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Ubiquitin System
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Sturcture and function of UBE2S
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Annotation information of Ube2S
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Experimental information
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GO,KEGG & Phylogenetic trees
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UBE2B

phylogenetic tree (UBE2B,UBE2C)

23|

Fa3146
PE3I147
Q3ZPa0
Fa3148
FA3140

PEI146
FE3147
Q32F38
FPA3148
FE3144

Fa3146
FE3147
Q3ZPRY
Fa3148
Fa3149

UEE=E_HTMAN
UEEZE_NOUSE
UBEZE_BCWIN
UEE:ZE_RAEIT
UEEZE_RAT

UEEZE_HIMAN
UEEZE_NOUEE
UEE=E_BCWII
UEEZE_RABTT
UEEZE_EAT

UEEZE_HTMAN
UEE:E_NOUSE
UEEZE_BOVIH
UBEZE_RABIT
UEEZE_RAT

RABIT

| RAT Method:Neighbor-Joining
MOUSE Bootstrap:1000

| BOVIN Model:p-distance
HUMAN

20|

61
61
61
61
61

121
121
121
121
121

1 MSTPARRELMEDE ERLGEDFEW: VaGAP SENNI M WHAY TFGPEG TPFEDG TFELVIEF 5
1 MSTPARRELMEDE ERLOEDFE W VaGAF SENNI MWW TFGREG TPFEDG TFELVIEF 5
1 METPARRFLMEDFERLOEDFEW: VaGAP SENNI M WHAY IFGPEG TPFEDG TFELVIEF 5
1 MSTPARRELMEDE ERLGEDFEW: VaGAP SENNI M WHAY TFGPEG TPFEDG TFELVIEF 5
1 MSTPARRELMEDE ERLAEDFE W VaGAF SENNI M WH AT TFGREG TPFEDG TFELVIEF 5

b ok b bk ek ok skeok ok ek sk ok bk bk okeok b bk kb ok kR ok ok ok ok sk ok kol skokokok ok ok

EETPNEFPTVEFL SEMFHPINVTADG STCLDILAQNRWSPTYDWS SILT STQSLLDEFNFNS
EEYTPNEFPTVEFL SEMFHPHVTADG STCLDILONEWSPTYD VS STILT STQSLLDEFNFNS
EEYTFNEFFTVEFL SKEMFHPNVTADG STCLDILONEWSPTYDVE SILT STQSLLDEFNFNS
EETPNEFPTVEFL SEMFHPINVTADG STCLDILAQNRWSPTYDWS SILT STQSLLDEFNFNS

EEYFNEPPTVRFL SEMFHPNVTADG STCLDILGNRWSFT YD WS SILT SIQSLLIEFNFN S
S8 S A S K S o AR A K SR R K R S ok AR S ok ok ok ok A o

PANEG AAQL T ENKRETEREV 54 TVER SWHD 5
P AN5G AAQL T ENFREYER RV 54 TVER SWHD 5
P AN5 AL T ENFRETER RV 54 TVER SWHD 5
PANEG AAQL T ENKRETEREV 54 TVER SWHD 5
P AN 3G AQL T ENEREYER RV 54 TVER SWHD 5
SR KR K AR R R

f0
1]
60
f0
G0

120
120
120
120
120

152
152
152
152
152



UBE2C

a0

phylogenetic tree (UBE2B,UBE2C)
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phylogenetic tree
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phylogenetic tree

‘ UBE2K_Hs
4
4 Ube2K_Mm
UbcD4_Dm
3
ubc-20_Ce
ubc-21_Ce
| ubc-22_Ce
4
4
ubc-23_Ce
UBC1_Sp
4
UBC1_Sc
UBC27_At
Family 1

—— UBE2A_Hs
4
Ube2a_Mm
3
—— UBE2B_Hs
g—— Ube2b_Mm
—_ Hrébn_Mm
3
ubc-1_Ce
UbcD6_Dm
UBC2_S
3 _Sp
UBC2_Sc
UBC1_At
Family 2

