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Amino

Cadena lateral

Identificacion y numeracion de los C

Estructura general de los Aa
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" - centro quiral (4 grupos #) = dpticamente activa

Co: asimetrico 1 - enantiémeros o estereoisémeros (imdgenes
especulares no superponibles)

.

Alanine
L-Alanine 00" COO- D-Alanine
XY | | 2
v f —  +
1t ¢j H H L@ = 11,
|| |
CHjg CH3

Dos convenciones diferentes de la configuracion de los estereoisomeros: Dy L

(|100‘ (|300‘ COO~ COO~
v - £ £
HN—C—H H—(|)—NH3 <€) HN-—C—<H H—C—NH,
CH, CH,4 CH, CH,
L-Alanine D-Alanine L-Alanine D-Alanine

Formulas en proyeccion Fischer Formulas en perspectiva



Clasificacion y nomenclatura de estereoisémeros se basa:

c Compuesto de referencia: gliceraldehido

c B m—— {L: levégiro: mayoria de las proteinas
(enantiomeros) peptidos pequefios

Configuracion absoluta de los 4 grupos del C asimétrico

ICHO CHO
HOM2C—H H—C—(OH
3CH,OH CH,OH

@Glyceraldehyde D-Glyceraldehyde

CO0 COO
@»Cg-H H-C—NH,
CH; (R) CH; (R)

(LAlanine p2Alanine

"Muchos L-Aa son dextrorrotatorios”



Los aminodacidos poseen centros asimétricos
C asimétricos (quiral) = isébmeros 6pticos activos (estereoisbmeros)

Mirror

CH,OH

Ball-and-stick models

Isomeros 6p'ricos o enantiomeros

CHO CHO
{:C}OH 4} \b Ho@
CH,OH CH,0OH
D-Glyceraldehyde L-Glyceraldehyde
t Fischer projection formulas J
{;HD {;HD
H~—C—OH HO—C—H
CH,OH CH,OH
D-Glyceraldehyde L-Glyceraldehyde

t Perspective formulas J




Otra forma de designar los enantiomeros: R-S

- Rotacion de luz polarizada a la derecha = D, disolucién de D-gliceraldehido =~ a varios
D-aminodcidos

Desventajas de nomenclatura L-D:

- Correspondencia no siempre cierta ya que la magnitud y la direccion de la rotacion éptica
son una funcion complicada de las estructuras electrénicas que rodea al centro quiral

- No es absoluta ya que se hace en base a un compuesto de referencia (gliceraldehido)

Convenio absoluto: R: rectus y S: sinister (sistema

Cahn-Ingold-Prelog). Ratate malecule so

: . /. . oup of lowest priorit
Designacion estereoquimica a cualquier compuesto a o S

. iy (=) laces away
partir de la observacion de su estructura u OH
tridimensional H"’# » If priorty of remaining
Prioridad de grupos (dtomos de > nimero atémica): f@‘"x ) oUps decreasas in
OR > OH > NH, > COOH > CHO > CH,OH > CH; > (H) ~ HOCH;=-CHO clockwise diraction,
configuration is R
n: p-Glyceraldehyde
= A-Glyceraldehyde
- H: grupo de < prioridad
- prioridad disminuye en sentido horario = R HOl H i ooty doe
(rectus: derecha) A Il priofity decreases
- . : : : ) in counterc loc kwise
- prioridad disminuye en sentido antihorario = S drection, configuration
(sinister: izquierda) (sinistrus) CHO=CHOH S '
“Bificil d l léeul : L-Glyceraldehyde
Dificil de aplicar en moléculas que contienen _ S-Glyceraldehyds

mds de un C asimétrico = siguen usando L-D"



Grupos: - se les asignan las letras W, X, Y, Z
- orden de prioridad: W > X > Y > Z

SH*, OR > OH > NH, > COOH > CHO > CH,OH > CH, > H

g S

Grupos grandes son ordenados en los puntos de divergencia, por ejemplo:
-CH,CH,SH > -CH,CH,OH

CHO C\HO(X)\
H = OH(W)

