Progress Report Summary
October 2006
The National Institute on Deafness and Other Communication Disorders has funded “Genetics of Papilloma-induced Voice Disturbance” for the past 3.9 years. This study aims to determine the genetic susceptibilities in patients with recurrent respiratory papillomatosis, a disease which usually results in permanent voice impairment. The genetic analysis compares the genotype of patients to that of their parents by means of the transmission disequilibrium test (TDT). The disease has a low incidence, yet a minimum of 200 triads (patient + mother + father) are being recruited from multiple centers. This is a novel approach in the study of recurrent respiratory papillomatosis. 

Regulatory Approval

Currently the project has been approved at fifteen institutions. 
Allegheny General Hospital
Pittsburgh
Children's Hospital of the King's Daughters
Norfolk
Children's Hospital of Wisconsin
Milwaukee
Children's National Medical Center
Washington
Cincinnati Children's Hospital Medical Center
Cincinnati
Johns Hopkins Children's Center
Baltimore
Children's Medical Center of Dallas
Dallas
Children's Hospital of Philadelphia
Philadelphia
SUNY Upstate Medical Center
Syracuse
The Hospital for Sick Children
Toronto
Children's Hospital of Alabama
Birmingham
University of California - San Francisco
San Francisco
Children's Hospital of Pittsburgh
Pittsburgh
Le Bonheur Children's Medical Center
Memphis
Children's Healthcare of Atlanta at Egleston
Atlanta
In addition, assistance has been provided to collaborators at six other institutions so that they can obtain IRB approval. The code of federal regulations explicitly permits IRBs to avoid duplication of effort by agreeing to defer review to another qualified IRB. The current study is ideally suited to such a cooperative agreement. Notwithstanding 45CFR44.114, IRBs at satellite institutions decline the invitation to enter such an agreement. Our systematic review of our experience with the multicenter IRB submission process has been published (see below). 
The principal investigator continues to maintain a website to facilitate communication and document exchange with collaborators. The web address is http://www.centerforgenomicsciences.org/Buchinsky/RRP. The PI interacts with the multicenter collaborators on a frequent basis. He attends the two meetings of the RRP Task Force held every year and in addition, communicates frequently with otolaryngologists and their support staff by e-mail and telephone.

In addition to the satellite sites, probands and their parents are being recruited directly through the patient support groups. A separate website is maintained to provide information to prospective human subjects (www.rrpgenetics.org). Human subjects then either contact the principal investigator or the research coordinator who mails them a kit containing specimen tubes, Scope mouthwash and a questionnaire. 

Patient and Family Enrollment

There has been a dramatic improvement in patient enrollment in the past year. Just under half of all the probands were enrolled in this time period. Currently, there are 191 probands which is 96% of the originally proposed minimum enrollment goal. The increased enrollment rate is due to 1) opening the alternate acquisition route through the patient support groups, 2) maintaining the initiative of recruiting collaborators and submitting IRB applications at additional satellites, 3) opening enrollment to probands from all countries and 4) enrolling probands with juvenile-onset as well as those with adult-onset. Parents have also been enrolled. The mothers of 165 patients and the fathers of 95 patients have provided a DNA specimen. When a parent is unavailable then full siblings are invited to participate in the study. Nineteen siblings have been available to participate.
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Currently the PI is not aware of any adverse events or any subjects who are dissatisfied. Collaborators report that those who have been invited to participate have done so enthusiastically. The procedures have been very straightforward and simple to accomplish. Nevertheless there was one unanticipated incident involving a nurse at a satellite site. He accidentally got a very small amount of the TRIzol (preservative for laryngeal biopsy) directly in the eye. The nurse flushed his eye copiously but there were ongoing symptoms and therefore an ophthalmologist was consulted. The nurse suffered mild discomfort for a day before resolution of all symptoms and there was no effect on visual acuity. The incident was communicated to the IRB of the coordinating center and to the principal investigators and liaisons at the satellite centers. Collectively all investigators reviewed the procedure for handling TRIzol.

Specimen Handling

The shipping of specimens and extraction of DNA is proceeding without any difficulties. Currently we hold 596 specimens of DNA extracted from specimens as follows: 279 from whole blood, 202 from mouthwash specimens, 113 from papilloma biopsies, and 2 from buccal swabs.

HPV typing

DNA samples from the first 105 laryngeal papilloma specimens have been subjected to HPV typing. This study is the largest collection of RRP specimens ever documented. 58 of the papillomas harbored HPV 6 alone, 40 harbored HPV 11 alone and 7 of the papilloma specimens were positive for HPV 6 and HPV 11. A preliminary analysis of the first 78 specimens compared the relative frequency of clinical course and the HPV type. The analysis revealed that the odds of having an aggressive course were 6.8 times greater amongst those who had HVP 11 than those who had HPV 6. A Fisher’s exact test for count data showed that the probability of have data this extreme or more extreme if in a actual fact the true odds ratio were one, was 0.006. We will be reporting our findings and most interestingly will include a calculation determining how much of the clinical course variability is attributable to the HPV type alone.  
Human Subject Genotyping

As an exercise to test the suitability of our RRP DNA specimens for large-scale highly multiplexed analyses and to demonstrate the effectiveness of our custom-designed software for handling large data sets we genotyped a subset (first 185 human subjects) of our RRP cohort using Illumina's (San Diego, CA) SNP-based Linkage Panel IV. The panel includes 5818 loci uniformly spread across the human genome. Data is stored in a Sybase relational database that is linked to pedigree and phenotype data. The data was then read into The R statistical environment package and was prepared for genotypic analysis using the "genetics" library (R genetics project). Each locus was independently evaluated by the TDT function in dgc.genetics (David Clayton, http://www-gene.cimr.cam.ac.uk/clayton/software/). There were 27 loci that yielded a p-value <0.001. However after accounting for multiple testing and the overall distribution of the p-values we are unable to declare any one of the loci to be associated with the presence of RRP. We have demonstrated the ability to perform and analyze a large genetic analysis. Two enhancements will substantially increase the probability of finding a locus or loci that are associated with the disease. The density of genotyped SNPs is to be increased to 300000 or 500000 per genome and the sample size is being increased. To achieve these objectives, the PI of this Mentored Clinical Scientist Development Award (K08) has submitted an R01 application as an independent scientist.
The findings regarding the first candidate gene analysis, EVER1 (chromosome 17q25) was published during the past year. Analysis of host DNA from 101 probands (66 from the current study and 35 from Dr. Bettie Steinberg – an external advisory committee member) revealed that the mutations that had been described in epidermodysplasia verruciformis were not present amongst those with RRP. Epidermodysplasia verruciformis is a chronic dermatologic condition that is related to RRP in that it is the manifestation of an unusual susceptibility to HPV albeit HPV 5 and HPV 8. 

Additional candidate genes are being explored with the Sequenom MassARRAY System. The advantage of this platform is that it permits robotic fluid management so that the entire collection of human DNA can be processed while at the same time enabling us to sequence only selected SNPs. At this stage we have selected 4 genes that we believe to be disproportionately likely involved in the underlying biology of host-pathogen interaction. Twenty SNPs in each gene have been selected for interrogation and will then be used in a TDT analysis.

