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Potential Novel Treatments Potential Novel Treatments 

Alpha melanocyteAlpha melanocyte--stimulating hormone stimulating hormone 
MDP to treat melanomasMDP to treat melanomas

Gene therapy to treat cancer Gene therapy to treat cancer 

Use of ligand membrane disrupting Use of ligand membrane disrupting 
peptides (peptides (MDPsMDPs) to treat a non) to treat a non--neoplastic neoplastic 
reproductive diseasereproductive disease



Use of truncated alphaUse of truncated alpha--
melanocyte stimulating melanocyte stimulating 

hormone hormone MDPsMDPs for for 
treatment of melanomastreatment of melanomas



MelanomaMelanoma

A malignant skin tumor that originates in A malignant skin tumor that originates in 
the the melanocytesmelanocytes..

Not the most common type of skin cancer Not the most common type of skin cancer 
but causes the most deaths.but causes the most deaths.

2007 estimates2007 estimates——
60,000 new cases and 8,000 deaths.60,000 new cases and 8,000 deaths.



Synthesis of melanin by Synthesis of melanin by melanocytesmelanocytes is is 
regulated mainly by alpha regulated mainly by alpha melanocortinmelanocortin
hormone (hormone (ααMSH) and ACTH.MSH) and ACTH.

Both hormones bind the Both hormones bind the melanocortinmelanocortin
receptor (MC1R) which is receptor (MC1R) which is overexpressedoverexpressed
on the surface  of melanoma cellson the surface  of melanoma cells



Experimental Peptide and DesignExperimental Peptide and Design

Truncated Truncated ααMSH (9mer) linked to phor21MSH (9mer) linked to phor21
MetMet--GluGlu--HisHis--PhePhe--ArgArg--TrpTrp--GlyGly--LysLys--ProPro----phor21phor21

1.)  Implantation of 1 x 101.)  Implantation of 1 x 1066 B16 melanoma cells.B16 melanoma cells.

2.)  2.0 mg/kg IP of appropriate peptide administered           2.)  2.0 mg/kg IP of appropriate peptide administered           
once/day for 3 days on days 8, 9 and 10 post tumor         once/day for 3 days on days 8, 9 and 10 post tumor         
implantation.implantation.

3.) Necropsy on day 11.3.) Necropsy on day 11.



CPE results from female animals with tumorsCPE results from female animals with tumors
CPE:  Significance of MSHphor21 v baseline    PCPE:  Significance of MSHphor21 v baseline    P≤≤0.001             MSHphor21 v saline        P0.001             MSHphor21 v saline        P≤≤0.0020.002

treatment treatment 
number in number in 
group group CPE CPE 

group group avgavg
CPE CPE SD SD 

BaselineBaseline
(pretreatment) (pretreatment) 55 4,3,4,4,34,3,4,4,3 3.63.6 0.5480.548

Saline Saline 33 3,4,4 3,4,4 3.673.67 0.5770.577

Phor21unconj Phor21unconj 44 3,3,3,4 3,3,3,4 3.253.25 0.50.5

MSHphor21 MSHphor21 55 8,9,7,8,9 8,9,7,8,9 8.208.20 0.8370.837

GnRHphor21 GnRHphor21 44 5,4,4,3 5,4,4,3 44 0.8160.816

MSH MSH unconjunconj 33 4,3,4 4,3,4 3.673.67 0.5770.577



Melanoma tumor CPE in C57/BL6 mice
MSHphor21 treatment v controls   
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controlcontrol
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TreatedTreated
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Untreated Untreated 
controlcontrol
40X40X

Treated Treated 
40X40X



ααMSHMSH--PhorPhor 2121

No evidence of toxicity noted in No evidence of toxicity noted in 
histological examination or in clinical histological examination or in clinical 
chemistries.chemistries.



In vitro melanoma studyIn vitro melanoma study

Identification of another melanoma Identification of another melanoma ““ligandligand””
(any small protein binding to a cell surface (any small protein binding to a cell surface 
receptor)receptor)

Use of a phage display peptide libraryUse of a phage display peptide library

Target cell is the SKTarget cell is the SK--MELMEL--2828——ATCC ATCC 
#HTB#HTB--7272



General MethodsGeneral Methods

6 rounds of positive and negative selections 6 rounds of positive and negative selections 
were employedwere employed

Positive selections used tumor cells as Positive selections used tumor cells as 
targets.targets.

Negative selections used a variety of normal Negative selections used a variety of normal 
human cells.human cells.