CH,OH
2 CH,OH ,
@Glyceruldehyde @-Glyceruldehyde

 L-Aa son (S)Aa ;3/
C00~ S
Excepcidn: L-cisteina es (R) cisteina 1 & L. mzﬁ
| i
?Hi +HHI1/:\[:DD_
SH * H



SH*, OR > OH > NH, > COOH > CHO > CH,OH > CH; > H

L-Treonina: (2S,3R) Treonina L-Isoleucina: (25,35) Isoleucina

CH,
/
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R apolares aliféaticos
Glicina
Alanina
Valina
Leucina
Isoleucina
Prolina

Metionina

R aromaéticos
Fenilalanina
Tirosina
Triptéfano

C

Clasificacion de Aa
segun el grupo R

J

R cargados positivamente
Lisina
Arginina
Histidina

R cargados negativamente

Aspartato
Glutamato

Jlk

R polares sin carga
Serina
Treonina
Cisteina ?
Asparagina
Glutamina




Properties and Conventions Associated with the Standard Amino Acids

pK, values /_\
Abbreviated pK Ky Hydropathy Occurrence
(—COOH) t—ﬁﬁ:

Amino acid namas M, R l;ml.lpl pl indax* in proteins I:'.I'i:-:|+
Nonpolar, aliphatic
R groups
Glycing Gly G Fis] 2.34 0.60 5097 0.4 7.2
Alaning Ala A a1 2.34 5,69 G0 1.8 1.8
Waline Val W 117 2.32 062 5.07 4.2 b6
Leucina Lauw L 131 2.36 0.60 5.98 3.8 EXl
Isalaucing e | 13] 2.36 9,64 &6.02 4.5 e
Methionine Mat M 149 .28 .21 .74 1.9 2.3
Aromatic R groups
Phenylalanine Phe F | G 1.83 5,13 BAR 2.5 34
Tyroming v ¥ 181 2.20 8311 10,07 .66 1.3 o3&
Tryptophan Te W 204 2.38 9.39 5.89 0.9
Polar, uncharged
R groups
Sering Ser 8 L 15 2.21 §.145 LY (L. -
Proline Pa P 115 1.99 100,96 AR .6 B.2
Thraonine Thr T 116 2.11 062 5.87 0.7 5%
Cysbeine Cys C 121 1.96 10,28 H.18 5.07 2.5 1.4
AsEraging Asn N 132 202 B B0 541 2.6 4.3
G lutamine Gin Q 146 2.17 .13 .65 a5 4,2
Positively charged
R groups
Lysine lys K |46 2.18 B.495 10153 0.74 3.9 5.9
Histidine His H 158 1.82 9,17 5,0 7.59 32 2.3
Arginine Arg R 174 2.17 o, 04 12.48 1076 A5 6.1
Megatively charged
R groups

Aspartate Asp D 133 1.88 8.60 3.65 2.7 3.5 o,3
Glutamata Glu E 147 2.19 9.67 4.25 3.22 \ 3.5 / 6.3

*A scale combining hydrophobicity and hydrophilicity of B groups; it can be usad to measure the tendency of an amino acid fo seek an
agueous anvironment {— values) or & hydrophobic environment (+ wvalues). See Chapter 12, From Kyte, J. & Doolittle, R.F {1982) . Mol
gial. 157, 105-132,

'Average occurrence in over 1150 proteins. From Doolittle, R.F. {1989) Redundancies in amtcin sequences. |n Prediction of Profein
Skructure and the Principlas of Protein Conformation (Fasman, G.D., ed) Plenum Press, NY, pp. 599623,



No polares alifaticos

COO

e |
H3N—(l) —H

H

Glycine

(Izoo
H3N—CI)—H
=

NG
CH; CHg

2

Leucine

coo0
%
sziq/ RCIEH }
H,C——CH,

Proline

COO CcCOO
H31\'I—(|:—H H,gN—(l:—H
éHa (IJH
Cfl, CH,
Alanine Valine
COO COO
HN-CH  HN—O—n
ICH2 H— (13——CH3
o, o,
S ca,
cH,
Methionine Isoleucine

Glicina en una proteinas:

- minimo impedimento estérico

- flexibilidad estructural

Prolina en una proteina:

- baja flexibilidad estructural por
grupo imino.

