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This thesis is composed of three infectious disease related studies that are aided by simple mathematical

concepts in formulating theory and computing results.

First, we analyze 25 env gpl60 sequences from patients in three geographically distinct districts in
Thailand, ie. Lampang in the north, Trang in the south and Rayong in the east. One of these is a CRFO1_AE -
subtype B rccombinant while all other 24 sequences are purely CRFO1_AE. Very litle inter-population
diversity was observed between the sequences from the three different geographical regions and from those
previously reported by our lab from central Thailand. We further devised a test for the possible existence of
G—A hypermutated strains and argue that low levels of APOBEC3 induced hypermutation may occur in a
considerable proportion of patients, partly responsible for the gencration of diverse quasispccies and

sometimes rendering the virus defective.

Next, we present the findings of a transmission dynamics analysis of the initial phasc of transmission of
Swine-Origin Influenza A (HIN1) Virus pandemic in Thailand in mid 2009. As the S-OIV pandemic unfolded
globally, it was vital to monitor closely for signals of change in its patterns of transmission. We estimated the
basic reproduction ratio for S-OIV in Thailand using preliminary disease prevalence data and proposed a
mcthod to keep track of the actual case count notwithstanding the exponential growth rate and the delay in

reporting.

Finally, we present a new approach to identify influenza virus rcassortants from very large data sets of
whole genome nucleotide sequences. Genetic reassortment plays a vital role in the cvolution of the influenza
virus and has historically been linked with the emergence of pandemic strains. Reassortment is believed to
occur when a single host (typically swine) is simultaneously infected with multiple influenza strains. The novel
genc combinations of the reasserted viral strains tend to easily cvade the immune system in other host species,
leading to new pandemics. Hence it is vital to continuously monitor the genetic content of circulating influenza

strains and keep an eye out for new reassortants. We present our algorithm based on the analysis of “common
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ncighbourhoods” across all segment phylogenies and report the results of the first ever comprehensive search
for reassortants of all published influenza A genomic data. Many of the reassortants we found are reported here
for the first time while our method provides a more detailed picture of some of the previously reported
reassortants. This tool may help in automating the task of routinely searching for reassortants among ncwly

sequenced strains.

These examples demonstrate how mathematical methods may be successfully used to enhance the

analytic power and aid concept formation in a broad range of infectious disease related biological applications.
MXEBEEOHRENDEEF

AHL, BREOCFEEVANAZHRELEREFREAVWEZDOMELOBREIN TS,
HUDDLDOWFITHBEIMEDFERRTOY I AERRLCHEEP T2 EMETHS. 1) 71
FETHRERTLTWDE MEERAE YA VA L BOBETFHETET Y, EDOHBRICEDEENS
WELEZYVANVAOEBOMTERTFEREMED TNEL, FIERNDEWEETEIR CERO
TANADFITLUTWHEEHSMIILE, 2) YA EEICBITS20 0 9EHEA 7 NI PN
CTFROMBMBRT - S eV TRBEZEN T ok, VANADRRENERITERTHOE
AEEEEMKITHD., COBEIBELHEA NI OFIDREFERDNBNTANVZATHS I E
MWrRBENz, ELEEEE2 0BUTICEFL TWEHOOFERFIZIFEREHELZEIA5 1K
DEOBEOERIIFHOHEULEEA>TWBZEERE L, 3) AR N I HFUTIL
AQeY ) ARFIOHEBHRMBITICED, BETHESGZEI LAV NVAZRET O AEERAEL
o BEFEESE. ARA I YIS NV AQO#EMOBETEERRE2RLL. BEMITN
TR I DORELELBED TVAIEMEHIN TV, BELEROUA VAN RARICERL
ERICBEETEBEGNEIDBLIORMN, BOPTERERIVANALE FERTANVANHFEGZE
LZTANARBYA NVABEKROREEEE FEORMEZHERENCTIVIOERERD EE
ABNTVND., HEEESADEIT AV MPERDABMA DI NVIVHIANAT ) LDORIT A b
BORFHO NEHE) ZEBETHILRIVBERAZEBILEVIIVAZRET OHEEZAREL L.
INEANTTF—IR—ARBEINTREIETOARA I NVIUHFIAINRYT ) LRI ZFX,
BICHSNTWEHDOLUAC3 U EOTAINAR DN TRETFHESGERI L EWELEERET D
WRERE, COFERFLRELEY / LEFIOBREOAREEZRFNTL2EICLHAVL &N
TE, YFUANANNCTIvIDQRAEBVEDDENOHECHANETH L. APFRICLD
WREETH > LMBENRBETEEAOBRNNARERZD. A TN T U1 ADELD/N
FTRYITOMBIAE<ERTZ2HDTH S, Lo T, FmxidRL (B oFEMMHXEL TS
MHEHLBDERD D,



