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Abstract
The tobacco mosaic virus (TMV) has a rich history that dates back more than a century, to Beijerinck’s description of tobacco 

mosaic disease as a contagium vivum fluidum and the contemporary use of the term “virus.” TMV has now been recognised as a 
preferred didactic model and a symbolic model to shed light on the key characteristics that characterise a virus.

TMV also became a prototype model for studying the biology of tobacco, the host plant. TMV also serves as an example of how a 
model system advances new, frequently surprising advances in virology and biology. TMV is now employed as a technique to produce 
useful medicinal proteins in tobacco as well as a tool to investigate host-pathogen relationships and cellular transport. The history of 
TMV demonstrates how practical approaches to managing a tobacco disease that is commercially significant have had surprising and 
transformative implications on a variety of platforms that affect the health of plants and the general population.
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Introduction

A prevalent viral disease that is found all over the world, 
tobacco mosaic infects more than 200 kinds of herbaceous and, 
to a less degree, woody plants. Common hosts include a variety 
of ornamentals (such as begonia, coleus, geranium, impatiens, 
million bells, petunia), solanaceous vegetables (such as pepper, 
tomato), and vining vegetables (such as cucumber, melon, and 
squash). The disease mostly affects vegetables, where it can lower 
output and degrade quality to the point that commercial products 
are unfit for sale [1].

Host plants and symptoms

TMV infects a variety of hosts, such as ornamentals, weeds, 
and crop plants. Although ToMV infects a variety of host plants, 
tomatoes and capsicums are the most common hosts. The majority 
of PMMV is limited to capsicums, including varieties of chilli.

Depending on the virus strain, variety, temperature, light 
intensity, and other growing conditions, the symptoms of TMV and 
ToMV might differ significantly. Plants that are impacted exhibit 
moulting or a mosaic of light and dark green patches on their leaves.

On recently developed young leaves, the main symptoms 
manifest as greenish yellow mottling and vein clearing.

Young plants that are infected exhibit deformity, deformation, 
puckering of the leaves, and reduced development. On the dorsal 
surface of the leaf, dark-green blisters and occasionally enations 
(leafy growth) develop.

The degree of yellow mottling and chlorosis varies in immature 
leaves. Large sections of lamina are damaged when a severe 
infection caused by a particularly virulent strain of TMV results in 
the development of many necrotic dark-brown patches that cause 
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“mosaic scorch” or “mosaic burn” during hot, bright dry spells. 
TMV comes in a variety of strains, and how symptoms manifest 
varies depending on the strain and the surrounding conditions. 
After curing, mosaic-affected leaves exhibit green patches, which 
reduces the leaf’s market value [2].

Figure 1

Tobacco mosaic virus (TMV). (A) Systemic infections of Nicotiana 
tabacum cv. Turk plants showing TMV-associated mosaic. (B) 
Necrotic local lesions on N. tabacum Glurk leaf, demonstrating 
Holmes’ N-gene resistance following inoculation with TMV. Photo: 
K.-B. G. Scholthof.

Structure

•	 The tobacco mosaic virus (TMV), which is 300 nm length and 
18 nm in diameter, resembles a rod.

•	 The capsid, a protein shell that encloses the virus’s genetic 
material, covers it.

•	 Single-stranded RNA molecules make up the genetic material.

•	 The 2130 coat protein molecules that make up the capsid are 
arranged in a rod-like helical form with 16.3 proteins per helix 
turn.

•	 Comprising around 6395 nucleotides, the RNA is located 
inside the capsid coat in a coiled form. Because of its intrinsic 
symmetry and structural chirality, the organism is easily 
modified chemically or genetically [3].

Figure 2

Here is a basic, labelled TMV graphic for a more thorough 
explanation.

Epidemiology

The epidemiology and disease cycle of TMV are closely linked 
since the virus depends entirely on the host for reproduction and 
dissemination. Depending on cropping patterns and the timing of 
illness manifestation in the field, disease incidence varies greatly. 
For instance, early in the season, a small number of plants may 
contract TMV from the seed coat or from workers infecting plants. 
TMV-infected plants coming into touch with healthy plants, as 
well as with equipment or personnel, might subsequently cause 
the illness to spread quickly across the field or greenhouse. 
Additionally, TMV can live or hibernate in perennial (weedy) 
hosts, plant detritus, and even soil. Continuous cropping is one 
agricultural approach that may provide a specific risk, particularly 
in greenhouse facilities where the TMV inoculum may spread to 
several plant species [4].

Movement in the infected plant

Through plasmodesmata, which link plant cells, TMV spreads 
from one cell to another using its movement protein. In most cases, 
undamaged TMV particles cannot pass through the plasmodesmata 
because they are too tiny.

To allow TMV RNA to go to neighbouring cells, release the 
movement protein and host proteins, and start a fresh infection 
cycle, the movement protein (perhaps with the help of as-yet- 
unidentified host proteins) widens the plasmodesmatal apertures. 
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The virus spreads quickly throughout the plant’s vascular system 
(veins) as it passes from cell to cell.

Figure 3

From there, it travels through the phloem to the roots and tips of 
the developing plant [4].

Managing the virus

•	 TMV is not an exception to the rule that plants infected with 
viruses cannot be cured by chemicals.

•	 When choosing types, you must take into account traits like 
resistance to other significant illnesses, prospective yield, and 
adaptability.

The use of virus-free seedlings or plants and the application of 
stringent hygiene protocols are ultimately necessary for efficient 
TMV management:

•	 When cultivating seedlings, use fresh potting mix and 
seedling trays that have been cleaned properly;

•	 If contaminated plants are found, either eliminate the plants 
and limit access to the area, or always work in the impacted 
area last and then clean your tools and yourself.

•	 Clear the land of all agricultural trash, as well as greenhouse 
benches and seedling production beds.

After soaking the instruments in a disinfection solution for ten 
minutes or more, give them a thorough rinse with tap water.

Use the suggested disinfectants to thoroughly wipe out door 
knobs and any other greenhouse structures that could have gotten 
contaminated; After handling tobacco products or TMV- infected 
plants, thoroughly wash your hands with prescribed disinfectants, 
such as carbolic soap or a solution of 20% weight/vol non-fat milk 
powder, 10% bleach, and 70% ethanol. It is advised that the bleach 
solution be changed every four hours, so make sure the solutions 
are fresh and change them frequently.

If you grow seedlings, make sure that greenhouses are located 
in a clean region and regulate the flow of people, plants, cars, and 
supplies into the greenhouse spaces.

Each greenhouse should be treated as an own entity, complete 
with bins, gloves, tools, and safety gear. Moving these things from 
one apartment to another is not advised.

With a viral diagnostic lab, the ARC’s Industrial Crops section 
(Rustenburg) offers diagnostic services to farmers and nurseries 
[5].

Conclusion

As a summary More than a century has been spent researching 
and documenting the tobacco mosaic virus. Research on it began 
because of its contagious pathogenicity in a number of plant 
species. TMV’s structure, which consists of a hollow rod of repeating 
protein subunits around a single RNA strand, enables scientists 
to use nature’s invention and apply it to many applications. The 
TMV’s hollow nanotube structure provides a space for therapeutic 
medications to be stored before being transported to the intended 
location, such as cancer cells and tumours. It is intriguing that this 
virus began its interaction with humans as a crop killer but is now 
employed for a wide range of purposes to address human issues 
[6].
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