View metadata, citation and similar papers at core.ac.uk

+
brought to you by i CORE

provided by Xiamen University Institutional Repository

2R gRE: 10384 NRE R
5. 21720061152241 UDC

B R
e + o’ X

B #F iz EARKRRIEM . RIEFIFEEN
il

Evolutionary and Transcriptional Exploration of

Karyopherin § superfamily proteins

=

FFHFEL: wERE I

M F IR
+ b 2 AR AMFEL>TFANF
LI A H: 2009 F 4 A
LGN 2009 4 5 A
FA5IZF A 5 2009 £ A

A _

2009 4 5 H


https://core.ac.uk/display/41422002?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

BXEFEFAILIREEE A

AN EAZ WAL A NAE FINHR TR, M58 IR T
Ko RNAEWRLGIEF S HAAN NGk O @R RIWE TR, 1)
AE SO DATE 2 5 AU W], IR SRV (TR A2
AREFRE GRATO).

HON ZEAR SO (REREED B (4D IR, 3k
5 (WERAFD Wl (4D @i =M e, £ (IR E
YE Rt 5T R SERE 58, CGEAEL 3G S WIS RS R
AU DT NS S A PR, R A I B A A, ] AR )
)

PN (BE4):
F H H



BIRFFAIRCEAERE A A

ANFRETTREAARSE Crp e N RN [ 22 07 2% 8 47 58 it 7
V) SERE Or BRI I RS2 218 3C, JF 1) T2 AT T B F R e HLA R AT
AL CRLFRAUBT RN /O, VP FALIR SCHEAE ] K
(EYSE (L S VINE IV NIV R PNE 2 L VA ) IVNE N Y
Tt A e SO P Kl P A TR R RS AR SO B LR
FHEEC G RS SR ED S A Bl it ey s BRI 2 A 18 3

PSS VAT S

( ) L ITREA DR 2 B o B8 I IR A A1 3,
=i TR A, REEEH B

C v ) 2. ARE, G BRI

CEAELL ANV 5 T “ v 7 B BRI AR PR A 18 S
Mg BB R RE L i e W A AR 30, R TR AR
SE WALV S R IT AR S LR IR ANIHE 1, BOA
AL, BIaE A IR IRAL )

A
pil
e

o
>
=
4 E



B X

1.1 BEEEIEEBEBIERT oo 1
1.2 BAREE R AITIBE e 2
LR X 7]l = 1= o = o 4
I S, 6
2.1 BB R B E oo e 7
2.2 BRBEEEIBIMIIE ... 7
2. 8 BRI I G e e 7
2.4 R TTIEIETR oo e 9

I T O 1
3.1 PRREEEEEABIIEAIIE o 11

B Lo L JFBINEEAS oo 11

3. 1.2 BB AMIALIG oo 14
3013 FERTEE oo 18

3.1 4 TBESKILE oo R RE X%,

B e B I e 22

3.2 PR EEABRIGEMMBANBELRAIRIE ..o 22
3.3 PAEEELBRIEERBIVFIEIB ..o, 26

B BETR oo 33
" O 35
B A e 39



CONTENTS

L1 INTRODUCTION ....oooiiiiieeiiecceeee e
1.1 Structure of B-karyopherins.........cccoccoovvevvvicniccenn,

1.2 Function of B-karyopherins ...

1.3 Object and significance of this work..............c...........

2 EXPERIMENTAL PROCEDURES. ..o
2.1 Identification of orthologous proteins ...................
2.2 Construction of phylogenetic trees ..........c.ccccoeie.

2.3 Investigation of transcription patterns...................
2.4 Investigation of regulatory elements.......................

