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1- Marking and localizing Sw-7 in the tomato genome using AFLPs and SSRs

We believe we are in the final stages of collecting the data of the oldest of the Li-Cor based projects.  This project is using AFLPs and SSRs to identify markers linked to the TSWV Sw-7 resistance gene in tomato.  We initiated this project using P33 labeled AFLPs and then move the project to the Li-Cor.  Most recently we were able to access a set of SSR markers spanning the tomato genome in which we are working on at this time to characterize the specific genomic region in which Sw-7 resides.  Our preliminary Li-Cor data suggest that it may be found on chromosome 4.  Our data within the next few weeks should determine the accuracy of our early data.  

There have been at least seven students working with the Li-Cor on this project at various times.  These students have worked on both the disease phenotyping of the tomatoes and the Li-Cor genotyping.  Two of the students (Fred Memmot and David Price) have taken this project in leadership roles.  One has managed most ofthe phenotyping while the other has taken on most of the genotyping responsibilities; however, both have worked significantly in the two areas.  Of these seven students two have started graduate schools elsewhere and one has been accepted and will start at the end of this semester.  The other students are either still here at BYU or have graduate and gone on in undetermined directions.  The publication that will be forth coming from this study will carry a minimum of two of these undergraduates (Fred Memmot and David Price) as coauthors.

2- Use of AFLP’s to determine diversity in quinoa downy mildew in Bolivia

This project is also an older project that was initiated when we were using P33 as a labeling source for our AFLP work.  We have collected multiple samples of quinoa downy mildew (Peronospora farinosa) from two different years from Bolivia.  We are characterizing these samples for genetic diversity of this disease.  The project was initiated using P33 by a graduate student but is now being carried on using the Li-Cor based AFLP technique by two undergraduates (Kedra Davis and Keri Gibbs).  Kedra is the most experienced of these two students and will graduate this semester.  Presently, Kedra is learning the SAGA program and as such has spent the early part of her training learning how to do the AFLP technique and how to produce quality gels from the Li-Cor and she is now trying to convert the gels into numeric data so it can be handled by a diversity of statistical software programs.  Kerri is taking over the laboratory aspects of this project and will be responsible for the samples we recently brought back from Bolivia.  This project will produce a minimum of at least one peer reviewed article and possibly two or more depending on the outcome of some of the data from our field experiments.


3- Determine genetic diversity of the endangered species Phaceliaargillacea using AFLPs

One undergraduate (Steven Harrison) did this entire project with the assistance of two other undergraduates he was mentoring in lab training classes.  Steven has been temporary rehired (after completing his BS here at BYU) by the USDA Shrubs Lab near campus (our collaborator in this project).  Presently, he is back in our lab doing the final steps to complete this project.  

The Phaceliaargillacea project involved testing approximately 50 samples of a small endangered plant species near campus.  The question being asked was; how much genetic diversity is still available in the two lone populations ofP.argillacea known to exist.  Most of the data from this project has been analyzed and Steven will be the major author on the resulting paper.  Steven will now assist for the next six months on other USDA Shrubs Lab undergraduate projects ongoing in our lab utilizing the Li-Cor.

4- Use of AFLPs to determine the genetic diversity of three Great Basin native flowers

One undergraduate, Ben Brulotte, is heading this project but he has had a minimum of eight other undergraduates assist him over the last year-and-half.  This project is a large project where nearly 300 samples from each of three species (Castillegaminiata, Geranium richardsonii, and Epilobiumangustifolium) indigenous to the Western US Great Basin were collected.  Our objective is to determine the genetic diversity of these samples using the AFLP technique.

This project has challenge Ben extensively in that there have been a number of technical issues in which he has had to overcome.  Specifically, he needed to learn how to do AFLPs up through use of the Li-Cor DNA analyzer.  We separated those steps away from learning the SAGA program for all the students including Ben so that they could master the laboratory techniques before taking on the extra challenge of using SAGA.  After completing over a year’s training in the lab using the Li-Cor and learning the AFLP technique Ben is now adding SAGA to his weekly tasks between classes and has actually been getting data from one of the three species he is working on.  We anticipate Ben and at least one other student will be coauthors on a rather elaborate paper where the AFLP work from this study will be a major center piece of the findings from this multistate project.

5- Using SSR’s to determine the genetic diversity of Western US populations of cheatgrass

One undergraduate student, Keith Merrill, has been the main leader of this project.  However, Keith has worked as a mentor to no less than 12 other undergraduates working on various steps of the project.  This project has traditionally been done in conjunction with the BYU Core Facilities Sequencing Center until recently.  During the past seven months, we have done several tests demonstrating that using M13 tailed SSR primers in this study can be done on the Li-Cor.  As a result, the study will be moving over to the Li-Cor for future work.  Cheatgrass (Bromus tectorum) is a major source of fuel in the wildfires of the Intermountain West and as a result significant efforts are underway to understand this species, its genetic diversity and all about natural biocontrols of this species.  Once completing this project the data will combined with field collected data and produce a very nice peer reviewed publication and will include at least Keith along with other appropriate undergraduates. 

6- Use of SSRs to determine genetic diversity of aspenclones

One undergraduate, Sean Collette, just started this project this past fall.  The objective of this project is to determine the genetic diversity of aspen clones here in the Intermountain West.  He is using M13 Tail SSR primers on the Li-Cor.  Sean is very new in the lab but is very motivated.  We are using approximately eight different SSRs which have been characterized in other studies and have demonstrated to be very useful.  At this time Sean is learning how to produce data by building gels, load them, and control the Li-Cor.  This project should easily produce a peer reviewed paper once complete.

7- Identify polymorphic SSR markers in quinoa

We have developed over 500 SSR markers for quinoa (Chenopodium quinoa), the vast majority have been developed so that they are easily identifiable when using them on an agarose based system.  However a small percentage of them require a polyacrylamide based system.  Beginning about three months ago a new project was initiated using undergraduates to assess the values of about 60 SSR using M13 fluorescently-labeled primers. Presently we have had a minimum of eight undergraduate students work on the project.  To date we have not identified an undergraduate to lead this project.  

8- Linkage mapping of Amaranth with AFLPs
The Amaranth project was a project that initiated mapping an F2 segregating population of amaranth using AFLPs.  However, as the project progressed it became clear that the F2 population was compromised in that there were markers segregating that were not in either of the parents and they were not segregating in a typical Mendelian fashion.  This project had a minimum of six undergraduates that work on it before it was set aside.
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