
 

   

In this issue: 

Scientists have broken inside a cell long suspected of harboring HIV during drug treatment and 
determined it is indeed a reservoir of the virus in humans, where it remains highly infectious. 

Researchers at Brigham Young University and Johns Hopkins School of Medicine have discovered the 
genetic nature of HIV trapped by follicular dendritic cells, also called FDCs, which are located 
throughout the body in specialized sites known as lymphoid tissues. 

Even during drug treatment, HIV trapped on the surface of FDCs remains highly infectious and 
genetically diverse. The study, funded by the National Institutes of Health and the American Foundation 
for AIDS Research, will appear in the June issue of the Journal of Virology. 

“One of the biggest obstacles in treating patients with HIV is the establishment of these reservoirs that 
resist treatment,” said Greg Burton, a BYU biochemistry professor and principal investigator on the 
study. “The ability to understand the virus in these reservoirs, and to characterize the reservoir itself, 
provides information with which we can begin to try to devise strategies that target the virus in these 
reservoirs.” 

Two other types of cells, macrophages and the latently infected CD4+ T cell, have previously been 
shown to be reservoirs of HIV. With the BYU-Johns Hopkins study, FDCs conclusively join the list. 

FDCs act as bank vaults storing material necessary to maintain the immune system’s armies of 
antibodies. If the ranks of a particular antibody dwindle, FDCs release proteins that trigger an immune 
response boosting levels of specific antibodies. 

The FDCs’ vault mechanism works so well that trapped HIV particles remain out of reach of drugs 
flowing through the blood stream, contributing to persistent infection. Medical researchers also found it 
challenging to break inside to investigate whether FDCs harbor infectious forms of the virus. 

“This is a rare cell, and its long arms tend to grab onto the tissues in which it is found,” Burton said. 
“So when you try to get them to release those arms so we can separate the different cells, they don’t 
like to do that and the cell can get destroyed in the process.” 

Researchers at Johns Hopkins teamed up with Burton to plot a way to open the vault from samples of 
HIV patients. Suzanne Gartner, an HIV virologist at Hopkins, says she and Burton “hit it off” instantly in 
1995 based on their shared interest in FDCs’ possible role. 

Their method of getting inside involves gently digesting tissue with enzymes, then separating FDCs with 
a cell sorter and specific antibodies that react with FDCs. As predicted, the team found infectious HIV 
trapped on the surface of FDCs. The next step was figuring out whether FDCs were stocked with the 
virus upon infection and if they continued to acquire samples of the virus over time. 

The genetic makeup of HIV changes as it multiplies inside the body, which is evident when comparing 
blood samples of a patient receiving treatment and one who is not. Untreated, the virus is free to roam 
and sees more genetic variations. When treated, the virus does not replicate as often and fewer 
mutations occur. 
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Annual Awards Banquet  
January 30th 2009, 6:00 PM 
BYU Wilkinson Center Ball-
room 
 
 
 

Using a pair of supercomputer clusters at BYU, biologist Keith Crandall constructed the viruses’ family tree for three patients from Johns 
Hopkins. Blood samples taken at different points in time gave reference points to establish a time frame for different versions of the virus 
recovered from FDCs. 

“It turned out the data matched the hypothesis that one, the FDC is a reservoir, and two, it’s actually acquiring genetic variance throughout 
the course of mutation,” Crandall said. “We saw the accumulation of drug-resistant mutation, and saw exceptionally high genetic variation. 
This makes treatment extremely difficult.” 

BYU graduate Trever Burgon worked on this part of the study, sequencing individual HIV genomes from FDCs to compare with samples 
from other tissues. Burgon, now seeking a Ph.D. in microbiology and immunology at Stanford School of Medicine, said his research 
experience as a BYU undergraduate yielded acceptances to every graduate program he applied. 

The BYU-Johns Hopkins team is currently seeking another NIH grant to explore how to attack the viral reservoir in FDCs. 

“As we learn about what this virus is doing with FDCs and our immune system, it opens up the door to understanding what happens with a 
lot of other diseases,” Burton said. 

-- BYU News 
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Mentored Research Opportunities Double in the 
BYU Computer Science Department 

 

In the last several years, donations from outside sources, comprising  gen-
erous friends, alumni, and industrial partners, have allowed the BYU Com-
puter Science Department to experience unprecedented growth in men-
tored research.  From the 2006-2007 academic year to the 2007-2008 aca-
demic year alone, the number of mentored research positions made possi-
ble by outside sources doubled from 30 to 61.  The expansion of men-
tored learning reflects the department’s goal to fulfill former-LDS Church 
President Gordon B. Hinckley’s hope that “very soon every student will 
have a unique BYU mentoring opportunity that will increase both the rate 
and depth of their learning.”  
 
