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Contenido de la clase
Proteinas: funciones

Aminoadcidos:

- Estructura y clasificacion segun la estructura
- Clasificacion segun los grupos R

- No convencionales

- Propiedades dcido-base

Péptidos - Proteinas

- Enlace peptidico

- Sintesis

- Propiedades bioldgicas
- Proteinas conjugadas




Proteinas de ftransporte: Proteinas nutrientes de reserva:
- Hemoglobina - Proteinas de semillas (trigo, maiz, arroz)
- Lipoproteinas = Ovoa(lburmna
-Transportadores de membranas - CGSE_'“Q
biolégicas - Ferritina (Fe)

Enzimas:
Reacciones bioquimicas
r Otras:

P T - Monelina (vegetal: edulcorante?)
ro?'e ades - Anticongelantes (sangre de peces
Proteinas reguladoras: Bioldgicas de Antdrticos)
- Hormonas y proteinas G las Proteinas
- Regulacién génica J

C L* Proteinas contrdctiles o motiles:
- actina y miosinas

- tubulina: dineinas y kinesinas

Proteinas estructurales:

- Coldgeno (tendones, cartilagos, piel)

- Elastina (ligamentos) Proteinas de defensa:

- Queratinas (pelos, ufias, plumas) - Inmunoglobulinas (anticuerpos)

- Fibroina (fibras de seda de de telarafias) - Fribrindgeno y trombina (coagulacién)

- Resilina (unién de alas en insectos) - Venenos de serpientes, foxinas bacterianas,
toxinas vegetales (ricina)
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Estructura general de los Aa

ShE
o %0

Amino Group Side Chain

Carboxyl Group

Identificacion y numeracion de los C

R

A
| 1
6 5 4 8 !E!’]

CHo—CHg—CHy—CHy CO0~ C1: sustituyentes con
|

dtomos de > N° atémico

+NH;3 tNH;j

Lysine

Los aminodcidos poseen centros asimétricos: Gliceraldehido

- C,: asiméfrico (quiral) = isémeros 6pticos “estereoisémeros” (enantiémeros): L o D
- Gliceraldehido: molécula de referencia.

- imdgenes especulares NO superponibles

Mirror CHO D L CHO
|
I Ball-and-stick modelsl \\\ H—C—8E 4} HO_(J:_H
. CH,OH CH,OH
D-Glyceraldehyde L-Glyceraldehyde

t | Fischer projection formulas |J

B

cio O L CHO
H—(C—OH d S HO—C—H
o = CH,0H CH,0H
{" ICHO CHO D-Glyceraldehyde L-Glyceraldehyde
H~,C‘. .‘C\AH ] ._l‘Yi‘F-
CH,OH CH,OH C/H,-c.)_.HOH tl Perspective formulas |J
2




Estereoisomeros o enantiomeros: aminodcidos

L (levdgiro): Aa en la mayoria de las proteinas
D (dextrégiro): péptidos pequefios Alanina
(pared bacteriana, antibidticos) . .
anine €00~ Co0~ amne

?#m T rﬁ#ﬂ@}?

CHj CH;

Dos convenciones diferentes de la configuracién de los estereoisémeros: L y D

(|100’ (|300‘ CO0" COo0"
@D HC ) e @G 1) "
CHj CH, CH, CH, R f oo
L-Alanine D-Alanine L-Alanine D-Alanine 3 [
Formulas en proyeccién Fischer Formulas en perspectiva H
) Glycine
R (cadena lateral) en alanina: - CH3 (Gly. )

Configuracion de Aa: L y D

Configuracion L Configuracion D




Enantiomeros: Ry S (sistema Cahn-Ingold-Prelog)

- Rotacidn de luz polarizada a la derecha = D, disolucion de D-gliceraldehido = a varios D-aminodcidos

Desventajas de nomenclatura L-D:

- Correspondencia no siempre cierta ya que la direccién de la rotacién épticay magnitud son una funcién complicada

de las estructuras electrdnicas 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)

Ratate malecule 20
graup af lowest priority
H) faces away

Designacion estereoquimica a cualquier compuesto a partir de la observacién H CH .. .
de su estructura tridimensional % If pricrity of remaining
/@\ groups decreasss in
- Prioridad de grupos (dtomos de > nimero atémica): HocH,<—cHo  Cloclkwise direction,
configuration is R
OR > OH > NH, > COOH > CHO > CH,0H > CH; > H (Bplyoeraldehyr
P r loridad =@Glyceraldehyde
H: grupo de < prioridad HO« & H I Pty e teshed
s S . . i terc o kin
- prioridad disminuye en sentido horario = R (rectus: derecha) CH'S%CH S Qirii;:g:rzc?r?fi;uq?:tion
2 S

