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AMINOACIDOS

» Compostos organicos
» Unidades formadoras de PROTEINAS
- LigacOes covalentes com perda de agua

» Moléculas pequenas

- PM de aproximadamente 130



FUNCOES BIOLOGICAS

» Estrutura da celula

» Hormonios

» Receptores de proteinas

» Transporte de metabolitos e ions
» Enzimas

» Imunidade

» Gluconeogenese



Aminoacidos

» Descobertos como resultado da hidrolise de
proteinas
- Asparagina (1806)
o Treonina (1938)

- Nomes relacionados a fonte da qual foram isolados
pela primeira vez

- Glutamato: gluten de trigo
- Tirosina: tyros (queijo em grego)
- Asparagina: aspargo
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Propriedades gerais

- Soluveis em agua, insoluveis em solventes organicos
- Elevado ponto de fusao
- Formam solidos cristalinos
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Propriedades gerais

» Opticamente ativos: Gira plano de luz
polarizada para esquerda ou direita

» Enatiomeros
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Estereoisomeria
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Estereoisomeria

» Os aminoacidos nas moléculas protéicas sao
sempre L-estereisomeros

» D aminoacidos

- pequenos peptideos de parede celular bacteriana

- peptideos com funcao antibiodtica



Classificacdao de acordo com grupo R

Properties and Conventions Associated with the Standard Amino Acids

P, values
Abbraviated Pk pl(-i 15 Hydrapathy Occurrence
Amino acid namas M, (—COOH} [—HNH3) {R group) pl imclax® in proteins (%)
Honpalar, aliphatic
R groups
Glyzing Gly G 75 2.34 G460 557 0.4 7.2
Alanine Ala A 89 2.34 5,69 &0 1.8 7.8
Valine Wal W 117 2.32 062 5.57 4.2 6.5
Leucine lew L 131 2.36 560 588 38 0.1
lzaleucing e | 131 2.36 G568 602 4.5 5.3
Methionine Met M 145 2.28 G2l 5.74 1.9 23
Aramatic R groups
Phanylalanine Phe F 165 1.83 0,13 .48 2.8 249
Tyrosine Ter Y 181 2.20 5.11 1007 .66 1.3 3.2
Tryptophan Tp W 204 2.38 .39 5893 0.9 1.4
Polar, uncharged
R groups
Serine Ser 5 105 2.21 o.15 568 0.8 6.8
Prodine Fm P 115 1.99 10,96 GoAE 1.i& 5.
Threoning Thr T 119 2.11 D62 587 0.7 £.9
Cysteina Cys C 121 1.96 10,28 18 507 25 1.4
Asparaging s N 132 2.02 B.80 541 35 4.3
Glutamine Gin @ 146 217 013 565 25 4.2
Positively charged
R groups
Lysine Lys K 146 2.18 B.495 10,53 9.74 3.9 549
Histidine Hs H 1455 1.82 517 £, 00 .59 3.2 23
Arginine A R 174 217 004 12.48 1076 1.5 5.1
Negatively charged
R groups
Beparlale Asp [ 133 1.88 5.60 365 2717 35 5.3
Glutamats Glu E 147 2,19 o&T 4.25 322 A5 6.3

*A scale combining hydrophobicity and hydrophilicity of B groups; it can be usad to measure the tendency of an amino acid to s=ek an
aqueous anvironment {— values) or @ hydrophobic environment [+ values). See Chapter 12, From Kyte, J. & Doolittle, RF {1982) 0 Mol
Sial. 157, 105-132

FAverage ocourrence in over 1150 proteins. From Doolittle, R.F. (1983 Redundancies in E{mtein sequences, |n Prediction of Profein
Shructure and lhe Principles of Prolein Conformation (Fasman, G.0., ed) Plenum Press, NY, pp. 599823,



Aminoacidos nao-polares alifaticos

Nonpolar, aliphatic R groups
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Aminoacidos com cadeias laterais
aromaticas

Aromatic R groups
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Aminoacidos com cadeias polares
nao-carregadas

Polar, uncharged R groups

(llCl'D '.'|JDD (?D'D
H,N—C—H Hﬂrh—(lj—H H,N—C—H
H.OH H—C—0OH lHE
H; SH
Serine Threonine Cysteine
CO0O CO0O COO
[ H ] ]
. K,EH H:N—C—H H;N—C—H
H.N CH l |
| l ?Hﬂ ?Hﬂ
H.C——CH
C : £ b
H.N O C
Y
1N~ o
Proline Asparagine Glutamine



Cysteine
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Aminoacidos com cadeias carregadas
positivamente (basicos)

Positively charged R groups
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Aminoacidos com cadeias carregadas
negativamente (acidos)

Negatively charged R groups
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Aminoacidos “incomuns”
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Aminoacidos “incomuns”
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Carater acido-base

