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From Director’s Desk 
Rajasthan, ‘the desert state of India’ harbors more than 84 per cent total camel population of India. 

The population of other livestock like cattle and sheep is also significant. They all survive and produce 

in the backdrop of poor feed and fodder resources availability.  This year in monsoon, the state has 

received approximately 24 per cent more than average annual rainfall. This will certainly support the 

growth of grasses and other vegetation in animal grazing areas. However, good rainfall will also 

support rampant multiplication of mosquitoes, flies, ticks and other ectoparasites, hence they may 

prove potential threat to animal health. Thus, incidence of diseases like surra and other blood born 

haemoprotozoan parasites may increase. Besides vector born diseases, incidence of other diseases like 

FMD that usually occurs during early winter may also increase. Livestock owners and animal health 

caretakers will therefore have to take a serious note and remain alert to prevent and minimize losses 

occurring due to these diseases. Recent outbreak of Lumpy Skin Disease in cattle and other domestic 

animals has already created a havoc and jolted the backbone of rural small scale dairy farming across 

the country. Fortunately, camel appears to be resistant for the diseases, though few scientific reports 

suggest it may affect camel also. It seems that all these events are lined with the global effect of climate 

change. Certainly, the entire humankind will have to take preventive measures otherwise in future 

more and more episodes of natural calamities may appear in different forms. 
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NRCC has been identified as one of the important tourist places of Bikaner and is included 

in the tourist book. The tourist visiting the centre can see the camel of different breeds and 

their behaviour. A camel museum is available to apprise them of the developmental and 

research aspects of the camel in the desert ecosystem. Facilities of camel riding, safari and 

video/photography are available for the visitors. Camel milk parlour is a special attraction 

because it vendors unique value added camel milk products like ice cream, hot and cold 

beverages. Every year thousands of Foreign and Indian Tourists visit the Centre. 

 
Disclaimer: The contents of this newsletter are purely informative in nature. Though all 
efforts have been made to keep the contents of this newsletter up to date, the same 
should not be construed as a statement of law or used for any legal purpose. 

Announcement: Two days National Workshop on “Immunology and its Application” 

will be conducted at ICAR-National Research Centre on Camel, Bikaner, Rajasthan 
from 16-17th Feb. 2023. For further details visit the website www.nrccamel.icar.gov.in 
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CAMEL RESEARCH & DEVELOPMENT 
 

Metagenomics Based Characterization of 

Camel Rumen Microbiome 

 

Characterization of the camel rumen 

microbiome and profiling of carbohydrate 

active enzymes (CAZymes) was done using 

culture dependent and metagenomics based 

approach. The microbiota of camel rumen 

when fed with different roughage feeds 

namely Bajra, Jowar and Makai were 

explored for unique microbial communities 

with the capacity to digest complex plant 

biomass such as polysaccharides into simple 

mono/oligomers. Further, 16S rRNA 

amplicon sequencing and shotgun 

metagenomics were used for phylogenetic and 

functional profiling of rumen microbial 

communities. Higher proportion of GH2, 

GH3, GH13 and GH43 CAZy families 

prominently involved in biomass degradation 

was observed in camel rumen microbiota 

which was similar in other ruminants. Novel 

fungus Aspergillussydowii C6d with 

lignocellulolytic ability were also isolated 

from camel rumen. Metagenomics has 

emerged as a powerful tool for mining novel 

enzymes having industrial applications. A 

novel gene encoding an esterase (Est-CR) was 

isolated, purified and characterized by 

shotgun metagenomic sequencing of camel 

rumen liquor. Esterase enzyme found in our 

study might serve as a promising candidate to 

meet some harsh industrial processes 

enzymatic needs. 

Structure of antibacterial efflux 

transporter QacA from Staphylococcus 

aureus was elucidated using camelid 

antibodies 

Efflux of antibacterial compounds is a major 

mechanism for developing antimicrobial 

resistance. In the Gram-positive pathogen 

Staphylococcus aureus, QacA, a 14 

transmembrane(TM) helix containing major 

facilitator superfamily antiporter, mediates 

proton-coupled efflux of mono and divalent 

cationic antibacterial compounds. In this 

study, the cryoEM structure of QacA, with a 

single mutation D411N that improves 

homogeneity and retains efflux activity 

against divalent cationic compounds like 

dequalinium and chlorhexidine is reported. 