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

(sinistrus) =(&)slyceraldehyde

"Dificil de aplicar en moléculas que contienen mds de un C asimétrico = siguen usando L-D"

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

SH*, OR > OH > NH, > COOH > CHO > CH,OH > CH, > H
T e——

Grupos grandes se ordenan en los puntos de divergencia, por ejemplo:
-CH,CH,SH > -CH,CH,O0H

CHO O
@ HH: = (99
CH,OH chong
@Glyceraldehyde o-GIyteruldehyde

-
i
C—CO0O"
'H

* L-Aa son

Excepcién: L-cisteina es R cisteina

-




Los invito a que analiceny g, o, oH> NH, > COOH > CHO > CH,OH > CH > H

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

@Threonine

COO0
HyN—C—H
H—(lj—OH
CH,
Threonine

Isoleucine

Contenido de la clase
Proteinas: funciones

Aminodcidos:
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R apolares alifdticos
Glicina
Alanina
Prolina
Valina

COO~

Leucina
Isoleucina

Metionina

R aromaticos
Fenilalanina
Tirosina
Triptofano

T

Clasificacion de Aa
segln el grupo R

J

R cargados positivamente
Lisina
Arginina
Histidina

Jl'»

R cargados negativamente
Aspartato
Glutamato

R polares sin carga
Serina
Treonina
Cisteina
Asparagina
Glutamina
Apolares alifaticos Orden de hidrofobicidad
COO COO pOIGr‘
i ] 2 - 6l 0
H;N—C—H H;N—C—H y COO
- i * Pro |
N + Ala &
| et H;N—C—H
anine Valine V l |
(EOO (‘300 (‘300 La i
Haﬂf(‘}fH H,;N—C—H Hal\‘lff]jfﬂ IT; R
CH. [ H—C—C S
ot i iy hidréfobo
cH o, CH,
CH; CHy s (lgﬂq
\ Dog
CH, Aromaticos
Leucine Methionine Isoleucine
(\300 Glicina en una proteinas: N ?007 HN EO(I: H,N- EOO?
H;N—C—H - minimo impedimento estérico HSNi?iH L SN
E‘[ - flexibilidad estructural CH, CH,
)
CoO @
| H Prolina en una proteina:
HZN/ \CHE - baja f!e{(lblhdad estructural por Phenylalanine Tyrosine Tryptophan
‘ l gT‘UPO Imino.
H,0—CH
3 (polares)




C00"
H,N—C—H

Polares sin carga
c00 600 C00 Cargados positivamente (bdsicos)
H,N—C—H H,N—C—H H,N—C—H Coo™ ?oo* CoO~
H,0H H—C—O0H : H, Hgbll—(ll—H H;;I{I—(‘]—H Hﬂﬂ:fcl—H
Hy SH (lez CH, ?Hz
Serine Threonine *Cysteine CH, éHz €=
[ \ CH
CH ~
o S
. : CH
HN-CH  HN-GH [ ™,
+ =
G, ?m NH, fT'!—NHg
(IJ H, NH,
o 2N/ \O i Lysine Arginine Histidine
N Yo - .
* apolar alifético? Cargados negativamente (dcidos)
Asparagine Glutamine
COO~ COO~ COO~ (|]OO“
o] o N N
H;N—CH H;N—CH H;N—C—H H;N—C—H
Cysteine | | | |
(EHZ 2H* + 2™ (EHZ (']HQ (|:H2
SH i S -
e é Cystine COO (|3H2
| 2H* + 2 | COO™
Cysteine (EHZ " (\DH?‘ . Aspartate Glutamate
C‘HfN C‘HfN
[efe]0 1 CO0~

IR ES N Properties and Conventions Assodated with the Common Amino Acids Found in Proteins

