INTRODUCTION

2.2 billion people globally do not have access to clean, safe
drinking water (UNICEF 2024).
1 million people die each year from scarce and contaminated
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Table 1. Results (DNA concentration, PCR and DNA sequencing) from the bacterial
concentration experiment

O
I S th e wa te r S a fe to d r l n k? Concentration Average Recovered | 16srRNA gene PCR | 165 rRNA gene
H Method DNA Concentration | amplification sequencing
(2 replicates)
Nanotrap 21.5 ng/ul Yes Yes
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Many people rely on drinking water thatis contaminated with

bacterialike E. coli, Salmonella and Vibrio e
e Current testing approaches are time consuming, taking 24 B =
hoursto obtainaresult =

 The long test time, limits the ability to understand and
communicate risks, launch community-led water quality
monitoring programs, and integrate water testing into large-
scale national household surveys Lake water

» Most water testing methods require complex equipment and (10 liters)
need to be completedinalab

» The United Nations International Children's Emergency Fund | o g:;lgzrap U
(UNICEF) has issued a global innovation project challenge to DNA isolation DNA sequencing
develop an easy-to-use, rapid detection method or portable
kitt that can accurately identify fecal contamination in

drinking water Water Test Development Bento Lab
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| \ A Thermocycler Figure 5. The Krona visualization data were searched for Vibrio species, and a number of pathogens were identified
| B0 Sy (16s rRNA amplification) including, the waterborne pathogen Vibrio cholerae, and the foodborne pathogens Vibrio parahaemolyticus and
L VAL rlge &4 (DNA library preparation) Vibrio vulnificus. The water test was validated by culturing a Lake Wilcox sample in bacterial growth media,
| | =7 Cam followed by isolation of Vibrio cholerae bacteria (see publication).
| L ANALYSIS
700 children 24 hours 10 hours _ -
- _ : Gel Electrophoresis n m n
Every day an estimated 700 children under Current tests to detect faecal Working with industry, UNICEF i X Al Powel' sSu p p ly 7 (Quality control) B a Cte rlal C O n Ce ntratl O n Exp e rl m e nt
five die from diarrhoea linked to contamination in water can take 24 hours has identified potential products thatcan - T -
inadequate water, sanitation and hygiene. to provide a result and must be operated by return a result within 10 hours, but faster p ) . [ The N anotra b eads WO rk h S n ncr h
trained specialists. A Water concentration Sample preparation Sample analysis P ed the best to concentrate the

bacteria from the water

 PEG 6000 needs to be refrigerated and incubated for longer
time to likely be effective

 Anionic exchange resin beads did not reliably capture
bacteria likely due to variable and weak bacterial surface
charge

Source: UNICEF 2024. Rapid Water Quality Testing

https://www.unicef.org/innovation/rapid-water-quality-testing RESULTS

e To develop a portable, field ready test to assess the safety of
drinking water, addressing some of the UNICEF innovation

project goals, while also addressing shortcomings of the
UNICEF approach

HYPOTHESIS

* A major challenge of a field based water test is the need to
concentrate the bacteria from the water instead of
enrichment

Water Test Development

 Field testing of the water test indicated that ambient air
temperate can affect the testresults

e On cold days, PCR amplification and DNA sequencing can fail

» Placing the Bento Lab and MinlON DNA sequencer in an
insulated container should address thisissue
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exchange resin beads due to their specificity and potential for =
higher selectivity compared to PEG and anionic exchange | CONCLUSION
resin beads. « A rapid and portable water test was developed that directly
VARIABLES jfef;’;j;:%”‘*% identifies the presence of bacterial pathogens in water in
» Independent variable: the concentration method approximately 9 hours |
, . . . l  The test integrates large volume (10 1) water sampling,
(Polyethylene Glycol, Anionic Exchange Resin Beads, Affinity b 1 | DNA isolati g lificati
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Capture Beads)used to capture microorganisms from water N DNA library preparation and DNA sequencing into a single
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* Dependent variable: the efficiency and effectiveness of each
. . . . . o RS « The water test takes 9 hours to complete and costs
concentration method in capturing microorganisms, $240/sample
measured by bacterial diversity determined by sequencing = | . . . .
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References Figure 4. Bacterial diversity in Lak§Wilcoan deterrnine_dbybi.oinformatic analysis h m:f _ S Ms% ° The water test Wlll be Validated against eXiSting fecal
_ _ _ _ _ _ _ _ _ of 16s rRNA gene sequences following the water test. Using a visual program called —— |
UNICEF 2024. Rapid Water Quality Testing. https://www.unicef.org/innovation/rapid-water-quality-testing Krona, the data can be searched to identify bacterial pathogens from a web browser. o e in dl C at or Wat er t e StS

World Health Organization. 2023. Drinking-water. https://www.who.int/news-room/fact-sheets/detail/drinking-water



	Page 1

