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Estructura general de los Aa

a Carboxilo |

Amino

R

Cadena lateral

Identificacion y numeracion de los C

R

|
I 1

€ 0 Y B o

6 5 4 3 2 | .
CH9—CHy—CHy9—CH9—CH §1. sustituyentes con

| | dtomos de > n°® atémico

TNH3 TNH3
Lysine




4 )

H [ - centro quiral (4 grupos #) = épticamente activa
*HsN—X—C00" . civmE i , . o,
3 Caiasimétricod _ cnantiémeros o estereoisémeros (imdgenes
5 especulares no superponibles)
Glycine - .
oS Alanine

lamne coo— C00" lanine
B
\Q 'S
a -
CHj3

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

(|100_ (|JOO_ COO_ COO
+ £
H3N—(|)—H H—(|}—NH3 < H3N-—— C--H H--—(EJ--1{TH3
CH3 CH3 CHS CHS
-Alanine D-Alanine L-Alanine D-Alanine

Formulas en proyeccion Fischer Formulas en perspectiva



Clasificacién y nomenclatura de estereoisomeros se basa:

S

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

Configuracion absoluta de los 4 grupos del C asimétrico

Compuesto de referencia: gliceraldehido

1CHO CHO
GHO ¥ CHO
HO—C—H {0 C""H H"%"“OH H—C—OH
l’IJHEOH *CH,OH CH,OH CH,0H
L-Gliceraldehido (L)Glyceraldehyde D-Glyceraldehyde DEhcerdcet K1
CO0 COO
@-¢=s et
CH; (R) CH, (R)
(LAlanine p2Alanine

"Muchos L-Aa son dextrorrotatorios”



Los aminodcidos poseen centros asimeétricos
C asimétricos (quiral) = isémeros 6pticos activos (estereoisémeros)

Isomeros 6p‘ricos o enantiomeros

S CHO CHO
{::}OH 4} \ Ho@
Ty CH,OH CH,OH
CHO CHU D-Glyceraldehyde L-Glyceraldehyde
?@ t Fischer projection formulas J
cho D L CHO
CH,OH CHEDH - ‘} \’ :
H=—C—=0OH HO~C—H
Ball-and-stick model f CH,,0H CH,0H
aTandsick mode® D-Glyceraldehyde L-Glyceraldehyde

t Perspective formulas J




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 optica
son una funcién 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).

Designacion estereoquimica a cualquier compuesto a

partir de la observacidn de su estructura tridimensional
.

%,
Prioridad de grupos (aGtomos de > nimero atémica): ,f@x
OR > OH > NH_ > COOH > CHO > CH,0H > CH; > (H)

C)

HOCH, == CHO

 Priorids

p-Glyceraldehyds

- H: grupo de < prioridad

- prioridad disminuye en sentido horario = R HC H

(rectus: derecha)

- prioridad disminuye en sentido antihorario = S
(sinister: izquierda) (sinistrus)

“Dificil de aplicar en moléculas que contienen

"-P%

L ‘o
SN
CHO = TH,OH

L-Glvceraldehyde

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

Ratate molecule s
group af lowest priarity
[(H) faces away

If pricrity of rermaining
groups decreases in
clockwisa directian,
configuration is&

= A-Glyceraldehyde

If pricrity decreasss
in counterzlockwise
direction, configuratian

55

= 5-Glycearaldehyde



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 ,

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

 L-Aa son (5)Aa ﬁf
CO0~ H---C---H
Excepcion: L-cisteina es (R) cisteina HSI:I—(:}H mzn
i
?Hi +HJ1/:\BDD_
SH * H



SH*, OR > OH > NH, > COOH > CHO > CH,0OH > CH; > H

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

COO0 €00
_ N (—
HHN_?_H /[‘.'Ha H;N El‘ H
H—C—C

H—tl}uDH [ CHs
CH
CHj I H:

Threonine
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R apolares alifdticos

Glicina COO-

Alanina |

Valina g .

