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Etiological agent

Influenza viruses are RNA viruses in the
family Orthomyxoviridae. The genome of
influenza A contains 8 single stranded,
negative strand segments of RNA. Only
type A Influenza viruses are known to infect
birds naturally. Viruses of 16 HA and 9 NA
influenza A subtypes have been isolated

| from avian species . Influenza A viruses
| a5 having infected poultry are divided into two

s
RS

' viruse(HPAIV) and low pathogenic avian
influenza viruse(LPAIV), according to the
pathogencity to chicken.
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Diagnosis method of HPAI

® Epidemiologic characteristics
® Clinical signals
® Pathologic anatomy

® Histology changes

® Etiological diagnosis

® Serological tests

—— . . g 2
L__IL_.. .lh__-l__l ._.v_-Ii.._.-..._.t[.‘-v..;.' —— DA | ,,a_“... Ve TIFAN A I.._,._.._..l- .....,._¢
)OS C 1E( NIAue iy [ \ (- \ULONg. . Py

A L e Iu e w L.—-.—-.-----. e .---FL.- mrama e v b e e o B e o L—---.-..-H- --..---L.-u.-.-lL



T e . - S TN . S L -
— - S e L &

L_.-_,L._.:L___JE__-.,... - e " | '. _.;L ..JE_'
== T = i ——y ! H-'f

Epidemiologic characteristics

Highly pathogenic avian influenza is a fulminating, contagious and fatal disease
in domestic poultry that is of international significance. The disease is most severe
in winter and spring although it can occur the whole year. It can infect a wide range
of host, including chicken, turkey, duck, goose, quail, pheasant and dove. The
morbidity and mortality of chicken and turkey is higher than that of aquatic poultry.
The mortality in aquatic poultry ranged from 0-80%.

‘The distribution of avian influenza is influenced by many factors, including feeding,
c,dls;{;bntion of wild birds, the place of origin of poultry production, migration route
. and season. The infected aquatic birds can contaminated water, which place
1mpm_;_'fgmt role in the epidemiology of avian influenza.
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& Dead abruptly, severe
depression, yellow and
green excreta, sharp
drop in egg production
and consumption of
feed and water
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HPAI Clinical s tom
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HPAI Chmcal mp om

Hemorrhage on comb and
caruncle many spot
& necrosm and block necrosm -
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!1..--- Hemorrhage on
foot squama
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Oplsthotonus in ducks and geese, swell on head, tear and diarrhea
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® HPAI Clinical symptom
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neurosis symptom of Barheaded goose and pigeon
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.- HPAI Clinical symptom

e

1

neurosis symptom of wild bird
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Pathoanatomical changes
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Anatomy: Extensive hemorrhage in organs
and mucous membrane




HPAI pathologic chan es of the dissection
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Hemorrhage and canker on
proventriculus papillae, hemorrhage
on muscular ventriculus,
suppurative secretion on mucous
membrane

e e "‘F""

—_—- Ii-Lﬂ_-.-I-n.l-iL- s LR TRPEEEERE -IL--.-.----...--..J- -

da 1;|_-.u ]
cnae il Ir-_.--u-r--—-

g a_-.q.

B |

P Ln-.l.ld 1-.'-—



' E:-_-'_"E-_—'-:—_-_'-* .':__.:_._I:_;'__'_':;':I.L.-_;_'..;_.E_ § HPAI pathologic changes of the dlssectlon

L

~ Extensive hemorrhage on
mucous membrane of Severe hemorrhage on duodenum
digestive tract
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HPAI pathologic changes of the dissection

HO7 eS| a0 Eod, S
e ras gy o]




Severe hemorrhage on
| caecum tonsil

B N Swell on kidney, deposit
of urates
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HPAI pathologlc changes of the dissection
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«-.: Hyperemia, hemorrhage
\_ and mucoid on larynx and
trachea
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:!.': HPAI pathologic changes of the dissection