Orden de hidrofobicidad
polar
- Gly
* Pro
- Ala
* Met
- Val
* Leu
- Tle
hidréfobo
V4 °
Aromaticos
(.|TOO_ C|!OO_ (|JOO_
Hgfir—(lj—H Hgﬂr—(lj—H Hgﬁ—(lj—H
CH, CH,

Phenylalanine Tryptophan Tyrosine

(apolares?)




Polares sin carga

Cargados positivamente (bdsicos)

co0~ ?OO‘ ?00‘

Hgl\lJ—(lj—H H;;ﬁ—(f —H Hgﬁ—(ﬁ—H
(|'JH2 €|}H2 (Ing
?Hz ?Hz o qy
i, o, | ©
| | C--N
?Hz I|QH H

"NH; ?=ﬁH2
NH,
Lysine Arginine Histidine

[lj'DwD (|3«DD (lle'D
H,N—C—H H,N—C—H Ihﬁ—?—H
CH, SH
Serine Threonine *Cysteine
COO~
Hgﬁ—C—H (ljf_}U (EUG
CH, PLﬁ—?—H Ihﬁ—?—ﬂ
(I]Hg 'leE
G H;
A
) H,N~ ‘0 z
N
LN~ 0
Tyrosine Asparagine Glutamine
C|300_ (|JOO_
H3I:I—CH H3I:I—CH
Cysteine | |
CHy - ~ CH»
| 2H" + 2e |
SH ,_’
| Cystine
SH ; S
| 2H* + 2¢~ |
Cysteine (|3I—IQ o (|3I—I2 +
(|JH—NH3 C|}H—NH3
COO~ COO~

x 02 2no
apolar alifdtico?

Cargados negativamente (acidos)
CO0~ CO0~
Ihﬁ—é—H Ihﬁ—é—H
(J:H2 (':H2
¢00- CH,
éOO’
Aspartate Glutamate




. pequenos
Cysg Cys muy pequerios

apolares

alifaticos negatwns

@
(% osithon

cargado

polares

grandes
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Aa NO convencionales

Aa estdandar modificados luego de incorporarse a la proteina. COO

H
HO—C ::lez

H.C , CH-COO

S

H H
(Prolina) 4-Hydroxyproline - Coldgeno

- Pared celular de plantas

H.'|ﬁ_CH-g_‘|:H—EHE—CHE—(FH—EDD
OH "NH;
(Lisina) 5-Hydroxylysine - Coldgeno

CH,—NH—CH;—CH,—CH,— ﬂHu—illH—(I{)(]

'NH,
6-N-Methyllysine - Miosina

00C—CH—CH;—CH—COO

"NH;
(glutamato) y-Carboxyglutamate - Protrombina

H.N GO0
i
'H:}I.:IH ':J:Hﬂh I"-'IHq
CH—(CH,), {cﬂgﬁg—ﬂﬁ
00C "y COO
|
(CHu)y
e é“!:;
H:N COO

(lisina x 4) Desmosine - Elastina

HSe—CH;—CH—COO

"NHj
(cisteina) Selenocysteine - Glutatidn peroxidasa

Aa que NO forman parte de proteinas

H,N—CH,—CH,—CH,—CH—COO"

I
"NH;

Ornithine

HQN—(ﬁ—III—CHz—CHQ—CHg—(EH—COO_

“NH,

Citrulline

- Biositesis de arginina y en el ciclo de la urea



Aa que NO forman parte de proteinas

Mame Formula Biochemical Source, Function
B-Alanine HBFJ —CH,—CH,— COOr Found in the vitamin pantwothenic acid and in some important
natural peptides
D-Alanine CO0 In polypeptides in some bacterial cell walls
H—G— MNH,
tHy
T—An:lglnnbutyric Haﬁ —CH, —CH,—CH, — COOr Brain, other animal tissues; functions as neurotransmitter
aci
p-Glutamie acid CO0" In polypeptides in some bacterial cell walls
H=— EI: - NH
L,
CH, — COO-
L-Homoserine C OO0~ Many tissues; an intermediate in amino acid metabolism
H —&—n
l:l‘H: — CH,OH
L-Chrnithine COO- Many tissues; an intermediate in arginine synthesis
H —¢|: —H
I! CH,—CH,— CHZNH
Sarcosine CHa—ri-.I—CHE—CCID‘ Many tissues; intermediate in amino acid synthesis
H
L-Thyroxine alng Thyroid gland; is thyroid hormone (| = iodine)
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Tonizacion de Aa en solucion acuosa

