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8.3 22 T HIYFIIH Immunological tools

8.3.1 b Antigen preparation
8.3.2 P2 e Immunization protocol

8.3.3 HifA % Antibody preparation
8.3.4 HifAMEIH Antibody application

_— ﬂ"
- ‘e
. Y = r 1

.
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8.3.1 HiEF)fFfi3H Antigen sources

® /57 Hi)Ei Macromolecules Ul Jh Pt Py el

Protein, polysaccharide, nucleic acid

@ /IVT-HiE Small molecules ¢t T)
Conjugated to carrier before immunization

@ I:Hi):t (hapten) aflatoxin, citrinin

Carrier Is required

@ A 1 51 ERK Synthetic peptides
Carrier Is required CLH

Produce monospecific Ab Bap  Carrier

KLH: keyhole limped haemocyanin (B8 & % & H); BSA: bovine serum albumin
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B itz ES Essential immunology

@ LIIHRM ¢ SRR BEREERM

Immune systems (innate and adaptive)

@ QFESiME : wiE-BE Rtk QN

Immune response (four stages)
@ bilhsr - : EWEEHFEESE &

Antibody molecule (two specific binding sites)

@ HilFbhifh « IHEE - EHUR I E R ERE

Monoclonal antlbody (very specific reagent)

- -~

- Antigen binding site (Ab)
q vs., T
Antigenic determlnant or

Epitope (J?JLJ?&&EFE)
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el £ =5 = &
Antigen (50 pg/mouse) R EE ESI A

BALB/c %A

+ adi R :
Emulsified in 0.5 mL  2uvant = emuision

Freund's Complete Adjuvant

At least three booster shots,
same dose in 0.5 mL
Freund's Incomplete Adjuvant

Booster shots might be reduced
If IS use as adjuvant

——— Trial Bleeding — Titer Determination

105 = Pristane (0.5 mL) v ZiRim
12 —@™— NS-1 Cell (10° cells) | Total Bleeding, <1 mL

—» Ascites Fluids
L BEsk | X mL (X = 1-10)

T WK
® The immunization protocol for antiserum or ascites production & 8.6




RHF=DTHREEDS €8

Ascites or serum (X mL)
J spin down cells (discard)

\L+ 2X mL PBS

ammonium sulfate (AS)
fractionation 0~40% sat.

\Lspin down pellet

Pellet
| resuspended in 409% AS
\L spin down pellet

Pellet
| dissovled in X mL PBS
dialysis in PBS
three changes
\L spin down precipitate
Supernatant
l, + glycerol (equal volume)

IgG (stored In freezer)

30

JJLIEY
Precipitation

=Py
Washing

BT -
Dialysis

(E3E2
Stock N4

8.6
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8.3.4 HiiAMEIH Applications of Ab

a. PPN Re S P48} Western blot & immunostaining
FEM s HEAREE (B diiusdal] A sresit)
b. PEDLITE Immunoprecipitation (pull-down)
S tE it E BRI A
c. BIHIEPr2 Affinity chromatography
iy R RS BT A
d. EEn S REELIE Double diffusion
o B AR B R FE R
e. [ P51 Enzyme immunoassay
Al AT K E R4S (ELISA)
f. bifAmi )y Antibody chip
BRI [E] A 7T 25 AT
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R

BH

Outer wells: Rice (R) and maize (M) sucrose synthase (AQ) 32

Central well: Antiserum against rice sucrose synthase (Ab)

FR /LR 32 BT Rl #EAIIR 2 F R E SRR

The crossing-over of the precipitin lines reveals the structural
relationship between the antigen molecules
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ELISA #p{FHE

(1) $H3E pipetting k2 timing & 4#&
(2) #&5E 2nd Ab conjugate HY5L&E
Q) AR AR R EYE
(4) EE S FERAE PRI AR & 2558
(5) f FH#AA% IEffERY ELISA plate
(6) B ETAFRABERY control % HEHH
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000000000000
000000000000
CAALALLLLXLXL
000000000000

I

+ Substrate

Non-specific Ab

2nd Ab

ELISA Plate (solid phase)