Leucina H3N_CMH R aromaticos
Isoleucina lR Fe_rnilalqnina

Prolina .|r'osma
Metionina Triptofano

‘ Clasificacion de Aa ’

segun el grupo R

Arginina Glutamato

Histidina

R cargados positivamente J g R cargados negativamente
Lisina Aspartato

R polares sin carga
Serina
Treonina
Cisteina ?
Asparagina
Glutamina




Properties and Conventions Associated with the Standard Amino Acids

pK, values
Abbreviated K e mm Occurmence
Amino acid names M, I:—&reJH} {—%J (R Fgww: pl index* in proteins (%)
Nonpolar, aliphatic
R groups
Glycine Gly G 75 2.34 9.60 5.97 0.4 7.2
Alanine Ala A 89 2.34 9,69 6.01 1.8 7.8
Yaline Val ¥ 117 2.32 9.62 5.9/ 4.2 6.6
Leucine Leu L 131 2.36 5.60 508 3.8
lsoleucine e | 131 2.36 9,68 6.02 4.5 .
Methionine Met M 149 2.8 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 Y 181 2.20 9.11 10.07 5.66 1.3 3.2
Tryptophan Tp W 204 2.38 g.39 589 0.9 1.4
Polar, uncharged
R groups
Serine Ser 5 105 2.21 9.15 5.68 0.8 6.8
Proline Pro P 115 1.99 10,96 648 1.6 5.2
Threonine The T 119 2.11 .62 5.87 0.7 5.9
Cysteine Cys C 121 1.96 10.28 .18 5,07 2.5 1.9
Asparagine Asn N 132 2.02 B.B0 5.41 3.5 4.3
Glutamine Gln Q 146 2.17 9.13 5.65 3.5 4.2
Positively charged
R pgroups
Lysine lys K 146 2.18 895 10.53 G.74 39 59
Histidine His M 155 1.82 9.17 6.00 7.59 3.2 2.3
Arginine Ag R 174 2.17 9.04 12.48 10.76 5.1
Megatively charged
R groups
Aspartale Asp D 133 1.88 9,60 3.65 2.77 3.5 5.3
Glutamata Glu E 147 2.19 9.67 4.25 3.22 \ 3.5 / 6.3

*A scale combining hydrophobicity and hydrophilicity of R groups; it can be used to measure the tendency of an amino acid to seek an
aqueous anvironment { — values) or a hydrophobic environment [+ values). See Chapter 12. From Kyte, J. & Doolittle, R.F. {1982) J. Mo/,
Bial. 157, 105 - 132,

"Average occurrence in over 1150 proteins. From Doolittle, R.F. (1989) Redundancies in q‘lmtein sequences. In Prediction of Profein
Structure and the Principles of Protein Conformation (Fasman, G.D., ed) Plenum Press, NY, pp. 599-5623.



No polares alifaticos

{laoo
H31'~I—(|J L
H

Glycine

CO0
H,N—C—H

Leucine

COO

Hz].{r/ I“““]I_I 2

H,—— CH,

Proline

(|JDO (|]OO
Har'q—tl:—H HEI“IJ—(]]—H
CH; CH
ey
CH; CHj
Alanine Valine
{lj'f)() (EOU
HSN—(F‘—H ngir—f]:—H
?H2 H— fi;'—CHa
CH. (Ing
F G
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 COO~
- Gly
* Pro |

- Ala Hgﬁ— C —H
Vel |

* Leu R

- Ile

hidréfobo
V4 °
Aromaticos
C|300 - (|JOO - COO~
Hgfir—tlc—H N
CH,
Phenylalanine Tryptophan Tyrosine

(apolares?)




Polares sin carga

(|300
R

Iflli]-D ?DD (ljl:'{}
H,N—C—H H.N—C—H  HN—C—H
CHj SH
Serine Threonine *Cysteine
C|100_
Hgﬁ—C—H (EUC' (EU(J
CH, }hﬁ—?—H Iﬁﬁ—?—ﬂ
?Hz ?HE
C CH,
P
e H,N \D 'I”L
N
N o
Tyrosine Asparagine Glutamine
C|300_ (|JOO_
H3I:I—CH H3I:I—CH
Cysteine | |
CHjy n _ CH;
| 2H™ + 2e |
SH ,_’
| Cystine
SH ; S
| 2H* + 20~ |
Cysteine (|3I—IQ o (|31—I2 +
(|3H—NH3 C|)H—NH3
COO~ COO~

Cargados positivamente (bdsicos)

* . 14 .
apolar alifatico?