Zwitterion (iones dipolares, iones hibridos)

- neutro a pH 7: (+) H3N*
(-) COO"
- dipolo eléctrico

- dcido: dador de H*
- base: aceptor de H*




Propiedades acido-base de los Aas

Zwitterion
R H* R H* R
H H H
*HsN COOH iw +H3N 00~ Xw HaN (alolo

100

\ Both groups

Zwitterionic form deprotonated

Both groups

/ protonated

% forma




Aa se comportan como dcidos o bases

Acido: dador de H* Base: aceptor de H*
H H H H
R—L{J—EDD — R—‘TL—CDD + H' R—é—EDD + H" — R—é—CDDH
'NH, NH, +NH, +NH,
Zwitterion Zwritterion

- Naturaleza dual: anféteros = anfolitos (electrolitos anféteros)
- Par dcido-base conjugados

Acido diprotico: Aa monoamino monocarboxilico, fotalmente protonado

HI
H
E—AIT—E‘-DDH i» R—(—C00 i» R l—n::crcr :
+NH, *NH, NH,

Carga neta:  +1 o) -1



Properties and Conventions Associated with the Standard Amino Acids

/ pK, values
Abbreviated K Hydropath Occurrence
Amino acid names M, Ii—'lgﬂl;.‘lﬂll [—ﬁﬁil (R l;ﬁ.lpl pl "ga‘r:!:a ' in proteins I:‘.Hu]+
Nonpolar, aliphatic
R groups
Glycine Gly G Fj-] 2.34 9.60 597 0.4 7.2
Alanine Ala A 89 2.34 3,69 6.01 1.8 7.8
Valine Val ¥ L1/ 2,32 9.62 .97 4.2 6.6
Leucina Lau L 131 2.36 2.60 5.098 a8 2.1
Isclaucing e | 131 2.36 9,68 6.02 4.5 5.3
Methionine Met M 149 2.28 9.21 5,74 1.9 2.3
Aromatic R groups
Phenylalanine Phe F 165 1.83 9,13 548 2.8 3.9
Tyrosine Tyr ¥ 181 2.20 2.11 10.07 5.66 1.3 E I
Tryptophan Tp W 204 2.38 9.39 5.B9 0.9 1.4
Polar, uncharged
R groups
Saning Sar 5 105 i | B 15 b.bHE 0.8 b H
Prolime Po P 115 1.99 10,96 6. A8 1.6 5.2
Threonine Thr T 119 2.11 9.62 5.87 0.7 5.9
Cysbiing Cys C 121 1.96 10,28 B.18 5.07 2.5 1,9
AsEraging Asn N 132 202 B B0 541 2.6 4.3
Glutamine Gln Q LA 2.17 0,13 5.65 3.5 4.2
Positively charged
R groups
Lysins Lys K L 46 218 B.95 10,53 9.74 39 59
Histiding His H 155 1.82 9.1/ 6,0 7.59 3.2 2.3
Arginine A R 174 2.17 9,04 12,48 10.76 4.5 5.1
Negatively charged
R groups

Aspartate Asp D 133 1.88 8.60 3.65 2.7 3.5 o,3
Glutamata Glu E 147 2.19 9.67 4.25 3.22 3.5 6.3

*A scale combining hydrophobicity and hydrophilicity of B groups; it can be usad to measure the tendency of an amino acid fo seek an
agueous anvironment {— values) or & hydrophobic environment (+ wvalues). See Chapter 12, From Kyte, J. & Doolittle, R.F {1982) . Mol
gial. 157, 105-132,

'Average occurrence in over 1150 proteins. From Doolittle, R.F. {1989) Redundancies in amtcin sequences. |n Prediction of Profein
Skructure and the Principlas of Protein Conformation (Fasman, G.D., ed) Plenum Press, NY, pp. 599623,




Curvas de titulacion de un Aa
Determinar cantidad de un dcido en una solucion

Adicion de OH™:
- eliminacién de H' de un Aa (colorante indicador)
- formacion de H,O0.