‘Hyperemia, hemorrhage
- and atrophy of follicle,
" yolk sac peritonitis
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Hyperemia on
ovary and oviduct,

| ivory secretion in
oviduct
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e e & ;‘ _,I‘: HPALI pathologic changes of the dissection
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'Hemorrhage on cordis
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fat, 1vory strip
necrosis on cardiac

muscle
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. B 1P AT pathologic changes of the dissection
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Pathoanatomical changes

Histology: Hemorrhage, hyperemia and necrosis
in skin and internal organs ( liver, spleen,
pancreas, lung and kidney)
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'fL»H)L D4R BEUHR, rORMIL. MiEFE M

“ a;,dmc muscle Necrosis of muscle fibers. obliteration of rhabdium, focal
 hemorrhage and smaller vena filled with blood. HE40X3.3
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JULJZ ML S I
The muscle layer blood vessel bleeds. HE 20X3.3
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MU, Leukomonocyte necrosis , catholicity intravascular coagulation
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I MR HKM . SRFEESHEAR, NMILE TR
E20X3.3
1 Neurocyte edema. necrosis to submit vacuolus, smaller

1
sculai gorgement.
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JREH IR FE, SRR/ L, Ik EEAE 4 R v
Hepatocyte necrosis, sinusoids of hepatic lobule
are filled with blood, lymphoid cell infiltration. HE
20X3.3
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V| Hepatocyte necrosis, sinusoids of
hepatic lobule are filled with blood,
lymphoid cell infiltration. HE 20X3.3

JH 40 B 2 AARIRFE, B/ Py A vk B2 R 4
Focal necrosis of hepatocyte , HE 40X3.3

lymphoid cell infiltrate within hepatic
lobules.
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JERRANRUIAZE. 2R, BRSRM, MUERL

N ~Acinar cell submit focal necrosis, Acinar cell necrosis to submit vacuolus,

CUlar enDrgement HE 10X3.3 glomeruli pancreatici congestion,smaller
vascular engorgement HE 10X3.3
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‘xlmﬁﬁﬂ’ltﬂmkﬁ I LA A R Rena Glomerulus appear edema, renal
x"_ 4fl:i--:ii%:;._.fG_lpmerulus appear hemorrhage. edema, renal tubules cells necrosis, small vessels

tubules ells necrosis, small vessels congestion with congestion HE 20X3.3
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h oid cell infiltration
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E%Sga}a;bngm_ BRI, TR, AR E R IR ORI R RIRAE. M, ANMETRL, H ORI
ko . . &
Glandularfléf%hicih-_. epithelium mucosae necrosis and Glandular stomach epithelium mucosae

focal hemorrh: 9\1'( mall vessels congestion and necrosis and focal hemorrhage. Small
lymphoid cell infL ratio. £40<3.3

vessels congestion and lymphoid cell
infiltratio. HE 10X3.3
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A5 BRI, BifE. HR HE20X3.3

Do e tinal villus necrosis to fall off, intestinal . . . .
b hctros phoid cells infiltrated. lamina uc mtes_tlnal villus necrosis to fall off,
' o disintegrate and disappear.
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Bursa of Fabricius folliculus lymphaticus necrosis
and disaggregation , quantity of leukomonocyte

X Bilrs'a ot folliculus lymphaticus necrosis to submit
vacuolus, leukomonocyte submit to escape.

N,
decrease, small vessels congestion within
e interstitium.HE 20X3.3S
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Pathologlcal changes of duck

The duck of impatient death, which whole blood vessels were congestion and
hemorrhage. Beak and head were filled with bleed. Web was filled with bleed,
subcutaneous tissue, especially subcutaneous tissue of abdomen were
congestion and fat tissue were with small bleeding point.

The liver was swollen with focal hemorrhage, which texture was crisp with soil
yellow color.

The spleen was swollen to bleed greatly, the surface contain grey color necrosis
point. Bursa of Fabricius was bleeding.

The most thymus gland were atrophies and bleeding.

The coronal fat were blooding, the myocardium has grey color necrosis points.
The pancreas has bleed points.