?00‘ $00‘ ?00‘
Ihﬁ—?—H Iﬁﬁ—?—H Ihﬁ—?—H
= & B
CH, CH, C—NH
| | I’ CH
CHQ CHQ »‘f‘.
| | C--N
-
"NH; ?=ﬁH2
NH,
Lysine Arginine Histidine
Cargados negativamente (acidos)
?00— ?00—
Ihﬁ—?—H Ihﬁ—?—H
C]JH2 (|:H2
COO~ ?Hg
CO0"~
Aspartate Glutamate




pequeros

apolares
Cysg Cys muy pequenos
Gly
Pro Ala Ser
Cvys
Ile Val hJ Thr Asn
Leu Sec
alifaticos As -
negativos
Glu GIn
Met Lys .
e e Tyr His) /. positivos
ITrp 8
romaticos cargado

polares

grandes
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Aa NO convencionales: modificados luego de incorporarse a la proteina.

H
HO—C '[lez
H,C _, CH—COO

" TH

(Prolina) 4-Hydroxyproline - Coldgeno
- Pared celular de plantas

H_.,'I:J—CHE—?H—EHE—CHE—I:FH—EDD

OH 'NH;,
(Lisina)  5-Hydroxylysine - Coldgeno

CH,—NH—CH;—CH;—CH,— ﬂHu—{llH—(I{ W0

'NH,
6-N-Methyllysine - Miosina

O
00C—CH—CH,—CH—CO0O
'NH,

(glutamato) y-Carboxyglutamate - Protrombina

HN__ 600"
"
H,-J:IH (CHy) NH,
CH—(CH,), —(CH,),—CH
ooc” M coo

(CHa)s
£ 78 "«If
H:N = CO0
(lisina x 4) Desmosine - Elastina

HSe—CH;—CH—COOQ

"NHa
(cisteina) Selenocysteine - Glutatién peroxidasa

Aa que NO forman parte de proteinas

H,;N—CH,—CH,—CH,—CH—COO" HoN—C—N—CH,—CHy—CHy,—CH—COO™

|
"NH; (|) H

Ornithine

Citrulline

- Biosintesis de arginina

.
M y en el ciclo de la urea




Aa que NO forman parte de proteinas

Name Formula Biochernical Scurce, Function
B-Alanine HEIﬁ — CGHy—GH,— CO0r Found in the vitamin pantothenic acid and in some important
natural peptides
p-Alanine GO0 In polypeptides in sorne bacterial cell walls
et RlH,
o
;-hﬂg;nobut}:ric Haftl —GH, —CH, —CH, — Calr Brain, other animal tissues; functions as neurotransimitrer
a

r-Glutarmic acid

L-Homoserine

I-Ornithine

Sarcosine

L-Thyroxine

CDO-

Cocr
.
HN—C—H
|
+
CH,— CH,— CH,NH,

CH;—N—CH, — COC"
I

H
COocr
.
HN—G—H | |

CH, Q OH

In polypeptides in sotne bacterial cell walls

Many tissues; an intermediate in amine acid metabolizm

Many tissues; an intermediate in arginine synthesis

Many tissues; intermediate in amino acid synthesis

Thyroid gland; is thyreid 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
+ B +
H H H j H
. B4 By
*HN COOH \ +H;N 00" V. [k CO0~
100
N~ ™~ Both groups
S Zwitterionic form deprotonated
£
o Both groups
Y—
58 / protonated
| | |




Aa se comportan como dcidos o bases

Acido: dador de H* Base: aceptor de H*
H H H H
R—%}—EDD — R—‘TL—CDD + H' R—é—EDD + H" — E—é—EDDH
‘NH,, NH, “NH., +NH,
Zwitterion Zwitterion

