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Monpolar, aliphatic R groups
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Porouas
polymer beads

Protein mixture is added
to column containing
cross-linked polymer,

Protein molecules separate 7 7
by size; larger molecules
pass more freely, appearing
in the earlier fractions.
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wilh negatively
charged
functional groups

Protein mixture is added
to colummn containing
cation exchangers,

Proteins move through the
column at rates determined
by their net charge at Lhe
pIT being nsed. With cation
exchangera, proteins with
a more negative net charge
move faster and elute earlier.
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GST-ORF1 GST-ORF2 GST-ORFX

(a) Cloning of the yeast ORFs
E [_—l::j into GST-His tag expression
vectors and yeast transformation

(b) High-throughput purification
of proteins from yeast and
spotting of purified proteins

(c) Probe with protein'Y
followed by label

6566 protein samples Proteins interacting with
printed on glass slide proteinY are labelled

TARGETS

Figure 3. Identification of protein interactions on proteome chips. (a) Open reading frames
(ORFs) encoding all bait proteins are cloned into expression vectors as fusions to glutathione-S-
transferase (GST) and a polyhistidine tag, expressed in yeast and (b) purified by means of GST
affinity chromatography. The purified proteins are printed onto nickel-coated glass slides to yield
the final proteome chip. (c) A proteinY under investigation is incubated on the chip, followed by
labelled antibodies directed against the protein Y. The identity of interacting proteins is
determined by their position on the proteome chip.
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INMUNOHISTOQUIMICA/INMUNOFLUORESCENCIA
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The lIsoelectric Points of Some Proteins

Protein pl

Pepsin ~1.0
Egg albumin 4.6
Serum albumin 4.9
Urease 5.0
B3-Lactoglobulin 5.2
Hemoglobin 6.8
Myoglobin 7.0
Chymotrypsinogen 9.5
Cytochrome ¢ 10.7
Lysozyme 11.0



14 1M NaOH
- 1
table 4-5 3 - Household bleach
The DH Scale 12 ~ Household ammonia
[H"] (m) pH [OH ] (m) pOH* »
107 (1) 0 10 14
10°° 1 104 13 in
10 ¢ 2z 1042 12
10 @ 3 10 11 9 i~ Splution of baking
1{] d .ﬂ. 1[} 10 1{] soda (Hﬂllﬂﬂa]
10°* 5 107 9 8 . :
10 6 108 8 - Seawater, egg white
T 7 107 7 - Neutral - Human blood, tears
10°# 8 10°° 5 - Milk, saliva
10 9 10°° H G
10 10 10 4
10 11 104 3 5 - Black eoffee
1071 12 102 2 | Beer
10 13 10! 1 4 -~ Tomato juice
) I Wine
10 14 107 (1} 0
4 = Clola, vinegar
*The expreszion pOH s sometimes used to describe the
basicity, or OH  concentraticn, of a solution; pOH is defined 2 - Lemon juice
by the expression pH = —lag [OH ), which is analogous to - (Gastric juice
the expression for pH. Note that in all cases, pH + pOH = 14, 1
0 1M HCI
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Properties and Conventions Associated with the Standard Amino Acids

pH, values
Abbraviated pi, pﬂi pHg Hydropathy Occurmence
Amino acid names M, [(—CDOH]} [—HNH3) {R group) Pl imclee* in proteins (%)
MNonpolar, aliphatic
R groups
Glycine Gly G 75 2.34 a0 5497 0.4 7.2
Alanine Ala A HO 2.34 %69 &0 1.8 TR
Valine Yal ¥ L17 2.32 G462 5.57 4.2 £.5
Leucineg Lew L 131 236 a0 508 3.8 2.1
lszleucing e | 131 2.3 .68 07 4.5 5.3
Methionine Met i 149 2.28 .21 5.74 1.9 2.3
Aromatic R groups
Phenylalanine Phe F 1as 183 4,13 S48 2.8 39
Tyrosine Tyr Y 151 2.20 911 10004 e ) 1.3 3.2
Tryptophan T W 204 238 39 58D (R 1.4
Paolar, umcharged
R groups
Serine Ser S 195 2.21 %15 568 0.8 6.8
Profine P P 115 190 10496 R ] 1. e
Threonine Thr T 119 2.11 3462 587 0.7 54
Cystaine Cys C 121 1.96 1028 .18 507 2.5 1.9
Bepuaragine Ben M 132 202 . H0 ha4al ] 4.1
Glutamins Gln @ 146 2.17 313 565 3.5 4.2
Positively charged
R groups
Lysine Lys K 14i 218 2495 1053 Q.74 3.9 &9
Histidine His H 155 1.52 5.17 XA Ea ] iz &3
Arginine Az R 174 217 .04 12.48 1076 1.5 5.1
Hegatively charged
R groups
Beparlalie Aep D L33 158 G40 igh 2.7 a5 2.3
Glutamate Glu E 147 2.19 a7 4.25 322 3.5 .3