Parts of cases within gland stomach and muscle stomach has bleeding.
Duodenum filled with blood and hemorrhage.

Mucous membrane with interrupted 2~5 cm or so within jejunum and ileum were

fffhemorrhage Pleura filled with blood severity and adhere to thin yellow cellulose.

The gall bladder is greatly swollen, being filled with gall. Gallbladder enlarged and

! "'| filled with bile.

— s —ap-

Annujus tracheae were hemorrhage.

Fall ill of egged duck were main pathological changes in the ovary, bigger ovarian
follicle filled with blood and congestion. Some ovarian follicle atrophy and present
purplg grape Kir d
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Pathological changes of goose

The most sick goose filled with blood and hemorrhage, Subcutaneous tissue
were hemorrhage. Myocardials of most case contain grey color necrosis spot.
Endocardium has hemorrhage spot. In most case lung were congestion and
hemorrhage. The pancreas has focal hemorrhage . necrosis spot and
liguefaction spot. Glandular stomach secretion increased. Parts of case
mucosas were bleed. The juncture of glandular stomach muscular stomach
were bleed. Egg bubble of egg laying female goose breaks in belly cavity

and the egg bubble film were bleed and transform and sometimes the bleed
spot were seen. Serous membrane of Ovary were hemorrhage and filled with
blood and coagulated protein. With long course of disease goose ovarian

~_follicle to dry up and shrink, egg bubble film were bleed . hemorrhage and

transform. Bursa of Fabricius in the sick poult goose were hemorrhage. The
'Spl‘een, liver is greatly swollen to hemorrhage and hyperemia. The bowel
we'ré"hémorrhage or hemorrhagic ulcer. Eye Conjunctival hemorrhage and
nlctltatmg mem{brane hyperemia and were bleeding which was so called for
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Isolation and identification of Viruses
RT-PCR

Real time RT- PCR

ELISA

IFA

Microarray

AGID
HI

ELISA

Neutralization Assay

Neutralization Assay
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|Isolation of influenza Viruses

Virus isolation 1s a highly sensitive and very useful technique for the
diagnosis of viral infection when used with clinical specimens of good
quality. In fact, 1solation of a virus in eggs or cell culture along with
subsequent identification by immunologic or genetic techniques (or by
electron microscopy) are standard methods for virus diagnosis. One

important advantage of virus isolation is that the virus is available for

| '_'l_further antigenic and genetic characterization, and also for vaccine

- ~preparation or drug-susceptibility testing if required.
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Agar Gel Immunodiffusion Test (AGID)

Principle

The AGID test is based on the principle of concurrent migration of
antigen and antibody toward each other through an agar medium.
The medium contains a high salt concentration, which enhances
the formation of the antigen-antibody immune complex precipitate.
& As all influenza A viruses have antigenically similar nucleocapsid
~ and antigenically similar matrix antigens, AGID tests are used to
fﬂi detect antibodies to these antigens. Concentrated virus
\ ‘n RS preparatlons containing either or both type antigens are used in
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Agar Gel ImmunodiffusionTest (AGID)

Advantage:
Easy method and convenient manipulation

Applied to detection of antigen or antibody of all type A
influenza viruses

Disadvantage:

L

i

Low sensibility compared with HI test.

k :n .i')"_‘i:*cticable to detection of Al antibody of aquatic poultry
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The AGID schematic dlagram of AIV“‘n
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/ antl gen

Positive control

Negative control
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Hemagglutination and Hemagglutination Inhibition Test

Principle:

The hemagglutinin (HA) protein agglutinates erythrocytes; hence, the
derivation of its name. The traditional method for identifying influenza field
isolates takes advantage of this property. Specific attachment of antibody to
the antigenic sites on the HA molecule interferes with the binding between the

‘ . v1ral HA and receptors on the erythrocytes This effect inhibits
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Hemagglutination and Hemagglutination Inhibition Test

Advantage:
The HAI assay is widely used in WHO global influenza surveillance.
Practicable to identification of all influenza virus isolates