To detect the Ab in the sample by ELISA

Color change  Conjugated enzyme

Specific
\\Ab

ELISA 5 HERT 1°7E |
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B/ Abinduction
g
\\
N g )
Protein A-Sepharose Ab e ;(. ®
‘ ‘ ‘m ot
." *. ® *‘ :
Conjugationl O “ m X0
: L Kok ® )/
\ - ,
) . P
HHREAE FMER
Cell lysate
R o I 2= 56| ‘ Ag-Ab reaction

Immunosorbent
Spin down l Washing

Solid support-based immunoprecipitaion

8.7



wiat B F i I

4

20 U/
S

&
N\
P d
<

IH
G

B XH s ST

L —

~
gll

B RZILE

Immunoprecipitation

SDS-PAGE l

PR AHMECR 35

MR EEREMERA K

Ag might contains two subunits l

GihaERE L

Ab contains H & L chains

Cell lysate

L

L4

>

L ]

——

-

S—

O

-

-

——>

—— PR TR
H =7 L BB E PR 7

[

8.7
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B A RRIEEEAERZAFR

M1 2 AE6C3 <:> @%%gﬁi
P

“ @CF (How?)

Interacted proteins

‘, Protein ID Match peptide

Adenosylhomocysteinase IVLTIIR
DSAAVFAWK

HSLPDGLMR
LVGVSEETTTGVK

Histone H4 (wheat) IFLENVIR
IDGLIYEETR

TVRAMDVVYALKR

Fructose bisphophate aldolase = VTPEVIAEYTVR
IGPNEPSQLAIDLNAQGLAR

r

) LC/ M S/ M S Triosephosphate isomerase TNVSPEVAESTR
Interacted proteins |[-----------"------------- q VIACVGETLEQR
}]Ey{j‘\é'j F‘ﬂ K . géb\h[;/dclir(e)girr:gigt malate DDLFNINAGIVK
VAR ERAERIOERE .
;2 FUR RS PRI Histone H3 ASAPATEEVE
Putative lipase DQVLEEVRR

Pull down proteins interacted with Ag
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Py

o

Immunostaining

-

Proteasome

Anti-
Proteasome

<€

Immunoprecipitation

<R

Anti-L-SP SDS-PAGE
- < '""-“3 -
""--_--‘ -. H—-
<%::%> 77777 3
-_— = - L ,,,,, -—— =
Western blot

Ce
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Protein interactions

Anti-L-SP

>

Immunoprecipitation

Ve

Immunostaining

w

Anti-
Proteasome

------

,,,,,,

Proteasome Western blot

I
i

Immunoprecipitation is useful in detecting the interaction between two proteins
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B Zm R ESL Double diffusion works

C© L ©

HX

3
v
- .
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Proteasome

DAPI (nucleus)
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[Tkl
M

Making
protein chip

eicher & Schuell

[
~

Schl

Item # 10 484 182

Integrated Intensity (I0OD)

20 40 60 80 100 120 140 160 180 200 220

Antibody Concentration (pg/spot)

Juang RH (2005) EPA
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8.4 TG DilYF Protein New World

8.4.1 iE A, Microscale technology

8.4.1.1 =41kt Protein
8.4.1.2 fWE"HT Chemistry

8.4.2 EHE A2 Proteomics 100 years

8.4.2.1 A{n[FE1F Proteomics ?
8.4.2.2 Proteomics 5t F-E 'L 9
8.4.2.3 Proteomics E{EH{A

_ I
EEERE PR

Protein Technology

(3) A EM i E HB H B RIE
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B S0 BRI AEREEEIZE[EEY Related courses

Basic Protein Techniques ‘ Protein Structure & Function Protein Engineering
Purification Analysis Structure Function Protein Eng  Biochem Eng

FERMEMS | £ TIE8

Applied Biochemical
microbiology engineering

v
zREte | | BRILR | Zaand | | tnEne #Etne 2eemsue. | g1
biggﬁgmiitry Proteomics Mass spectroscopy | Structural biology Prg;ﬂ?usrggﬁre Protein engineering

Protein chemistry

_________
IR L2
Biological
U, e hysical chem A EETIN
e | |BREEER | zngpann| EVELER - EOHIRER 1L LIZRER
Biochem lab Enzyme biochem| - proteomics lab Mass Protein Biochemical
lab spectroscopy lab engineering lab engineering lab
A

v
il E. R = R =T] B A ~=
*’t\ﬁsll' s Lemaa e | EYETER | e
tools Bioinformatics I Bioinformatics lab Metabolomics