The opportunities to participate in mentored research in the Computer 
Science Department have opened up a variety of possibilities for students, 
undergraduates and graduates alike.  The funds provided allow students to 
work in flexible, on-campus jobs, earning money to provide for themselves 
and their growing families, while still remaining focused on their educa-
tion.  Furthermore, research experiences deepen the students’ educations 
by allowing them to forge meaningful relationships with faculty mentors 
and familiarize themselves with the latest research methods and cutting-
edge technology.  Through mentored research, even undergraduate stu-
dents have had the opportunity to publish and present papers in major 
journals and conferences.  

  

 



 

   

 A biological warfare agent (BWA) is a microorganism, or a toxin derived from a living organ-
ism, that causes disease in humans, plants, or animals or that causes the deterioration of material. 
The effectiveness of a BWA is greatly reduced if the attack is detected in time for the target popula-
tion to take appropriate defensive measures. Therefore, the ability to detect a BWA, in particular to 
detect it before the target population is exposed, will be a valuable asset to 
defense against biological attacks. The ideal detection system will have quick 
response and be able to detect a threat plume at a distance from the target 
population. The development of reliable biological standoff detection systems, 
therefore, is a key goal.  
 
 However, testing biological standoff detection systems is difficult be-
cause open-air field tests with BWAs are not permitted under international 
conventions and because the wide variety of environments in which detec-
tors might be used may affect their performance. This book explores the 
question of how to determine whether or not a biological standoff detection 
system fulfills its mission reliably if we cannot conduct open-air field tests 
with live BWA.  

“Statistics Professor Shane Reese Co-Authors NSF Report: Test and 
Evaluation of Biological Standoff Detection Systems”  

 
              

Students Pass ASQ Certified Quality Process Analyst Exam  

 American Society for Quality is the leading au-
thority on career-boosting certifications for quality 
professionals, with more than 60 years of experience. 
An ASQ certification demonstrates an individual's 
dedication to quality. This fall semester in the Statis-
tics 462 class (Quality Control and Industrial Statis-
tics), nine senior students prepared for the ASQ Cer-
tified Quality Process Analyst exam. This is one of the 
only two ASQ certifications that does not require job 
experience; it does require a college degree. All nine 
students passed the exam and will be awarded their 
certificate at the time of graduation later this year. 
This certificate will give the graduates a definite ad-
vantage in the job market. The students passing the exam this year were: Mindy Browning, Michael 
Hammer, Lindsay Hunt, Johnny Ma, Scott Merrell, Hanna Westover, Cameron Willden, Phillip Witt and 
Roman Zakharov. 
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Chemistry & Biochemistry 
Koh, Y. I.; Kim, H. Y.; Meyer, E. H.; Pichavant, M.; Akabri, O.; Yasumi, T.; 
Savage, P. B.; DeKruyff, R. H.; Umetsu, D. T. J. Immunol. 2008, 181, 4560
-4569. Activation of nonclassical CD1d restricted natural killer T cells 
induces airway hyperreactivity in β2-microglobulin deficient mice. 
 
Lai, X.-Z.; Feng, Y.; Pollard, J.; Chin, J. N.; Rybak, M. J.; Bucki, R.; Epand, 
R. F.; Epand, R. M.; Savage, P. B. Acc. Chem. Res. 2008, 41, 1233-
1240.  Ceragenins: cholic acid-based mimics of antimicrobial peptides. 
 
Roohi, S.; Amir, N.; Ahmed, M.; Savage, P. B.; Saluhiddin, S. M.; Jehangir, 
M. J. Radioanal. Nuclear Chem. 2008, in press. Synthesis, quality control 
and biological evaluation of 99mTc labeled CSA-13. 
 
Farruggia, G.; Iotti, S.; Prodi, L.; Zaccheroni, N.; Montalti, M.; Savage, P. 
B.; Andreani, G.; Trapani, V.; Wolf, F. I. J. Fluorescence 2008, in press.  A 
simple spectrofluoromethric assay ot measure totoal intracellular mag-
nesium by a hydroxyquinoline derivative. 
 
Epand, R. M.; Epand, R. F.; Savage, P. B. Drug News Perspect. 2008, 21, 
307-311. Ceragenins (cationic steroid compounds), a novel class of 
antimicrobial agents. 
 
Saha, S.; Savage, P. B.; Bal M. J. Appl. Microbiol. 2008, 105, 822-828.  En-
hancement of the efficacy of erythromycin in multiple antibiotic-resistant 
gram-negative bacterial pathogens. 
 
Isogai, E.; Isogai, H.; Takahashi, K.; Okumura, K.; Savage, P. B. Oral Micro-
biol. Immunol. 2008, in press. Ceragenin CSA13 exhibits antimicrobial 
activity against cariogenic and periodontopathic bacteria. 
 
