Analysis of Environmental Factors that Correlate with the Presence of
Leptospiraceae in a Native Hawaiian Mariculture System

Keanu Rochette-Yu Tsuen, Nalani Olguin?, Hi‘ilei Kawelo 4, Keli‘i Kotubetey 4, Rosie Alegado 2 3 ABRCMS

1 Global Environmental Science Program, UH Manoa 2 Department of Oceanography, UH Manoa, ® Hawai‘i Sea Grant, 4 Paepae o He‘eia

Introduction Results : Precipitation Results : Salinity Riverine Input of Leptospiraceae
g_ Hawai‘i has the highest incidence of * Leptospiraceae presence is significantly higher in * Salinity varies and total Leptospiraceae count vary by S e 2600408 site

kW, leptospirosis in the United States, but cases of coastal waters during the wet season of Hawaifi. . season. | o 0 A e | o E02
the disease are likely to remain undiagnosed or ~ ® Leptospiraceae are strongly correlated with Leptospiraceae is poorly correlated to salinity, 3 e R Y
unreported. precipitation during storm conditions. indicating a confounding variable. % 30 s 0
Il:eptospir_osi§ s a zoonosis caused by T — . o % % é M2
eptospira interrogans, transmitted via w coz, wih & 20 s B

environmental dissemination through the urine of o~ f 3 ° P2

mammal carriers (rats, feral swine). 07 85 €10 P b3

ﬁ“» Gene lipL32 is conservative across pathogenic 40 3 iy

U® strains of Leptospira and responsible for the 0 P9

0 200 400 600
Distance to Stream Mouth (m)

pathogenicity of the bacteria.

N
o

Salinity Wet Season Abundance Wet Season

Leptospiraceae ASV Count

= — - - — @ Sample Sites @ Sample Sites

Hypothesis N - ,\ W!” - WD - Figure 8: Good correlation between distance to stream

We hypothesized that the prevalence of Season Il dry Il wet o - mouth (m) and total ASV indicate a riverine input of
/ [ eptospiraceae in the He‘eia fishpond (HFP) Figure 2: Comparison of the total number of I - Leptospiraceae.
positively correlates with significant rainfall, the Leptospiraceae ASV between the dry and wet seasons  Figure 5: Average salinity (left) and total abundance of
rainy season of Hawai‘i and freshwater. (2014-2015 and 2017-2019). Leptospiraceae (right) IDW map of He'eia fishpond during Discussion
the wet season.
®* Leptospiraceae were significantly more detected
% N % during the wet season and are strongly associated

with storm events.
®* Total Leptospiraceae ASV was weakly correlated

sSeason
3 dry with salinity in He'eia fishpond, but strongly
5 correlated to the proximity with He‘eia stream,
e suggesting a riverine input.
Salinity Dry Season Abundance Dry Season ® This prOjeCt heIpS to develop methods to understand
o i 0 () the circulation of Leptospiraceae at the watershed
‘_ TP Total ASV Abundance K B level and inform local communities.
i & 2 B Figure 3: Variation of total ASV count between seasons o o0 2om o o0 2oom * fddtition_al ‘}'atHa showed ”t‘el abs;ence of pathogenic
! S ; T (2014-2015 and 2017-2019). Figure 6: Average salinity (left) and total abundance of SPTOSPIra i He ela toastal Waiet
B | e D014 - 2015 T aserias A Leptospiraceae (right) IDW map of He‘eia fishpond
¢ y=as-00st7x during the dry season. A Acknowledgements
5 8 R*’=0.07,n=12, P=0.412 2014 - 2015 Timeseries
Figure 1: In He'eia watershed, traditional agro-ecological = gjseline Y =165 0558 x | would like to thank the Alegado Lab, specifically Rosie Alegado,
sites, channelized streams (A) and established populations < 3 -0 BB il il o Ph.D. and Nalani Olguin, for allowing me to participate in a
of feral swine may facilitate the transmission of the disease ¢ | . . = oMo research project as part as the Global Environmental Science
(B). S. - P * B1, curriculum.
ks | S 10 ° P2 |would like to acknowledge the NIH funded Maximizing Access to
MEthOdS g o ) ) s P Research Careers (MARC) program, specifically Vivek Nerurkar,
2] 5 - o0 20 10 : *q% ~a Ph.D., for supporting my project (Grant# T34GM141986), and
®* Water sampling every two weeks in 2014 - 2015 and Precipitation (mm) B T oo | | T UROP for funding my research. |
every quarter in 2017 - 2019 2014 - 2015 Timeseries ° 10 Salinity (FSU) > Thank you to our community partners, Paepae o He'eia and
* DNA extraction and sequencing of 16S rDNA gene. . y=-0243+00386x ’ 2017 - 2019 Timeseries B Heela NERR, for supporting our field work and data collection.
Clgsteri_ng of 16S gmplicon sequence .var.iants (ASV) 3 . R®=0.64,n=5, P=0.102 . 20, [ S 000024 x .“ Undergraduate Research
to identify the spatial and temporal distribution of (z) Storm conditions § | m R?=002,n=17,P=0561 __ M A RC %, Opportunitics Program
Leptospiraceae. S 3", ¥ E02 at UH MANOA O of e Ve Froes for s & Sholrsi
® Salinity data, measured using a YSI during water 5 o . 8 2 Lo Univesy of Havaft ac Mnoa
sampling; precipitation data, retrieved from the § g 19 M L 5 Egogg; References
Hawal‘l Cllmate D ata Portal . § L . :é \ L b , \ 3;22; :\S.’Zi,‘lg:II?yé%J_.;.{.Ric.aldi, JIN, Matt{hia.s, M. A., Diaz, M. M., Lovett, M. A, ...&Peru—.Unitr—j‘d States Leptc.Jsp.irosisConsortiu.m. (2.003). Leptospirosis: a zoonotic disease of global importance. The Lancet infectious
* Distance from sample sites to river mouth was | . _ | g S © 0
_ _ _ _ 100 200 300 400 o/\e ® | | | e V. Goara, . B, . & L .. (2018) A syt s ofhuan and a1 e P lnds ovess pthogenand et sy, PLos nftod il dsces. 126)
obtained using the measuring tool in Google Earth Precipitation (mm) 0 10 Salinity (PSU) 30 . o . L e 0. e L2 e s
Pro. : : : Fiaure 7: Correlation between salinitv and the presence of s e _
* Data analysis and visualization performed using Figure 4: Cortelation between Lepiospiraceae ASV and /U= T PR (B 52 Y SO0 T P T ————————
RStudio and QGIS. precipitation in non-storm (A) and storm (B) conditions. eptospiraceae in He'eia fishpond (2014-2015 : A; 2017-

20 1 9 . B infectious disease emergence. EcoHealth, 2(4), 291-306.
n | |

Contact : keanuryt@hawaii.edu