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

Acido diprético: Aa monoamino monocarboxilico, totalmente protonado

H H'
FL—JII—-E‘-DDH i» R I,—EDD i» R l—[!DD :
+I!"IH_-.J- +I':'IH_'-: NHJ

Carga neta:  +1 0 -1



Properties and Conventions Associated with the Standard Amino Acids

/ PK, values
Abbrewiated pK pH: Hydropathy Occurrence
Amino acid names M, :—Wll.im ( 3) (R group) pl ax* in proteins (%)
Nonpolar, aliphatic
R groups
Glycina Gly G i 2.34 .60 597 Coo~ T2
Alaning Ala A B9 2.34 3,69 6.0l . (l; - .8
Valine Val W 117 2.32 9.62 5.97 ST 6.6
Leucina leu L 131 2.36 5.60 5.98 CH, 5.1
Isalaucing e | 131 2.36 .68 &.02 )
Methionine Meat M 149 2.8 9,21 5.74 2.3
Aromatic R groups
Phanylalanine Phe F 165 1.83 9,13 5.48 oH 3.9
- - - 2.0 .11 10.07 2.00 _ 3.2
. ?00 . (foo . (foo 2.38 3,39 589 Lopeinty 1.4
HSN—(|J—H H3N—(|J—H H3N—(|J—H
CH CH. CH .
L e ik 2.21 9,15 5 68 S 6.8
| I || CH 1.99 10,96 AE H;N—C—H L
OHa CHs o 2.11 9.62 5.87 H, 5.9
CH, NH 1.96 10.28 5.07 1.9
N by 2.02 B.80 5.41 SH 43
Sk T 2.17 9.13 5.65 Cysteine 4.2
NH,
Lysine Arginine Histidine
Lysine lys K 146 2.18 8.95 10.53 9.74 39 5.9
Hishidine He H 155 1.82 9.17 R 7.9 il 2.3
Arginine &g R 174 217 5.04 12.48 1076 4.5 L
Megatively charged
R groups Co0 CO0
Aspartale Asp D 133 1.8= .60 3.80 2.77 s | o |
Glutamate Glu E 147 2.19 9.67 4.25 3.22 O R
CH:; CIVHZ
*A scale combining hydrophobicity and hydrophilicity of R groups; it can be used to measure the tendency COO CH,
aqueous anvironment { — values) or a hydrophobic environment [+ values). See Chapter 12. From Kyte, J. (IJOO‘
Eial. 157, 105-132.
Aspartate Glutamate

"Average occurrence in over 1150 proteins. From Doolittle, R.F. (1989) Redundancies in protein sequences!

Structure and the Principles of Protein Conformation (Fasman, G.D., ed) Plenum Press, NY, pp. 599-5623.




Curvas de titulacion de un Aa

Determinar cantidad de un dcido en una solucién

Adicién de OH:

- eliminacién de H' de un Aa (colorante indicador)

- formacion de H,O0.

K: constante de disociacién de dcido
(K de equilibrio)

Py = log 17K, = - log K,

pK: medida de la tendencia de un grupo
a ceder un H*

'fKa o*pka = cido fuerte

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

pH < pI: carga neta (+) —> catodo

pH > pI: carga neta (-) —> dnodo

®

Gli

P&,

n
NEL)
CH, —— (FHE —

Co@)

cina

pK;

Coo~

13
— Glyeine 0.1M, 25°C
_p.K-_-g = 89.60
- ~-110.3
= Regidn tamponante
9.60 p—————————————1-1E. |
B - 8.3
TR -
pH I . .
" pk, = 2.34 T
S | T——— 3.3
— Region tamponante =
2.34 . i
............................................ -4 1.3
ﬂ | |
0 0.5 1 1.5 2
OH ™ (equivalents)
Carga neta: +1 o) -1




