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Introduction to virology
History of virology:-

1796:

Edward Jenner (1749-1823) used cowpox to vaccinate against smallpox.
In 1774, a farmer named Benjamin Jesty had vaccinated his wife and two
sons with cowpox taken from the udder of an infected cow and had written
about his experience. Jenner was the first person to deliberately vaccinate
against any infectious disease, i.e. to use a preparation containing an
antigenic molecule or mixture of such molecules designed to elicit an
immune response. Although Jenner is commonly given the credit for
vaccination, variolation, the practice of deliberately infecting people with
smallpox to protect them from the worst type of the disease, had been

practised in China at least two thousand years previously.
1885:

Louis Pasteur (1822-1895) experimented with rabies vaccination, using
the term "virus" (Latin, poison) to describe the agent. Although Pasteur
did not discriminate between viruses and other infectious agents, he
originated the terms "virus" and "vaccination" (in honour of Jenner) and
developed the scientific basis for Jenner's experimental approach to

vaccination.

1886:
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John Buist (a Scottish pathologist) stained lymph from skin lesions of a
smallpox patient and saw "elementary bodies" which he thought were the
spores of micrococci. These were, in fact, smallpox virus particles - just

large enough to see with the light microscope.
1892:

Dmiti Iwanowski (1864-1920) described the first "filterable" infectious
agent - tobacco mosaic virus (TMV) - smaller than any known bacteria.
Iwanowski was the first person to discriminate between viruses and other
infectious agents, although he was not fully aware of the significance of

this finding.
1898:

Martinus Beijerinick (1851-1931) extended Iwanowski's work with TMV

and

formed the first clear concept of the virus "contagium vivum fluidum" -
soluble living germ. Beijerinick confirmed and extended Iwanowski's
work and was the person who developed the concept of the virus as a

distinct entity.
1915:
Frederick Twort (1877-1950) discovered viruses infecting bacteria.

1917:
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Felix d'Herelle (1873-1949) independently discovered viruses of bacteria
and coins the term bacteriophage. The discovery of bacteriophages
provided an invaluable opportunity to study virus replication at a time
prior to the development of tissue culture when the only way to study

viruses was by infecting whole organisms.
1935:

Wendell Stanley (1887-1955) crystallized TMV and showed that it
remained infectious ( Nobel Prize, 1946). Stanley's work was the first step
towards describing the molecular structure of any virus and helped to

further 1lluminate the nature of viruses.
1938:

Max Theiler (1899-1972) developed a live attenuated vaccine against
yellow fever ( Nobel Prize, 1951). Theiler's vaccine was so safe and
effective that it is still in use today! This work saved millions of lives and

set the model for the production of many subsequent vaccines.

1940:

Helmuth Ruska (1908-1973) used an electron microscope to take the first
pictures of virus particles. Along with other physical studies of viruses,
direct visualization of virions was an important advance in understanding

virus structure.

1945:
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Salvador Luria (1912-1991) and Alfred Hershey (1908-1997)
demonstrated that bacteriophages mutate ( Nobel Prize, 1969). This work
proved that similar genetic mechanisms operate in viruses as in cellular
organisms and laid the basis for the understanding of antigenic variation
in viruses. During the last few decade much information have been
gathered on isolation and culture of viruses, replication processes,
preparation of maps, immunization processes, genetic engineering,

molecular biology, vaccine development, etc.

Whatis a virus?

Virus is a parasite in all types of organisms. They infect animals,
plants, bacteria, algae, insects, etc. So far the exact nature of viruses is
unclear whether they are living or non living organisms. If we look into
life, it 1s a complex set of processes taking place through the action of
proteins controlled by nucleic acid. The nucleic acid of the living
organism is functional in all time. Outside the living cell, viruses remain
inactive. Therefore, they cannot be said as living organism. In addition, if
we consider the diseases caused by them they act as pathogen against
bacteria, fungi, protozoa, etc. So from this angle viruses may be regarded
as exceptionally simple living organism or as exceptionally complex
aggregation or non- living chemicals, then how may viruses be defined.

Viruses (The word is from the Latin virus referring to poison and other
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noxious substances) are small, filterable and obligate intracellular parasite
requiring a living host for its multiplication; however both of these
properties are shared by certain small bacteria and rickettasias. Viruses

consist of two or three parts:

a) All viruses have genes made from either DNA or RNA, long molecules

that
carry genetic information.
b) All have a protein coat that protects these genes.

c) Some have an envelope of fat that surrounds them when they are

outside a cell.

Viruses have few or no enzymes of their own metabolism; they take over

the

metabolic machinery of the host cells.

