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Department of Biochemical Science & Technology
Lab 520
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Exploring the Structure and Function of Proteins - Focused on Enzyme and Antibody

Exploring the Structure and Function of Proteins —
Focused on Enzyme and Antibody




Proteomlcs and the Proteome
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Quick identification of an unknown protein
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Proteomic pattern changes during growth
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“\\ﬁ /i‘ﬁ‘ /E ’ 2L Protein ID g Calculated Sequence Score Match

Mr (kD) / pI  coverage (%) (MASCOT) fragments

AAV64256

79  Sucrose synthase (Bambusa oldhamii) 92.8/6.03 35 402 14
AAV64256

80 Sucrose synthase (Bambusa oldhamii) 92.8/6.03 35 245 7

82 Sucrose synthase =~ AA\V04256 . 92.8/6.03 35 1112 45

(Bambusa oldhamii)

""""" UDP-glucose- BABG69069

8 oyrophosphorylase  (Oryza sativa) 51.6/5.4 18 302 26
UDP-glucose- BAB69069

9 oyrophosphorylase  (Oryza sativa) 51.6/5.4 17 359 20
UDP-glucose- BAB69069

10 pyrophosphorylase ~ (Oryza sativa) 51.6/5.4 21 408 38

11 BAB69069 51.6/5.4 20 377 35

pyrophosphorylase  (Oryza sativa)




Antibody is a specific probe against target protein
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The Untold Story for Starch Phosphorylase

4t %5 #& Rong-Huay Juang

Department of Biochemical Science & Technology, National Taiwan University
BB EANE FERRER




Starch phosphorylase might involve in starch biosynthesis

Chang et al, (2000) Bot Bull Acad Sin 41:105-111

SP activity

Primar . Potato
fibroug Pencil Root size Mingo-Castel et al. 1976

roots roots Storage roots  in diameter Albrecht et al. 2001

Maize
. .
Liu & Shannon 1981

5cm Rice
Baun et al. 1970

Wheat
Ocm Schupp & Ziegler 2004

SP expression
Rice
Ohdan et al. 2005
Potato
T S T =~ L-SP Brisson et al. 1989
St-Pierre & Brisson 1995
Duwenig et al. 1997 |
Albrecht et al. 2001
Spinach
Duwenig et al. 1997
Pea
van Berkel et al. 1991

Protein interaction

Wheat
Tetlow et al. 2004

Starch phosphorylase increases proportionally when the roots accumulate starch



Starch is synthesized by elongation-branching-trimming cycles

3 nm

Starch
granule

6 nm

e

'_ T L {. h Primer
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- [h | [ h- [
Starch elongation l [“ h “ Il rTlT ;U%_n
Starch synthase ~ Starch branching M h
Branching enzyme  Branch trimming  Starch elongation
Debranching enzyme

Ball S et al. (1996) From glycogen to amylopectin - a model for the biogenesis of the plant starch
granule. Cell 86: 349-352



L78 as a molecular switch in regulating L-SP catalytic direction

Starch Phosphate
XXX —+ ®
N
A 7

L/8

. Glc-1-P
Phosphorolysis S
Catalytic site

Starch binding site

—E‘i— Starch biosynthesis

No primer ? >< >< > + O‘@

(primer-independent)
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Phosphorylation might control the proteolysis of L78 via UPS

RDALIVNWN RALLNAIGN ‘
L78 Insertion
PEST (S)

< ------------- Phosphorylation |

Destruction boxes

@ ? UPS
\ 4

Proteasome

Proteolytic
modification

'y ecovio Jl

L78 removed REQUIELS esl?

Primer-independent activity is contributed by L78. L78 was removed by proteolytic modification
iInduced by the PEST signal or the phosphorylation-UPS pathway

catalytic directions






Heavy metal-chelating proteins and peptides

Metallothionein

Phytochelatin

Animal | Class | (C. elegance?)
Plant Class Il + + +
Fungi Candida glabrata
yeast g cerevisiae




Catalytic triad

*

51

101

151

201

251

301

351

401

451

3-Dimensional structure prediction
Phytochelatin synthase 515 3 15 ki

Phosphorylation site *
MAMASLYRRSLPSPPAI DFSAEGKL IFNEALQKGTMEGFFRLI SYFQEQ

§I§PAY§G LASLSVVLNALSI DPGRKWKGPWRWFDEM LDCCEPLEVVKEK

Gl SFGKVVCLAHCSGAKVEAFRTSQI DDFRKFWKCESSENCHM ISTY

HRSVFKQTGNGﬁFSP IGGYNAERDMALI LﬁVARFKYPPHWVPLKLLWEAM

21
DSIDQSGKRRGFMLISRPH EPGLLYTLCKDEWIEIAKYLKEDVPRL

VSSQHVDSVEKI I SVWFKSLPSNFNQF IRWVAEIRI TEDSNQNLEAEEKS
RLKLKQLVLKEVHETELFKHINKFLSTVGYEDSLTYAAAKACCQGAEILS

GSPSKEFCCRETCVKCI KGPDDSEGTVVTGVVVRDGNEQKVDLLVPSQ

ECECGPEATYPAGNDVFTALLLALPPQTWSGIKDQALMHEMKQL I SMASL

85
PTLLQEEVLHLRRQLQLLKRCQENKEEDDLAAPAY

Hl +Cd
L [ ] -cCd

PCS activity
= -
o o1
T
|

6]
T
|

wt T49A R183A Y55A  Y55D
AtPCS1-N

GSH + GSH — Phytochelatin (PC,)

B PCS
A

Second

substrate binding site?
e

Prediction
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