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Aurora Kinase Family
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BLAST&Tree

— Aurora A Homo sapiens
— Aurora A Mus musculus

Aurora A Xenopus laevis
Aurora B Xenopus laevis

Aurora B Mus musculus
Aurora B Homo sapiens

Aurora A Drosophila melanogaster
Aurora B Drosophila melanogaster

‘Aurora A Saccharomyces cerevisiae
Aurora B Caenorhabditis elegans
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Sequence alignment

A" Pairwise Alignment Result
""" LENGTH SCORE

7131308 (54.5%) 7131308 (54.5%) 3691308 (258.2%)

Pairwise Alignment Result

LENGTH SCORE

Water 1262 1960.0 7111262 (56.3%) 7111262 (56.3%) 126/1262 (25.8%)

AA Alignment

Pairwise Alionment Result

Needle

212/42F (49.8%)

2511426 (58.9%) 105/426 (24.6%)

Pairwise Alignment Result

Water

2121343 (61.8%) 2511343 (73.2%) 261343 (7.6%)
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Secondary Structure
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SWISS-MODEL
hAurora B

Magic Fit(CA) }

A



Localization

Blue:DNA
Red:Aurora A
Green:Aurora B

(Nicholas Keen ,Stephen Taylor. Nature Reviews Cancer. 2004)%
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""" What drives the differences?
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e Fragment truncation
", N-terminal Kinase domain
""" i & Aurora A 1-132 aa Aurora A 133-383aa
Aurora B 1_76 aa Aurora B 77‘327 dd
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N-terminal

- ‘.‘1‘ . Pairwise Alignment Result
S LENGTH SCORE IDENTITY SIMILARITY GAPS
------- . f,‘Need Ie 152 27.0 19/152 (12.5%) 28152 (18.4%) 96/152 (63.2%)
g
Pairwise Alignment Result
LENGTH SCORE IDENTITY SIMILARITY GAPS
Wa te I 84 355 22/84 (26.2%) 32/84 (38.1%) 30/84 (35.7%)
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Pertinent Literature

7 Cell Cyde 4:6, 784-789; June 2005]; ©2005 Landes Bioscience

Report

The Aurora A and Aurora B Protein Kinases

A Single Amino Acid Difference Controls Intrinsic Activity
and Activation by TPX2

Molecular Biology of the Cell
Vol. 20, 3491-3502, August 1, 2009

Molecular Distinctions between Aurora A and B: A Single
Residue Change Transforms Aurora A into Correctly
Localized and Functional Aurora B

Fabienne Hans,** Dimitrios A. Skoufias,* Stefan Dimitrov,*
and Robert L. Margolis*s

A single amino acid change converts Aurora-A into Aurora-B-
like kinase in terms of partner specificity and cellular
function

Jingyan Fu®, Minglei Bian®, Junjun Liu®, Qing Jiang® and Chuanmao Zhang™"
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Edited by Don W. Cleveland, University of California at San Diego, La Jolla, CA. and approved March 5, 2009 (received for
review January 25, 2009)




Pertinent Literature
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y Fragment truncation
-' N-terminal Kinase domain
""" i & Aurora A 1-132 aa Aurora A 133-383aa
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C-ter Kinase domain

Pairwise Alignment Result

1871251 (74.5%) 2151251 (35.7%) 0i251 ( 0.0%)

Pairwise Alignment Result

251 1014.0 18712571 (74.5%) 2151251 (85.7%) 0i251 ( 0.0%)

AA composition in Swiss-Prot
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Magic Fit

Colorful:hAurora A (10L5:122-403)
White:hAurora B (4AF3:70-338)




ol B R R e i R o = ol Il Rl Rl Il Bl il el Bl il el el il e e e o e R i

i EEECiEEHthITf o bl il Rl
#.01. splo14965|AURKA HUMAN MLEIZ@F
F

vz L LB¥L MI M vllL
#2. spl1QoeGD4|AURKE HuMaN [fr B:z BvE=NE-BRREEER-Be-QlE:-BEN BN B
: :I::Ei ,? nb atomz nvalved: 3 BMS: 1.30 7

10L5 (693 x 428 )

AT OALARIDT — o

A GLY268 A GLY212

A 5 GLUZ2GS Aos GLU213

A s LEUZT0 A s LEUZ214

A s LYS2T1 A s Y5215

A s |LE272 A s ILE216

A s ALA2TI A s ALAZTT

R -'-Q -\.-.|I: N N !

A ASPE A ASP213 A1

& PHE27S : S ),

) e A PHEZ21S N

[ GLY 2785 i—:L'\-\..EEn :
P! L. L=

A TRPE277

Aurora A Aurora B




AurA G198 & AurB N142

142

REIEIQAHLHHPNILRLYRYFYDRRRIYLILEYAPR
1'1|!|.ur£|. REVEIQSHLEHPNILRLYRYFHDATRVYLILEYAPL

198

AurB RNAi rescue with AurA(G198N)
II AfAurB/DNA HA/SRV/DNA HA/TD6O/DNA HA/INCENP/DNA

s s AurA-((198N)

INCENP binding
3] 1:\'5
W g
AurB*
- Aur )
. . . - - \

(Fabienne Hans et al.,Mol Biol Cell. 2009 Aug;20(15):3491%0;>
;| YD



b, o Interaction
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Aurora AG198N
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Aurora AG198V
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A Aurora A 198N _ INCENP complex

GIPEN

o vl Seewctural Basis for Binding of Aurora-A - INCENP Complex Protein & Peptide Letters, 2013, Voll 20, No. 11 1253
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Conclusion
Butterfly effect-like :

NOT N-terminal !

But a single amino acid change in C-ter Kinase
domain makes big difference!

¢ GI )4 N Asn
75.07 132.12
5705 114.10
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