Origins of viruses:

Viruses are found wherever there is life and have probably existed since
living

cells first evolved. The origin of viruses is unclear because they do not

form

fossils, so molecular techniques have been the most useful means of

investigating how they arose. These techniques rely on the availability of
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ancient viral DNA or RNA, but, unfortunately, most of the viruses that
have been preserved and stored in laboratories are less than 90 years old.

There are three main hypotheses that try to explain the origins of viruses:
1) Regressive hypothesis

Viruses may have once been small cells that parasitized larger cells. Over
time, genes not required by their parasitism were lost. The bacteria
rickettsia and chlamydia are living cells that, like viruses, can reproduce
only inside host cells. They lend support to this hypothesis, as their
dependence on parasitism is likely to have caused the loss of genes that
enabled them to survive outside a cell. This is also called the degeneracy

hypothesis.
2) Cellular origin hypothesis

Some viruses may have evolved from bits of DNA or RNA that "escaped"
from the genes of a larger organism. The escaped DNA could have come
from plasmids (pieces of naked DNA that can move between cells) or
transposons (molecules of DNA that replicate and move around to
different positions within the genes of the cell). Once called "jumping
genes", transposons are examples of mobile genetic elements and could
be the origin of some viruses. They were discovered in maize by Barbara

McClintock in 1950. This is sometimes called the vagrancy hypothesis.

3) Co-evolution hypothesis
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Viruses may have evolved from complex molecules of protein and nucleic
acid at the same time as cells first appeared on earth and would have been
dependent on cellular life for many millions of years. Viroids are
molecules of RNA that are not classified as viruses because they lack a
protein coat. However, they have characteristics that are common to
several viruses and are often called subviral agents. Viroids are important
pathogens of plants. They do not code for proteins but interact with the
host cell and use the host machinery for their replication. The hepatitis
delta virus of humans has an RNA genome similar to viroids but has
protein coat derived from hepatitis B virus and cannot produce one of its
own. It is therefore a defective virus and cannot replicate without the help
of hepatitis B virus. Similarly, the virophage 'sputnik' is dependent on
mimivirus, which infects the protozoan Acanthamoeba castellanii. These
viruses that are dependent on the presence of other virus species in the
host cell are called satellites and may represent evolutionary intermediates

of viroids and viruses.
Definitions:

Virology: the science that deals with the study of viruses as causative
agents of very important diseases that occurs in human, animals, plants

and other living organisms (insects, bacteria,...).

Viruses: They are the smallest and simplest form of life on earth, which

can replicate only in living susceptible cells. Viruses consist of :
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1.A nucleic acid genome either DNA or RNA.

2.A protein coat (capsid) that enclosed the genome.
3.In some cases a lipid membrane (envelope).
Virion: A complete infectious virus particle.
General characters of viruses:

1. Virus particles are very small in size; they are between 20-500 nm

(nanometer) in diameter. 1 nm = 1/1000 um, 1 pm=1/1000 mm.
2. Viruses are obligatory intra cellular microorganisms.

3. Multiply inside the cells by replicating their genomes which either
DNA or RNA, but not both.

4. The virus dose not contain any organelles (ribosomes, t RNA, metabolic
enzymes, etc), but they depend on infected cells to provide all their needed

organelles.
5. Virus does not affect with antibiotics.
6. Most viruses sensitive to interferon.

7. Viruses can not grow on artificial media, but only in living cells

(specific host, Lab. Animals, chicken embryonated eggs & tissue culture).

8. Some viruses cause latent infection.



Lecture 1 Virology 2025-2026
9. Viruses can not be seen by ordinary microscope, but only by Electron
microscope (EM).

Note Book;

According to size, viruses can classify beginning from the largest and
more complex microorganisms as following protozoa, yeast, bacteria,

mycoplasma, rickettsiae, chlamydia & virus.



Lecture 1 Virology 2025-2026
Sl g jul) ale gﬁ dania
QMJJ#‘ (‘k' GJU -
**1796**

dle (8 g amll (i ye i asedaill ) (g jan (g b (1823-1749) s 3 53 aadiud
JAL 50 aladiuly aalys din 5 ) madaly Jlass (el e g )l e a8 <1774
) 2 Taee ahilly o gy padd sl s OIS 4B a8 e S dilias 38 538 (e
et Caags Bauaiuaall iy jall e dadld sl e s e (s siag lae ) aladiul gl caxe e
Il laal) V) capadaill & Juadll Sale as) s o)) (e a2 Q) e daelie 4lail
Omall 8 L jlan a3 38 CilS e ) il gl (e agiland (5 aally e (Wl Glia) ) Cargs
.el-c @5‘ QJ\P Js

"o s " llaias Laadiie (@l ela aandai e )lai (1895-1822) sinls ol o8
O Ol sl O (e e I o ) Jalal) Cadl (pu Gy ARSI ()
Loy S5) Masnai" 5 g " allias S5 Al W) s AY) daall Jal sall g s 5 il
sl 8 o paill i il alall Y)Y 3k (L]