Abbr eviationy HI = AG (solvente hidrofébico — H,0) | ((ydropathy) | occurrence in
Aminoacid symbol Ml AG: (_) = qugados 0 polares index’ proteins (%)
AG: (+) = no polares o hidrofébicos
Glycine Gly G 75 234 9.60 597 — 0.4
Alanine Ala A 89 234 9.69 6.01 1.8
Proline Pro P 1S 199 10.96 6.48 —1.6
Valine Val v i Ll 232 9.62 597 4.2
Leucine Leu L 131 236 9.60 598 3.8
Isoleucine e I 131 236 9.68 6.02 4.5
Methionine MetM 149 228 9,21 574 n e
Phenylalanine Phe F 165 1.83 9.13 5.48 39
Tyrosine Tyr Y 181 220 911 10.07 566 3.2
Tryptophan Trp W 204 238 9.39 5.89 14
Pglar, uncharged
R groups
Serine Ser S 105 221 915 5.68 6.8
Threonine Thr T 119 211 9.62 587 59
(.Ebeine' Cys C 121 196 10.28 8.18 507 19
Asparagine Asn N 437 2.02 8.80 5.41 43
Glutamine GIln Q 146 217 9.13 5.65 4.2
R groups
Lysine Lys K 146 2.18 8.95 10.53 9.74 59
Histidine His H 155 1.82 .17 6.00 7.59 23
Arginine Arg R 174 217 9.04 12.48 10.76 51
egatively charged
R groups
Aspartate Asp D 133 1.88 9.60 3.65 21T =35 53
Glutamate Glu E 147 219 9.67 4.25 3.22 k -35 J 63
*M, values reflect the structures as shown in Figure 3-5. The elements of water (M, 18) are deleted when the amino acid is incorporated into a polypeptide.
*Ascale combini ici il groups. DG )oftransfer i infrom ahydrophs entto water. This

transfer

Jforcharged o

Jfor amino aci

DG, i r pe i s " 0; positi i G
more hydrophabic side chains. See Chapter 11, From Kyte, J. & Doolittle, R.F. (1982) A simple m ethod for displaying the hydropathic character ofa protein. J. Mol. Biol. 157, 105-132.
‘Average occurrence in more than 1,150 proteins. From Doolttie, R.F. (1989) Redundandes in protein sequences. In Prediction of Protein Structure and the Principles of Protein Conformation

cy

(Fasman, G.D., d.), pp. 599-623, Plenum Press, New York,

gxvgen oroiffogen.
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Aminoacid

Nonpolar, aliphatic
R groups

Glycine Gly G
Alanine Ala A
Proline Pro P
Valine Val v
Leucine Leu L
Isoleucine Ile 1
M ethionine Met M
Aromatic

R groups
Phenylalanine Phe F
Tyrosine Tyr Y
Tryptophan Trp W

Polar, uncharged
R groups

Serine Ser S
Threonine Thr T
Cysteine.n Cys C
Asparagine Asn N

Glutamine Gln Q
Positively charged
R groups

Lysine Lys K
Histidine His H
Arginine Arg R

Negatively charged

R groups

Aspartate Asp D
Glutamate Glu E

Abbreviation/ Re I ac i6n 8
symbol

- ctura ( -aromaticos)

- fama

- pola pequefios
- carga apolares

grandes
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Aa NO convencionales: modificados luego de incorporarse a la proteina (modificaciones postraduccionales)

H
HO- —rH;
H,C._, CH—COO
H  TH

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

H_-.N—CHi—(le—CHZ—CHZ—(le—COO
OH " NH,

(Lisina) 5-Hydroxylysine - Coldgeno

CH,—NH—CH,—CH;—CH,— CH,—CH—CO00
'NH,
(Lisina) 6-N-Methyllysine - Miosina

Aa que NO forman parte de proteinas

HyN—CH,—CH,—CH,—CH—CO0™ Hszc—ITI70H270H270H270H7000’

I
(o)

COO
00C—CH—CH;—CH—COO

"NH,
(glutamato) y-Carboxyglutamate - Protrombina

H.N_ /€00
“cfi

H,N\ (CHy) NH,
/CH—(CHmT T(CH,»—C@
00C » €00
W

(CHy),
H
BN C00

(lisina x 4) Desmosine - Elastina

HSe—CH;—CH—COO

"NH4
(cisteina) Selenocysteine - Glutatién peroxidasa

Biosintesis de arginina

+ +
Ornithine N1l SariTie Rzl y en el ciclo de la urea
Aa que NO forman parte de proteinas
Mame Formmila Biochemical Source, Function
B-Alanine HQI‘TJ —CH,— CH,— Codr Found in the viamin pantothenic acid and in seme important