_4|: UBE2G1_Hs

Ube2gl_Mm

—— CG40045_Dm

4 CG9602_Dm
_3_|: ubc-7_Ce

L uBscis sp

UBE2R1_Hs

UBE2R2_Hs

4‘_4|: Ube2r1_Mm
—

Ube2r2_Mm

CG7656_Dm
ubc-3_Ce

UBE2G2_Hs
4 _
4_|:

Ube2g2_Mm
UbcD7_Dm

4 ubcl4 Ce
4 UBC3_Sp
L uBC7_Sc

3— uBC3_Sc

— UBC13_At
Family 3

BB X INERRE 7MY TR XFEIOME @ EEERA ., X107 B E X FFEETRIF AT
BRZLXBWM. APREMD. melanogaster& A LEC. elegansii R EZIEHANYHNER, MRE
3N EHRHIC. elegansZHE R FITHEA NN ER ., XABEZENN, X5&HEFEEMNERE

AN ER— . TRERDIUEEL, KZEFEMRITLER (Ce) BEAMNFMRELLREE

(Dm) ERMEEER.



phylogenetic tree
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structure and active sites of ubiquitin-

conjugating enzymes E2



structure and active sites of ubiquitin-conjugating enzymes E2
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Ye, Y., & Rape, M. (2009). Nature reviews. Molecular cell biology, 10(11), 755-64.



structure and active sites of ubiquitin-conjugating enzymes E2
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structure and active sites of ubiquitin-conjugating enzymes E2

FEUEET T & PEALRCys857 2B F e 40
Asn77H) 5% R AE XS == (B L &




structure and active sites of ubiquitin-conjugating enzymes E2
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Binding sites of E2 and E1
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Binding sites of E2 and E1
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Binding sites of E2 and E3
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Binding sites of ubiquitin-conjugating enzymes E2
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structure prediction of UBE2 E2




structure prediction of UBE2 E2
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structure prediction of UBE2 E2

JSmol
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structure prediction of UBE2 E2

c4ddiB
Alignment

PDB header:hydrolase/ligase

Chain: B: PDB Molecule:ubiquitin-conjugating enzyme e2 d2, ubiquitin
35 thioesterase

PDBTitle: crystal structure of human otub1/ubch5b~ub/ub

v View investigator results

MEHEP—PER, PlcdddiBA1ER EFHinvestigators R



structure prediction of UBE2 E2

lGood

lBad

Relative
Conservation

B High

. Low

B S

~

o
i

3



Mutation
sensitivity

W High

. Low

structure prediction of UBE2 E2

S 7

LR

E AT

Analyses Residue: CYS 93

Sequence profile Mutations &
Quality '!' llul.ol||

ARNDCQEGHILKMFPSTWYV ARNDCQEGHILKMFPSTWYV

‘ Take JMol snapshot || Show All analyses || Hide All analyses || Clear Selection | Ho

over a residue below fo see info. Click to spacefill.

Predicted Secondary structure
55 Confidence

Model Secondary structure
[ ery Sequence)
Modelled Residues

[ Watonal sensitviy|

MEERBLIEMAM R F M ERRFHMRLGRME, TUERR

s = - z,20z00boo s - otlle o -0 0ol - - L1000 ... LU0, .. . . 120 130 .

A AARARAAAAA A/
, , » - — A RARAAARARA A/
PRHI KFPIDYPYSPPTFRFL TEMWHPNI YENGDV

[ S ILHPP VDDPQSGELP SERWNPTQNV RTILLSVISL L
hH1 KF PIDYPY SPPT F RF L TKMWHPN T YENGD V |dJi S 1l--- ---------- SERWNPTQNV RTT LLSVISL L
A'HI KIF PDYPY SPPEIFR F L TKMWHEN'T YENGDV It S I_Wll’hl LLSVISL L

1 3

HRSERT,

iy

LR ESRS.



structure prediction of UBE2 E2

XA

700

E AT

Sequence profile & Mutations
Quality '!I llil.llllll

Mutation

sensitivity Consenvaton
. H igh ProtinDB Interface
Pockst dstacton |
| Mutational sensitivity |
. Low

ARNDCQEGHILKMFPSTWYV ARNDCQEGHILKMFPSTWYV

| Take JMol snapshot | | Show All analyses | | Hide All analyses | | Clear Selection | Hover over a residue below fo see info. Click to spacefill.