Ky

constante de disociacion de dcido
(K de equilibrio)

pK, = log 1/K, = - log K,

pKa: medida de la tendencia de un grupo

a ceder un H*

'f/(a o*p/(c1 = acido fuerte

pL: punto isoeléctrico o pH isoeléctrico
- Aa en forma dipolar
- sin carga eléctrica neta:

pH < pI: carga neta (+) —> cdtodo
pH > pI: carga neta (-) —> dnodo

®

Gli

P&,

n
ML)
CH, —— (FHE —

co@)

cina

pK;

Coo~

13
— Glyecine 0.1M, 25°C
_p.K-_-g = 89.60
, +:110.3
= Region famponante
9.60 pr=—r——mm= - |
B B 8.3
"F = —
,EJ'H N I I S
B pR, = 2.34 -
SRR S ——— 3.3
— Region tamponante =
2.34 © _
............................................ -4 1.3
ﬂ |
0 0.5 1 1.5 2
OH ™ (equivalents)
Carga neta: +1 0 -1




Interaccion entre los grupos a-amino y a-carboxilo de un a-Aa

Methyl-substituted
carboxyl and

AMINGD Froups

Carboxyl and

aming groups
in glyeine

lowers the pk,, for the carboxyl

group, and oppositely charged

groups lower the pK, by stabi-
lizing the switterion.

P, 2 4 6 B 10 12
i -
= = i
i H
Acetic acid Methylamine
The normal pk, for The nprmal pk, for g
earboxyl group is abou @ aming group is al:l-uut
+ +
NHj H' NH; H' NHy
Hé—ﬂﬂﬂﬂr-—‘j‘ H{”!ZET.]{]‘ ‘”}‘Héﬁ CO0~
— - 1 — —
| N, | o
H li H i H
n-ﬂ.lmnp{‘:f acig-slyeine) Zwitierion “'mm::;f acig-tglycine)
i i |
Repulsion betwedmthe amino Electronegative oXVeen atoma
group and the departing proton in the carboxyl group pull electrons

away from the aming group,
lowering its pk,.



pK, Y pI de Aa con grupos R

y ionizables

5-9?] Aa: R no ionizable

pK, values
Abbreviated K
Amino acid names I—gﬂ&hﬂ} [—I'Flil“'-i}:l R ';.&.,, pl
Nenpolar, aliphatic
R groups
Glycine lay & 2.34 9.60
Alanine Ala A 2.34 969 B.0]
Yaline Val V¥ 2.32 9.62 2.9/
Leucine leu L 2.36 9.60 2.98
Isoleucine e | 2.36 9.68 602
Methionme Met M 2.28 9.21 5.74
Aromatic R groups
P eyl alarine Phe F 1.83 3.13 HA4R
Tyrosine Tyr ¥ 2.20 9.11 10.07 566
Tryplophan Tp W 2.38 9.39 5.80
Polar, uncharged
R groups
Sarne Ser 5 2.21 9.15 & 68
Proline Po P 1.95 10.96 6A8
Threcnine The T 2.11 9.62 5.87
Cysteine Cys C 1.96 10.28 H.18 5.07
Asparagine A=n N 2.02 B.BD 541
Glutamine Gin Q 2.17 9.13 5.65
Positively charped
R groups
Lysine lys K 2.18 B.95 10.53 9.74
Histidine Hs H 1.82 9.17 &.00 /.05
Argining Ag R 2.17 9.04 12 48 1076
Negatively charged
R groups
Aspariate Azp D 1.88 9.60 365 247
Glutamate Glu E 2.15 967 425 3.22

pk;: 1.8 - 2.4 ]_ 5 glicina

pK,: 8.8 - 11.0
COO
Haﬁ—ﬁ: _H
CH,
OH
CoO0
Tyrosine H;,D:T— (|3 _H
I Ha
SH

Cysteine

Aa: R ionizable

pK1, pK; y pKr



Curva de titulacion de glutamato

r.lﬂm@ {T'.-:nu CO0 CO0
—CH _CH —CH H.N—CH

| @'{ | @ 2

s K ki K ™ K i

CH, ! CH P e CH, Io%  (CH,

0 10 T 3.0
OH  (equivalents)