-

T-Arcll:‘?‘inobutyﬂs: HyN—CH, —CH, — CH, — a0
a

D-Alanine (elolog
H —t:: — HH,
CHqy
p-Clutamic acid Coo-
e FiH,
L,
:|3H2 — Coo-
1- Homoserine GO0
H —(llz —H
CH, — CH,GH
Sarcosineg CH B_N —CH2 — COcs
!
L-ThyToxine coo-

+ |
=g —H | |
CHZQ OQ oH

natural peptides

Brain, ather animal tissuss; functions a5 neurotransmitter

In polypeprides in some bacterial cell walls

In polypeptides in some bacterial cell walls

Many tizsnes; an intermediate in amine acd metabolism

Thyroid gland; is thyroid hormene (| = iodine)

10



Contenido de la clase
Proteinas: funciones

Aminodcidos:

- Estructura y clasificacion segun la estructura
- Clasificacidn segln los grupos R

- No convencionales

- Propiedades dcido-base

Péptidos - Proteinas

- Enlace peptidico

- Sintesis

- Propiedades bioldgicas
- Proteinas conjugadas

Propiedades dcido-base
Tonizacidn de Aa en solucidn acuosa

Zwitterion (iones dipolares, iones hibridos)

- heutro a pH 7: (+) H5N* Zwitterionic Nonzwitterionic
. o (-) COO R :_H R ,-,H
- dipolo eléctrico 4 o" 3 OH
HaN HoN
@] @]
Acido: dador de H* Base: aceptor de H"
H H H H
R—é—COD" = R—#—COD" +H! R—é—CDD' i —— R—é—CDDH
+NH, NH, *NH, *NH,
Fwittarion Fwittarion

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

11



Propiedades dcido-base

Net charge +1 Net charge 0

R .
H _i L 4
*H,N/c\coou TN *Haﬂ/c coo

Hd‘

form

Concentration —

Zwitterion

Both groups
/ protonated

HO

L
Sy

H-Q

Zwitterionic

Net charge -1

R
L
HaN 00"

\ Both groups

deprotonated

Curvas de titulacion de Aa: K, pK,y pI

HA = H*+ A
K. = 1 xIA]
S [HA]
K,: constante de disociacion de dcido
pK, = log 1/K, = - log K,

13

Glicina
+ 4+
i® LR ﬂ® Iy
o= L — o
COGH) Co0- €00~
| Glycine 0.1M, 25°C
i pi; = 9.60

- Regidn tamponante, 108
: . 9.60 fmmmreen S : !
pK,: medida de la tendencia de un grupo a ceder un H* (R 8.3
1= E =
K4 = pK, ¥ = écido fuerte I | 1
]
i : I
I: punto isoeléctrico (pH isoeléctrico !
pL: p / (p ) - pK, =234 J | 1
- Aaen for'ma dlpolar‘. I Regién tamponant i = e
______ ]
- Sin carga eléctrica neta. 234k ; | | .5
pH < pI: carga neta (+) : | |
0 ] i
pH > pI: carga neta (-) 0 0.5 1 15 2
OH™ (equivalents)
Carga neta: +1 0 -1

12



Interaccion entre los grupos o

-amino y a-carboxilo de un a-Aa

pi, 2 4 ] 8 10 12
Mathyl-substituted i o
carhoxy] and _F,} = j
aming groups CHy—COO0H ,—.\\— CHy—COO" | CH3—NHj ,-T‘ CHy—NHp
i H'
Acetic acid Methylamine
The normal pK, for a The normal pi, for an
carhoryl group iz ahout 4.8, aming group is about 106,
-
+¢ +
Carboxyl and NHjy \ H H| NH
: 4 1
aming groups | _r/‘ é _(/? | .
in glyeine H—C—CDOOH = H-C--C00™ : 2 H—C—C00
| \ : | :z |
H H H ol H
a-Amino acid (glycine) 7o a-Amino acid (glycine)
oK, - 234 witterion p. — 8160
Repulsion between the amino Electronegative okygen atoms
group and the departing proton in the carboxyl group pull electrons
lowers the pK, for the carboxyl away from the agine group,
group, and oppositely charged lowering its pk,
groups lower the pK, by stahi-
lizi gl

Curva de titulacion de histidina (aa basico)

