Draw a diagram of a virus and label the parts

SmartDraw is the easiest and most powerful way to create diagrams. It runs on any device with
an internet connection. Simply start with one of the many included diagram templates and
SmartDraw will walk you through the rest with intuitive tools, automation, and lots of included
symbols. SmartDraw's powerful automation aligns shapes and objects automatically to create a
presentation-quality diagram in minutes. Diagrams such as matrices, graphs, maps, and charts
help people visualize information. SmartDraw has templates for over 70 different types of
diagrams. Diagrams display data in a pictorial way, showing the relationship between
information blocks and data sets. For example, graph diagrams can show relationships between
categories using either overlapping sections or connecting lines. Share your diagram with your
team easily. Leave notes and add hyperlinks. Share online without worrying about device or
compatibility issues. Making presentations and reports enhanced with visuals and diagrams
has never been easier. SmartDraw makes working with other tools seamless. Easily create data
flow diagrams, network diagrams, org charts, and other diagrams Start Now. Easy
Diagramming. Create Diagrams of All Types. Top reasons SmartDraw is the best diagram
software:. Intelligent Formatting Click simple commands and SmartDraw builds your diagram
for you, automatically. Add or remove an element, and SmartDraw realigns and arranges
everything automatically for great results every time. Quick-Start Diagram Templates Hundreds
of professionally designed diagram templates and examples make you instantly productive.
Simply choose the template that is most similar to your project, and customize it to suit your
needs. Free Support Have a question? Call or email us. SmartDraw experts are standing by
ready to help, for free! Effortless Collaboration. Smart Integration. Start Now. By continuing to
use the website, you consent to the use of cookies. Read More. Follow Us. The plant viruses
range in size from 17nm to nm, while animal viruses range in size from nm. The shape of virions
greatly varies. For example, rod-shaped or filamentous TMV , brick-shaped e. Poxvirus , bulletshaped e. Viruses have three types of symmetry- helical, polyhedral cubical and binal
symmetry. The helical symmetry found in rod-shaped virions where the capsomeres protein
subunits arranged in a helical manner around a central axis, e. The polyhedral symmetry found
in roughly spherical isometric virions where the capsomeres are arranged in the form of an
icosahedron, a structure with 20 equilateral triangular facets or sides, 12 vertices or corners and
has 30 edges, e. The complex symmetry found in binal virions where head capsid is polyhedral
and connected to the helical tail, e. All virions are nucleocapsids. Each virion consists of a core
of nucleic acid viral chromosome or genome and a proteinous sheath called capsid. The viral
genome is the molecular blueprints for the building of intact virion. Animal viruses and
bacteriophages, on the other hand, generally possess DNA. Only very rarely animal virus
possesses RNA. On the basis of number of strand in the genome nucleic acid , viruses may be
four types:. Viruses with ss DNA as genome is rare, e. In some cases virions possess a
segmented genome, e. The protective proteinous sheath that surrounds the viral genome is
called a capsid. The capsid consists of identical repeating subunits called capsomeres. Each
capsomere consists of one or more polypeptide chain called protomere. The number of
capsomeres is characteristics for a particular type of viruses. For example, the capsid of Herpes
simplex has capsomeres, the adenoviruses have capsomeres. Near the meeting point of
capsomeres clefts or canyons present that may accommodate receptors when virus attach to a
host cell. The viral capsid gives shape to the virion. It maybe helical, isometric nearly spherical ,
cubical icosahedron or binal tadpole-shaped. Virus particles maybe enveloped or
non-enveloped naked. In enveloped viruses e. The lipid part is derived from host cell while the
protein part is coded by viral genes. The viral envelope may contain glycoprotein as surface
projections which are called as spikes or peplomers. A virion may have more than one type of
spike. For example, the influenza virus carries triangular spike hem-agglutinin and the
mushroom shaped spike neuraminidase. The viruses that lack envelops are called naked
viruses, e. Earlier, it was believed that viruses lack enzymes. But now, many viruses are known