Carga neta: +1 o) -1 -2




Curva de titulacion de histidina

Ifl':ﬂf@ G00 C00 €00
(fN—CH @J—(['H @I—c:L'H H,N—CH
JIZH: o Ll,[—]: - [I,Hz o Hy
— NH C— N\c 0 _NR 1“ _Hx
|1 A8 pK, A1 pK, [ A8 pkK, | _EGH
0— — (— — —N — C—N
i @ i H il
10 -~ Histidine
S e R o
Pfélb ™
pH 6
4 Taénpén fisioldgico
2
0 10 20 30

OH™ (equivalents)

Carga neta: +2 +1 o) -1




14

12

10

Curva de titulacion de un tetrapéptido

H31¢J—(I:—H H;N ?_H
il b,
CHy iy
€00~ THs

Glutamate (I}Hz

fq:Hz
E I:I Lysine
N £
= \
e
G -
»
+1

+

1 z

Tetrapeptide:

alu
Ala

Moles OH" added per mole tetrapeptide

cooH

Glutamate

H

Glycine

(H,D-C—H

CH,

Alanine

COOH
H:;N C_H

7\




PI de algunas proteinas

The Isoelectric Points of Some Proteins

Protein pl

Pepsin ~1.0
Egg albumin 4.6
Serum albumin 4.9
Urease 2.0
B-Lactoglobulin 5.2
Hemoglobin 6.8
Myoglobin 7.0
Chymotrypsinogen 9.5
Cytochrome ¢ 10.7
Lysozyme 11.0
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Péptidos
- Polimero de Aa
- Péptidos: 2-3 Aa
- Oligopéptidos: menos de 10-20 Aa (sin estructura 2?)

pocas docenas a miles Aa: Polipéptido ¢m===) Proteina: uno o mds polipéptidos

Enlace peptidico: union covalente

Amino acido (1) Amino acido (2)
H H

C-terminal

N-terminal Dipéptido



OH dificil

de sacar
R! H| R?

| — ||
H,N—CH-{C—QH]+ )-N1-CH—CO00

[
O

¢ Y
H31¢I—CH——(”3—N— CH—COO™

Dipéptido

o / AGO= +21 kT /mol

Tyr
f_H
Residuos P Leu
—r
Ser Gly Ala C{_IH/CHH
r = r o \ r—H CH

Amino- Carboxyl-
terminal end terminal end

Penta péptido: Ser-Gly-Tyr-Ala-Leu



Los péptidos se ionizan

Grupos ionizables = propiedades dcido-base de un péptido

Glu

Gly

Lys

|
CH-—CHy—CH,— CH,—CH, {NI1,)

Alanilglutamilglicillisina

Alanilalanina

Hj H CH?

@CH— BN CHCOOH

Forma catidnica < pH 3

|
H3P+~T—CH——(”3—N—— CH—COO

Forma isoeléctrica

CH3 H CH3

o [
Hg_N—CH——(HJ—N——CH
0)
Forma anidnica > pH 10
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Hidrélisis quimica de enlaces peptidicos

6M HCI, 100°C, 24h

H O CH;, H.(] H CH;
N | ' g o _—
HN—C—C—N—C—CO0 —=— H;N—C—CO0" + #N—C—c00
| | { l
H H H H.0 H

H
Degradacion de Edman: determinacion de la composicion de Aa e
identificacion del residuo amino terminal

