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Nonpolar

Glycine Alanine Threonine
(G) (A M
H H |-||
Nﬂ—il—COOH Hﬂ.—_i'—_.COOH HN—C—COOH
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Valine Leucine Asparagine
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Sulfur containing Aromatic
Cysteine Metionine Phenylalanine
© ™M) )
H H

Positively charged*

Histidine Lysine
(H) B
H;N—é—COOH H: COOH

Arginine

Negatively charged*

Aspartic acid
©)
H

Hﬁ—(!"—COOH

Glutamic acid

®
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Histidine Arginine Alanine
Isoleucine Cystine Asparagine

Leucine Glutamine Aspartate

Lysine Glycine Glutamate
Methionine Proline Serine
Phenylalanine Tyrosine

Threonine
Tryptophan

Valine



TABLE 4.1 The 21 Proteinogenic Amino Acids

MT s vl glgdl

Essential (9) Conditionally essential (7) Nonessential (5)
Histidine (H) Arginine (R) Alanine (A)
Isoleucine (1) . Cysteine (C) ‘ Aspartic acid (D)
Leucine (L) T Glutamine (Q) ”Asparagine (N)
Lysine (K) , Glycine (G) Glummi:cid (E)
Meihionine (M) | Proline (P) V“Selenocysleine (U)
Phenylalanine (F) ‘ Serine (S) |

Threonine (T) : Tyrosine (Y)

Tryptophan (W) |

Valiner (V;

TABLE 4.2 Examples of Common Nonproteinogenic Amino Acid
Supplement Ingredients

Beta-alanine

Carnosine*

Citrulline

D-aspartic acid

Ao (699 10 € (69342 gl (glaoud
(i 9 39 3l Aol (5l sl 9 (559 0




H O H H

9 || s
/NCCNCC

H ¥ *—f ¥ OH
Feptide Bond

A molecule of water 15 removed from two
glycine amino acids to form a peptide bond.
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POLYPEPTIDE CHAIN
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" amIno acios
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Gene Expression

Transcription Translation

DNA MRNA Protein



AMINO ACIDS

PEPTIDE

PROTEIN



Amino Acids Primary Protein
Structure

€

Pleated Sheet Alpha Helix

) 4

Secondary Protein
Structure

Tertiary Protein
Structure

Quaternary Protein
Structure

© ReAgent



Protein metabolism

Protein intake

Synthesis Body
protein
Breakdown

Keto acids Ammonia
Gluconeogenesis Urea
CO,+H,0
+ energy

Glucose



Infake Muscle

AgLey LU 100g/da
de novo - = Y
AA synthesis ' Profeoly5|s

300g/day
SR \ntestine
40%/day

AA conversion SynThesis
transformation ' 300 g/doy

Oxidation

/0 g/day

. 30%/day

15%/day
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Twenty standard Amino Acids

Nonpolar, aliphatic R groups Aromatic R groups
N I
HN—C—H HN—C—H H;N—C-H Hsﬁ—C—H H,N—c—u HaN—C—H

=i
?

H;N—C—H H,N—c—n '
Phenylalanine Tyrosine Tryptophan
Poxitively cllarged R groups
H3N|—H H-,N

Lysine Histidine

H,N—C—H
Leucine Methionine Isoleucine . -

Polar, nnchamd R groups
(e0]0]

HaN—é—H i HaN—C —H

Threonine Cysteme

Negatively charged R groups
COO~ (IL‘OO'

+
Proline Asparagine Glutamine .

Aspartate Glutamate
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Hmpl'ﬂ-imwrwme Alaning Glycine Threonine

Tl | Cysleine Senné Tryptophan
Tj‘ —F"r'l'l.l'l.-'ltl Tryptophan
Tyrosine
Glucose = Fhenylalaneme
; | . Threonine
Asparagine [~Oraloacetate  Citrate Holoucing
Ly sine
/ Leucine

Arginine Proline
Histidine Glutamine

Tyrosing Threcrine Methionine
iruen.-lalmln& Succinate_  Succinyl-CoA =—{ . cine Valine
spartate
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1) Transamination

2) Deamination
3) Disposal of Ammonia
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Transamination

das!l 25 WT @ el gladasl ol 63,5 JUs)

NH, O O NH,
e C—COOH + H— C~COOH e e C—COOH + H- C~COOH
; iy : .
Amino acid, a-Keto acid, a-Keto acid;, Amino acid,

bl il 5

Designed by: Mohsen Ebrahimi (Assistant Professor Of Semnan University)



alanine transaminase
M
Alanine + 0-ketoglutarate qemmm———————— pyruvate + glutamate

aspartate transaminase
-, s
Aspartate + ¢-ketoglutarate q—————————— oxaloacetate * glutamate

tyrosine
fransaminase

Tyrosine + 0-ketoglutarate _": p-hydroxyphenylpyruvate +glutamate

19
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Deamination (oxidative)

a-Amino acid a-Ketoglutarate NADH + NH,*
H2N

a-Ketoacid Glutamate NAD* + H,0
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Urea

NH,

20



Transamination

NHg—ﬁ—CHg—CHQ—CIJH—COOH CHg—ﬁ—COOH
0 NH, O
(Glutamine) (Pyruvic acid)
NHz—ﬁ—CHg—CHg—(ﬁ—COOH CHj (‘I,H COOH
O O = IlgP
(e-Ketoglutaric acid) (Alanine)
Deamination
NHg—ﬁ—CHQ—CHg—(IZH—COOH NHg—ﬁ—CHg—CHg—ﬁ—COOH
0 — * 8 0
(Glutamine) \ («-Ketoglutaric acid)
+ NAD’ + HQO

NADH + H* + NH; —= NHg4* AmT::ium
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Ammonium lon
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Urea Cycle

CO,+ NH,

1.Carbamoyl Phosphate L-Aspartate

Synthase v Citrulline
Carbamoyl

Phosphate

\ 2. Ornithine 3. Arginosuccinate
carbamoyltransfera synthase
se

L-ornithene Arginosuccinate

| a.
5. Arginase Argininosuccinate \

L-Fumarate

L-Arginine

Designed by: Mohsen Ebrahimi (Assistant Professor Of Semnan University)




: , Ammonia (NHs ")
Glutamate Glutamine

Glucose & fatty acids e S e i (from muscle)
e :
s X 3
CrATE
CY“-"SS"/ Acetyl CoA
3 _ Ny a-ketoglutarate
. ¥ \i\\ \é’g"/) NH4"
-
l\ Z;cf: - >y ATP. ¥V Bicarbonate (HCOj )
%o = e
Mitochondrial matrix ;\sga v 3 ADP ¢

v
Carbamoyl phosphate

/

i /Cytosol
Citrulline <2 =<
_______________________ Ornithine

2 Pi  Urea cycle
AMP o j
Argininosuccinate I » Arginine

Fumarate



¥l — 35 o5 4> >

MUSCLE
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