to contain enzymes. The spikes of enveloped viruses like influenza, measles and mumps
contain the enzyme neuraminidase which helps in penetrating the host cell. In some cases the
spikes also contain haemoglutinin that allow clumping of RBCs and help in adsorption to
specific host cell, e. The tips of bacteriophage tails contain enzyme lysozyme which facilitates
the penetration into host cell. The group of suitable cell types that a specific virus can infect
collectively called as its host range. In most viruses host ranges are narrow. For example
coliphages can infect only E. A few viruses can infect both insects and plants, e. But some
other viruses have wide host ranges, e. The transmission of viruses from diseased to healthy
host occurs through various agencies or vectors. Plant viruses are Known to be transmitted
through soil e. Potato, oat and wheat mosaic viruses are usually transmitted by hands, tools
and other agricultural implements. Smallpox spreads through close contact, sputum, vomits,
scales, and, as reported by Biswas and Biswas , sometimes through the placenta of the mother

also. Foot and mouth disease is mostly transmitted through the milk of infected cattle. Birds
may also act its vector. Viruses neither reproduce by themselves nor undergo division. Rather,
they reproduce by replication only within host cells. In viral replication all viral components
synthesize separately and assembled into progeny viruses. In all viruses, the replication cycles
involve the entry of a virus into a susceptible host cell, intracellular reproduction to produce
daughter or progeny virions and escape of these into the environment for a fresh infection. The
time interval between viral infection i. The time taken between viral infection and the first
release of progeny viruses is called latent period. For bacteriophages, it is minutes and for
animal viruses it is hours. The host cells are called permissive when they allow replication cycle
to produce virions. In some cells, called non-permissive cells, the viral infection does not
produce any progeny virions or if produced are not infectious. This is called abortive infection.
Some viruses are genetically defective and, therefore, incapable of producing infectious
daughter virions without the assistance of helper virus. These are called defective, incomplete
or satellite viruses. Cryptogram is a code adopted for describing a virus consisting four pairs of
symbols. It was proposed by Gibbs and Harrison S â€” represent spherical, E â€” Elongated
with parallel sides, ends not rounded; U â€” for elongated with parallel sides, end rounded and
X- for complex or none of the above. TMV causes mosaic disease of tobacco. It can also infect
the plants of family-Solanaceae. TMV is hollow, rod-shaped virus with helical symmetry. It is
about nm A long and I8nm A is diameter Fig. The capsid consists of capsomeres arranged
helically around a central hollow core of 4nm 40 A in diameter. A complete virion contains about
turns. Each capsomere consists of one polypeptide chain with amino acids. A furrow present on
the inner side of each capsomere. Top Menu BiologyDiscussion. Viruses: History and Features
of Viruses. Bacteriophages: Structure and Reproduction Replication Cycle. This is a question
and answer forum for students, teachers and general visitors for exchanging articles, answers
and notes. Answer Now and help others. Answer Now. Here's how it works: Anybody can ask a
question Anybody can answer The best answers are voted up and rise to the top. Explain with
suitable example. Bacteriophages are composed of proteins that encapsulate a DNA or RNA
genome , and may have structures that are either simple or elaborate. Their genomes may
encode as few as four genes e. MS2 and as many as hundreds of genes. Phages replicate within
the bacterium following the injection of their genome into its cytoplasm. Bacteriophages are
among the most common and diverse entities in the biosphere. It is estimated there are more
than 10 31 bacteriophages on the planet, more than every other organism on Earth, including
bacteria, combined. Phages have been used since the late 20th century as an alternative to
antibiotics in the former Soviet Union and Central Europe, as well as in France. Bacteriophages
occur abundantly in the biosphere, with different genomes, and lifestyles. It has been suggested
that members of Picobirnaviridae infect bacteria, but not mammals. Another proposed family is
" Autolykiviridae " dsDNA. In , Ernest Hanbury Hankin reported that something in the waters of
the Ganges and Yamuna rivers in India had a marked antibacterial action against cholera and it
