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蛋白質體與抗體庫
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轉 錄
Transcription

轉 譯
Translation

Juang RH (2006)

RNA

DNA
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Proteomics and the Proteome
Central Dogma in macroscopic



基因表現不一定完全反應在蛋白質圖譜

(1) 細胞內的每個基因不一定都在表現

(2) 各器官、組織的基因表現都不相同

(3) 基因表現隨著生長時期而有改變

(4) 蛋白質表現後有進一步的修飾與調控

(5) 蛋白質在細胞內的代謝速率不同

(1) 蛋白質的水溶性會影響抽取效率

(2) 蛋白質的含量差異很大

(3) 蛋白質在抽取後的安定性與半衰期不同

One Gene, One Protein?

Juang RH (2006)
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pH  3      - - - - - - 10

The operation of 2-DE analysis

(1) IEF
等電焦集電泳

(2)
SDS-PAGE

分離膠體

(3) Staining
染色脫色
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Proteolytic
digestion

Proteolytic fragmentsPure protein2-D electrophoresisSample

MALDI-TOF

Capillary
Electrophoresis,

HPLC

N-
Amino acid sequencing

Mass spectrum

GCG

Database
mining

Juang RH (2006)

LC-MS/MS
(ESI-MS)

Quick identification of an unknown protein



Proteomic pattern changes during growth
0 cm 10 cm 20 cm 40 cm 60 cm

MatchScore
(MASCOT)

Sequence 
coverage (%)

Calculated 
Mr (kD) / pIAccession no.Protein ID

263021851.6 / 5.4BAB69069     
(Oryza sativa)

UDP-glucose-
pyrophosphorylase8

203591751.6 / 5.4BAB69069    
(Oryza sativa)

UDP-glucose-
pyrophosphorylase9

384082151.6 / 5.4BAB69069    
(Oryza sativa)

UDP-glucose-
pyrophosphorylase10

353772051.6 / 5.4BAB69069    
(Oryza sativa)

UDP-glucose-
pyrophosphorylase11

Cellulose synthesis

144023592.8 / 6.03AAV64256 
(Bambusa oldhamii) Sucrose synthase79

72453592.8 / 6.03AAV64256 
(Bambusa oldhamii) Sucrose synthase 80

4511123592.8 / 6.03AAV64256 
(Bambusa oldhamii) Sucrose synthase82

綠竹筍
Juang RH (2006) Proteomics (Wu YJ)



Water soluble proteins Non-polar proteins Glycoproteins

Total proteins extracted by different methods
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中研院黃麗春教授實驗室

After floweringBefore flowering

Proteomic change during bamboo flowering

Cy3 Cy5merge

Juang RH (2006) Proteomics (Tsai YC)



UDPGase
(UDPG pyrophosphorylase)

Sucrose synthase
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0              20            60 cm

Immunostaining

Activity staining

Connect 2-DE results to metabolic pathway

Juang RH (2006) Proteomics (Wu YJ)
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Sucrose

Glc-1-P

Starch

▲ UDPGase

Glucose

Fructose

＝Invertase
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Invertase

▲ Sucrose synthase
(SuSy) 0 60 cm

Specific activity
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Starch phosphorylases

Immunostaining (L-SP)

0 60 cm

Activity staining
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Starch content

▲ H-SP
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Cell wall
biosynthesis

Cell wall
biosynthesis



未出土竹筍 出土 60 cm 竹筍

首次提出

高產能抗體製備計畫構想

(1) 建立高產能抗體製備

之 標準流程

(2) 大量快速 生產有用的

單株抗體

(3) 提供 抗體晶片 所需之

抗體庫

整體抗原 → 全部抗體均質抗原 → 單一抗體

硝

酸

銀

染

色

免

疫

染

色Starch
phosphorylase

(mAb detection)

抗體應用在蛋白質體檢定的強大效果

Juang RH (2006)



單株抗體 可生產有用抗體的淋巴細胞若與癌細胞

融合，則形成穩定而可培養的細胞株。

癌細胞
NS-1

可培養生長

漿細胞
B cell

可分泌抗体

都是白血球 融合瘤
Hybridoma

Y
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細
胞
融
合

兩組染色体混在一起 也可以培養生長

產生專一性抗體
一個 B cell 只
產生一種抗體

Juang RH (2005)



Adapted from Milstein (1980) Scientific American, Oct. p.58
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單株抗體