Practicable to detection of serum antibodies of infected or immunized poultry

. - Disadvantage:

-,_-t.]_)isadvantages of the HAI test include the need to remove nonspecific inhibitors
| = whlch' naturally occur in sera, to standardize antigen each time a test is performed,
'tﬁeed for specialized expertise in reading the results of the test.
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euraminidase Inhibition Assay

A

Principle

NA 1s the enzyme that cleaves terminal sialic acid residues from cell surface receptors
of the influenza virus. This activity enables release of virions from infected cells and
removes sialic acid from newly synthesized HA and NA molecules. The first step in the
procedure is to estimate the amount of NA activity in your influenza virus sample. In

this assay the viral neuraminidase acts on the substrate and releases salic acid. Arsenite

__reagent is added to stop enzyme activity. The amount of sialic acid liberated is
| '&étgrmined chemically with the thiobarbituric acid that produces a pink color in

d‘ion to free sialic acid. The amount of color is measured in a spectrophotometer at
ength 549nm.
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Principle

The next step in the procedure is to standardize the reference antisera to each of the nine
NA subtypes. This serum can be prepared in animals to the i1solated NA when it is
monospecific for that NA. If monospecific sera i1s not available then antiserum to the
whole virus 1s used. The third step in the procedure is the identification of the NA
subtype of an unknown influenza virus usingthe specific standardized antisera. In the
. }ﬁNAI test the antibodies in the serum discriminate between the different NA subtypes

';;,;mh1b1t the action of the viral enzyme on the fetuin substrate and therefore no pink
Ny = .(;oldr is developed in the test.
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The results of Neuraminidase Inhibition Assay

N1 N2 N2 N3 N4 NS N6 N7 N8 N9
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The Intravenous Pathogenicity Test (IVPI) for Influenza Viruses

As the terms highly pathogenic avian influenza (HPAI) and ‘fowl
plague’ refer to infection with virulent strains of influenza A virus, it is
necessary to assess the virulence of an isolate for domestic poultry.
Whereas all virulent strains isolated to date have been either of the
HS5 or H7 subtype, most H5 or H7 isolates have been of low
__virulence. Itis very important to assess whether the virulent
i f:'st'rains isolated is highly pathogenic virulent strains or not.
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Method of the IVPI test

The IVPI test is carried out as follows:

1.Working in a High Security Laboratory, harvest infective allantoic fluid from
Specific Pathogen Free (SPF) eggs previously inoculated with virus. The
hemagglutinating titre must be >1/16 (>24 or >log2 4 when expressed as
the reciprocal).

2.Dilute the harvested material 1:10 in sterile isotonic saline. (Antibiotics must
& not be used so as to avoid the i/v inoculation of birds with relatively hlgh
-— _concentrations of antibiotics.) Any suspicion of bacterial contamination in
n f”{/ allantoic fluid is checked by bacterial culture on nutrient agar plates prior

“'*» H_to.IVPI test.
\ h N

AILthe following in-vivo procedures should ideally be done in a category 3
\%’securlty animal facility.
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3. Inoculate 0.1ml of the diluted/undiluted virus intravenously into each of 10 six-week-
old chickens. These birds should be hatched from eggs obtained from an SPF flock.
Inoculate two chicks with 0.1ml of the diluent to act as controls.

4.Examine the birds for clinical signs at intervals of 24 hours over a ten day period.

5.At each observation, each bird is scored 0 if normal, 1 if sick, 2 if severely sick, 3 if
dead. (The judgement of sick and severely sick birds is a subjective clinical assessment.
Normally, ‘sick’ birds would show one of the following signs and ‘severely sick’ more
than one of the following signs: respiratory involvement, depression, diarrhoea, cyanosis
of the exposed skin or wattles, oedema of the face and/or head, nervous signs. Dead
individuals must be scored as 3 at each of the remaining daily observations after death).