15 somll Clas (g sal dalas G (e Caalll faay (s8] Cuda) iy g () 52 18
o) s iy ha @81l & culS oda ST by jSaall § sl Ll aie ) MR ) L
sl seaall aladinl e )l (45 Lay s S -



Lecture 1 Virology 2025-2026

A )50 5 - "Rbaill " 30 dale 5l (1920-1864) (S sili) (5 firany Cluaa s
il gl G nar e Jsb (Sad gila) OIS A5 jaa LS (61 e ial (TMV) -
CLEESY 13 draa Y Wlai 18 jae oS0 Al 4l (e ae Sl e (s AN dandl Jal sl
#4898 **

7ol sl o sgiall Lusl s TMV ae (S siliy) Jae (1931-1851) iy yam (s i o 2
LSS (o5 il o seia shs Sud gilay) Jae @by jan ST "Jila oa (ST G g 58l J5Y)
LSl a1 il g 58l (1950-1877) o5 ey ya b ol

Kl Joee S5 LSl dalall Sl adll (1949-1873) dawy oeSild i)
s 5l ) S5 Al 5l ety 5085 Y A i g ySL CELEIST < b g b gy S ellaias
o Sl g yail) Al Hal 3ais o) Al gl CulS G AWl de) )y g ohal (e (Bl B b
ALlS s il dubal

#1935%%

5 ila) Gars inadl el 55 sl SE TMV el (1955-1887) (Aibis Jaiy 5 e
st Y Guall S il Caay sad Y1 5 shall Jlilis Jlel il (1946 «Jasi



Lecture 1 Virology 2025-2026

(1951 «Jasisila) sl tuall caal) i liaaad Ua AU (1972-1899) LG Sle sk
557 5oY) e Jandl 138 3631 1o gall it J) 50 Y 4l A jal Wied g Gl LG ~ 6l (S
e lalall (e el ZLEY 153 s

#1940

Gl el ea Jol BEWN G5 AN el (1973-1908) Sasy Cisalia axiial
5dlall 4yl S el gl (5 AY) Al 3udll ilad jall we s ) Ui (e g
9 8l Aaiy agd 8 Laga a5 il g yasll

519455

03 lald g 80 1 (1997-1908) (e 2 15 (1991-1912) sl salills ekl
o LS il gl 8 Qe dgaliia 48155 il o Jasdl 128 il (1969 «Josi 33l
a3 Apzalall ALTAN & gl JIA il g i) 3 saaioal) g sl agdl Guud 5 4y oAl s
dailyall slac) ,l Sl Gllee by yaill Aol s e Jsn Glaslaall o iSH pea

L e g elalalll y ohai s Ay adl b sl gl (A1) 1) Asaied) ¢ uanll Cllee

Comgndll oo Lo -
LSl cnill) 5 il goal) el L) Auad) liISH £ il aaan B sl 58 (g i)
ClS ¢ gus Aanzal g e il g pdll A58 Taglal) (V) in ) ol jdall g alladall
IR (e Caand Clileall (e 382e A sana g8 caloall I ULk 13 da je ol da S
& Vi o all S g5 gl pmaadl Ay sill (alead) Lg oSaw ) il gyl Jae
S Ll Jsll oSy Vel ddads ye <ol syl Jlas dad) 40a) & Hla i 5V aen



Lecture 1 Virology 2025-2026

A da pes Jal 528 Jand Ll a1 aal Y1 U ptied 1) celly ) ALyl da
A DS Slu gyl i) (S ¢ shaiall 138 e 1A &) cail adl g by sladll o L Sl
oyt Sy aSh dn e e A ge ol Batae Claeai€ ) Al QG e
Ll (oA s laall o salls and) ety Aaad) (e A AN by pll) G o -
oailiadll (pia IS Gla @l aay fla S Ua laniae callati 4l AN Jals cilliél
AN s e gl 0S8 Liniti€ 11 5 3 preal) LSl sy Wl Lege @i
:c-\)';i
(N (555 (manll o (555l (anal) (e de gian il o il g il maea (g 53 ()
A5l e slaall Jast ALy gha iy 3o A
bl o2 ceny A5 g ADE o s st leren (o
Al A a5 vie Lgy oy Ui WDLe @i il g pail) (ana (g
YY) e Jsiad Gus ¢ Al Llid Aalall Gl 1Y) e Jldll il gyl ellic
Jcancaddl LAY Ay

