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Established 

scientists and Early 

career researchers 

High school students

Adults in the community (mothers, 

healthcare workers)

We designed a monthly curriculum for high school students 

to reinforce STEM education, and trained our program 

officers (POs) to lead these workshops

We are providing opportunities for cutting-edge 

scientific research to early career researchers

and established scientists in Nepal
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Ongoing projects

“NeMaSiMa” 
Nepal Maternal and Infant Gut Microbiome Study
• To understand infant gut microbiome across 

lifestyles, from pregnancy to 3 years of life

“KiKha 1000”
Nepali Fermented Food Study

• Ki from “Fermented” in Limbu, Kha from 
“Khana” in Nepali

Microbial isolation 

Metagenomics
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informative, and without 
unnecessary artistic effects.
Include a magnified inset of the 
gut microbiome, connected with 
a zoom effect. The microbiome 
should display diverse bacteria 
with realistic shapes:
•Rod-shaped (bacilli)
•Circular (cocci)
Spiral (spirochetes) A high-quality 
scientific illustration of the 
human gut, focusing on the 
intestines. The style should be 
clean, vector-based, and 
professional, similar 
illustrations—well-structured, 
informative, and without 
unnecessary artistic effects.
Include a magnified inset of the 
gut microbiome, connected with 
a zoom effect. The microbiome 
should display diverse bacteria 
with realistic shapes:
•Rod-shaped (bacilli)
•Circular (cocci)
•Spiral (spirochetes)
The color scheme should use 

Background

Contain 

beneficial 

microorganism 

such as LAB, 

Bacillus, Yeast

Microbial 

metabolite

Bioactive and 

nutritional 

compounds

However, previous studies have shown 

that these microorganisms can harbor 

antibiotic resistance genes (ARGs) and 

potentially transfer them to commensal 

bacteria and food-associated pathogens 

(Mathur & Singh, 2005).
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Specifics objectives

• Shotgun metagenomics sequencing and long-read sequencing to identify 

microbial community and (ARGs). 

• Antibiotic resistance profiles using the Kirby-Bauer disc diffusion method.

Objectives
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Methodology

Fermented food samples (-

80°C)

Homogenization

Serial Dilution

Pour-plating

Incubate, 37 °C

Colonies in Broth to Agar 

plates

BHI, PDA-

Aerobic

MRS-Anaerobic

Repeat few 

times

Isolates in Glycerol stock (-

80°C)

1. Microscopy

( Gram, 

Capsule, Spore 

staining)

2. Biochemical 

tests

( Catalase test, 

CaCO3, IMViC)

Microbial Isolation Phenotypic 
identification

Antibiotic 
susceptibility Test

Fermented food samples

DNA extraction

Metagenomics and 

Bioinformatics 

(In collaboration with 

Genetic Heritage Group, 

NYUAD)

Survey 

data 

Microbial Isolation Workflow Metagenomics Workflow

Isolates in MRS/BHI 

broth

Incubate, 37 °C

McFarland standard   

0.5   

Lawn culture on MHA 

agar, dispense antibiotic 

discs

Allow disk diffusion at 

RT for 1h and Incubate at 

37 °C, 24-48 h

Measure zone of 

Inhibition
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Result

1. Antibiotic susceptibility test of 28 selected lactic Acid Bacteria. 7



Result

2. Antibiotic susceptibility test of 8 selected Bacillus spp. 8



1. Photograph showing antibiotic resistance test via disk diffusion 

method for Bacillus Spp. (result in triplicate)

Result
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• The antibiotics tested are commonly used to treat infections in clinics.

• The observed resistance to clinical antibiotics in naturally existing fermented food

microbes underscores the pervasiveness of antimicrobial resistance in Nepal.

• Our results indicate better regulations and safety measures to address

antimicrobial resistance are needed in Nepal.

Conclusion
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