細胞融合

取出脾細胞

+
癌細胞

各抗體分開

x

傳統抗血清

抗 原

免 疫

所有抗體混合

1 23 4

BA LB /c

1 2 3 4

1 23 4

B 細胞

Antibody production



VL Cκ CμVHB
mRNA

cDNA
VL

VL VH
VH

E. Coli

M13 
phagemid

VL
VH

Expand cDNA library 
by point mutation

Chain shuffling 
recombines heavy and 

light chains to 
generate diversity

VL
VL Fv

Fv VH
VH

Phage display generates binding diversity

Juang RH (2006)



Total protein 4-week serum

6-week serum 8-week serum 12-week serum

Pre-immune serum

A B C

D E F

The immune response for complex antigen
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First stage Second stage (Third stage)

mAb bank (II)

Fusion & 
screening

Affinity column
(I)

Partial proteins
(not adsorbed)

Second-stage
Immunization

mAb bank (III)

Fusion & 
screening

Affinity column
(II)

Partial proteins
(not adsorbed)

Third-stage
Immunization

Starting material
(bamboo shoot)

Total Proteins
(antigen)

First-stage
Immunization

mAb bank (I)

Fusion & 
screening

Stage-wise immunization and cell fusion protocol

BA LB /c

BA LB /c
BA LB /c
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Cell Fusion

Master plates (3 plates)

First screening

First identification

D0

D14

1DE immunostaining

2DE immunostaining

Subcloning

D21

D28

D42

D49 Second identification

2DE immunostaining

Second screening
1DE immunostaining

(1 plate per clone)

T-25 culture

T-25 culture

Positive clone

Positive clone
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Summary for the mAb bank production

Sp2/0 (Mouse B)NS0/1 (Mouse A)Spleen cell fused with

250500150320
Second screening

(after subcloning)

180

screened

78

100

positiveNumber of clones

120150First screening

82Final monoclonal

positivescreened

Sp2/0 (Mouse C)Spleen cell fused with

120400Second screening
(after subcloning)

100

screenedNumber of clones

40First screening 

32Final monoclonal

positive

(A) First-stage

(B) Second-stage
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A B

G

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

First-stage bank
(mixture of 160 mAb)

Proteins after absorption
(antigen for Second-stage
mAb bank preparation)

Second-stage bank
(mixture of 32 mAb)

Total mAb bank
(mixture of 192 clones)

D EC

Cell fusion and 
screening

Antiserum

H

Second-stage 
immunization

Mouse A

Mouse B

F

First-stage 
immunization

Antiserum

*

*

*

*

*

Mouse C

The immune response vs the mAb production
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The library of total 192 blots in the mAb bank

A rapid paper accepted by Proteomics Ju
an

g 
R

H
 (2

00
6)

 P
ro

te
om

ic
s 

(W
u 

Y
J)



Antibody Concentration (pg/spot)
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E

Nitrocellulose

Juang RH (2006) - Ho JL



所有蛋白質純化與活性分析均予微小化

Agilent 2100 bioanalyzer
Agilent HPLC-Chip/MS

前處理
pretreatment

分
離
管
柱

質譜儀分析
Mass analysis

樣本 sample well

毛細管電泳
Capillary electrophoresis

偵測
detection
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Minimize protein purification and analysis in one chip

Microfluidics and Lab-on-a-chip applications
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DQVLEEVRRPutative lipase

ASAPATGGVKHistone H3

DDLFNINAGIVKNAD-dependent malate 
dehydrogenase

TNVSPEVAESTR
VIACVGETLEQR

Triosephosphate isomerase 

VTPEVIAEYTVR
IGPNEPSQLAIDLNAQGLAR

Fructose bisphophate aldolase

IFLENVIR
IDGLIYEETR
TVRAMDVVYALKR

Histone H4 (wheat)

IVLTIIR
DSAAVFAWK
HSLPDGLMR
LVGVSEETTTGVK

Adenosylhomocysteinase

Match peptideProtein ID

AE6C3M  1   2

LC-MS/MS
Ag

Interacted proteins

Immunoprecipitation of interacted proteins

Ag

Ag

Interacted proteins

Juang RH (2006) - Wu YJ

Validation!Validation!



From proteomics to systems biology
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整體性的生物學觀念與工具

Systems BiologySystems Biology

代謝路徑立體圖