Los invito a que analicen este _ ¢® oo e 600
N—CcH @N—cH —CH H,N—CH
esquema en sus casas. b cay G ¢
R —N —MN —N,
E_IECH B CH K 1_,}“‘1& L
H T H T H T n
10| Histidine
8 B A i o R
al ' Taénpén fis?iolégico
OH™ (equivalents)
Carga neta: +2 +1 0 -1

13



TABLE Properties and Conventions Assodated with the Common Amino Acids Found in Proteins

f pK,values \

Abbreviation/ pK, pK, pkKr Hydropathy Occurrence in

Aminoacid symbol M * (—COOH) ('—NHI) (R group) pI index” proteins (%)*
Gly G Fi 234 2.60 597 —0.4 72
Ala A 89 234 2.69 6.01 1.8 7.8

Proline Pro P 11'5 199 1096 6.48 —1.6 52

Valine Val v 5 O 232 9.62 597 4.2 6.6

Leucine LeuL 131 236 9.60 598 3.8 91

Isoleucine Ile 1 31 236 9.68 6.02 4.5 53

Methionine MetM 149 2.28 9.21 5.74 1.9 23

Phenylalanine Phe F 165 1.83 9.13 5.48 2.8 39

Tyrosine Tyr Y 181 2.20 9.11 10.07 566 =1.3 32

Tryptophan Trp W 204 2.38 9.39 5.89 =09 1.4

Polar, uncharged

R group

Serine Ser S 105 2.21 9.15 5.68 —0.8 6.8

Threonine Thr'T 119 211 9.62 5.87 =07 59

Cysteine® Cys C 121 196 10.28 8.18 507 2.5 1.9

Asparagine Asn N 132 2.02 8.80 5.41 —3.5 4.3

Glutamine Gln Q 146 217 9.13 5.65 =35 42

P nmhv 1y charged

Lysme Lys K 146 218 8.95 10.53 9.74 = 59,

Histidine His H 155 1.82 9.17 6.00 759 =32 23

Arginine Arg R 174 217 9.04 12.48 1076 —4.5 51

Negatively charged

R group

Aspartate Asp D 133 188 9.60 3.65 277 —3.5 53

Glutamate Glu E 147 sl 9.67 4.25 3.22 =S 63

“M:values reflect the structures 35 shown in Figure 3-5. The elements of wiater (M 18) are deleted when the amino acid is incorporated into a polypeptide.

‘Ascal bininghyd ity of R groups. Th DG)oftransierof sl =muwater‘rhs

transferisfavorable (DG, Yfor charged or d side ch. for amin

mare hydrophobic side chaing, See Chapter 11.From Kyte, ). & Doolitle, R.F. (1952) A simple m ethod andlsplawng thehydmpa(hlc character ofaprotein. 1. Mol, B, 157, 105132,

‘Average occurrence in more than 1,150 protsins. From Doolittle, R.F. (1989) Redundandes in protein sequences, In Prediction of Protein Structure and the Principles of Protein Conformation
(Fasman, G.D., ed.), pp. 599-623, Plenum Press, New York,

oy ’ h

e fi

g aposi index. Thi
Qxvoen ornitrogen

TABLE 3 Properties and Conventions Assodated with the Common Amino Acids Found in Proteins