N N N N N
Purification > Analysis > Structure > Function >Engineering >Production >
4 4 4 4 4
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Protein Technology

Protein
extraction

A 4

Protein
transfer

Capillary

electrophoresis

Protein
band

Homogeneous
protein

Protein
sequencing

Synthetic
peptides

Amino acid
sequence

analysis

A 4

2D
electrophoresis

s

Image

A 4

In-gel
digestion

A 4

LC or
electrophoresis

A 4

Mass
spectroscopy

MALDI-TOF
LC/MS/MS

A 4

Ab Bioinformatics
preparation database
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R R bl
B e 5 b
FEREME TSR

A new look for EPA
(BB ERRE M FR)

SENE il
1 &k KREEE])
Electrophoresis and transfer

2 _/RILE

2D electrophoresis

3 AR T

In-gel digestion & analysis

4 = et

Micropurification and analysis

E DRI

Microanalysis

AR )

Ab preparation
FEEZ

Bioinformatics
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B B EXEEER|{CH{AEE Decoding the genome

ARSI AU - A5 0RS - A eSS

EHEE DRI E B ] B IRANETE EIR e =)
X -t e peme ) TR IR G B IERE -
WE T 7 R 22 B e Lo e 8 HE PR HE AL ...
e RJERBENIEA .

Vitamin C

Glucuronate oy
| Threcnine | Asparagincl ‘%nﬁ & ﬁf II:H * m#ﬂi%
T l Asplam L Sore | Mycoplasma laboratorium [{#{% ]
Galactose n |
| > B nate W Haemaglobin |
Im %%*E Elzfe ﬁ%@ Oxaloacetate :;mm: B 2'
| Celulosa ﬂ Glucose-1P HGlumsc-ﬁP HFructuse-ﬁPHGAD-SPH Pyruvate H Acatyl-Cos I Zomo ulutarﬂtel C::::o::\:'-:leii
|
i

= 1

Lactate
Ethanal
$-
E |Glycine H Sering H.ﬂ.lanune
ﬁ*;k
3E
~ .
'ﬁ Valine 1
reon

|Glutﬂmate|—| Proline |

Uridine [—Cytidine |

Tl:rac.l uTe Cylosine] CTP ﬁ‘5¥7J<EI‘J : VENTER'NSTITVTE
e e e J. Craig Venter Institute (2010)

3
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Gene exprea satkotallygefiscted iMProtein level
&t

ein mo catlon and regulation from genomic level

‘-H“'"-
.

It is difficult to predict the

Proteome is much complex than its genome
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(1) IEF

i S ENE
= %ﬁ% Eg, /)

= 7k#%1{E 2-DE operation
pH3 - - - - - - 10

(1

TEE pH B EL 1

(3)
Staining
e

1 SDS K finZipzE 1

——

.“7‘

. ~o%
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(2)
SDS-PAGE

SRR
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B E0E 4GB EREHER—RE D

T —

Proteolytlc \—1
dlgestlon j ‘

Sample 2D electrophoresis Pure protein Proteolytic fragments

(Identify significant difference) ‘ Capillary
Electrophoresis
l MALDI-TOF HPLC
Mass spectrum -

Jul

Database Amino acid sequencing LC/MS/MS o

e | vg@eO000

2D tool provides insight from comparing proteomic difference 8.8




48

B 40 {ATEE Microfluidics, Lab-on-a-chip

Agilent FraE B B AL EEME ST ML

BRI
A sample well pretreatment

EMEEN 7

Capillary electrophoresis %ﬁ

=)

000 - f

=Wl e
detection
http://www.chem.agilent.com/Scripts/Phome.asp

" EREH

Minimize protein purification and analysis in one chip Mass analysis
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B HERERFEEEEL Modern protein technology

@® & it High-through put
@® ) # High-speed
@® 7 i Micro-scaled

“ B W Swe oo o9 WP W

: “‘“J"‘!‘ 00 e

» 8 © CO0Nd 8. 80
¥y A5 2.2
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