could pass through a very fine porcelain filter. He believed the agent must be one of the
following:. Twort's research was interrupted by the onset of World War I , as well as a shortage
of funding and the discoveries of antibiotics. He also recorded a dramatic account of a man
suffering from dysentery who was restored to good health by the bacteriophages. They had
widespread use, including treatment of soldiers in the Red Army. However, they were
abandoned for general use in the West for several reasons:. The first regulated, randomized,
double-blind clinical trial was reported in the Journal of Wound Care in June , which evaluated
the safety and efficacy of a bacteriophage cocktail to treat infected venous ulcers of the leg in
human patients. The study's results demonstrated the safety of therapeutic application of
bacteriophages, but did not show efficacy. The authors explained that the use of certain
chemicals that are part of standard wound care e. Additionally, there have been numerous
animal and other experimental clinical trials evaluating the efficacy of bacteriophages for
various diseases, such as infected burns and wounds, and cystic fibrosis associated lung
infections, among others. Meanwhile, bacteriophage researchers have been developing
engineered viruses to overcome antibiotic resistance , and engineering the phage genes
responsible for coding enzymes that degrade the biofilm matrix, phage structural proteins, and
the enzymes responsible for lysis of the bacterial cell wall. Therapeutic efficacy of a phage
cocktail was evaluated in a mice model with nasal infection of multidrug-resistant MDR A. Mice
treated with the phage cocktail showed a 2. Without effective antibiotics the patient was
subjected to phage therapy using a phage cocktail containing nine different phages that had
been demonstrated to be effective against MDR A. Once on this therapy the patient's downward
clinical trajectory reversed, and returned to health. D'Herelle "quickly learned that
bacteriophages are found wherever bacteria thrive: in sewers, in rivers that catch waste runoff
from pipes, and in the stools of convalescent patients. Dairy industry â€” Bacteriophages

present in the environment can cause fermentation failures of cheese starter cultures. In order
to avoid this, mixed-strain starter cultures and culture rotation regimes can be used.
Diagnostics â€” In , the FDA cleared the first bacteriophage-based product for in vitro
diagnostic use. The test returns results in about five hours, compared to two to three days for
standard microbial identification and susceptibility test methods. It was the first accelerated
antibiotic-susceptibility test approved by the FDA. Counteracting bioweapons and toxins â€”
Government agencies in the West have for several years been looking to Georgia and the
former Soviet Union for help with exploiting phages for counteracting bioweapons and toxins,
such as anthrax and botulism. Other uses include spray application in horticulture for
protecting plants and vegetable produce from decay and the spread of bacterial disease. Other
applications for bacteriophages are as biocides for environmental surfaces, e. The technology
for phages to be applied to dry surfaces, e. Clinical trials reported in Clinical Otolaryngology
[22] show success in veterinary treatment of pet dogs with otitis. The SEPTIC bacterium
sensing and identification method uses the ion emission and its dynamics during phage
infection and offers high specificity and speed for detection. Phage display is a different use of
phages involving a library of phages with a variable peptide linked to a surface protein. Each
phage genome encodes the variant of the protein displayed on its surface hence the name ,
providing a link between the peptide variant and its encoding gene. Variant phages from the
library may be selected through their binding affinity to an immobilized molecule e. The bound,
selected phages can be multiplied by reinfecting a susceptible bacterial strain, thus allowing
them to retrieve the peptides encoded in them for further study. Antimicrobial drug discovery
â€” Phage proteins often have antimicrobial activity and may serve as leads for
peptidomimetics , i. Basic research â€” Bacteriophages are important model organisms for
studying principles of evolution and ecology. Bacteriophages may have a lytic cycle or a
lysogenic cycle. With lytic phages such as the T4 phage , bacterial cells are broken open lysed
and destroyed after immediate replication of the virion. As soon as the cell is destroyed, the
phage progeny can find new hosts to infect. Lytic phages are more suitable for phage therapy.
