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簡報者備註
簡報註解
後轉譯調控(磷酸化修飾),  泛素,  修飾,  增加特定蛋白交互作用介面,  系統 (共價結合反應  修飾後反應) 以阿拉伯芥為例  至少5~6%基因組基因為系統成員
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A. HECT domain E3s (Homologous to E6AP C-terminus)
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Lys48 tetraUb (Xtal, NMR)
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¢ CRLs (Cullin RING Ligases)
E3 complex

RING or U-box
@7 (e4)

SKP1, S phase kinase-associated; BTB, bric-a-brac-tramtrack-broad; DDB, DNA damage-binding; DWD, DDB1-binding WD40 proteins

E3 ligases EEfE4E
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RING

- RING (Really Interesting New Gene)
finger, consists of 8 well conserved,
spaced Cysteine and Histidine residues
coordinating two zinc-ions in a cross-
brace configuration

- RING-H2 and RING-HC

- spacing of zinc ligands, but not primary
sequence, is conserved

II III
\ / - molecular scaffolds instead of chemical
\ / catalyst (for Ub-E2 binding) + E2 activation
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簡報者備註
簡報註解
分解  胞內移動  抑制其他修飾  召募訊號因子
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http://www.youtube.com/watch?v=amR_3WNBWNs
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"for the discovery of ubiquitin-mediated protein degradation®
http://nobelprize.org/chemistry/laureates/2004/chemadv04.pdf

Aaron Ciechanover Avram Hershko Irwin Rose
Israel Israel USA

Technion — Technion — University of
Israel Institute of Israel Institute of California
Technology Technology Irvine, CA, USA
Haifa, Israel Haifa, Israel b. 1926

b. 1947 b. 1937
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Seven DUB Classes
3. OTU-related (12)
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簡報者備註
簡報註解
Like other eukaryotes, plants also have five classses of DUBs, using Arabidopsis as an example, #, seqquence similarity can only be found with class but not between classes, 


Assembly/editing:

substrate selection Disassembly:

chain type, substrate selection

chain length chain type selection
. .
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ubiquitin receptors
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2 AR
e destruction boxes, RXALGXIXN

- short region of primary sequence

- mitotic cyclins and APC substrates
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N-end rule in Saccharomyces cerevisiae

Residue atisteN Half-life ofistX-Rgal
terminus

Arg 2 min
Lys 3 min
Phe 3 min
Leu 3 min
Trp 3 min
His 3 min
Asp 3 min
Asn 3 min
Tyr 10 min
Gln 10 min
lle 30 min
Glu 30 min
Cys >20 hr
Ala >20 hr
Ser >20 hr
Thr >20 hr
Gly >20 hr
Val >20 hr
Pro ND

Met >20 hr




N-end rule
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簡報者備註
簡報註解
 targeted to the 26S proteasome for degradation
 2.5 MDa complex
 unfolding, translocating the substrate
Nucleophilic mechanism to produce small peptides
 ubiquitin is spared from substrate
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Glickman et al., Cell, 1998, 94, 615-623

33



> o Ba
20S % BF A3 & B4



簡報者備註
簡報註解
- Biochmical mechanism for substrate breakdown


20S Core Particle (CP)
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26S Proteasome

http://www.nature.com/nature/journal/v482/
n7384/abs/naturel0774.html#supplementary-

information Supplementary Movie 1
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http://www.nature.com/nature/journal/v482/n7384/abs/nature10774.html#supplementary-information
https://static-content.springer.com/esm/art:10.1038/nature10774/MediaObjects/41586_2012_BFnature10774_MOESM520_ESM.mov
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Domain |l
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@ Yo [ 26S Auxin
Je= Froteasome Response
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AFB, auxin signaling F-box protein; ARF, auxin response transcription factor; AUX/IAA,
auxin indole-3 acetic acid repressors; TIR1, TRANSPORT INHIBITOR RESPONSE 1
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a tryptophan-derivative (¢ % ft)

Auwcin )
E:;’:J

Auxin enhances TIR1-IAA7 interaction
TIR1 and AUX/IAA form an auxin coreceptor

- Dharmasiri et al., 2005 Nature 435, 441
- Kepinski and Leyser, 2005 Nature 435, 446
- Villalobos et al., 2012, Nature Chem Biol, 9, 477
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IAS
domain

&
L
49

lasmonate
response

Degradation of JA response repressor by UPS

- SCFCO!1 (COI1, CORONATINE INSENSITIVE 1)
- target: JAZ repressor (JA-ZIM domain repressor
proteins)
- both LRR of COI1 and JA-lle is required to
recognize JAZ
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CONSTITUTIVE PHOTOMORPHOGENIC/DE-ETIOLATED/FUSCA (COP/DET/FUS) loci and

derived complexes
Table 1. Components of the three COP/DET/FUS complexes and the core CUL4-DDB1 E3 ubiquitin ligase in Arabidopsis