1 - L1 I L . |

Predicted Secondary structure v p——— — y R RRARRRARR
RS Confdence| -

Model Secondary structure , , >—p—mp— 0 R ARAANAARA

:KAHI K F PIDYPYSPPT FRFL TKMWHPNI YENGDV CI S ILHPP VDDPQSGELP SERJWINPTQNV RTILLSVI S

Modelled Residues F K A HI K F PIDYPY SPPT FRF L TKMWHPNI YENGDV CI SIl--- ---------- SERWINPTQNV RTI LLSVI S

N T d f KIATH T KIF PIDYPY SPPTIFRR F L TKMWHEBNT YENGDV CI S1 Phuls-

A M Moop X i 1] I F Z| LRI LS



structure prediction of UBE2 E2

RGN T

Sequence profile & Mutations &

Quality
Mutation =
sensitivity | Conservation |
. High ProtinDB Interface
| Pocket detection
[ Huatona sensiviy |
lLow
ARNDCQEGHILKMFPSTWYV ARNDCQEGHILKMFPSTWYV
| Take JMol snapshot || Show All analyses | | Hide All analyses | | Clear Selection | /over over a residue below to see info. Click to spacefill
e L I L s [
Predicted Secondary structure | ———— RARRARARAARAARAAANN — »— e ———— =
SS Confidence |l Em—— = —
Model Secondary structure *\\\\\\\\t\\\\\\ - - v
_om MAQQQMTS SQKALMLELKSL QEEPVEGFRI TL VDESDL Y NWE VAT F GPPNTLYEGGY F K A HI K F PIDjvjpY
Modelled Residues |- -- - - - KALMLELKSLQEEPVEGFRI T L VDESDL Y NWE VAT F GPPNTLYEGGY F KA HI K F PIDJY|pY
Mutational sensitivi ¢E MF EVHEI FG F 1 KIF

<

A M Moop X i 1] I F Z| LRI LS




References




References

[1].Plechanovova A, Jaffray E G, Tatham M H, et al. Structure of a RING E3 ligase and ubiquitin-loaded E2 primed for catalysis[J]. Nature, 2012,

489(7414):115-120.

[2].Lechtenberg B C, Akhil R, Ruslan S, et al. Structure of a HOIP/E2~ubiquitin complex reveals RBR E3 ligase mechanism and regulation:[J]. Nature, 2016,

529(7587):546.

[3].Swatek K N, Komander D. Ubiquitin modifications[J]. Cell Research, 2016, 26(4):399-422.

[4].Kravtsova-lvantsiv Y, Ciechanover A. Non-canonical ubiquitin-based signals for proteasomal degradation. J. Cell Sci. 2012;125:539-548.
[5].Budhidarmo R, Nakatani Y, Day CL. RINGs hold the key to ubiquitin transfer. Trends Biochem. Sci. 2011

[6].Plechanovova A, et al. Mechanism of ubiquitylation by dimeric RING ligase RNF4. Nature Struct. Mol. Biol. 2011;18:1052-1059.

[7].Galanty Y, Belotserkovskaya R, Coates J, Jackson SP. RNF4, a SUMO-targeted ubiquitin E3 ligase, promotes DNA double-strand break repair. Genes Dev.

2012;26:1179-1195.

[8]. Michelle, C., Vourc'h, P., Mignon, L., & Andres, C. R. (2009). What was the set of ubiquitin and ubiquitin-like conjugating enzymes in the eukaryote

common ancestor?. Journal of molecular evolution, 68(6), 616-28.
[9]. Ye, Y., & Rape, M. (2009). Building ubiquitin chains: E2 enzymes at work. Nature reviews. Molecular cell biology, 10(11), 755-64.

[10]. The Phyre2 web portal for protein modeling, prediction and analysis.Kelley LA et al.Nature Protocols 10, 845-858 (2015).



Thanks For Ur Attention