¥
6. The intravenous pathogenicity index (IVPI) is the mean score per observation over the
:f'l,g,da'y period. An index of 3.00 means that all birds died within 24 hours, an index of
~ 0.00 means that no bird showed any clinical sign during the 10-day observatlon period.
@alq;ﬂ_gtt_e the pathogenicity index as shown in the example below: ( The numbers
recorded are the numbers of birds showing clinical signs on the specified day.)
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Clinical signs. (D1 |[D2 |[D3 |D4 |D5 (D6 (D7 |[D8 | D9 | D10 | Total | Score
Normal 10 |10 (O 0 0 0 0 0 0 0 20X0 | =0
Sick 0 0 3 0 0 0 0 0 0 0 3X1 |=3
Paralysed 0 4 0 0 0 0 0 10X2 | =20
Dead 0 3 10 |10 (10 (10 |10 67X3 | =201
Total | =224

< 18 calculated as the mean score per bird per observation. In
;o thlS would be: 224/100=2.24

|
AV AW ) (5 X1 s 'hld—_h"

= e e il B e hiy e o By

the ao e e

: . e
_J Y r 8571 H

— 37 - —
..-_-Ii-.._.»...._.l._.-u.u.;.' BV aYe - )'N
S - & e AUr1I0S IC LECHNIQUES Ol C1EAL W \ L ALULON G

"Y'/ L—I—I L—ld—J L I—l.‘

=t
—_— Irn.-.-n..—i-L -—--.-..rl-..-"- ---—”--- .—----u.--..ii-n-—.-u—-—{h B -l-ln-u.- e d-'- -..----_--—IL-- W | W— ------...-H-.-.---l-l.. ----lL--.-....-H-.- dran..d[a-



The OIE criteria for classifying an avian influenza virus as highly
pathogenic :

1.Any influenza virus that is lethal for six ,seven or eight of eight 4-8-week-
old susceptible chickens within 10 days following intravenous inoculation
with 0.2 ml of a 1/10 dilution of a bacteria-free,infective allantoic fluid.

2.The following additional test is reqired if the 1solate kills from one to five
chickens but is not of the H5 or H7 subtype: growth of the virus in cell
culture with cytopathic effect or plaque formation in the absence of

. ~ trypsin.If no growth is observed,the isolate is not considered to be a HPAI

ﬁ;solate.

| : fr%fibfor all H5 and H7 viruses of low pathogenicity and for other influenza
\‘\ h@mif growth is obsgrved in .cell culure without try.ps.in ,the amino acid
N ﬁ@p_ce of the connecting peptide of the haemagglutinin must be

rined.If the sequence is similar to that observed for other HPAI

7

i W NOo /AN~ | | . i .10 -
| SOQY O 1)/ L_._] E....._] | | I_._..nr.--. nAacitie farhniAr
A o g ey Ji1AdUlr1OSILC Le(

YaYe ~ 1 1D/ \
SRE RS £ ey e ACS Ol F1EAL VAN STy e

¢ | -} ALU o et ey g L .
— In-.-.-n.n-i-i-- =R | BRI | e R Sl | TR | MR ST | e L-.-...._--nl | — r..-_.-_.. L.-.--—-l- Sl B SRR

~Q

o 2 e



o - r . - -
— .-l — e S S

¥ = -
i.._.-_.l__ l__-L ¢ e

 F = -
4 b

. r o

7 SEGNSDY FENTTTA UEEENSEE TR e L__Jl___..-l_._

4 b it
' “F I

I e ATEes Dol O

For virus

For antibody

Coating
antibody

Coating
antigen

samples

SCra

antibody ||;j.j
|1 —>

Enzyme labelled
antibody

i

substrate

!

coloration




i o R, e R T - e o L p— P S
= RS S : e e | . [ o RE |k it L |
<} - -

L . e
l___--[.__-h__-i__l[__-_ql— L.,_,1:___.--L___ L__.,_IL_ L_J.-l.__...l__.h.__.ar.__dL__ ..I._,_ _-I'.__....-

Dot-ELISA diagnostic technique of AIV‘ "