3 RESULTS AND DISCUSSION.........cccccciiiviiiniiiie,
3.1 Evolution of the karyopherin B superfamily ...........
3.1.1 The sequence alignmentS.........cccccooveveveieeieiennns

3.1.2 The ancestors of B-karyopherins.............c.c.........

3.1.3 Gene duplications..........cccocevvieieie i

3.1.4 RetropoSItiON ........cccoveviiiiiececeeeee e

3.1.5 SUMMAIY ..o

iR RENXHE.
k! REXFE.
IR RENXHE.
iR REXFE.
iR RENXHLE.
iR RENXHLE.
iR RN
iR RENXHLE.
iR RN
iR RENXHLE.
iR RN

3.2 Expression of karyopherin B genes in cells and tissues4§izR ! Kz X

:Fsgo

3.3 Mechanism of regulation of karyopherin B superfamily genes4&i® !

AR X A%
4 CONCLUSIONS. ...

REFERENCES. ..ot
ACKNOWLEDGEMENTS ...
Appendix 1: Publication during graduate study.........................



HE

B LI R A K AR AN b T AR — R A B, AR RS A% i
B X — A L P P i DGR A (0 R T B ARG IS B 1 SR A% 0 1P 91 A1
S a5 B2 S, FLRTHE A I A B AL AT DA A o B AT RS EX i 5%
(RIBIFFE GV, o L SRR (M 18 S Dy BRI A A 1 2R B b o FEARAR ST, FRATTFIH &
GER BT, RIESWEE T, kR RO s T A5 7k, AR RE, 75
PN EEAFZedy, JEAEAREE, PR, TS, e, NRURIASREEINA]H B 2 4is ik
IR T T 1A FOR RN P o BT o ZERERERY 14 AN KRR
8 MHLIY (KAP95, KAP114, KAP120, KAP123, CSEL, MSN5, CRM1 F1LOS1) Eif%
HEAENE P EYE R N, 2 Aol (KAP122 A1 SXM1L) fEkfb i firh 2%
9, PRI 4 A (PSEL, NMD5, MTR10 1 KAP104) 76 AN A HIHLE]F KA T
FA . BIZEAS A B AR T S, AN RIS AL 2 ZURIR g rp ZAN
RS FIL I o AERERERIN R S8 B A% 32 1 GRM6 B D3 ) DR 2 7K1 [
52 3\ 20 M AN R B KT IR o 2P0 SRR FE IR i ) 45 & e i) e R 43
Hrii B 7 SP1, NRF-2, HEN-1, RREB-1 F NF-Y 288656 A 786 K Eh o p 4%
B R R IE IR LR IR 7R T B s i A G R R K Th RE oy
I 5 R 11 SR 20 R 1 5 DR R R a3 DI AR G 1

KA s, SENER, R



Abstract

Karyopherin B superfamily is a group of proteins which widely spread in eukaryotic
cells. They play a key role in mediating nucleocytoplasmic transport of
macromolecules. Because of their diversity in sequence compositions and structure,
they bind varied cargos and function in different ways. Currently karyopherin 3
superfamily is not well studied worldwide, and it’s still unclear about the origin and
function evolvement of this family. In this study, we investigated the evolutionary and
transcriptional patterns of these proteins in 8 genomes (Saccharomyces Cerevisiae,
Caenorhabditis elegans, Drosophila melanogaster, Danio rerio, Xenopus tropicalis,
Gallus gallus, and Mus musculus and Homo sapiens) with the help of phylogenetic
analysis, microarray expression profile analysis and prediction of transcription factor
binding sites. Among 14 B-karyopherins in Saccharomyces cerevisiae, 8 corresponded
to their human orthologs directly without diversification (KAP95, KAP114, KAP120,
KAP123, CSE1, MSNS5, CRM1 and LOS1), 2 were lost (KAP122 and SXM1), and
the remaining 4 proteins (PSE1, NMD5, MTR10 and KAP104) exhibited gene
duplications by different mechanisms. -Karyopherins were ubiquitously but
nonuniformly expressed in distinct cells and tissues. In yeast and mice, the titer of
some [-karyopherin transcripts appeared to be regulated both during the cell cycle and
during development. Further virtual analysis of promoter binding elements suggested
that transcription factors SP1, NRF-2, HEN-1, RREB-1 and NF-Y regulate expression
of most B-karyopherin genes. These findings illuminated close relationship between
functional evolution of B-karyopherins and their diversity in gene expression and