Some lytic phages undergo a phenomenon known as lysis inhibition, where completed phage
progeny will not immediately lyse out of the cell if extracellular phage concentrations are high.
This mechanism is not identical to that of temperate phage going dormant and usually, is
temporary. In contrast, the lysogenic cycle does not result in immediate lysing of the host cell.
Those phages able to undergo lysogeny are known as temperate phages. Their viral genome
will integrate with host DNA and replicate along with it, relatively harmlessly, or may even
become established as a plasmid. The virus remains dormant until host conditions deteriorate,
perhaps due to depletion of nutrients, then, the endogenous phages known as prophages
become active. At this point they initiate the reproductive cycle, resulting in lysis of the host
cell. As the lysogenic cycle allows the host cell to continue to survive and reproduce, the virus
is replicated in all offspring of the cell. An example of a bacteriophage known to follow the
lysogenic cycle and the lytic cycle is the phage lambda of E. Sometimes prophages may provide
benefits to the host bacterium while they are dormant by adding new functions to the bacterial
genome , in a phenomenon called lysogenic conversion. Examples are the conversion of
harmless strains of Corynebacterium diphtheriae or Vibrio cholerae by bacteriophages, to
highly virulent ones that cause diphtheria or cholera , respectively. Bacterial cells are protected
by a cell wall of polysaccharides , which are important virulence factors protecting bacterial
cells against both immune host defenses and antibiotics. This specificity means a
bacteriophage can infect only certain bacteria bearing receptors to which they can bind, which
in turn, determines the phage's host range. Polysaccharide-degrading enzymes, like endolysins
are virion-associated proteins to enzymatically degrade the capsular outer layer of their hosts,
at the initial step of a tightly programmed phage infection process. Host growth conditions also
influence the ability of the phage to attach and invade them. Myovirus bacteriophages use a
hypodermic syringe -like motion to inject their genetic material into the cell. After contacting the
appropriate receptor, the tail fibers flex to bring the base plate closer to the surface of the cell.
This is known as reversible binding. Once attached completely, irreversible binding is initiated
and the tail contracts, possibly with the help of ATP , present in the tail, [5] injecting genetic
material through the bacterial membrane. Podoviruses lack an elongated tail sheath like that of
a myovirus, so instead, they use their small, tooth-like tail fibers enzymatically to degrade a
portion of the cell membrane before inserting their genetic material. Within minutes, bacterial
ribosomes start translating viral mRNA into protein. The host's normal synthesis of proteins
and nucleic acids is disrupted, and it is forced to manufacture viral products instead. These
products go on to become part of new virions within the cell, helper proteins that contribute to
the assemblage of new virions, or proteins involved in cell lysis. In , Walter Fiers University of
Ghent , Belgium was the first to establish the complete nucleotide sequence of a gene and in ,

of the viral genome of bacteriophage MS2. In the case of the T4 phage , the construction of new
virus particles involves the assistance of helper proteins that act catalytically during phage
morphogenesis. The head capsids, constructed separately, will spontaneously assemble with
the tails. During assembly of the phage T4 virion , the morphogenetic proteins encoded by the
phage genes interact with each other in a characteristic sequence. Maintaining an appropriate
balance in the amounts of each of these proteins produced during viral infection appears to be
critical for normal phage T4 morphogenesis. The whole process takes about 15 minutes.
Phages may be released via cell lysis, by extrusion, or, in a few cases, by budding. Lysis, by
tailed phages, is achieved by an enzyme called endolysin , which attacks and breaks down the
cell wall peptidoglycan. An altogether different phage type, the filamentous phage , make the
host cell continually secrete new virus particles. Released virions are described as free, and,
unless defective, are capable of infecting a new bacterium. Budding is associated with certain
Mycoplasma phages. In contrast to virion release, phages displaying a lysogenic cycle do not
kill the host but, rather, become long-term residents as prophage. Arbitrium is the name given
to this protein by the researchers who discovered it. Given the millions of different phages in
the environment, phage genomes come in a variety of forms and sizes. RNA phage such as MS2
have the smallest genomes, of only a few kilobases. However, some DNA phage such as T4 may
have large genomes with hundreds of genes; the size and shape of the capsid varies along with
the size of the genome. Bacteriophage genomes can be highly mosaic , i. These modules may
be found in other phage species in different arrangements. Mycobacteriophages ,
bacteriophages with mycobacterial hosts, have provided excellent examples of this mosaicism.