pK. values
Abbreviation/ pK, pK, pkKr Hydropathy Occurrence in
Aminoacid symbol M* (—COOH) ('—NHI) (R group) pL index” proteins (%)°
Nonpolar, aliphatic * +
R groups
Glycine Gly G 75 2.34 2.60 5.97 —0.4 7:2
Alanine Ala A 89 2.34 2.69 6.01 1.8 7.8
Proline Pro P 115 1.99 10.96 6.48 - 52
Valine Val v 117 232 9.62 597 . 2 66
Leucine LeulL 131 2.36 2.60 5.98 Halt oGt 9.1
Isoleucine Ile 1 131 236 9.68 6.02 CH, 53
Methionine MetM 149 2.28 9.21 5.74 2
omatc
R groups
- 183 9.13 548 OH 39
?OO €00 C€oo 220 9.11 5.66 . 32
Hnﬁlf‘cfﬂ Hﬁ\ﬂ(\%ﬂ HN—C—H 238 9.39 5.89 e 1_4
o i
?Hz <|1Hg —NH 2.21 2.15 5.68 H;ﬁf(‘ifH 6.8
CH, CH, | o 211 9.62 587 &Hg 59
(‘H‘lx Il]'H an 196 10.28 507 EI:H 19
| 2.02 8.80 5.41 4.3
“NH, C=NH, i
2 o 217 9.13 5.65 Grzains 42
NH,
Lysine Arginine Histidine
Lysine Lys K 146 2.18 8.95 10.53] 9.74 —-3.9 5.9
Histidine His H 155 1.82 9.17 6.00) 759 —3.2 23
Arginine Arg R 174 217 9.04 12.48) 10.76 —45 5.1
(‘JOO’ (‘100
Aspartate AspD 133 1.88 9.60 27l HN—C—H  HN—C—H
Glutamate Glu E 147 .19 9.67 3.22 | |
CH, cH, | }—
=M, values reflect the structures as shown in Figure 3-5. The elements of water (M, 18) are deleted when the amino acid is mmqmme o |
" Ascalecombininghyd vwchgnuns DG)oftransferof de chainf} Coo ?Hz =
trandferisfavorable (DG o d _ fror
more hydrophobic sde chains, See Chapter 11. From Kyte, J. mmmﬂe WF (mz)umpie m elhmi for displaying thehydmpa(hlc character ofap) €00
‘Average occurrence in more than 1,150 protsins, From Doolittle, R.F. (1989) Redundandes in protein sequences, In Prediction of Protein Struc§  Aspartate Glutamate ~ ffrmation
(Fasman, G.0., ed.), pp. 539-623, Plenum Press, New Yok
o i having aposi index. Thi t f

gxvgen oroitogen
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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
B-Lactoglobulin S
Hemcglobin 6.8
Myoglobin 7.0
Chymotrypsinogen 8.5
Cytochrome ¢ 10.7
Lysozyme 11.0

Contenido de la clase

Proteinas: funciones

Aminodcidos:

- Estructura y clasificacion segun la estructura
- Clasificacidn segln los grupos R

- No convencionales

- Propiedades dcido-base

Péptidos - Proteinas

- Enlace peptidico

- Sintesis

- Propiedades bioldgicas
- Proteinas conjugadas
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Péptidos - Proteinas
- Polimero de Aa

- Péptidos: 2-3 Aa
- Oligopéptidos: menos de 10-20 Aa (sin estructura 2%)
pocas docenas a miles Aa: Polipéptido 4===) Proteina: uno o mds polipéptidos

Enlace peptidico: unidn covalente

Amino acido (1) Amino acido (2)

; C-terminal
<3
N-terminal Dipéptido

Enlace peptidico

OH dificil

de sacar
. ) Cadenas laterales: residuos R
R H| R
HN-CH c-@+ﬂ§ &1 Coo Tyr
N—CH-T 1 o
I
0 0oH
Leu
26 4 AGO= +21 kI/mol —
Ser cly Ala Gl CH
Rl B —N —" — (EH
w1 N | CH,OH H H H CH, H CH; H CH,
H;N—CH—-C—N-—CH—COO ] L N | N | L] )
I H,N—C—+C—N—C—C—N-—C—C—N—C-+-C—N--C—C00
0 L L Ll [l \
(0] H
Dipépﬂdo Amino- Carboxyl-
terminal end terminal end

Penta péptido: Ser-Gly-Tyr-Ala-Leu
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Los péptidos se ionizan

Grupos ionizables = propiedades dcido-base de un péptido

Alanilalanina

3 H CH;

g )
|
@CHﬁ("}—NfCH—COOH
0

Ala (‘JH—CHa

0=C Forma catiénica < pH 3
N
Glu (:3H70H270H2 ) ?Hﬁ }II (st
0=C H;N—CH—C—N—CH—COO"
’ A
o (\:HZ Forma isoeléctrica
0=C
llJH CH; H CH;

Lys CHf()HszHngHngHZ HZLN—éH~(”3—1|\If(\DH
.@ (6]

Forma aniénica > pH 10

Los invito a que razonen y expliquen el proximo esquema

Les solicito que en sus casas, escriban la formula del
tetrapéptido y los cambios secuenciales que se van
registrando en los aminodcidos durante la titulacion.

