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Chapter 1: Introduction 

Mechanism of Protein Kinases 
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Zipper Interacting Protein Kinase (ZIPK) 
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DAPK1           ----------MTVFRQENVDDYYDTGEELGSGQFA VVKKCREKSTGLQYAAKFIKKRRTK 50
DAPK2           MFQASMRSPNMEPFKQQKVEDFYDIGEELGSGQFAIVKKCREKSTGLEYAAKFIKKRQSR 60
ZIPK            ----------MSTFRQEDVEDHYEMGEELGSGQFA IVRKCRQKGTGKEYAAKFIKKRRLS 50

*  *:*:.*:*.*: **********:*:***:*.** :*********:  

DAPK1           SSRRGVSREDIEREVSILKEIQHPNVITLHEVYEN KTDVILILELVAGGELFDFLAEKES 110
DAPK2           ASRRGVSREEIEREVSILRQVLHHNVITLHDVYEN RTDVVLILELVSGGELFDFLAQKES 120
ZIPK            SSRRGVSREEIEREVNILREIRHPNIITLHDIFEN KTDVVLILELVSGGELFDFLAEKES 110

:********:*****.**::: * *:****:::**:***:******:**** *****:***

DAPK1           LTEEEATEFLKQILNGVYYLHSLQIAHFDLKPENI MLLDRNVPKPRIKIIDFGLAHKIDF 170
DAPK2           LSEEEATSFIKQILDGVNYLHTKKIAHFDLKPENI MLLDKNIPIPHIKLIDFGLAHEIED 180
ZIPK            LTEDEATQFLKQILDGVHYLHSKRIAHFDLKPENI MLLDKNVPNPRIKLIDFGIAHKIEA 170

*:*:***.*:****:** ***: :***************:*:* *:**:** **:**:*: 

DAPK1           GNEFKNIFGTPEFVAPEIVNYEPLGLEADMWSIGV ITYILLSGASPFLGDTKQETLANVS 230
DAPK2           GVEFKNIFGTPEFVAPEIVNYEPLGLEADMWSIGV ITYILLSGASPFLGDTKQETLANIT 240
ZIPK            GNEFKNIFGTPEFVAPEIVNYEPLGLEADMWSIGV ITYILLSGASPFLGETKQETLTNIS 230

* ***********************************************:* *****:*::

DAPK1           AVNYEFEDEYFSNTSALAKDFIRRLLVKDPKKRMT IQDSLQHPWIKPKDTQ----QALSR 286
DAPK2           AVSYDFDEEFFSQTSELAKDFIRKLLVKETRKRLT IQEALRHPWITPVDNQ----QAMVR 296
ZIPK            AVNYDFDEEYFSNTSELAKDFIRRLLVKDPKRRMT IAQSLEHSWIKAIRRRNVRGEDSGR 290

**.*:*::*:**:** *******:****:.::*:** ::*.*.**.. :    :   *

DAPK1           KASAVNMEKFKKFAARKKWKQSVRLISLCQRLSRS FLSRSNMSVARSDDTLDEEDSFVMK 346
DAPK2           RESVVNLENFRKQYVRRRWKLSFSIVSLCNHLTRS LMKKVHL---RPDEDLRN------- 346
ZIPK            KPERRRLKTTRLKEYTIKSHSSLPPNNSYADFER- -FSKVLEEAAAAEEGLRELQR---- 344

: .  .::. :      : : *.   .    : *  :.:       .:: *  :       

DAPK1           AIIHAINDDNVPGLQHLLGSLSNYDVNQPNKHGTP PLLIAAGCGNIQILQLLIKRGSRID 406
DAPK2           --CESDTEEDIARRKALH----------PRRRSST S------------------------ 370
ZIPK            --SRRLCHEDVEALAAIYEEKEAWYREESDSLGQD LRRLRQELLKTEALKRQAQEEAKGA 402

.   .:::     :           .   .               

DAPK1           VQDKGGSNAVYWAARHGHVDTLKFLSENKCPLDVKDKSGEMALHVAARY--- 455
DAPK2           ----------------------------------- -----------------
ZIPK            LLGTSGLKRRFSRLENRYEALAKQVASEMRFVQDL VRALEQEKLQGVECGLR 454
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N C

1 454

Kinase domain

50

LZ

180 225 265 299 306 311 318
* *

N C

1 454

Kinase domain
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LZ

180 225 265 299 306 311 318
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A.

Activation segment

DAPK loop
A.

Activation segment

DAPK loop
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Smooth Muscle ��
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Chapter 2: Materials and Methods  
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Chapter 3: ZIPK is phosphorylated by ILK and ROCK1 
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Chapter 4: ZIPK is activated by phosphorylation and  
substrate binding 
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Chapter 5: Phosphorylation-dependent control of ZIP K 
nuclear import is species specific [66] 
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Chapter 6: Discussion and Future Directions 
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Appendix A: Mass Spectrometry Data �
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