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

Pk, 2 1 i 8 10 12
Methyl-substituted i i
carboxyl and ___Jj‘ + j
Aming groups CHy—COOH ‘_T CHy—COO~  CHs—NHj \—T CHy—NHy
i in
Acetic acid Methylamine
The normal pk, for The nprmal pk, for an
earboxyl group iz abou @ aming group is alzl-uut
" +
Carboxyl and NHj B NHj i NH;
S é—ﬂ-ﬂﬂH "/ {ll COo0 "‘j H l!|3 CO0
in glyeine H— S H . ' * H—C—
| N, | N
H H H H H
a-Ami::;:f acigtElycine) Zwitterion n-ﬁmj:lil:;: aci ine)
Repulsion hq:h-.ree.t the amino EJII'[IDI‘IE!gﬂlI:}?D GRygen atoms
group and the departing proton in the carboxyl group pull electrons

lowers the pk,, for the carboxyl

group, and oppositely charged

groups lower the pK, by stakbi-
lizing the swilterion.

away from the amino group,
lowering its pk,.



pK, y pI de Aa con grupos R

y ionizables

pK, values
Abbravisled P, pK; ph
Amino ackd names (—COOH) (—HNH;) (R group) pl
Monpolar, aliphatic
R groups
Glycine (cy & 2.34 9,60 5,97 l\
Alaning Ala A 2.34 5.69 :
Valine Vol W 2.32 9.62 £.97
Leucine Leu L 2.36 9.60 5.98
Isobeucine e | 2.36 5.68 &.02
Rebisthuacuninw: Mel M 2.28 9.21 £.74
Aromatic R groups
Phusrrylalagnire: Phe F |83 9.13 5.48
Tyrosine Ty ¥ 2.20 5.11 10.07 566 |
Tryplophan Tp W 2.38 9,30 5.89
Polar, uncharged
R groups
ST Ser 5 2.21 9.15 568
Froline Pro P 1.99 10596 645
Thireonine The T 2.11 9.62 5.87
Cysteine Cys C 1.96 10.28 B.18 507
Aspuar agine Asn N 2.02 B.BD 541
Glulaming Gin Q 2.17 913 5.65
Posttively charged
R groups
Lysane lys K 2.18 B.95 10.53 0.74
Histidine Hs H 1.82 8.1/ 6.00 7.55
Arginun Ag R 2.17 9.04 1248 10.76
Megatively charged
R groups
Asgaariale Asp D 1.88 9.60 3.65 2.0
Glulamate Glu E 2.19 9.67 4.25 3.22

Aa: R no ionizable

pk;: 1.8 - 2.4
DKy 8.8 - 110]- glicina

(‘300‘
Haﬁ—(f—H

CH,

OH
COo0
Tyrosine H:;}-J— {l} —H
H,
Su
Cysteine

Aa: R ionizable

PA1, PRz Y PAR



Curva de titulacion de glutamato

r.lﬂm@ CO0 COO CO0

—CH _CH —CH H.N—CH
v | EN :

THe K e K T K i

-:|:HE Fla, +I:!H. i - ¢H, £24 CH,

S.
pH 8|
4.
IP_KII:.IIII-
0 10 2.0 3.0

OH™ (equivalents)

Carga neta: +1 o) -1 -2




Curva de titulacion de histidina

o) G00 C00 CO0
(fiN—CH N—CH N—CH H,N—CH
JIZH. " L::[—]= - t::ﬂ2 H:
[_'.—['-IH ] e _Hx
| JCH pk, >:H pky [ HEH Pl ‘“ _J'GH
C— — (— — = —
H @ I H 11
10 | Histidine
G R e o
Pfélh = :
pH 6 :
4l Tagnpén fisioldgico
2
0 w20 30

OH™ (equivalents)

Carga neta: +2 +1 0 -1




14

12

10

Curva de titulacion de un tetrapéptido

Hsﬁ—(ll—H

i
CH,
[ coo-

Glutamate

COOH

Glutamate

-+

M

I
(lJ—H
i

CH,
‘NH;

COOH

]

Lysine

COO~

|
) o
2

€00
@Dcn
H

Glycine

CH,

Alanine

HZN—(lf—H
CO0~ <|3H2
@)cn | Tetrapeptide: ca,
G | Gl
f_EI (IJHg .IE'IJ-E Glutamate
@ N
R Gly
— Lys
Lysine I A