*# =cale combining hydrophobicity and hydrophilicity of B groups; it can be usad to measure the tendency of an amino acid fo seek an
agqueous environment {— valuss) or a hydrophobic environment [+ values). Sze Chapter 12, From Byte, 1. & Doolittle, BR.F {(1982) 1 Mo/,
&igd. 157, 105 - 132,

TAverage ocourrence in over 1150 proteins. From Doolittle, B.F. {1989 Redundancies in protein sequences. In Prediction of Profein
Shucture and Lhe Principles of Prolein Conforrmation (Fasman, G.0., ed) Plenum Press, MY, pp. 5995235,
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Espectrometria de masas (MS)
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Figure 1: Classical Yeast Two-Hyvbrnid Svstem. A protem of mterest Y 1s expressed o veast as a fusion o g
DNA-binding domaim (DBD, “bait™, circles denote expression plasmids). Another protein of mnterest X 13
fused to a ranscriptional acuvation domain (AD. “prey 7L The two veast stramns are mated o combine the
bwo fuston protems in one cell, I protems Y and X iteract i the resulting diploads cells, they reconstitute
ranscription factor which activates a reporter gene (here: HIS3) and therelore allows the cell o growth on
selective media (here: media lacking hasudine ),



deure 2. Reverse Two-Hybrid System. The mteraction of bait and prev in the veast cell 1s lethal (A).
electing for veasts were the interaction is disrupted (B). Selection can be induced by the addition of FOA
S-Muoro-orotic acid) which 1s converted o the wxic compound S-Tuorouracil by the URAS gene product.
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cure 3. Three-Hybrid System. A third protein (£) 15 expressed along with the DBD and AD Tusion
pression ol the reporter gene 1s used to select for interactions that occur only i the presence of this prote
). This third protein alternatively can prevent the tormation of a two-hvbrid complex (B). Alternatvely, Z m
a hvbrid ENA molecule with part of the sequence bindimg o Y and the other to X ("RNA three-hybrnid ™)



Cell growth

cure 4. Sos Recruitment System. Protem X o1s fused o a human Ras guanvl exchange factor, So
lative imteraction membrane protein Y (or localized o the membrane by a myristoviation tag) s ¢
pressed. Interaction between X and Y recrunts Sos o the membrane. where 1t stimulates guanv] nucleoti
change on Ras. GTP-bound Ras sumulates cell growth,
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Artefactos del sistema de doble hibrido

-alsos positivos:

1. Siun factor de transcripcion es usado como cebo
2. Por interacciones inespecificas

3. Si el cebo o la presa afectan la viabilidad celular
. Eventos aleatorios de origen desconocido

-alsos negativos:

1. Impedimento estérico entre las proteinas de fusidn previene la funcién del reporter
2. Inestabilidad de las proteinas de fusion

3. Falla en la localizacion subcelular relevante para la actividad del reportero

dentificacién de los Artefactos:

1. Confirmar la reproducibilidad de la interaccién

2. Uso de multiples reporteros

3. Uso de métodos independientes para determinar especificidad



létodo Ventajas Desventajas

oble hibrido Simple, barato y sensible
VIVO

spectrometria de Masas Detecta complejos proteicos
VIVO

hips de proteinas Condiciones definidas

vitro

) Requiere purificacion de proteinas

Falsos positivc

Caro, sofisticau
y lento (*)

potencialmente
no fisioldgico (
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