In these mycobacteriophages, genetic assortment may be the result of repeated instances of
site-specific recombination and illegitimate recombination the result of phage genome
acquisition of bacterial host genetic sequences. Phages often have dramatic effects on their
hosts. As a consequence, the transcription pattern of the infected bacterium may change
considerably. Many of these effects are probably indirect, hence the challenge becomes to
identify the direct interactions among bacteria and phage. Several attempts have been made to
map proteinâ€”protein interactions among phage and their host. For instance, bacteriophage
lambda was found to interact with its host, E. However, a large-scale study revealed 62
interactions, most of which were new. Again, the significance of many of these interactions
remains unclear, but these studies suggest that there most likely are several key interactions
and many indirect interactions whose role remains uncharacterized. Metagenomics has allowed
the in-water detection of bacteriophages that was not possible previously. Also, bacteriophages
have been used in hydrological tracing and modelling in river systems, especially where surface
water and groundwater interactions occur. The use of phages is preferred to the more
conventional dye marker because they are significantly less absorbed when passing through
ground waters and they are readily detected at very low concentrations. Bacteriophages are
thought to contribute extensively to horizontal gene transfer in natural environments,
principally via transduction , but also via transformation. From Wikipedia, the free encyclopedia.
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Wikimedia Commons. Acidianus filamentous virus 1. Sulfolobus islandicus rod-shaped virus 1.
FLiP [10]. Wikimedia Commons has media related to Bacteriophages. Wikiquote has quotations
related to: Bacteriophage. Have you ever had the flu? A cold? Chicken pox? If so, you have had
a virus. A virus is a nonliving particle made of proteins, nucleic acids, and sometimes lipids.
Viruses are considered to be nonliving because they do not have the ability to reproduce on
their own. They must be inside a host cell in order to reproduce. Viruses differ widely in terms
of size and structure, as you can see in the following diagram. However, all viruses are much
smaller than the cells they infect. Most viruses are so small they can be seen only with the aid
of a powerful electron microscope. As you look from virus to virus, note which structural
components all the viruses have in common. C lick on "Check" to see if your response is
correct. As you can see, all the viruses shown some type of genetic material, either DNA or
RNA, and a capsid , or protein coat, surrounding the virus. The capsid has three functions:.
Directions: Below is a picture of a virus. Label the virus by dragging the labels to the
appropriate structure. Click on "Check" to see if you labeled the diagram correctly. Viruses are
different from living cells. Two eukaryotic cellsâ€”one a plant cell and the other an animal
cellâ€”are shown below. Remember that eukaryotic cells contain membrane-bound organelles,
such as a nucleus. Study the plant a
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nd animal cells shown. Are there any structures that these eukaryotic cells have in common

with viruses? Directions: Drag and Drop the structures into the correct position in the chart
below. Directions : Watch the Kid2Kid: Comparing Cells to Viruses video to learn more about
similarities and differences between cells and viruses. What is a Virus? The capsid has three
functions: It protects the virus. It contains special sites on its surface that allow the virus to
attach to a host cell. It provides proteins that enable the virus to penetrate the host cell
membrane. Viruses Compared to Eukaryotic Cells Viruses are different from living cells. Cite
Source. Viruses vs. Cell Sort Activity Directions: Drag and Drop the structures into the correct
position in the chart below. Journal Activity. Print Share. Virus: Structure Copy and paste the
link code above. Related Items Resources No Resources. Videos No videos. Documents BM1L
Links Virus Animation. Virus Particles: Structure and Function.