Moles OH" added per mole tetrapeptide




COO~

Glutamate

Glutamate

H

COOH

Glutamate




PI de algunas proteinas

The Isoelectric Points of Some Proteins

Protein pl

Pepsin ~1.0
Egg albumin 4.6
Serum albumin 4.9
Urease 5.0
3-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 ==} Proteina: uno o mds polipéptidos

Enlace peptidico: unidn covalente

Amino acido (1) Amino acido (2)
H H
7




OH dificil

de sacar
R! H| R?

| — ||
H,N—CH-{C—QH]+ )-N+-CH—CO0

[
O

r WY
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

Ala

Glu

Gly

Lys

|
CH-—CHy— CH,— CH,—CH, (NI,

Alanilglutamilglicillisina

Alanilalanina

Hj H CH?

@CH— s s coom

Forma cationica < pH 3

CH; H (ng

|
Hgﬁ—CH—(”:—N— CH—COO"

Forma isoeléctrica

?HB H ?HB

. |
HoN—CH——N-- CH-£C00)
0

Forma anidnica > pH 10
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Hidrdlisis quimica de enlaces peptidicos

6M HCI, 100°C, 24h

H O CH; Hal H CH,
.0 | ' e |
HN—C—C—N—C—C00 —==— H;N—C—CO00" + H N—C—C00
i | r |
H H H .0 H -

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

T

{O)—N=C=3 Hgﬁ-clH-C—N—(le—C—N—CH-C

! M
Phenylizothiocyanate l R R R

i o
)

11

'

—N—C-N- CH C—N- (le C—N- ClH C
U R”

l H' . mild

N-H HZN-?H-(Hj—I\II-CIH-("j

O R & :
easily 1 Repeat
identified Has been done up to 40 amino acids



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

/NQN:NQSOZCI
CH

3

Dabsyl chloride

CH; CH;
/
\N

S0,C1
Dansyl chloride

CH, CH,
o

i

Dabsyl N
chloride ‘I-..

R’—IJ:H
¢=0
HN
R‘—éﬂ

|
COo

Tetrapeptide

CH; CHjy4 CH, CH,
KI"'.” KN,
f“:l l.ﬁ‘“
%#J b,
N N Dabsyl
l |_ BTG
¥ N acid
' |
- S
0=8=0 0=$=0
Jas NH
>, O
i R'—CH
lJ|J= 6 m HCI, 110°C, 24 h éﬂﬂH
HII q.ilH“
z
0 COOH
HN 3
“NH,4
Rﬂ_{JJH Dabsyl RH—L!!H g
(—() Ppeptide acids
l J;(}GH
T :
R“'—?H “NH,
CO0 R‘—IJJ[-[



Hidrolisis enzimatica: proteasas

R,|Q R, O
NI ©
M-terminal === —N—C —4+C —N-4+C —C—=--+ C-terminsl
| | Al
2 \_HJ H
Enzyme Preferred Site® Source
Trypsin Ry = Lys, Arg From digestive systems of
animals, many other sources
Chymotrypsin R, =Tyr, Trp. Phe, Len  5Same as trypsin
Thrombin Ry = Arg From blood; involved
i coagulation
V-8 protease R; = Asp, Glu From Staphylecoccus aureus
Prolvl endopeptidase  R; = Pro Lamb kidney, other tissues
Subtilisin Very little specificity From various bacilli
Carboxypeptidase A R; = C-terminal From digestive systems
amino acid of animals
Thermolysin R. = Leu, Val, lle, Met From Bacillus thermoproteolyticus

“The residues indicated are those next to which cleavage is most likely. Note 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 is on the
other side of the bond. Even prolyl endopeptidase will not cleave if 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



’ o s . ’ R Grupo
Slﬂ"'gSlS qUImICG de un Pep"'ldo clorometilfenilo

en Fase Solido (SPPS) oo Q) polvatzrene

bead
Amino acid 1 with
wamino group protected

b¥ Fmoc group

Attachment of carboxyl-terminal
aming acid to reactive
ETOUR 0T PESITL

Fmoe —N—-él-[—gt—{}' Protecting group i3 removed
| (& by flushing with solution
containing a mild erganic base.

