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Nature structural biology 1997 &k
(ZEEELOEAICKYAIBRESNFELR)

Crystal structure of calcium bound domain VI of
calpain at 1.9 A resolution and its role in enzyme
assembly, regulation, and inhibitor binding.

Lin GD, Chattopadhyay D, Maki M, Wang KK,
Carson M, Jin L, Yuen PW, Takano E, Hatanaka M,
DelLucas LJ, Narayana SV.

Nat Struct Biol.
1997 Jul;4(7):539-547.

Structure of a calpain Ca?*-binding domain reveals
a novel EF-hand and Ca?*-induced conformational
changes.

Blanchard H, Grochulski P, Li Y, Arthur JS, Davies
PL, Elce JS, Cygler M.

Nat Struct Biol. 1997 Jul;4(7):532-548.
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FHRICRLTSDDEF-hand CF-hand' Helix-loop-

helix Ca2*-binding motif

EF1 EF2 EF3 EF4 EF5 pe E\
Yanyi Chen et al. (2010) Calciomics: prediction and analysis
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A ’ Helix F
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of EF-hand calcium binding proteins by protein engineering

calmodulin calpain small subunit domain VI

EF2

EF3

. EF5: a dimerization module
PDB code: 1cll& YA ARk PDB code: 1alvkWARAERL Narayana SV/ERL
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calpain 30K QFRRLFAQLAGD-DMEVSATELMNILNKV
n80K NFKALFRQLAGE-DMEISVKELRTILNRI
grancalcin SVYTYFSAVAGQ-DGEVDAEELQRCLTOQS

calmodulin EFKEAFSLFDKDGDGTITTKELGTVMRSL

X Yy z -y X -z

Ca?*-binding loop
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EF1 EF2 EF3 EF4 EF5
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calpain 30k QFRRLFAQLAGD-DMEVSATELMNILNKV
180K NFKALFRQLAGE-DMEISVKELRTILNRI
grancalcin SVYTYFSAVAGQ-DGEVDAEELQRCLTOQS
FLWNVFQRVDKDRSGVISDTELQQALSNG

calmodulin EFKEAFSLFDKDGDGTITTKELGTVMRSL
X Yy zZ -y X -z

Ca?*-binding loop

ALCILRBERAY >

Interfering with apoptosis: Ca?*-binding protein ALG-2 and Alzheimer‘s disease gene ALG-3.

Vito P, Lacana E, D’Adamio L. (1996) Science  CKENIHD Y IL—F)



A growing family of the Ca2*-binding proteins with five EF-
hand motifs.

Maki M, Narayana SV, Hitomi K.  Biochem J. 1997 Dec 1; 328 (Pt 2):718-720.
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- 234-266

calp S-sub IADIEING 9T O S =
p-cglp L-sub MIS 3 F A 682-714
grancalcin LR L TINgFR KIS Eg 185-217
sorcin IJ’*Lm- FRR 0QG 'vv p 166-198
=) ALG-2 O'IlnIbRRaDIBOU(“IQ S) “1:1 F 158-191
=) YG25_ YEAST Ll TH i RFLPH  297-335
(soybean CDPK) 477-508

Consensus n**nn**nO*0*0G*I-~-*n*En**nn**n

Xy 2=y -X -2

Figure 1 Sequence alignment of the penta-EF-hand motifs enta-EF-hand (PEF

Maki M et al.(1992) . The Journal of Biochemistry 124:1170-7 Oxford
university Press

Kitaura Y et al.(2001) .JBC 276:14053-8. The American Society for
Biochemistry and Molecular Biology, Inc
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S.Hiroyuki (2011) The Journal of Biochemistry 153-1 23-27pp
Oxford University CAPN1 6
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AlIP1 = ALIX : PDCD6IP (ALG-2ME{sFEE & : PDCD6)

B Two—Hybrid;%

-

ALG-2 interacting protein 1 (AIP1).
Vito P, Pellegrini L, Guiet C, D'Adamio L.

ALG-2ZHRL1=J)L—7 (K[E NIH)

(1999) JBC

~N

J

(ALG-Z interacting protein X (Alix).