The structure of substrate-free QacA, 

complexed to two single-domain camelid 

antibodies, was elucidated to a resolution of 

3.6Å. The structure displays an outward-open 

conformation with an organized extracellular 

loop EL7, which is found to be conserved in a 

subset of DHA2 transporters, and its deletion 

causes loss of function in the transporter. 

Molecular simulations and AlphaFold2 based 

models reveal asymmetry in the rocker-switch 

mode of QacA’s conformational shifts, 

providing new insights into the organization 

and structural dynamics of DHA2 members. 

 

Fig CryoEM model of QacA (blue) in 

complex with ICab A4 (pink) and ICab B7 

(green).
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Camel-‘The Green Livestock’ emits less methane 

Ruminant livestock have been found to produce 

more enteric methane than other mammalian 

herbivores and since, camel is grouped as pseudo-

ruminant and share some features of their 

digestive anatomy and physiology, it has been 

proposed that they produce similar amounts of 

methane per unit of body mass. An Australian 

experiment on quantitative methane emission 

measurements in Bactrian camel (Camelus 

bactrianus) revealed less methane emission (0.23 

L/d/kg) compared to literature data on domestic ruminants fed on roughage diets (0.58±0.16 

L/kg/d). Methane emissions in percent digestible energy intake is also found to be lower in camels 

(7.3%) than in other ruminant livestock (11.7%). The lower methane emission of camelids can be 

explained by their generally lower relative food intake, but with higher utilization efficiency. The 

amount of CH4 measured from the Bactrian camels on average amounted only to 46% of the CH4 

production estimated from the equation derived from ruminant data. This is important when 

calculating GHG budgets for countries that harbor large populations of camels. Further, equations 

based on estimates following the IPCC guidelines for national GHG inventories developed for 

ruminant livestock to estimate CH4 emissions have to be applied carefully and assessments should 

rather rely on specific measurements. It is to note that the statements on ‘Camel emits large 

amounts of CH4
’ is untrue and thus, camel can be considered as the ‘The Green Livestock’ and most 

environmental-friendly animal of the planet.  

End of decline in Countries with a negative growth 
  

The most important decline was observed in 

Turkey (−1.7%/ year), where the camel 

population witnessed a steep decrease from 

65,390 heads in 1961 to 1703 in 2018. Mean 

annual decline of camel population was − 0.85%. 

This included Asian countries (China, India, 

Mongolia, Afghanistan), Near Eastern countries 

(Iran, Iraq, Israel, Jordan, Lebanon, Kuwait, 

Turkey), North African countries (Egypt, Libya, 

Morocco without Western Sahara) and Senegal. In 

Turkey maintaining the residual camel population 

was linked to their specific use for camel wrestling which is a culturally important event (Yilmaz 

and Ertugrul 2014; Ertürk 2019). Camel wrestling festivals, which are regularly organized in winter 

(i.e. during the rutting season), involve male hybrids (mainly crossbreed female dromedary × male 

Bactrian) produced locally or imported from Iran shown in figure. 

Fig. Camel hybrid at camel wrestling festival, Inçirliova, Turkey (Photo by. B. Faye) 
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FDA approved nanobody (Nb) is a registered trademark of Ablynx  
 

A nanobody (Nb) is a registered trademark of Ablynx, referring to the single antigen-

binding domain of heavy chain-only antibodies (HCAbs) that are circulating in Camelidae. Nbs are 

produced recombinantly in micro-organisms and employed as research tools or for diagnostic and 

therapeutic applications. They were – and still are – also named single-domain antibodies (sdAbs) 

or variable domain of the heavy chain of HCAbs (VHH). A variety of methods are currently in use 

for the fast and efficient generation of target-specific Nbs. Such Nbs are produced at low cost and 

associated with high affinity to their cognate antigen. They are robust, strictly monomeric and easy 

to tailor into more complex entities to meet the requirements of their application. 

