TRIM72:
Structure, Evolution & Function



What is TRIM727?

TRIM72 is a striated muscle specific protein

which located at Chromosome 7:
128,004,378-128,011,393.

Transcripts: 2

Exons: 6

Coding exons: 6
Transcript length: 2,472 bps
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http://asia.ensembl.org/Mus_musculus/Location/View?db=core;g=ENSMUSG00000042828;r=7:128004378-128011393;t=ENSMUST00000081042
http://asia.ensembl.org/Mus_musculus/Location/View?db=core;g=ENSMUSG00000042828;r=7:128004378-128011393;t=ENSMUST00000081042
http://asia.ensembl.org/Mus_musculus/Location/View?db=core;g=ENSMUSG00000042828;r=7:128004378-128011393;t=ENSMUST00000081042
http://asia.ensembl.org/Mus_musculus/Location/View?db=core;g=ENSMUSG00000042828;r=7:128004378-128011393;t=ENSMUST00000081042

RING(SMO00184): Zinc-finger, E3 ubiquitin

ligase activity.

B-Box2(SMO00336): Zinc-finger

Coiled-coil(PF05710)
SPRY(SM00449)

RING
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TRIM family (tripartite motif family)

 The TRIM motif includes the following three
domains: RING, B-Box, Coiled-coil.

* According to the C-teminus, TRIM proteins
could be divided into two groups.

° Group 2 proteins: a SPRY C-terminal domain.

* Group 1 proteins: aNHL/PHD/MATH/... C-terminal domain.

-~ “u
'
|
|
¥

&, &

Group 1

Other C-ter domains

Group 2

SPRY domain

Marco Sardiello et al, BMC Evolutionary Biology.



Orthology analysis

Phylogenetic Tree of Different Species by
Maximum Likelihood Method
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Paralogy analysis
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MGS53 Constitutes a Primary Determinant of Cardiac Ischemic Preconditioning
Chun-Mei Cao, Yan Zhang, Noah Weisleder, Christopher Ferrante, Xianhua Wang, Fengxiang
Lv, Y1 Zhang, Ruisheng Song, Moonsun Hwang, Li Jin, Jiaojiao Guo, Wei Peng, Geng Li,
Miyuki Nishi, Hiroshi Takeshima, Jianjie Ma and Rui-Ping Xiao

o/mrer o ¢ MG53 as a primary
24 T § component of the
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ARTICLES

Function 2 e ology

MG53 nucleates assembly of cell membrane repair
machinery

Chuanxi Cai', Haruko Masumiya?, Noah Weisleder', Noriyuki Matsuda’, Miyuki Nishi**, Moonsun Hwang',
Jae-Kyun Ko', Peihui Lin', Angela Thornton', Xiaoli Zhao', Zui Pan', Shinji Komazaki’, Marco Brotto/,

Hiroshi Takeshima**® and Jianjie Ma'*®

* Mice null for MG53 show
progressive myopathy and
reduced exercise capability, el
associated with defective
membrane-repair capacity.




Cell Death and Differentiation (2010) 17, 1254-1265
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www.nature.com/cdd

TRIM72 negatively regulates myogenesis via targeting
insulin receptor substrate-1

CS Lee'?, J-S Yi'3, S-Y Jung', B-W Kim', N-R Lee', H-J Choo', S-Y Jang', J Han', S-G Chi', M Park?, J-H Lee? and Y-G Ko*'

e TRIM72is a novel
antagonist of IRS-1, and
is essential as a negative
regulator of IGF-induced
muscle differentiation
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New Function

doi:10.1038/naturell834

Central role of E3 ubiquitin ligase MG53 in insulin
resistance and metabolic disorders

Ruisheng Song"**, Wei Peng'*, Yan Zhang'*, Fengxiang Lv', Hong-Kun Wu', Jiaojiao Guo', Yongxing Cao®, Yanbin Pi*, Xin Zhang?,
Li Jin', Mao Zhang', Peng Jiang', Fenghua Liu', Shaoshuai Meng', Xiuqin Zhang', Ping Jiang', Chun-Mei Cao' & Rui-Ping Xiao"*

* The important role of MG53 in metabolic
syndrome.



Target

To look for new function of MG53:

Subcellular Localizationodification
Modification

Co-expression Protein

Interaction protein



Subcellular Localization

°
WoLF PSORT

Protein Subcellular Localization Prediction

about WoLF PSORT WoLF PSORT{ZDVYT links Example Output

Please select an organism tvpe:
®Animal

Plant

Fungi

Please select input method:
®From Text Area
JFrom File

Input Filename:
BRI | FIEE

Text Area: Enter multifasta format protein
MSAAPGLLRQELSCPLCLQLFDAPVTAECGHSFCRACLIRVAGEP AADGTVACPCCQAPT
RPQALSTRLQLSRLVEGLAQVPQGHCEEHLDPLSTYCEQDRTLYCGVCASLGSHRGHRLL
PAAEAQARLKTQLPQQKMQLOEACMRKEKTVAVLEHQLVEVEETVRQFRGAVGEQLGKME
WFLAALESSLDREAERVRGDAGVALRRELSSLNSYLEQLRQWEKVLEEVADKPQTEFLMK
FCLVTSRLQKILSESPPPARLDIQLPVISDDFKFQVWKKMFRALMPALEELTFDPSSAKP
SLVVSSSGRRVECSDQKAPPAGEDTRQFDKAVAVVAQQLLSQGEHYWEVEVGDKPRYALG
VMAADASRRGRLHAVPSQGLLLGLRDGKT LEAHVEAKEPRALRTPERPPARTGLYLSFA
DGVLAFYDASNPDVLTPIFSFHERLPGPVYPIFDVCHHDKGKNAQPLLLVGPEQEQA
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The result shows TRIM72
existed both in the
nuclear and cytocol,
which is matched with
our experimental data.

Ad-GFP

Ad-MG53-GFP




Phosphorlation Site

* ExpasyHJNetPhos 2.0

MetPhos 2.8: predicted phosphoryglation sites in sp Q&eZMUS T

Serine
Threonine
Tyro=sine

FPhosphorylation potential
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Co-expression Protein

Positive correlation Negative correlation

Pearson's correlation coefficient .
Pearson's correlation coefficient
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Interaction Protein Prediction
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Standards
Initiative
Helo @  Query: trim72 | Search ’ ResetAll |

Click on the links below to display the results for each selected service
Use the check boxes to include or excludes services from the search and cluster operations - Select: All, None
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Which domain is responsible for the

interaction with IRS1?

 We have already known that RING domain is
necessary for the E3 ligase activity.

* Which amino acid is important?

SMART MODE: Simple
i Modular
- GENOMIC IR\rchiter:ture
Schultz et al. (1998) Proc. Natl. Acad. Sci. USA 95, 5857-5864 Teseam“
ool

Letunic et al. (2012) Nucleic Acids Res, doi:10.1093/nar/gkr931

RING

Ring finger

;ﬁ;:gem, View Al.ignment consensus sequence | or | Family alrignment'ih | | FASTA format v -
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* Cystine is very conservative.

* Zn binding
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* |[n order to delete E3 activity, we can easily
mutate the first C to A.

* Thus, we generate mutant C14A.
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RuiSheng Song et al, Nature(received).



Thanks

We all recognize that there is somewhat law

existing in the nature.
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Bioinformatics discover intrinsic principle using

mathematics.

e
Bioinformatics is a mighty tool.
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