\_

~N
(1999) Cell Death Differ

Missotten M, Nichols A, Rieger K, Sadoul R.
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® 2 Two-Hybridi%

® Co-IP & LC-MS/MS

® ALG-2 BEEF—TKRE 2000578 (&
® biotin-ALG-2 Far-Western 2013%4 A (SRBEMZZEE, 18, 580
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ALG-2tB B {EFHEF

Annexin XI Satoh et al. (2002) BBRC
Annexin VIl Satoh et al. (2002) BBA
TSG101 Katoh et al. (2005) Biochem J
HD-PTP Ichioka et al. (2007) ABB
Sec31A Shibata et al. (2007) BBRC
PLSCR3 Shibata et al. (2008) JBC

PATLA1 Osugi et al. (2012) J Biochem
VPS37B/IC  Okumura et al. (2013) BBB
IST1 Okumura et al. (2013) BBB
CHERP Sasaki-Osugi et al. (2013) JBC
TFG Kanadome et al. (2017) FEBS J

MISSL & MAP1B Takahara et al. (2017) JBC

ALIXYEE{ERRRAF

CHMP4b, 4a Katoh et al. (2003) JBC
CHMP4c Katoh ef al. (2004) ABB
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Annexin XI  Satoh et al. (2002) BBRC 5+ ER-Golgi fiEl/|faaiE 2 &
Annexin VIl Satoh et al. (2002) BBA e o S gy

TSG101 Katoh et al. (2005) Biochem J  *F RNATREZ 2T P
HD-PTP Ichioka et al. (2007) ABB

Sec31A Shibata et al. (2007) BBRC
PLSCR3 Shibata et al. (2008) JBC

PATL1 Osugi et al. (2012) J Biochem
VPS37B/C  Okumura et al. (2013) BBB
IST1 Okumura et al. (2013) BBB
CHERP Sasaki-Osugi et al. (2013) JBC
TFG Kanadome et al. (2017) FEBS J

MISSL & MAP1B Takahara et al. (2017) JBC

ALIXtEE{EREF LhO™Y A LR F

CHMP4b, 4a Katoh et al. (2003) JBC

CHMP4c Katoh et al. (2004) ABB
-G RER SR NG/ DO IR HIV-1 ~N

CHMP4A, 4B, 4C, TSG101, HIV-1 p6, EIAV p9 it el
von Schwedler et al. & Sundquist (2003) Cell ESCRTERF#

Strack et al. (2003) Cell memablﬂssglﬁflfmsn1g7l\3 Multfaceted Roles of ALG-2 n Ca*Regulated
Martin-Serrano et al. (2003) PNAS
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80 kDa = pc1 [ pc2 i cesw HITTIT] anti-calpain7 CHMP1B-mGFP  merge
30 kDa —H[[1IT] '

ESCRTS RT L ALG-2

C. Yorikawa (2008) Human Calpain 7/PalBH Associates with a Subset of ESCRT-llI-related Proteins in its N-terminal
Region and Partly Localizes to Endocytic Membrane Compartments
The Journal of Biochemistry 143-6 731-745pp Oxford University
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10 min after EGF addition

Y.Maemoto (2014) Involvement of calpain-7 in epidermal growth factor receptor degradation via the
endosomal sorting pathway
FEBS Journal 281-16 FEBS PRESS
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Y.Maemoto (2014) Involvement of calpain-7 in epidermal growth factor receptor degradation via the
endosomal sorting pathway
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The 2006 Nagoya Workshop on UK - Japan Animal

Biotechnology Partnership and Internship
March 6-7, 2006
Sakae Mulberry Hotel, Nagoya, Japan

The 2008 Nagoya Workshop on International Th e 20 1 0 Nagoya WO I'kSh Op on I nte m atIO n al
Animal Biotechnology Partnership and Internship . . ) .

March 6 (Monday) 6pm-8pm  Reception

W i) Som_oom  Locur Reprs and Dicasin feport for s Academic Yoar 2007-2008 Animal Biotechnology Partnership and Internship

Partl: Animal biotechnology from the basics to application

~ Ronald G. %36 RERHEEAMFREBRTS
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Human adipose-derived stem cells

~ Nicholas UK From Bench to Market: Antibody engineering and Posttranslational -
 The w-l;t Gene Park — Dumln ment and characterisation of mouse models of modifications of proteins (ﬁmﬁﬁ& Aﬁﬁmm ﬁj’/)
5 human disease; a route to effective translational research Said El Alaoui (Covalab, France)
Viadimir L. Buchman, (Cardiff University, UK) -
i e B S rosanopie i st Cagain s an caracipencds BRSE 3T — T 21 FEEHRES
g wSarahiin Hong Ma (Oregon Health & Science Univ, USA)

Shin-lchiro Takahashi ~(University of Tokyo)

< R e Partil Student reports on oversess training March 11, 2010 (Thursday) 13: 30-17:15

