Proteomics and Antibody Bank
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Alberts et al (2002) Molecular Biology of the Cell
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Everyday Science Explained




Proteomlcs and the Proteome

Trmmm@ RNA
- '
Proteome ‘

Metabolome Function

0000000000000



RRFRT—E 72 REEEHEEE

=
orie Protein?

Juang RH (2



Juang RH (2006)

(1) IEF
BEET K

(3) Staining
REMRE

The operation of 2-DE analypis

PH3 - - - - - - 10

Q

(2)
SDS-PAGE

ST EtRZRS




Quick identification of an unknown protein
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Proteomic pattern changes during growth
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Protein ID

Sucrose synthase

Sucrose synthase

Sucrose synthase

UDP-glucose-
pyrophosphorylase

UDP-glucose-
pyrophosphorylase

UDP-glucose-
pyrophosphorylase

UDP-glucose-
pyrophosphorylase

Cellulose synthesis

Accession no.

AAV64256

(Bambusa oldhamii)

AAV64256

(Bambusa oldhamii)

AAV64256

(Bambusa oldhamii)

BAB69069
(Oryza sativa)

BAB69069
(Oryza sativa)

BAB69069
(Oryza sativa)

BAB69069
(Oryza sativa)

Calculated
Mr (kD) / pl

92.8/6.03

92.8/6.03

92.8/6.03

51.6/5.4

51.6/5.4

51.6/54

51.6/5.4

Sequence

coverage (%)

35

35

35

18

17

21

20

Score

(MASCOT) Match
402 14
245 7
1112 45
302 26
359 20
408 38
377 35




Total proteins extracted by different methods
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Proteomic change during bamboo flowering
AN %‘ % .Q‘ f | : B R

Before flowering - | After flowering «  §

r — —— - — e -

merge Cy5

Juang RH (2006) Proteomics (Tsai YC)



Connect 2-DE results to metabolic pathway
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Sucrose synthase
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Starch phosphorylases

Activity staining
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Antibody production
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Adapted from Milstein (1980) Scientific American, Oct. p.58



Phage display generates binding diversity

MRNA
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Expand cDNA library CDNA
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The immune response for complex antigen

Total protein

Pre-immune serum
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Stage-wise immunization and cell fusion protocol

Starting material:
(bamboo shoot) !
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Total Proteins

(antigen)
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First-stage
~ Immunization

é@w

A 4
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screening

A 4

mAb bank (I)

First stage

Affinity column

(1)

A4

Partial proteins
(not adsorbed)

\4

Second-stage
Immunization

\

Fusion &
screening

o

\ 4
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A 4
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Partial proteins
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Juang RH (2006) Proteomics (Wu YJ)
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Master plates (3 plates)

First screening

1DE immunostaining i Positive clone

First identification

T-25 culture

2DE immunostaining

Subcloning

(1 plate per clone)

Second screening
1DE immunostaining

Positive clone
\4

Second identification
T-25 culture
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Summary for the mAb bank production

(A) First-stage

Spleen cell fused with NSO/1 (Mouse A) Sp2/0 (Mouse B)
Number of clones  screened positive screened positive
First screening 150 100 180 120
Second screening
(after subcloning) 320 150 °00 250
Final monoclonal /8 82
(B) Second-stage
Spleen cell fused with Sp2/0 (Mouse C) ;:'
Number of clones screened positive é
First screening 100 40 g
Second screening §
(after subcloning) 400 120 é
Final monoclonal 32 g




Total proteins
(antigen for First-stage
mADb bank preparation)

The immune response vs the mAb production

Proteins after absorption
(antigen for Second-stage
mADb bank preparation)
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Schleicher & S'chuell

12000

—~
@)
Q
=
>
=
n
c
]
—
£
o
2
@®©
S
(@)
Q
e
£

40 60 80 100 120 140 160 180 200 220

Antibody Concentration (pg/spot)




Microfluidics and Lab-on-a-chip applications

Agilent mezaEmmEEmT M

Agilent 2100 bioanalyzer

http://www.chem.agilent.com/Scripts/Phome.asp
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Juang RH (2006)

Minimize protein purification and analysis in one chip



Immunoprecipitation of interacted proteins

M1 2 AEGC3
. LC-MS/MS

Interacted proteins

Validation!

Juang RH (2006) - Wu YJ

®

©

Protein ID Match peptide

Adenosylhomocysteinase

>

Interacted proteins

IVLTIIR
DSAAVFAWK
HSLPDGLMR
LVGVSEETTTGVK

Histone H4 (wheat)

IFLENVIR
IDGLIYEETR
TVRAMDVVYALKR

Fructose bisphophate aldolase

VTPEVIAEYTVR
IGPNEPSQLAIDLNAQGLAR

Triosephosphate isomerase TNVSPEVAESTR
VIACVGETLEQR

NAD-dependent malate DDLFNINAGIVK

dehydrogenase

Histone H3 ASAPATGGVK

Putative lipase DQVLEEVRR
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Alberts et al (2002) Molecular Biology of the Cell (4e) p.107
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From proteomics to systems biology
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