» Em solucao aquosa, ion dipolar ou “zwitterion”
» Carater anfotero
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Curva de titulacao da glicina
0,1M; 25°C
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OH™ (equivalents)



pH
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Nao tem grupos ionizaveis na cadeia lateral:
pl= 2 (pK1 +pK2) = %2 (2,34 + 9,60)
pl = 5,97

Ponto isoelétrico
pH isoelétrico

Separacao por eletroforese
pH > pl: caminha para o eletrodo positivo

pH< pl: caminha para o eletrodo negativo



» Todos aa com uUnico grupo x-amino, unico x-carh
e grupo R que nao se ioniza, tem curva de titulac

parecida com glicina

Properties and Conventions Associated with the Standard Amino Acids

pH, values
Abbraviated pH, PH; 15 Hydropathy Occurrence
Amino acid namas M, (—COOH} [—MNH;) R group) pl imdlae® in proteins ()
Nonpolar, aliphatic
R proups
Glycina Gly G 75 2.34 .60 5.97 0.4 7.2
Alanine Ala A O 2.34 G.69 &.01 1.8 TR
Yalina Val ¥ 117 232 g.62 £.97 4.2 6.5
Leucina Lau L 131 2.36 5.60 5.98 38 g.1
Isaleucing e 1 131 2.3e 568 602 4.5 5.3
Methionine Met M L49 s 421 .74 1.9 2.3
Aromatic R groups
Phenylalanine Phe F 165 1.83 9,13 5.48 2.8 33
Tyrosing Tyr Y 141 2.20 .11 10,0 =R 1.3 3.2
Tryptaphan Tp W 204 2.38 B.39 5.89 0.9 1.4
Polar, uncharged
R groups
Seringe Ser 3% L% 2.21 4,15 568 0.8 &8
Profine Fro P 115 1.99 648 1.6 5.2
Threonine Thr T 119 2.11 3.6 5.87 o.r £.9
Cysteine Cys C 121 1.96 10.28 818 R.07 25 1.4
Asparaging Asn N 132 2.02 [8.80] 5.41 3.5 43
Glutamine Gin Q 146 2.17 .13 5.65 2 8. 4.2
Positively charged
R groups
Lysine lys K 14 2.18 895 10,53 9.74 3.9 5.4
Histidine Hris H 155 1.82 | 5.1f TR 7.b9 iz 2.3
Arginine Ape R 174 0.04 12.48 10.76 1.5 5.1
Negatively charged
R groups
Bsparlate fsp D 133 1.88 5.60 360 2.7 i) 8.3
Glutamata Gu E 147 2.19 .67 4.25 3.22 as 6.3

*A scale combiming hydrophobicity and hydrophilicity of B groups; it can be used to measure the tendency of an amino acid fo seek an

aqueous anvironment |

Sigl. 157, 105-132,

lhwerage occurrence in over 1150 proteins. From Doolittle, R.F. (198%) Redundancies in
Skhucture and the Principlez of Protein Conformation (Fasman, G.0., ed) Plenum Press, M

values) or a hydrophobic environment [+ values). S32e Chapter 12, From Kyte, J. & Doolittle, B.F (1982) 4. Mol

tein sa-::uen-:-*s I Frediction of Frotein

IC:"rll:!.|:-|::- 5895
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» pl = 7,59
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Calculo do pl

» Aminoacidos neutros:

» Aminoacidos acidos:

» Aminoacidos basicos:

pl = |3|<(:00H_Jr PKnh2

2

pl = pkcoon + PKg
2

pl = pkyuo + PKg
2




Determinacao

» HPLC

o Custo
o Tratamento/processamento

» Reacoes caracteristicas
> Ccor
- producdo de gas
- fluorescéncia



Aminoacidos essenciais

» Organismo animal nao sintetiza ou o faz em

quantidades insuficientes

» Valor bioldgico: proteinas que fornecem aa na

proporcao e em quantidades necessarias

» EXigéncia em aa essenciais depende da espécie e
idade



Aminoacidos essenciais

Arginina Alifatico
Fenilanalina Aromatico
Histidina Heterociclico
Isoleucina Alifatico
Leucina Alifatico
Lisina Alifatico
Metionina Alifatico
Treonina Alifatico
Triptofano Heterociclico
Valina Alifatico

Glicina* Alifatico



Table 1 Classification of amino acids (AA) in animal nutrition®

Mammals® Poultry Fish

EAA | NEAA | CEAA® | EAA | NEAA | CEAA® | EAA | NEAA | CEAA*
Arg* | Ala Gln* Arg* | Ala Gln* Arg* | Ala Gln*
Cys* | Asn Glu* Cys* | Asn Glu® Cys* | Asn Glu*
His Asp* Gly* Gly* | Asp’® Tau® His Asp* Gly*
Ile Ser Pro* His Ser Ile Ser Tau*
Leu* Tau® Ile Leu*
Lys Leu’ Lys
Met* Lys Met*
Phe Met* Phe
Thr Phe Pro*
Trp* Pro* Thr
Tyr* Thr Trp*
Val Trp* Tyr*