T

N=C=5 HET\T-ClH-C—N-(le-C—N-CH-C

i "
Phenylisothiocyanate l R R R

SR LI LI T

—C-N-CH-C—N- (le C—N- ClH C
Q R"

l H', mild

1 Il
N-H HZN-?H-C—N-ClH-C
O R R.F R

easily l Repeat
identified Has been done up to 40 amino acids



Identificacion del residuo amino terminal (o R: lisina) con Cloruro de Dabsilo

CH;,_
/N—@—N:NO-SOECi
CH

3

Dabsyl chloride

CH, CH,
e
N

S0,Cl
Dansyl chloride

CH; CH,
N
) C{:, CH, (’J\l‘l;/C!-l3
Dabsyl N | O
chloride | : ;
N N N Dabsyl
! | amino
gj N acid
Q==Se=0
é‘ O=S=0) O=B8=0
. NH NH
R'CH R'—CH R'-CH
=0 6 HCL 110°C, 24 b +°°H
HN HN " YNH,
n’-in R’-f» R_CH
[ it EooH
HN HN &
R R*—CH iy
Tetrapeptide Dabsyl R’—éH a-Amino
—( Ppeptide é acids
| OOH
mi' +

'



Hidrolisis enzimdtica: proteasas

A, [ R, O
Ll -l
M-terminal s+« —MN —C 42 —N4-C —C—«« C-terminal
|| Al
H H HJH
Enzyine Preferred Site® Source
Trypsin Ry = Lys, Arg From digestive systems of
animals, many other sources
Chymotrypsin Ry = Tyr, Trp, Phe, Leu  Same as trypsin
Thrombin Ry = Arg From blood; involved
i coagulation
V-8 protease R, = Asp, Glu From Staphyvlococcus aureus
Prolvl endopeptidase R, = Pro Lamb kidney, other tissues
Subtilisin Very little specificity From various bacilli
Carboxypeptidase A R; = C-terminal From digestive systems
arino acid of animals
Thermolysin R. = Leu, Val, lle, Met From Bacillus thermoproteolyticus

“The residues indicated are those next to which cleavage is most likely. Mote that in some cases pref-
erence is determined by the residue on the N-terminal side of the cleaved bond (R; ) and sometimes
by the residue to the C-terminal side (R, ). Generally, proteases do not cleave where proline iz on the
other side of the bond. Even prolyl endopeptidase will not cleave it B, = Pro.
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Obtencion y Sintesis de péptidos y proteinas

Purificacion a partir de un tejido
- trabajoso

- bajas concentraciones

Sintesis quimica directa
- Automatizada, 100Aa en 4 dias

(5 seg. en una bacteria)

Ingenieria genética

- Metodologia del DNA recombinante



Sintesis quimica de un Péptido

en Fase Solido (SPPS)

Amino acid 1 with

a-amino group protected

by Fmoc group

Fmoc —I‘Ii—i:l-i—O'

H
O |, i
0
® 2 -amino group is

Dicyclohexylearbodiimide activated at

(DCC)

- Fmoc: Fluorenyl methoxy carbonyl

0 L' o
I il AN
CH2—0—C—N—CH—C—0~

Amino acid
Fmoc rezidue

- t-Boc (or Boc): tert Butyl oxy carbonyl

carboxyl group
by DCC.

Grupo clorometilfenilo

Insoluble
G—C"*Oo polystyrene
— bead

Attachment of carboxyl-terminal
(D amino acid to reactive

£roup on resin.
(o)

Protecting group is removed
@ by flushing with solution
containing a mild organic base.

m—O—O

)+ F—cn,—Q—o

a-Amino group of amino
\ (@ acid 1 attacks activated
carboxyl group of amino acid
2 to form peptide bond.

k_,OH_NO

Dncyclohexylurea byproduct

Completed peptide is
s ® deprotected as in
reaction(2); HF cleaves
ester linkage between
peptide and resin.
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Polipéptidos pequeiios con actividad bioldgica

Insulina: polipéptidos A (21 Aa) y B (30 Aq):
Pancreas: Absorcion de glucosa: hipoglucemiante

Gly == Ile = Val = Glu = Gln=» Cys — S — S — Cys =» Ser = Leu == Tyr = Gln = Leu = Glu => Asn =» Tyr => Cys = Asn*NH,