. Coating - .: 2
For virus antibody Samp les ll- antibody "‘ Enzyme labelled

|| — antibody
For antibody Coqtmg sera L ‘

antigen

@ ® © © O
substrate
® O ® O i
® O

coloration

i b |

_J-.._-_.. I._ e e e

——

or -
,_l-__ =ad e
-

=+ & s —r'r.—--!—r-.iL - i'r



- - A TER R W e

T :._.'._.L samml [:_ . LZT..'.;',.__'. = :.ZE - _'-",_'_"Z [.-..__:__.E ]

Immunofluorescence diagnostic technique of AIV
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Neutralization Assay (NT)

The virus neutralization test is a sensitive and specific assay applicable
to the identification of virus-specific antibody in animals and humans.
The neutralization test is performed in two stages consisting of (1) a
virus-antibody reaction step, in which the virus is mixed and inoculated
with the appropriate antibody reagents, and (2) an inoculation step, in
which the mixture is inoculated into the appropriate host system (e.g.

cell cultures, embryonated eggs, or animals) to detect residual virus
f, - infectivity. The absence of infectivity constitutes a positive neutralization
#"" reaction and indicates the presence of virus-specific antibodies in

\ humﬁn or animal sera.
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neutralization test (NT)

In the neutralization test, it is expected that serum neutralizing
antibodies to influenza virus HA will inhibit the infection of MDCK cells
with virus. Serially diluted sera are pre-incubated with a standardized
amount of virus prior to the addition of MDCK cells.

There are different options for the detection of virus neutralisation. In
conventional neutralisation tests, as described here, the neutralisation
of virus activity is based on directly visualising the suppression of
CPE under an inverted microscope. These are more easily set up with
a new virus, but take 3-4 days for a result to be obtained, and are
‘more labor intensive and are less sensitive. Neutralisation tests with
" influenza differ from that done with other viruses in that the culture
- medium needs to be serum free and contain trypsin to allow influenza
v'iruég_s to undergo productive replication.
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RNA

'ﬂ

l Reverse transcriptase

heteroduplex

l DNA polymerase

1"
i
1 I|l"‘-.

cDNA
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RNA Template

TRIZOL LS Reagent(Invitrogen, product) is recommended to extract total RNA from
influenza virus according to the manufacture’s instructions.
1. Homogenize tissue samples in 0.75ml of TRIZOL LS Reagent 0.25ml allantoic
fluid or per 0.25ml of tissre srspension using a glass-Teflon or power homogenizer. If
tissue sample volume 1s 0.25ml, adjust the volume to 0.25ml with water.
2. The mixture was shaken and incubated for 5 minutes at 15 to 30°C to permit the
complete dissociation of nucleoprotein complexes. Add 0.2ml of chloroform per 0.75ml of
TRIzol LS Reagent. Cap sample tubes securely. Shake tubes vigorously by hand for 15
seconds and incubate them at 15 to 30°C for 2-15 minutes. Centrifuge 12,000 X g for 15
minutes at 2 to 8 C.
3. Transfer the aqueous phase to a clean tube,.Precipitate the RNA from the aqueous
phase by mixing with isopropyl alcohol. Use 0.5ml of isopropyl alcohol per 0.75ml of
TRIzol LS Reagent used for the initial homogenization. Incubate samples at 15 to 30°C for
10 minutes and centrifuge 12,000 X g for 15minutes at 2 to 8°C.

=t F_,Remove the supernatant, Wash the RNA pellet with 75% ethanol, adding at least Iml of
- per 0.75ml of TRIzol LS Reagent used for the initial homogenization. Mix the sample by
vortexing and centrifuge 12,000 X g for 5 minutes at 2 to 8C.
5. At the end of the procedure, briefly dry the RNA pellet (air-dry or vacuum-dry for 5-10
minutes). It is important not to let the RNA pellet dry completely as this will greatly

decrease 1ts; solub ility.




