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1 Introduction

1.1 The biological significance of protein phosphor ylation
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1.2 Protein tyrosine phosphatases and the dual spec
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1.3 The biological significance of the dual specifi

. $.$ !
* 17 H$
?D$ ' # I

! $$ !

! ! ‘. 66!

H$ ! 11 1CIC  ?#

1.3.1 The MAPK phosphatases
@ 7 Il
$: H $I#.

I $M:$3' $°

$<M :$39' $>M:$3L' $?' $M:$38' $

3 .+4L#. :$ !
"=('%): 19?7 $ #.
$: P 3 '

)3

$:
$8M :$3"

M :$3;

city PTPs

$.$

$;'

$ <M :$3>



! ! $: | [
! * &3
! $:H& ) # ?D) '& #
I# 1 :$ ! !
! $ #. $
! $ ! !
* I % |
H% '& # >l#. % / P>
! * 1 =("%): 19?7 &'~ $
$: H% '&
# >l
$ * !
* $M:$3 ! N
* $ ! ! #6
' $<M:$39 ! 1 $>M:$3L
! ! H% ‘& # >l#6
$< !

H5 *'5C # l#



1.3.2 The atypical dual specificity PTPs
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1.3.3 The slingshot phosphatases
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1.4 Post-translational mechanisms of control of the dual
specificity PTPs
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1.4.5 Prenylation
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1.5 Inhibitors of the dual specificity PTPs
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2 Screening for an inhibitor of the dual specificit y PTP,
PTPMT1

2.1 Introduction
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2.2 Methods

2.2.1 PTPMTL1 phosphatase assays
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2.3 Results

2.3.1 Characterization of K ,, optimal pH, and Mg %" dependency of
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2.3.2 ldentification of lead inhibitors of PTPMT1
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2.4 Discussion
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3 Kinetic characterization of alexidine dihydrochlo ride,
an inhibitor of PTPMT1

3.1 Introduction
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3.2 Methods

3.2.1 Kinetic experiments
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3.3 Results
3.3.1 Selectivity of inhibition of PTPMT1 by alexid ine dihydrochloride

6 71 I
$.$. 35% ' 6& ; #2X #H2WH6E |
! * | 70 11 |
$%. ! ;3 H$6;$I'
| #= o6& S 35%
* *6& | $6;$H !
%E 1% 7 3 & 4.
71 11 ! ! $.$
* 35%
I #
1 L7 $.$.*
| * * # 71 11 I
$.$ 35% I
# . ¥
M ! D
3 $$' .3 D !3 $$G13

! ! 1 $.$'$ W5 <#. *



$.=

$$."

)

# Ol#

/

'H



% Enzyme Activity

130+
1204
104 T I } {
1008 + % if; ¥
il M
804
704
604
501 % pTPMTL
40- ® PTEN
®  VHR Phosphatase
3091 @ |-PPase
20- A T-Cell PTPase
104
0+ T T T T 1
10® 107 10 10°% 104
Log [alexidine], M
$.$ +G 1&| |# ( .
$.5) 6 1 # #-(] -G
G1($ 2G 1& =- o $ .
3& $.% G6 1&I(_ - -
& +
7000 1" 6
I 1#$.$. G ' 73%$ 1.3& $.$
35% HROI* $.=) *
! HR I# ! X = ol
!II & ,
# 71 I*
I ! 17" !
71 0 I * "o !



3.3.2 Kinetic characterization of the inhibition of
alexidine dihydrochloride
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3.3.3 Importance of the di-biguanide pharmacophore of alexidine
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3.4 Discussion
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4 Evaluation of the impact of alexidine dihydrochlo ride
on PTPMT1 in cells

4.1 Introduction
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4.2 Methods

4.2.1 Tissue culture, insulin secretion and cytotox
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4.2.2 Analysis of mitochondrial protein phosphoryla tion
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4.2.3 Protein crosslinking
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4.3 Results

4.3.1 Alexidine dihydrochloride stimulates insulin
dose-dependent manner
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4.3.2 Alexidine dihydrochloride targets PTPMT1inc  ells
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4.3.3 Alexidine dihydrochloride impacts the -cell mitochondrial
phosphoprotein profile
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4.3.4 Potential dimers of PTPMT1 can be crosslinked
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