\ 4 |
Cys Val S
| \Ala = Ser A R
S / S
_________________________ it i s e
|
? Val=> Glu = Ala = Leu=> Tyr = Leu=> Val = Cys = Gly = Glu
Asn == Gln == His = Leu == Cys = Gly = Ser == His = Leu Arg
7
Val Y
P NH,*Ala <= Lys <= Pro <= Thr <= Tyr < Phe <= Phe <= Gly

Phe

Glucagon: polipéptido de 29 Aa
Pancreras: Gluconeogénesis-glucogendlisis: hiperglucemiante

His-Ser-GIn-Gly=Thr-Phe-Thr-Ser-Asp-Tyr-Ser-
f 2 3 4 5 %6 F 8 9 1w M

Lys=Tyr=Leu=Asp=-Ser-Arg=-Arg-Ala=Gln=-Asp-Phe-
12 13 14 15 16 17 18 19 20 21 22

Val=-GIn-Trp-Leu-Met=-Asn-Thr
23 24 25 26 27 28 29



Péptidos pequefio naturales

Oxitocina: (9 Aa): hipotdlamo: cog‘rr'accio'n uterina, lactancia

H. O |
Cl = _CH,CH,C—NH,

JCH /C+NH—CH

0
H,CH H Y
CHCH,  C P
s NH X
oy no
HO@CHz— CH CH— CH,—C—NH,
NH o—]
= =L
o=? ITH
CH— CH,—S—+S—CH,—CH —ﬁ-{—N —CH —(||,‘+NH—C|H —ﬁ—{—NH—
o NS o I
cystine disulfide bridge /Cs
Ile = Gln H;C  CHj
Tyr Asn
Cys—S—S—Cys — Pro—Leu— Gly - NH,
amide frm)

Péptido pequefio sintético

COO
i
H;N—CH—C—N—CH—C—OCH,
H
L-Aspartyl-L-phenylalanine methyl ester
(aspartame)
0 NutraSweet®
| tC—NH,
;
(amide form)

Bradiquinina (9 Aa): Higado: precursor de BQ: coagulacion, inflamacidn, presién sanguinea

(0] O O O (@]
. I I [ I I

C terminus

0 0 0
Il Il Il

H3N—CH—C—N—(‘II—(‘—N—CH—C—NH—(ITH—(‘—NH—CIH—C—NII—(‘I'I—(7—N—CH—C—NII—(|‘H—C—NH—'CH—C—O‘

|
H CH, CE

|
TH OH

7o
HN”  NH,

Arg Pro Pro Gly Phe Ser

o

CH,
ITH
0
HN NH,
Pro Phe Arg



TGl Ghe-Fhe-Ley-OH
Tne-Ghe-Ghe-Fhe-Wet-OH
-Gl Ghe-Fhe-Met- Thr-Ser-Eiu-Lis-Ser-zin-Th-Fro-Ley-\ al-

Thr-Leu-Fhe-Lys-Asn-Ala-lie-V al-Lirs-Asn-Ala-His-Lys-Gie-Ein-
CH

Gldandula pituitaria e hipotdlamo: “analgésicos enddgenos”: inhibicion del dolor



H,N_ _NH
H\f HZIKF:NH
HN
7 \\\\J
) NH o
N
q »
0 \”__/V O
& g:o Eae

Bradiquinina

. CH5
CH,
Oxitocina

Angiotensina I

Sistema renina-angiotensina-aldosterona:
rifion-higado-pulmén-rifion: presion sanguinea

y volumen extracelular

s ,} o *@i

C03958

TRH (hipotdlamo): H. liberadora de
Tirotropina (TSH). En hipéfisis: estimula
liberacion de TSH (produccién de H.
tiroideas) y PRL (produccién de leche)

MN="\
NH
e
\ H H3C
N 0 N o 0
NH: O CH; O
H3C <N N
e
NH E
NH
N=/

0
CH
¥ NH
H,C
o)
o)
9] MNH OH
b
OH NH,
NH
HN
NH

Angiotensina IT
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