‘One step RT-PCR

1. Combine the reagents below in a thin-wakked 0.5ml reaction tube on ice.

Nuclease-Free Water(to a final volume of 25 ul) 14.5ul
AMV/Tfl 5XReaction Buffer Sul
dANTP Mix(10mM each dNTP) 0.5ul
Downstream primer 0.5ul
Upstream primer 0.5ul
25mM MgSO, lul

- MIX by pipetting. Add the remaining components.
s =€ _ AMV Reverse Transcriptase(5U/ul) 0.5ul
| Y -_ NA Polymerase(SU/ul) 0.5ul

QAT ex, Initiate the reaction by adding:
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First Strand cDNA Synthesis

These PCR cycling profiles are only a guideline.
Cycling conditions should be optimized for each RNA template.

1 cycle 45°C for 45 minutes reverse transcription
94°C for 2 minutes AMV RT inactivation and
RNA/cDNA primer denaturation
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Second Strand Synthesis

and PCR Amplification

35 cycles

9 1 eycle (optional)

94°C for 30 seconds
52°C for 45 seconds
68 C for 45 seconds
68 C for 7 minutes
4°C soak
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final extension
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Gel Electrophoresis

Analyze 5ul of the reaction products by agarose gel electrphoresis. Store the
remainder of the reaction at -20C.

1. Prepare a 0.5% TAE agarose gel that contains 0.5ug/ml EtBr
=Add 2ul EtBr(1mg/ml)/ 40 ml 0.5 X TAE
Note that EtBr 1s toxic. Be sure to use groves when you handle it.

2 Place gel in electrophoresis chamber (cover gel with 0.5x TAE)
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Step3 Put 2ul of gel loading buffer on a film.

Step4 Put 5ul of PCR products on drops of the gel loading buffer and mix.
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5.  Load 5ul of the PCR products / gel loading buffer mix to a sep'e'lrate well on
the gel

6. Load 4ul MW Marker as same
7.  Run gel at 100V for approximately 30 minutes

Remove gel from electrophoresis chamber

Visualize bands using UV light at 302nm

0. Document with photograph
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Real-time PCR

*SYBR Green 1

Tagman
Molecular Beacons

-+ Amplifluor (Intergen)
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Tagman Probe
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Molecular Beacon Probe

Excitation
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NASBA (nucleic acid sequence-based amplification) is a continuous, isothermal,
enzyme-based method for the amplification of nucleic acid . The technique employs a
mixture of reverse transcriptase, ribonuclease-H, RNA polymerase, and two specially
designed DNA oligonucleotide primers. The forward primer has a5’ extension
containing the promoter sequence for bacteriophage T7 DNA-dependent RNA
polymerase. The technique is particularly suited for the amplification of single-stranded

..i RNA and has been successfully used in the detection of numerous different RNA viruses.
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NAS BA

Primer 1 1
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Cyclic Phase
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sense RNA

—. primer 1 & }

reverse transcriptase

RNase H/primer 2

reverse transcriptase

T7 RNA polymerase

T7 RNA polymerase

reverse transcriptase

ase H/primer 1
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Microarray

A DNA-Chip or microarray is a small surface, usually of glass or silica,
approximately 1cm2, which is covered by hundreds to hundreds of
thousands of different oligonucleotides, each one being located at a
specific place of the Chip, called a spot or a feature. These Chips are
used in hybridisation reactions to detect nucleic acids generated from a
sample by an amplification technique (RT-PCR, PCR, TMA or NASBA).
. The Microarray technology has several potential applications which are
| listed below:
\{ » Pathogen identification.
“H;t*}.; 2 T’athogen typing or for molecular epidemiology purposes.
' ‘T\Qetectlon of virulence factors.
g"Ho athogen interaction with gene expression arrays.
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Microarray

® Solid support (glass, plastic, metal,
silicon)

® Miniaturized array of DNA (genetic
material)

® Work on the biochemical principle of
DNA/DNA hybridization

" ® Hybridized probes (DNA molecules) are
= fluorescently labeled
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