Tyr* Val

Val

Wu et al., 2014




Destino no metabolismo

Glicogénicos Cetogénicos Glicogénicos e cetogénicos
Alanina Leucina Fenilalanina
Arginina Lisina Isoleucina
Asparagina Tirosina
Aspartato Treonina
Glicina Triptofano
Cisteina

Glutamato

Glutamina

Histidina

Metionina

Prolina

Serina

Valina




Alanina

Interrelacdes entre ciclo do Cisteina
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Exigéncia de aminoacidos

Aminoicido | fato | Cachoro L Pnianko | Homem

Arginina
Cistina* - - (+) -

(+) -

Glutamico*

I

I
O

I

Glicina*
Histidina
Isoleucina
Leucin
Lisina
Metionina
Fenilalanina
Treonina

+ + + + 4+ + + +
+ + 4+ + + + + +
+ + + + + + + +
+ + + + 4+ + +

Triptofano

I

I
O

I

Tirosina*

+
5
5
5

Valina



Composicao em aminoacidos essenciais em

ALQ

amostras de tecido magro, leite, bactérias
ruminais e alimentos

Item Arginine Histidine Isoleucine Leucine Lysine Methionine Phenylalanine Threonine Tryptophan Valine
(% of CP)

Lean tissue 6.6 2.5 2.8 6.7 6.4 2.0 3.5 39 0.6 4.0
Milk 34 2.7 5.8 9.2 7.6 2.7 4.8 3.7 1.5 59
Bacteria 5.1 2.0 5.7 8.1 7.9 2.6 5.1 5.8 6.2
Alfalfa silage 39 1.7 39 6.4 4.4 14 42 3.8 0.9 5.0
Corn silage 2.0 1.8 33 8.6 25 1.5 38 3.2 0.4 45
Grass silage 3.1 1.7 3.6 6.1 3.3 1.2 4.4 33 1.1 49
Barley 5.1 2.3 3.5 7.0 3.6 1.7 5.1 34 1.2 49
[ Corn 4.6 3.1 33 11.2 2.8 21 4.6 3.6 0.7 4.0
Oats 6.8 24 38 73 4.2 2.9 5.2 35 1.2 52
Wheat 47 24 33 6.6 28 1.6 4.6 2.9 1.2 42
Brewers grains 5.8 2.0 3.9 7.9 4.1 1.7 4.6 3.6 1.0 4.8
Canola meal 7.0 2.8 38 6.8 5.6 1.9 4.1 4.4 1.5 4.7
Corn DDG w/sol 4.1 2.5 3.7 9.6 2.2 1.8 4.9 34 0.9 47
Corn gluten meal 32 2.1 4.1 16.8 1.7 24 6.4 34 0.5 4.6
Cottonseed meal 11.1 2.8 3.1 59 4.1 1.6 5.3 32 1.2 42
| Soybean meal 73 2.8 4.6 7.8 6.3 14 5.3 4.0 1.3 4.6
Sunflower meal 8.2 2.6 4.1 6.4 3.6 2.3 4.6 3.7 1.2 5.0
Blood meal 4.4 6.4 1.3 12.8 9.0 1.2 6.9 4.3 1.6 8.7
Feather meal 6.9 1.2 49 85 2.6 0.8 49 47 0.7 7.5
Fish meal 5.8 2.8 4.1 T2 e 2.8 4.0 42 1.1 48
Meat meal 7.1 21 3.0 6.3 54 14 3.6 34 0.7 4.4

Schwab, O’Connor and NRC (2001)




Aminoacidos essenciais em proteinas animais
(g/1009)

Albumina Carne Ovo Leite Leite
Aminodcido | Gelatina Caseina
ovo bovina mtegral bovino | humano

Arginina

Histidina 0,7 2,6 3,1 3,3 2,4 2,7 2,7
Lisina 5,0 6,5 8,2 9,0 6,9 7,6 7,2
Triptofano 0,0 1,2 1,2 1,4 1,6 1,5 1,9
Fenilalanina 2,4 7,7 5,0 5,0 5,8 4.8 5,9
Metionina 0,9 5,3 3,4 3,2 3,3 2,7 2,0
Treonina 2,2 4.0 4.9 5,0 5,0 3,7 4.6
Leucina 3,2 9,9 9,2 8,0 9,4 9,2 15,0
Isoleucina 2,1 7,0 0,1 6,0 6,9 5,8 5,2

Valina 2,7 8,8 7,2 5,5 /7,4 5,9 5,5



Deficiencias

» Triptofano

- catarata, degeneracoes, alteracdes nos dentes

- Quando altera sintese de niacina (Vit. B3): Pelagra
» Lisina: nausea, vertigem
» Histidina: reduz hemoglogina circulante
» Arginina: reduz numero de espermatozodides

» Metionina: danos hepaticos
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