'Symbol | AGicode | Full name | Phenotype of daricgrown mutant seedings Refs |

COP1-SPA complex® (SPA, SUPPRESSOR OF PHYA-105)

COP1 AT2G32950 CONSTITUTIVE PHOTOMORPHOGENIC 1 cop phenotype (light-grown like}"® [9,93]
SPA1 AT2G46340 SUPPRESSOR OF PHYA-105 1 cop phenotype in the quadruple spa1 spa? spa3 spad mutant; [72]
SPA2 AT4G11110 SPA1-RELATED 2 milder cop phenotype in the triple and double mutants

SPA3 AT3G15354 SPA1-RELATED 3
SPA4 AT1G53090 SPA1-RELATED 4

COP10-DET1-DDB1 (CDD) complex (DDB1, DAMAGED DNA BINDING PROTEIN 1)

COP1 AT3G13550 CONSTITUTIVE PHOTOMORPHOGENIC 10  cop phenotype [82,94]
DET1 AT4G10180 DE-ETIOLATED1 cop phenotype [81,95]
DDB1a AT4G05420 DAMAGED DNA BINDING PROTEIN 1A Wild-type phenotype, but enhances cop phenotype of det? [8]
DDB1b AT4G21100 DAMAGED DNA BINDING PROTEIN 1B Embryonic lethal

COP9 signalsome (CSN)

AT3G61140 COP9 SIGNALOSOME SUBUNIT 1 cop phenotype [2]
AT2G26990 COP9 SIGNALOSOME SUBUNIT 2 cop phenotype
AT5G14250 COP9 SIGNALOSOME SUBUNIT 3 cop phenotype
AT5G42970 COP9 SIGNALOSOME SUBUNIT 4 cop phenotype
AT1G22920 COP9 SIGNALOSOME SUBUNIT 5a cop phenotype in the csnba csnbb double mutant [2,96]
AT1G71230 COP9 SIGNALOSOME SUBUNIT 5b
ATEG56280 COP9 SIGNALOSOME SUBUNIT Ba cop phenotype in the csnéa csnéb double mutant [2,96]
AT4G26430 COP9 SIGNALOSOME SUBUNIT 6b
AT1G02090 COP9 SIGNALOSOME SUBUNIT 1 cop phenotype [2]
AT4G14110 COP9 SIGNALOSOME SUBUNIT 1 cop phenotype
Core CUL4-DDB1 ligase®
CuL4 AT5G46210 CULLING cop phenotype in knockdown mutants [79,85]
RBX1a ATBG20570 RING-BOX 1a Not tested in loss of function mutant; weak de-etiolation [97]
in overexpression lines
RBX1b AT3G42830 RING-BOX 1b Not tested

“The COP1-SPA complex is likely to be a tetramer of two COP1 s and two SPA proteins.
“mp phenotype: mutants undergo constitutive photomorphogenesis (cop) in darkness, which includes the development of a short hypocotyl and open cotyledons.
“For its component DDB1, please refer to the DDB1a/b entries under "COD complex'.
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(a) Under visible light
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TRENDS in Plant Science

44



COP1 targets various transcription factors critical for phoromorphogenesis
in the dark for ubiquitylation

Table 2. Targets of the COP1 E3 ubiquitin Iigase

—mmm—
HYH AT3G17609 bZIP transcription factor Photomorphogenesis, light signaling +

LAF1 AT4G 25560 MYB transcription factor Photomorphogenesis, light signaling +

HFR1 AT1G02340 bHLH transcription factor Photomorphogenesis, light signaling +

BBX24/STO AT1G06040 B-box Zinc Finger protein Photomorphogenesis, light signaling +

BBX4/COL3 AT2G 24790 B-box Zinc Finger protein Photomorphogenesis, light signaling +
BBX22/LZF1/STH3 AT1G78600 B-box Zinc Finger protein Photomorphogenesis, light signaling Through HY5S?
GATA2 AT2G45050 GATA transcription factor Photomorphogenesis, light and +

brassinosteroid crosstalk

phyA AT1G09570 Phytochrome Light perception +

phyB AT2G18790 Phytochrome Light perception +

CO/BBX1 AT5G15840 B-box Zinc Finger protein Flowering +

Gl AT1G22770 Unknown protein Circadian rhythm and flowering Through ELF3
SCAR1 AT2G34150 SCAR family member Root growth +

HRT AT5G43470 R protein Plant defense +

HY5, ELONGATED HYPOCOTYL 5; LAF1, LONG AFTER FAR-RED LIGHT, HFR1, LONG HYPOCOTYL IN FAR RED;

BBXs, B-box Zinc Finger proteins; GATA2, a brassinosteroid (BR)-regulated GATA transcription factor
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Nucleus
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CRL assembly and disassembly is driven by neddylation/deneddylation

O Rub1/Nedd8

Culi-Hrtl

Cull-Hri

CAND1, CULLIN-ASSOCIATED AND NEDDYLATION-DISSOCIATED 1 Cope and Deshaies 2003,
Cell 114: 663-671
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