~ Control of Notch recept d y

Azusa Matsushima (Nagoya Univ): WalesGenePark / Cardiff Univ (UK)

tudent reporls on !ralnlng in UK and free discussion Fumitaka Ichioka (Nagoya Univ): WalesGenePark / Cardiff Univ (UK)
Takashi Hasegawa (Univ Tokyo): SIPBS / Strathclyde Univ (UK)
ki (Nagoya University) Yoshiaki Sugimura (Nagoya Univ): X-Link (UK) Part] Lectures
ip | bmwnm. for PhD course students 'Yohei Osako (Nagoya Univ): Senju / Oregon Health Sci Univ (USA)
0 m(mnumtv(-:nﬂm :1su:u EI:)o:aka‘(::noya Jlmv)’: Ahcam‘(‘%y
earch In: T, . izuki Ebihara (Nagoya Univ); Abcam ol B = o 5
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e Lriae ) Counichi 1 e /15 Masstosa i, 1D Generation of Whole Proteome Interaction Databases
h, Chunichi nuldm: 5 f‘Nl’r 4-1-1 Sekae, Professor = - -
| Semeni srograms 0N an e rctons Seneered, bY MEXT, nierhin ; S Scott G. Morham, Ph.D. (Director of Research Services, Myriad
’ $ i el SRt e a4 Pharmaceuticals, Inc., Salt Lake City, Utah, USA)

The Edlicational and Research Collaborative.

Internship Program in Animal Biotechnology- R . . -
‘ Sponsored Ly MEXT Leveraging Scientific Research through Data Warehousing,

Interdisciplinary Correlations and Predictive Analytics
Natalie C. Morham, M.B.A. (Vice president, InformationTechnologies

Division, Zions Bancorporation, Salt Lake City, Utah USA)
20074 20094

Partll Student reports on overseas training

The 2007 Nagoya Workshop on UK-Japan Animal ! Hiroki Honda and Takeshi Hata (AvantiCell Scie

Biotechnology Partnership and Internship The 2009 Nagoya Workshop on International . N — .
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human articular cartilage. - Charles W. Archer (Cardiff Univ, UK) Kevin KW. Wang, Ph.D.
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Ma H et al. (1993) J Biochem

Yang HQ et al. (1994) JBC Hanna et al. (2008) Nature

Ma H et al. (1994) JBC Moldoveanu et al. (2008) Nature
Takano E et al. (1995) FEBS Lett
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Shax1, Shax2: Editor[C&MERERINT
CHMP4b, CHMP4a 224
Katoh et al. (2003) JBC

CHMP4 “Chromatin modifying protein”
BRICZER SN TULV=(CHMPA [ Shax2 [CHE )

BIEFHAIZ Cell (TERAXFERLI=T IL—TH CHMP4A, CHMP4AB ZEALTLV=Z&EME
THIB; EELFEAE: CHMP4b = CHMP4A; CHMP4a = CHMP4B

IHFE : CHMP4b = CHMP4B; CHMP4a = CHMP4A HVi&@ A
(DDBJ/GenBank/EMBLIZ Shax1/Shax2 &L TZEXL TULN=EEHIH UniProtT—%4
R—Z [Z8]A)
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® Advancedw Q Search
UniPro.t.,

WP

BLAST Align Retrieve/ID mapping Peptide search Help Contact =

UniProtKB - Q9H444 (CHM4B_HUMAN)

DlSpIay N, BLAST — Alion &)Format @ Add to basket @ History B Other tutorials and videos
@ Feedback B Help video
Protein | Charged multivesicular body protein 4b
Publications Gene CHMP4B
Feature viewer Organism | Homo sapiens (Human)

Feature table N
Status gl Reviewed - Annotation score: @@@@®@ - Experimental evidence at protein level!

None

Names & Taxonomy:
None

Function Protein names! Recommended name:

Charged multivesicular body protein 4b
Alternative name(s):
e Chromatin-modifying protein 4b

]

Names & Taxonom

= » Short name:CHMP4b
|Subcell. location e SNF7 homolog associated with Alix 1
e SNF7-2

m Short name:hSnf7-2
e Vacuolar protein sorting-associated protein 32-2
PTM / Processing m Short name:Vps32-2
m Short name:hVps32-2

ﬂ Gene names! Name:CHMP4B

a | Synonyms:C200rf178, SHAX1
9 Organism! Homo sapiens (Human) UniProt
- https://www.uniprot.org/2019/8/28

u| Pathol./Biotech

]
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