Cummings.
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2. 1ns9a3 N‘Vc}aﬂ{]ﬁ (Secondary structure)

anuannngaluTdsaudl 2 ¥iiadeduny lag Pauling 1tag Corey JALN

a 49! d;l Iy o’zd' 1 9 =| = <y} 1 9 v =\ v o o 9

mavuenuszill Inanednieluduldsauasinuuazed IndnuneauauaINUA1Y
Y, o Y 9 = 3 = ~ ~ = = = a
wuse lglasum du ldsavvadlunasiuudesuvin lagnniesouve unagl NI Aol 1

(Y 1 1 a 1 . (| 9 A .
3.6 muazﬁzﬂzﬁzmmﬂﬁmma 54 A° ﬂﬁﬂ@%lliu 1Y proline 113J"])’3861‘mﬂﬂ (X-helix
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(i5on B 11109910 Pauling 1Az Corey AUNLABIIN Ol-helix)
a . 1 Y] = ! Y = ! Yo ! Yy Yy
1AR H-bonding 5 1119-CO-NH- vedu lilsaumadunuoglnanuaa 2-7 iduag 1a
v < 1 ) ~ 1 Y] A
Tassadnludnvazduuiugnynwy ldun duduldsauegludnuazgasenianieuesdaie
= Y = 1 3 A A = Y
duldsauaiun1anuezien antiparallel B-pleated uaondaeilwdullsaulinamafoiny
(38N parallel B-pleated sheet @2 Insaa319voeldsaun liondadnae 4o n. uag . aisond

random coil
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Secondary Protein Structure

B-pleated
sheet
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v a\ a\ .
3. Ins9a5190RAaQH (tertiary structure)
y A2 A2 d Aa A <
nu1e0e Iassairvveuduudd Inawnse Tusaunuduinmiwdlunn 3 daase19ilu
9
Y] < 1 = 1
idu oo (fibrous protein) A1 lu Tutanatiue1wilu O-helix 08191787 (all O -protein) 1HU
9J

keratin TUtdUnY W30 [3-pleated sheet AU ©) (all B-protein) 134 Fibroin Tutdu lviuvsoling

Ol-helix AN B-pleated sheet (Ol/ B-protein) 1% Triose phosphate isomerase udu
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Haemoglobin (quaternary) Aquaporin (quatemary)
4 subunits with heme groups 4 subunits forming transmembrane pores

(R

Keratin (secondary) Green Fluorescent Protein (fertiary)
Insoluble helical strands Beta barrel protecting inner chromophore
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Y a
4. 15993 NWIAITNN (quatermar structure)

Turanaves 1sAuD ezl noUA811I8808 (subunit 1130 monomer 130 protomer)
Y ! ' ] A Y ' A 1q 1 J . = ! cgld
aaua 2 ey 1l samtietatenuseoy o 7 hilesald Induas disulfide bonds T1/s@umaniisen
~ A d’@ 1 . . . 1 1 1 a 1y, 1 ~ Aa .
DNYO11141 oligomeric protein ¥U88D8 11 [utaNaD 1A NTUANY 19U 7 11 INALiU (hemoglobin)

4 . . 3 a v o 1
UsenoUAI18d09 Ol-subunits 1Az e@09 B-subunits w3919 T UFHARSINUNIUA 15U Tobacco

. . =R . = A Y Y = Aa = v =N 1
mosaic virus (TMV) @111 RNA virus NiJasnruilszneuaie ldsaustiameanung 2,130 wiag
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Structure of tobacco mosaic virus

Ml

it LU

T L
AL T L
»

(
"o o
i

I,

Tty b 000N,

3 s

!
F4
(L
i,
y

coiled RNA protein subunits Hemoglobin
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1. MSIAYTNNDITNTIA (denaturation)

L} 9} o 1 L}
weak bonds MU 1u In3aa51952AUN oo aw uaz @ Tuluanaves ldsauazuan

Y o Y ! = A
aae lavi IngUavesTdsaunlaeuuilas Senaturat;
loss of ~
biol |
7”7 e g \
TR PR
/“j‘r -
S TV, ‘
(\ % P - )
‘9
k{ < regains

- activity

Normal protein Cnatyratio™ Denatured protein
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~ N~ 9 A A . . . . = !
madeanmsssunaunaliauauiinved 1sAuuay biological activity 1o 1 1
Y
szl Inigaed daiuTassadalgugivesTsfudinsedmsnldouanmss sumaves

Tilsaunannviatgavia

9y Y 1 1 1 Aa A g = <3 1 1 ¥
N. AUIDU (heat) $1IDYY mfu“lwnﬂ‘umammzzﬂaﬂmﬂumnﬂgu llllﬂgﬁ"lﬂlﬂ

¥, NIAAIITNYL (strong mineral acids or bases) (¥ HNO,
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a. uou lovouuuialvial (complex anions)

191 TCA (trichloroacetic acid), PCA (perchloric acid) l¥anaznouldsaula a

@ o A d . 1
3. A aedUNTY (organic solvent) iU ethanol, acetone
9. Chaotropic agent 13U urea, guanidine

Q 1 H 9}
2. Taniz1in (heavy metals) 15U Ag, Pb tae He anaznau lUsauniilszyan laa

Qq

Y
Y/ (e,

A A A a I\ A 9 ~ = Y
I‘]J‘i@]u‘ﬂlﬁflﬁﬂ”IW‘ﬁ‘iﬁﬁJG])’W]‘L!u‘L!’é)ﬂmﬂﬂmﬁM‘]JGW]NLﬂ?Jﬂ’é)Iﬂ'NﬁﬁN!,‘]JaEJ‘LJUlL]JlINaGl‘H
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Ufnseunaanyas 9 nlsinglunsaezii Tunnu luTdsauaie aaiulfnisunadee

AMENUUDINTADZI 11 UoNIINURNIe1 Biuret's reaction Faviuszilil IndvesTusAusilgnsen

Y
=

M Cuso, TualaesilszneuFadeudiag Ugnsentildinsziisunavelisduld

—2>

— p—

OYNHZ HZNYO D
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iy D
NH
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H.N A
PNy e L
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3. msaargvesriuszliIna

: o ¢ Y ¢ o _ A Y 3
aaunuszill Indgnaais’ld Tasou laaid1wan proteolytic enzyme W3R8

(hydrolysis) Tuaznilunsavz ldnsaeziiludasyeaninld

Serine protease Thiolase Aspartic protease Metalloproteinase
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Taseadavousaa 803 Iuu uazdu q Hd1nyno Iy Ia
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Set goals.
Say prayers.

Werk hard.

#MOTIVATION
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