regulation patterns.
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Figure 1. Domain organization of importin-f.
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Figure2. Schematic illustration of the nuclear protein import cycle.
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Fig 3. Summary of the research process.
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A R 3 E X T B AR FRE B E R IMEAG 73 #r e 22 O FE 1)
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T 207 RS RS LAE AR T, AT BLAST 482 5L 4 2K
i PRS0 I 50 W] BE 0 (RS EE 5 S8R PR 02 26 [ S B HORAE Ry
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1.83 M e A Ll Xt 4 B AL . B2 FORIE T 2 )P I LU 14 51, BAT TR i
MEGAAPHRBE[K48487% (neighbor joining) ZHJERGEREW . Hrha L
BT FRATTE £ T VAFA R IERE Y (Poisson Correction Model), A7 i 34k 3 Rk ¢
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FEAN A Z3FIAN [ B W B () 3k 7K - o A% G5 1 i PRI 3 i A Wl 5 R = A
Northern Blot F155 I & £ RT-PCR &5, {H T X770 b REH, UGN T/ 5
LR IR 3T h T s et 3 RAS R R B, AR A T 4 ok R e LUt
RIS B B

FIETE DNA B 248K KR DNA F B SEAZ IR 1 e fr LABR RS . Rk
TR TR B R RS B o AR AP 1K) mRNA RIS, il 10
SKERAF cDNA, JFEMRERE TARIE 206, R HaE ETAEERE DNA G 3t

ATAAT N 30min~20h 5, W EARBAEGE G BOE S, A B AT

SRR, WE S B R POGHREE, AT HESE HH AR DUAE i v 25 A B AL )
FABIV o A EELCIAN IR TR Y 20 L 28 AN () ZHL PR USE 1) 40 e 1 i R 0 22
JU) AN [ PRI A 40 B 28 B [ AUt TR ZH 2R 40 M Hh $2 I mRNA, - LU b 5 6 7
F B ERRE, R HES A AN R PR P (AR 7K

AT H T 3 R R IA S F 848 GNFIH_GCRMA 1 GNFIM_GCRMA
5 GNF SymAtlas $ids FEPOI3RA, X 7 Bdin 58 0 i o A2 79 Bl
W) 24,277 ANEEPIRN B 61 FRAHZR CRIAE 7 AN RE RISIRAED HF 32,905 4~k
A

AR B A% Az 1 H 5 I B R IR B CREAT T S br. JUATHUER O
RIPEMIEE, similarity measure, SM) 2 FH K8 B P AN DAL 1 2R 0A 0 (K AHAURE B
P 1 RARALL I AR D0 B T3 2 AN DR A AR 2 v BEARBAIRY , SV AN [ i DA
(R4 IR AP AT REZE S AR K o XA IR DR AT e HAT AR ORI A 24 A o SR A
) i X RN DA R 2 [T , x R IR AT | A ZREIN P N IR I K

LB e R, e s X g, A

X = (X1. 02,03, .. . Xy ), 1)
IR X R X KE, 0 &S X5 Y /L4 MMI A, S 5 2 H
(RIARARLE I 2 SM gt T LA R I A U3 R
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B (Specificity Measure, SPM) 2 Fl KA V13— e FE IR 7E R 2 4120
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X
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o o 2 2 423 A PZRE AR ) i S AR bRl e A P RS PE I SPML 2 FRATTIR
T ZH 2PV S P SR T (1 R R ) R, B T AT A TRRE IR 1) AR B 2 SO R K
e SPM HUE I FELZ A 0 2 1, B 1 0 W2 A R IR 4 23R e 1 i,
HZ AL R R h TR b ik, AR H A 2P AR IR B IE ACPARAG. th4h
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