Gl gl Jual -
ad)l LAY | ohat dia 33 ga g i€ Ll Jaiaall (g 8lall a8 Laa Cila g pudll aa g3
& Ay ) byl culS GlAl ¢ sl (S8 Y Y pual s e Gl pll dual | S
s sl (el Hig e sl sy aaied Leilin A4S 8 iaill sails SY) Al o))
Llaall &5 Al il gyl abaee (8 (oD 085 caual) o s 58l a5l (55530 Laaal)
Jslad A ) Slaca 8 SO s Lale 90 L jae Jolaiy ¥ Gl juidall b e jad 5 Ll



Lecture 1 Virology 2025-2026

e STLIA 5 0a0 5 pmha LIS Galadl (3 il gyl (0S5 98 ; )laaiV) 4 8.1
LA LS5 LSy 5 L yoiSoll e Lgihala (Ji8 e 40 glhaall e bl <hasd ¢pa 3l
O s dpaill o3 ac i Chncaall LA Jads add IS ol g il Jie lgiSay dpa

Coni LA 7 A el (he LeiSa ) bl (a8 & e 38 cillglal) e Waalaie

.J\A;.'\‘}“ 473sz.1 LiA:\i 0l

55l (maall (e o) ad e ) gl 8 il gyl mmy (5685 38 (5 A Jua) Anm 53 2
Colell (555l el ()5S a8 ST S Ciliaa e ia (A ) (g5 5l Gaaall
S (WD G Jais o (S A golal) (g5l paeall (e adal) Cilae Bl (e ela a8
Sl JA Adlite anl e ) a5 S8 (g gl mand) il o) S s g
Liall jualiall o AEl il ga g i i g ¢ 88 Clina anly Wil (o jed clS (dalall
s Sl |yl Aad g 3 M) 8 LLEISH 5 g il amy Jal (5S35 28 5 Alavidl)

) Ay Ulaf o8 25 1950 ale

0 e B il S (a3 gyl (S5 8 )yl Bpam 3
Ge OS5 oY) e 3e JsY LA 4 < jeda (o3 gl i B (g 55l (maall s
e il S Ll g il G pad il (e GaeDhe Baad A 1Al slall e aaias G (Sl
ld ey g Ble ) LY il g i€ Caial Y A sl (g g5l aeal
1o gpall Ay ()50 ol =S o yel Lo Gl 5 il gy B0 ae AS Jilia Gailiad Ll
Apaal) LA aa Jeldsi o Sly culic ) bl o8 Y lLill dega () ol Cilinsa o
2V a5l (mendl (e o g aaal (5l By 2SI Ll (s g b | SN LgSYT aadiug



Lecture 1 Virology 2025-2026

U xSy Vg oo Sl el g b e Bl (s e Ad (815 ilag pall 4lia
o Sl gl oy b Baeline (5 S () (San Vg Gama Uy b il oI anaiy aal
L 58T LY mamy (5311 g alaana g b Sl iy "l gu (pa g b (e Jially
Capaall 413 6 5 jal A s b o) il 2 ga g o aiad il il g il o2 (o el | 3OS

Al g yaill g il gl (A y st Tl g Jiad 385 A liall HLadY) andy

aa dage Ul e danse Jal 28 il gyl 4o )3 ae dalay (21 alall sl g pdl) ale
(s (oSl piall) (s Al daa il 5 bl g il gall 5 il A s
WA Jd ki il iy il oY) e sbad) OISl sl jraal o scilag dl)
(o Sl gyl (0 5S5 ALl ALE doa

. RNA 5| DNA W) (s 553l (anall (e psian ]

(D) Swa elie N sy 83
JalS gira ug o A syl £ g )
ik Gl g yudll Aalal gaibadll **

1okl (& Sie gl 500-20 Ox g sl 5 taaad) (8 13a B e (u gl Sl ja -1

Aalle 1000/1 = e Sie 1 ¢ ia g8 1000/1 = e sl

Al 31 A s Spa b gyl -2
LaaSIS Ll (K15« RNA S DNA L) Letla s 1SS A (e BIAN Jals jilSss -3



Lecture 1 Virology 2025-2026

O Al Gl 3 RNA el g g (Dlanae gl e by il (g 5ia3 Y 4
A O Lgibuiae aren b il Aliaddl LAY e adiai J;
A saall Cilaloadly s Y Glag yall 25
(05 I Aslian Dl g il alars -6
Cana) L LB b ash (K15 dpelivn bilug o gali o) gl (S Y -7
(il del )y cuada rlas Gan o jiide Gl pa s
ALS (5500t Gl g il yary -8
(s ST el alasinly Jadd (S g (galadl jgaalls Sl il o5 (S ¥ -9
Faga Aliada
ol LS 1ad iy g Sl ST ST (e 120 <l g ) Caia (S cpaall e

003 05 L2 cLansis€y 51 el 350 sSaall ey 538 ¢ pladl) el )