Pichavant, M.; Goya, S.; Meyer, E. H.; Johnston, R. A.; Kim, H. Y.; Matag-
kasombut, P.; Zhu, M.; Iwakura, Y.; Savage, P. B.; DeKruyff, R. H.; Shore, 
S. A.; Umetsu, D. T. J. Exp. Med. 2008, 205, 385-393. Ozone exposure 
in a mouse model induces airway hyperreactivity that requires the pres-
ence of natural killer T cells and IL-17. 
 
Matangkasombut, P.; Pichavant, M.; Yasumi, T.; Hendricks, C.; Savage, P. 
B.; DeKruyff, R. H.; Umetsu, D. T. J. Allergy Clin. Immunol. 2008, 121, 
1287-1289.  Direct activation of natural killer T cells induces airway 
hyprreactivity in nonhuman primates. 
 
Fuangswasdi, S.; Kaveevivitchai, N.; Tuntulani, T.; Savage, P. B. J. Solution 
Chem. 2008, 37, 45-58. Complexing properties of phenolic diazacrown 
ethers with transition and heavy metal ions. 
 
Bucki, R.; Namiot, D. B.; Namiot, Z.; Savage, P. B.; Janmey, P. A. J. Antim-
icrob. Chemother. 2008, 62, 329-335. Salivary mucins inhibit antibacterial 
activity of cathelicidin-derived LL-37 peptide but not the cationic steroid 
CSA-13. 
 
Liu, Y.; Deng, S.; Bai, L.; Freigang, S.; Mattner, J.; Teyton, L.; Bendelac, A.; 
Savage, P. B. Bioorg. Med. Chem. Lett. 2008, 18, 3052-3055. Synthesis of 
diglycosylceramides and evaluation of their iNKT cell stimulatory prop-
erties. 
 
Chin, J. N.; Jones, R. N.; Sader, H. S.; Savage, P. B.; Rybak, M. J. J. Antim-
icrob. Chemother. 2008, 61, 365-370. Potential synergy activity of the 
novel ceragenin, CSA-13 against clinical isolates of Pseudomonas aerugi-
nosa, including multi-drug resistant P. aeruginosa. 
 
Summers, H.A.; Smith, B.N.; Hansen, L.D.  Journal of Arid Environments 
2008, 73, 1-6.  Comparison of respiratory and growth characteristics of 
two co-occurring shrubs from a cold desert, Coleogyne ramosissima 
(blackbrush) and Artiples confertifolia (shadscale). 
 
Banerjee, B.; Capps, S.G.; Kang, J.; Robinson, J.W.; Castle, S.L.  The Jour-
nal of Organic Chemistry 2008, 73, 8973-8978.  Second-Generation 

DBFOX Ligands for the Synthesis of β-Substituted α-Amino Acids via 
Enantioselective Radical Conjugate Additions. 
 
Thacker, T.C.; Zhou, X.; Estes, J.D.; Jiang, Y.; Keele, B.F.; Elton, T.S.; 
Burton, G.F.  Journal of Virology 2009, 83, 150-158.  Follicular Dendritic 
Cells and Human Immunodeficiency Virus Type 1 Transcription in CD4 
T Cells. 
 
Alawneh, M.; Henderson, D.; Outhwaite, C.W.; Bhuiyan, L.B.  Molecular 
Simulation 2008, 33, 501-507.  The Effect of Dielectric Polarization on 
Anomalous Temperature Effects in the Electrical Double Layer. 
 
Eves, D.J. and Woolley, A.T.  Anal Bioanal Chem 2009, 393, 431-435.  
Phase-changing Sacrifical Layers in Microfluidic Devices: Adding Another 
Dimension to Separations.  
 
Barros, N.; Feijoo, S.; Salgado, J.; Ramajo, B.; Garcia, J.R.; Hansen, L.D.  
Eng. Life Sci. 2008, 8, No. 5, 477-486.  The Dry Limit of Microbial Life in 
the Atacama Desert Revealed by Calorimetric Approaches.  
 
Yang, L.; Bennett, R.; Strum, J.; Ellsworth, B.B.; Hamilton, D.; Tomlinson, 
M.; Wolf, R.W.; Housley, M.; Roberts, B.A.; Welsh, J.; Banka, C.; Tulin, 
C.D.; Linford, M.R.  Analytical and Bioanalytical Chemistry 2009, 393, 643-
654.  A Lipidomic Analysis using ESI Mass Spectrometry and Chemomet-
rics Data Analysis of Mouse Liver Extracts from a Hypercholesterolemia 
Study.  
 