Les sugiero que compartan y discutan la resolucién de
este ejercicio enfre ustedes.
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Glu

Lys

Tetrapeptide:

Glu
Ala

N C
Gly
Lys

i
CH—CH,—CH,—C00

CH—CHy—CHy—CHy—CHy—NH,
CO0

enlace
peptidico

Curva de titulacion tetrapéptido

e
14 - = @ -2 "
= e . s i:
H_;N—z}—: 12 - e Alanine \
|
'H,
h Lysine
Glutamate ‘0 i E z
€00 N -
5 8 - Cmﬂ
& b
— 6 7 . + 2 Glutamate
Glutamate ':l C
COOH 4 . A 2 +1 2(1(:{
(690 —~—N 5] -
T E o
CH, & CH,
' b
CH, o
# 0 1 1 1 : v,
o 1 2 3 4 Lysine
Lysine

Moles OH" added per moie tetrapeptide

Contenido de la clase

Proteinas: funciones

Aminodcidos:

- Estructura y clasificacion segun la estructura
- Clasificacidn segln los grupos R

- No convencionales

- Propiedades dcido-base

Péptidos

- Proteinas

- Enlace peptidico

- Sintesis

- Propiedades bioldgicas
- Proteinas conjugadas
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Obtencion y Sintesis de péptidos y proteinas
Purificacién 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 Sélido (SPPS) cloromenifenio

Inzoluble
Cl—CH polystyrene
Amine acid 1 with f : Bt
ino acid 1 wi 7
w-amino group protected | ? Attachment of earboxyl-terminal
Fraoc group Fmpe —N=CH-C-07. | (1) aminoacid 1o reactive
1 group on resin.

- Fmoc: Fluorenyl methoxy carbonyl e “z -\' E“H““‘Q‘o """""""""""

o
Fmoc —N—il{—E——U' Protecting group is removed
| @ by Aushing with selution
J/\7 H - containing a mild organie base.
0 Rl 0 { j—N:C—N—m — Q:;‘l;‘&ﬁ" L — (piperidine)
Nzl o

Bl

I 2 i@ eomina pronp A o N
CHy—0—C—N—CH—C—0"~ Dicynlohefl_};‘l:'::gbodiimid@ :::i";‘ﬁdgﬁ i L0 Cm—O—o
H by DEC.

[ ———————————— ar-Amino group of aminag

Amino acid ll _E XH @ aﬂ; a*itncks au;ftivnt_ed G
Fmoe residue Frioe  —N-CH-C-0-¢ ol gu;;l?de Lt
H N 0
. \—,QN_LN
- t-Boc (or Boc): tert Butyl oxy carbonyl LT

Dicyelohegylurea hyproduct

|
|

|

: :
T )
S repeated as necessary P

Completed peptide is
~ deprotected as in
® reaction(Z); HF cleaves

Elﬂ Reactions () to (@)
Fmoe  —N-CH-C

ester linkage between
peptide and resin,

nwnﬁjvi—g;—g—ﬁ‘ se-o Q)




Contenido de la clase
Proteinas: funciones

Aminodcidos:

- Estructura y clasificacion segun la estructura
- Clasificacidn segln los grupos R

- No convencionales

- Propiedades dcido-base

Péptidos - Proteinas

- Enlace peptidico

- Sintesis

- Propiedades bioldgicas
- Proteinas conjugadas

Polipéptidos pequefios con actividad bioldgica

q o O a N terminus C terminus
Insulina: polipéptidos A (21 Aa) [ ferminus
B (30 Aa); Gly == Ile = Val - Glu > Gln > Cys — S — S — Cys == Ser = Leu = Tyr > Gln > Leu > Glu > Asn = Tyr == Cys > Asn-NH,
0 ; \
Pdncreas. Absorcién de glucosa: s Vt,l l
hipoglucemiante I M lasser” s fommmmoeee
________________________ RS ‘
S Val=> Glu = Ala = Leu=> Tyr = Leu-> Val = Cys = Gly = Glu
Asn = Gln == His = Leu = Cys = Gly = Ser = His = Leu Arg
Val \
NH,-Ala < Lys <= Pro <= Thr <= Tyr <= Phe < Phe <= Gly

Phe

Glucagén: polipéptido de 29 Aa
Pdncreas. Gluconeogénesis-glucogendlisis: hiperglucemiante

His=Ser=GIn-Gly=Thr-Phe=-Thr-Ser-Asp-Tyr-Ser-
I B R T

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
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Oxitocina: (9 A

a): hipotdlamo.