100 plaques were selected100 plaques were selected

Sequence analysis demonstrated that 31 Sequence analysis demonstrated that 31 
of the first 50 clones had identical of the first 50 clones had identical 
sequences coding forsequences coding for

T S S M R N L G H P I PT S S M R N L G H P I P



This peptide (SKThis peptide (SK--MEL) and SKMEL) and SK--MEL MEL 
phor21 are being synthesized and will be phor21 are being synthesized and will be 
evaluated evaluated in vitroin vitro and and in vivoin vivo in nude micein nude mice



Gene TherapyGene Therapy



Genetic constructsGenetic constructs

During the early 1990During the early 1990’’s Dr. Richard Cooper s Dr. Richard Cooper 
developed a developed a transposontransposon--based vector with based vector with 
which we were able to efficiently insert which we were able to efficiently insert 
foreign DNA into a variety of hosts including foreign DNA into a variety of hosts including 
fish, mice, pigs, dogs, cats, quail and fish, mice, pigs, dogs, cats, quail and 
chickens.chickens.



Disease ResistanceDisease Resistance

Hyalaphora cecropia

Cecropin B

IS10L IS10RpolyAAPR

stop codon

732 bp 1035 bp 406 bp

Cecropin BATS



Sterilization and Sterilization and 
AntiAnti--Cancer Cancer 
ConstructsConstructs

GNRH/Phor14IS10L IS10RpolyASV40p

Phor14/βLH IS10RpolyASV40pIS10L



Gene constructs:    $0.14/mgGene constructs:    $0.14/mg

Peptides:               $14.00/mgPeptides:               $14.00/mg



Our gene constructs expressing either Our gene constructs expressing either 
ligand ligand MDPsMDPs or or MDPsMDPs alone have been alone have been 
shown to be safe and effective in mice, shown to be safe and effective in mice, 
cats, dogs and cows.cats, dogs and cows.



Dog SterilizationDog Sterilization



Untreated and treated uteri at 5XUntreated and treated uteri at 5X

52104

12904



0

5

10

15

20

25

30

controls LHRHphor11 phor14βLH both constructs all treatments

gr
am

s

Different letters are significantly different from one another.
*     P≤0.25 (not significant)
**   P≤0.0011
***  P≤0.0122
**** P≤0.003
Reproductive tract includes midcervix, uterine body and horns and both ovaries.

 n=2

a

 
 
 n=2

    ab*  

  b**

  
 n=2

   b***

  
  n=2

   
 n=6

  
  b****

Average weight of female reproductive tracts in each            
                                treatment group









Use of GnRH MDP Use of GnRH MDP 
and/or MDP and/or MDP ββ--hCG to hCG to 
treat a nontreat a non--neoplastic neoplastic 
reproductive diseasereproductive disease



EndometriosisEndometriosis

Endometriosis is a disease caused by the Endometriosis is a disease caused by the 
implantation  and growth of endometrial implantation  and growth of endometrial 
tissue outside the uterustissue outside the uterus

In the US, it affects over 10 million women In the US, it affects over 10 million women 
Estimated to be presentEstimated to be present
–– in 15in 15--20% of all reproductive20% of all reproductive--age womenage women
–– in 40% of all infertile womenin 40% of all infertile women
–– in 80% of those with deep chronic pelvic painin 80% of those with deep chronic pelvic pain



Endometriosis Endometriosis -- current treatmentcurrent treatment

LongLong--acting gonadotropinacting gonadotropin--releasing releasing 
hormone agonists of GnRH (leuprolide) hormone agonists of GnRH (leuprolide) 
have been used to cause so called have been used to cause so called 
chemical sterilizationchemical sterilization

–– These long acting agonists cause pituitary These long acting agonists cause pituitary 
receptor downreceptor down--regulation and ovarian regulation and ovarian 
suppression suppression 



Endometriosis Endometriosis –– setting the stagesetting the stage

Over the last 16 years, it has been Over the last 16 years, it has been 
reported that ectopic endometrial cells reported that ectopic endometrial cells 
recovered from diagnostic and surgical recovered from diagnostic and surgical 
procedures on women with clinical procedures on women with clinical 
endometriosis demonstrate functional endometriosis demonstrate functional 
receptors for both hCG and GnRH and receptors for both hCG and GnRH and 
GnRH agonists GnRH agonists 



Endometriosis Endometriosis –– the ideathe idea

HypothesisHypothesis

–– Ligand Ligand MDPsMDPs targeted to these ectopic cells targeted to these ectopic cells 
will result in their deathwill result in their death

–– Selective destruction of these cells offers Selective destruction of these cells offers 
obvious advantages over current treatments obvious advantages over current treatments 
which only suppress the proliferation of these which only suppress the proliferation of these 
abnormally localized cells abnormally localized cells 



Endometriosis Endometriosis –– novel treatmentnovel treatment

What is needed to test this idea?What is needed to test this idea?

An animal model of endometriosis that An animal model of endometriosis that 
utilizes nonutilizes non--human primates human primates 

Currently, this does not existCurrently, this does not exist
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