Ahmed, S.B.; Bentley-Lewis, R.; Hollenberg, N.K.; Graves, S.W.; Seely, 
E.W.  Hypertension in Pregnancy 2009, 28, 1-13.  A Comparison of Pre-
diction Equations for Estimating Glomerular Filtration Rate in Pregnancy.  
 
Baker, L.R.; Orton, A.W.; Goates, S.R.; Horn, B.A.  Applied Spectroscopy, 
2009, 63, 6A-30A and 1-131.  Characterization of Carbon Dioxide 
Mobile Phase Density Profiles in Packed Capillary Columns by Raman 
Microscopy.  
 
Computer Science 
 
Geological Sciences 
Krawczyk, C. M., McCann, T., Cocks, L. R. M., England, R., McBride, J. 
and Wybraniez, S. 2008. Caledonian Tectonics. In: The Geology of Cen-
tral Europe (edited by McCann, T.). Geological Society, London.  
 
Mathematics 
Jessica Purcell, “Cusp shapes under cone deformation,” J. Differential 
Geometry, Vol. 80, P. 453-500, 2008. 
 
Gus L.W. Hart, Rodney W. Forcade. “Algorithm for Generating Deriva-
tive Structures,” Physical Review B, Vol. 77, p.224115-1—224115-12, 
2008. 
 
José R. Fernández and Kenneth L. Kuttler. “An existence and uniqueness 
result for an elastopiezoelectric problem with damage,” Mathematical 1 
Models and Methods in Applied Sciences, Vol. 19, No. 1 p. 1-20, 2009.  
 
Todd Fisher. “Trivial Centralizers for Axiom A Diffeomorphisms,” 
Nonlinearity, Vol. 21, p. 2505-2517, 2008. 
 
 



 

   

College Publications 

Mathematics Education 
Corey, D., Peterson, B., Lewis, B., & Bukarau, J. (2008). Six principles of 
high quality instruction. Utah Mathematics Teacher, Fall 2008, 38-43. 
 
Hendrickson, S., Hilton, S., & Bahr, D. (2008). The comprehensive 
mathematics instruction (CMI) framework: A new lens for examining 
teaching and learning in the mathematics classroom. Utah Mathematics 
Teacher, Fall 2008, 44-52.  
 
Hiebert, J., Lambdin, D., & Williams, S. (2008). Reflecting on the confer-
ence and looking toward the future. In S. Friedberg, G. Lappan, & J. 
Lewis (Series Ed.) & R. Reys, & J. Dossey (Vol. Eds.), Conference Board of 
the Mathematical Sciences: Issues in mathematics education: Vol 15. U.S. 
doctorates in mathematics education: Developing stewards of discipline (15th 
ed., pp. 241-252) Washington, DC: Mathematical Association on Amer-
ica.  
 
Leatham, K., (2008). The development of technological pedagogical 
content knowledge in “Technology, Pedagogy, and Mathematics” 
courses in the U.S. In D. Willis, K. McFerrin, R. Weber, R. Carlson 
(Eds.), Society for information technology and teacher education (pp. 5277- . 
Las Vegas, NV: Association for the Advancement of Computing in Edu-
cation.  
 
Musser, G., Burger, W., & Peterson, B. (2009). Mathematics for elemen-
tary teachers: A contemporary approach 8th Edition, New York: John Wiley 
& Sons Inc  
 
Peterson, Blake E. (2008) A Look at Japanese Junior High School Mathe-
matics Textbooks. In Z. Usiskin, & E. Willmore (Eds.), Mathematics Cur-
riculum in Pacific Rim Countries – China, Japan, Korea, and Singapore: Pro-
ceedings of a Conference (pp. 209-231). Charlotte, NC: Information Age 
Publishing.  
 
Peterson, B., & Williams, S. (2008). Learning mathematics for teaching in 
the student teaching experience: Two contrasting cases. Journal of 
Mathematics Teacher Education, 11, 459-478.  
 
Speiser, B., Walter, C. (2008). Models as tools, especially for making 
sense of problems. In Proceedings of the 13th biennial meeting of the Inter-
national Community of Teachers of Mathematical Modeling and Applications. 
(ICTMA 13, Bloomington, Indiana)  
 
Speiser, B., & Walter, C. (2008) Rethinking change. In M. Carlson, & C. 
Rasmussen (Eds.), Making the connection: Research and teaching in under-
graduate mathematics education (pp.15-25). Washington, DC: Mathemati-
cal Association of America.  
 
Physics and Astronomy 
K. Chesnel, E. E. Fullerton, M. J. Carey, J. B. Kortright and S. D. Kevan, 
“Magnetic Memory in Ferromagnetic Thin Films via Exchange Coupling”, 
Phys. Rev. B 78, 132409 (2008) 
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