Contraccién uterina, lactancia

i
CH
e _CH,CH,C —NH,
CH c+NH CH @
CH,CH; /CH \C/
NH X
i " 1
Ho@cﬂzf?ﬂ O —CH;—C—NH,
NH c=o0
e L
o=c NH

/
[N terminus

o
] I
[HNJ-CH—CH,—S~S—CH,—CH—C1-N—CH— c+NH CH—C+NH— CHJC NH,
7

o=n0

cystine disulfide bridge

Ile = GIn

Tyr Asn

Cys—S—S—Cys —= Pro— Leu— Gly NH,

C terminus | (amide form)

N terminus

Bradiquinina (9 Aa): Higado. Precursor de BQ: coagulacion, inflamacién, presion sanguinea

! i

L
HN—CH—C—N—CH—C—N—CH—

NH
|
A\
HN”  NH,
Arg Pro

o

Pro Gly

o (9]

Il Il Il

C—NH—CH—C—NH—CH—C—NH—CH—C—N—CH—C—NH—CH—C—NH—CH—C—0"~
| |

Péptidos pequefio naturales Péptido pequefio sintético

COO™

i
HyN—CH—C—N—CH—C—OCH,
H

H3C
3 CH3 NHz
o]
f __4 o L-Aspartyl-L-phenylalanine methyl ester
N N (aspartame)
NH H
O’\//NH NutraSweet®
2

N terminus -( rﬂio

| | s f o
(‘:HZ 2 H e termmus} o
CH amide form H
“JC/ \C”3 ( ) O:{‘N y NH
HT?\/ o
e] S

HaN. H
Hz
(e e
@‘
o o o o 0 Iy
I I Il Il Il 0 NH OH _Nte rminus

| K) o HZN
H

CH, (“l 1, CH,
OH TH N%
/N M
HN”  NH,
Phe Ser Pro Phe Arg

Abbreviation/

Isoleucine

Aminoacid symbol
Nonpolar, aliphatic
R groups
Glycine Gly G
Alanine Ala A
Proline Pro P
Valine Val Vv
Leucine Leu L

1

M

M ethionine
Aromatic

R groups
Phenylalanine
Tyrosine

Tryptophan

Polar, uncharged

R groups
Serine

Threonine
Cysteine“T
Asparagine

Glutamine

Phe F
Tyr Y
Trp W

Asn

Positively charged

R groups
Lysine
Histidine

Arginine

Lys K
His H
Arg R

Negatively charged

R groups
Aspartate

Glutamate

Asp D
Glu E

Glandula pituitaria e hipotdlamo.
"Analgésicos enddgenos": inhibicién del dolor

The-Ghe-Gly-FPhe-Lep-OH
The-Gihe-Gly-Fhe-Met-OH
The-Gly-Gle-Phe-Met- The-Se-Glu-La-Ser-Gin-Th-Fro-Leu-V al-

Thr-Lew-Phe-Lys-Asn-Alz-le-\ al-Liys-Asn-Ala-His-Lys-Gly-Gin-
OH
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Hy CH
oA }Lu . %
N
N— H H NH; O
OH NHp H %2
CH3
jH o) CH3
H
l\);NH N\ o CH3

Angiotensina I
Sistema renina-angiotensina-aldosterona:
rifidn-higado-pulmon: presion sanguinea
y volumen extracelular

HN‘{yH

NHy

Angiotensina IT

HNRN
e
Oﬁ,.u\ H N
o]
O NH

C03958

TRH (hipotdlamo): H. liberadora de
Tirotropina (TSH). En hipdfisis: estimula
liberacién de TSH (produccion de H.
tiroideas) y PRL (produccion de leche)

Contenido de la clase

Proteinas: funciones

Aminoacidos:

- Estructura y clasificacion segun la estructura
- Clasificacion segun los grupos R

- No convencionales
- Propiedades dcido-base

Péptidos - Proteinas

- Enlace peptidico

- Sintesis

- Propiedades bioldgicas
- Proteinas conjugadas
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Proteinas compuestas por grupos quimicos diferentes a Aa

|'> Sencillas: Aa

I->| Conjugadas: Aa + grupo prostético

LGN Conjugated Proteins

Class Prosthetic group Example

Lipoproteins Lipids B,-Lipoprotein of blood
Glycoproteins Carbohydrates Immunoglobulin G
Phosphoproteins Phosphate groups Casein of milk
Mproteins | Heme (iron Eorghzrin)l Hemoglobin
Flavoproteins Succinate dehydrogenase

Iron
Zinc
Calcium

Metalloproteins

Ferritin
Alcohol dehydrogenase
Calmodulin

Dinitrogenase
Plastocyanin

Molybdenum
Copper
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