H
5, Amino acid 2 with
< f||—N=G=N4<_\> — p‘I-UtECLE’d
X i e @ &-am.umdm g‘l‘?.lp is
i lin activated a
Dmyclnheg%él;bndumlde Tyt Tkl
by DCC.
c-Amino group of amino
_é é ﬂ\'l acid 1 attacks activated
§ - i carboxy]l group of aminoe acid
S pE 2 to form peptide bond.
1 i
—OhO
HoH
Dieyelohexylurea byproduct
- Fmoc: Fluorenyl methoxy carbonyl ,

Reactions (Z) to (1)
repeated as necessary

Emoc) —N—CH—CSBEEEE - CHa—{ el == === === i i o i
T
CHy—O0—C—N—CH—C—0~
% Completed pEpt:Lda is
ne deprotected as in
® ep
r&nctmn@} HF cleaves
Amino acid ezter linkage between
Fmoe residue peptide and resin.

mﬁéﬁ_g.ij;_h co-cnd H-Q

- t-Boc (or Boc): tert Butyl oxy carbonyl
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Polipéptidos pequeiios con actividad bioldgica

Insulina: polipéptidos A (21 Aa) y B (30 Aa):
Pancreas. Absorcidn de glucosa: hipoglucemiante

Y 4
Cys Val
Pl e, o B g e oy ey
Ala = Ser /
S K
_________ O ———
S

Asn = GlIn == His = Leu = Cys=> Gly = Ser = His = Leu

7

Val

1

Phe

NH,=Alg e Lys-=%= Priy =& Thi == Tyt == Phe - Pli¢ «=Gly

Glucagon: polipéptido de 29 Aa

Pdncreas.

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

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

Val=» Glu == Ala == Leu=> Tyr = Leu—>» Val = Cys = Gly = Glu



Péptidos pequefio naturales

Oxitocina: (9 Aa): hipotdlamo. Cog’rmccién uterina, lactancia
I

I
CH C-+NH—CH

v o
CH,CH, CH \ A°
~ C
s NH X
o L
HO—@—CHz— (|:H (|:H —CH,—C—NH,
NH =il
=1 ==
o=t NH

CH
rl
H,C' CH,

cystine disulfide bridge

Ile = Gln
Tyr Asn

Cys—S—S—Cys — Pro— Leu—- Gly- NH,

anide form)

|
CH—CHZ—S—|—S—CH2—CH—(ﬁ-{-N—CH—(|f+NH—C|H—(|f—+—NH—(|JH—-C—~NH2
. U CH
0 A

Péptido pequefio sintético

COO
CH, O CH, O
H31¢I—(|3H—(“3—§—(|:H—(“3—00H3
L-Aspartyl-L-phenylalanine methyl ester
(aspartame)
i NutraSweet®

(amide form)

Bradiquinina (9 Aa): Higado. Precursor de BQ: coagulacidn, inflamacion, presién sanguinea

0 O
[

O

i 0
I I

O
+ I

O (0]
[ [

(8

, 0
I l

HN—CH— G = NS EG—N— CH = C=INHE—aGH—E— N — CH = e =N EH— 6 —=N— CH = G—INH—@H—lG— NH— GH—E = 0=

| | |
U U H CH, CH,

NH
|
75\
N

H NH,

Arg Pro Pro Gly Phe Ser

CH,
NH

|
7\
BN NH,
Arg

Pro Phe



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

Gldndula pituitaria e hipotdlamo. “Analgésicos enddgenos”: inhibicion del dolor



SR
7 9]
9] NH

C03958

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

Rils tiroideas) y PRL (produccién de leche)

Oxitocina

Angiotensina I

Sistema renina-angiotensina-aldosterona:

rifion-higado-pulmén-rifion: presion sanguinea
y volumen extracelular

N=/
CH CHs
NH
H;C
O
]
0 MNH OH
OH NH,
NH
HM
NH

Angiotensina IT
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