The properties of variable domain of the heavy chain of heavy chain-only antibodies (VHH) 

or nanobodies (Nbs) also fit into this list of desired properties, and they have the additional 

advantage to originate from bona fide homodimeric heavy chain-only antibodies (HCAbs) devoid of 

light chains, circulating in Camelidae (Fig.). Hence, the natural function of HCAbs in camelids is to 

target Ags, their genes have evolved over millions of years for this purpose, and they can be 

affinity-matured, in vivo, in a short time by immunising the animal. 

The Ablynx Nanobody platform is developed from Camelidae (Alpaca) anti-bodies which 

are smaller and multi-specific. Ablynx are famously used in the biotech industry, with many huge 

pharma licensing out their Alpaca-nanobody tech. Partnerships include AbbVie (Immunology), 

Boehringer Ingelheim, Genzyme (Multiple Sclerosis/ CNS), Novartis, Merck (in Neurology) and of 

course MSD (aka Merck & Co.) 

 

 

 

Fig. Structural features of conventional and heavy chain antibodies (Source: Ablynx)  

 
  

The Ablynx Nanobody platform is 
developed from Camelidae (Alpaca) 
anti-bodies which are smaller and 
multi-specific. Ablynx are famously 
well connected in the biotech 
industry, with many huge pharmas 
licensing out their Alpaca-nanobody 
tech. Partnerships include AbbVie 
(Immunology), Boehringer Ingelheim, 
Genzyme (Multiple Sclerosis/CNS), 
Novartis, Merck (in Neurology) and of 
course MSD (aka Merck & Co.). 

http://www.abbvie.com/
https://www.boehringer-ingelheim.com/
https://www.labiotech.eu/trends-news/
https://www.novartis.com/
http://www.merckgroup.com/en/index.html
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EVENTS AT NRCC 

39th Foundation Day of the NRCC was celebrated 
and Scientist-Stakeholders Interaction meeting on 
‘Challenges in Camel Product Processing & 
Marketing’ was organised on 5th July, 2022. 

 

National Seminar on ‘Parasitic Zoonoses: An Uphill 
Challenges’ on the occasion of World Zoonoses 
Day on 6th July 2022. 

 

Animal Health Camp at Grandhi village on 11th July 
2022. 

 

Animal Health Camp cum Farmer-Scientist 
Interaction Meet on 20th July 2022 at Khichiya 
village, Bikaner, Rajasthan.   

 

A team of 32 travel agents/ tour operators from 
different states of India visited NRCC on 26 July 
2022.  

 

An animal health camp and a farmer-scientist 
interaction meet were organized at Husangsar 
village of Bikaner on 30th July 2022 under 
Scheduled Castes Sub-Plan (SCSP).  

 

NRCC celebrated 75th anniversary of India's 
independence under Azadi ka Amrit Mahotsav on 
August 15, 2022.  
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NRCC participated in 'Save Camel' campaign on 
18th August 2022. Camel milk products exhibition 
was organized along with the rally program of 
BSF's “Save Camel” campaign.  

 

NRCC imparted training to 74 camel handlers of 
Border Security Force (BSF), Bikaner on 20th 
August 2022.  

 

On-farm visit of 40 Farmers from Barmer District 
on 30th August, 2022 under a three-day training 
program was organized by the ICAR-CSWRI, Arid 
Regional Campus (ARC), Bikaner. 

  

 

Hindi Pakhwara at ICAR-NRCC Bikaner was held 
from 14th to 29th September 2022. A series of 
events like, essay writing, extempore speech, Hindi 
typing, noting and drafting, quiz, stenography and 
research poster presentation was conducted.  

 

MoU signed between NRCC and Sardar Patel 
Medical College on 14th September 2022. 

 

National Conference on 'Ozone Layer, Its 
Depletion and Impact on Living Beings’ at NRCC 
during 16-17th September 2022. 
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NRCC in NEWS 
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ICAR-National Research Centre on Camel, Bikaner 334001 Rajasthan 
Website: www.nrccamel.icar.gov.in 

Contact: Tel. 0151 2230183; Kisan Call Centre: 0151 2970153; email; email: nrccamel@nic.in 

Follow us: Instagram: nrcc_insta; Twitter: @IcarCamel; YouTube Channel: Director NRCC
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