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PROTOCOL FOR DETECTION OF H7 AVIAN INFLUENZA USING REALTIME RT-
PCR
(9 February 2007)

Introduction

HA2 H7 RealTime PCR:

This amplifies within the conserved HA? region of the H7 hacmagglutinin (HA) gene. The primers and probe were
designed at VLA (UK) for detection of contemporary Eurasian H7 AIVs, and validation studies with clinical specimens
have demonstrated a greater sensitivity than Al isolation in embryonated chickens’ eggs.

Primer / probe sequences for A2 H7 RealTime PCR:

LH6HT:
5-GGC CAG TAT TAG AAA CAA CAC CTA TGA-3'

RH4H7
3-GCC CCG AAG CTA AAC CAA AGT AT-3

H7prol I

5-FAM-CCG CTG CTT AGT TTG ACT GGG TCA ATC T-BHQ-3'

This probe is 5’ labelled with FAM and 3’ labelled with Black Hole Quencher (BHQ).

Cycling conditions

Cycling times & temperatures for the HA2 H7 RealTime PCR are precisely as for the HS Eurasian
RealTime PCR on the Stratagene RealTime PCR platforms, ie:

30 mins at 50C, 15 mins at 95C;
Then x40 cycles of:
10 secs at 95C
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30 secs at 54C
10 secs at 72C

Fluorescence data is gathered at the end of each 54C annealing step.

As mentioned previously for other avian influenza RealTime PCRs, other instrumentation platforms may require
modification of eg the cycling conditions to attain optimal H7 sensitivity and specificity.

HA2 H7 RealTime PCR Master Mix:

HA2 H7 RealTime PCR

Ingredients — all except primers & probe from Volumes for 10 reaction Final concentration /
Qiagen OneStep RT-PCR kit (cat #210212) & recipee strength
other stated suppliers

DEPC- H,0 (Ambion or sintilar): 139ul -

(x5) Qiagen 1-step RT PCR buffer: 50ui (x1})
ROX ref dye, pre-dituted to 1:500 in DEPC- 3.75ul -

H,0 from neat stock (Stratagene or similar):

Qiagen dNTP mix: HUT -
Prier; H7LH6 (50uM): 2ul 0.4puM
Primer; H7RH4 (50uM): 2ul 0.4uM
Probe: H7 Prol1 (30uM): 1.25u1 0.15uM
25mM MgCl, (Promega or similar): 12.5ul 3.75mM
RNAsin (40U/ul, Promega or similar): lul -
Qiagen 1-step RT PCR Enzyme mix: 10ul -

Total: 231.5ul -

Divide Master Mix into 23pl aliquots and add 2pl extracted RNA to e

instruments,

MIJS
VLA, 9/2/07

ach. Cycle as described above for the Stratagene

Matrix gene universal RealTime Protocol
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Primers & hydrolysis (“TaqVMan’) probe
Primers & probe have been designed originally by Spackman er af (J Clin Microbiol (2002) 40; 3256-3260) as follows:
Forward M gene primer:  AGA TGA GTC TTC TAA CCG AGG TCG
Reverse M gene primer: TGC AAA AAC ATCTTC AAG TCT CTG

M gene probe: FAM-TCA GGC CCC CTC AAA GCC GA-TAMRA

Cycling conditions
These are currently in use on Stratagene Mx3000 & Mx4000 instruments at VLA:

30 mins at 50°C, 15 mins at 95°C;
Then x40 cycles of:

10 secs at 95C

20 secs at 60C

NB: Fluorescence data is gathered at the end of each 60C annealing step.
The above conditions work successfully using Stratagene Mx3000/4000 RealTime platforms at VLA, but cycling times,
ramp speeds and temperatures may have to be modified if using a different make of ReaiTime instrument.

Matrix gene RealTime PCR Master Mix

This is based on the Methods section of Spackman ef af (2002), which utilises the OneStep RT-PCR Kit(Cat # 210212,
Qiagen). Reagents not provided in the kit can be obtained from other suppliers as indicated in below table which
describes an M gene RealTime Master Mix for 10 x 25ul reactions:
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[]ngredienls - all except primers & probe are from Qiagen QneStep RT-PCR Kit (cal| Volumes {ul} for
4 210212) & other stated suppliers: 10 reaction
recipe:

DEPC-H20 (Ambion): 137.5
%3) Qiagen 1-step RT PCR buffer: 50
[ROX ref dye (i 1:500 dilution of neat Stratagene stock in DEPC-H20): 3.75
JQiagen dNTP mix: G
fForward M peae primer (50uM}): 2
[Reverse M gene primer (50uM): 2

M gene probe (30ubt): 25
(Remeinber (o reconstitute

freeze-dried probe in {x1) TE buifer*)

25mM MgCI2 (Promega): 12.5
IRNAsin (40U/ul, Promega): 1
{Qiagen 1-step RT PCR enzyme mix: 14
[Total 231.25

Mix the Master Mix tube thoroughly by inversion & flicking, spin apprex 30" to remove bubbles.
Then aliquet 23ul per well of Mx3000/4000 plate, then add 2ul extracted RNA as target.

*TE buffer (x1): 10mM Tris-HCI (pH7.5) imM EDTA

1, Preparation of PCR master mix and loading of real time plate to be carried out in the PCR clean room. Once loaded,
place caps loosely on the wells of the plate and bring out of the clean room.

2. Remember to inctude an Al positive control RNA for each M gene RealTime experiment. Positive control RNA to be
tested in duplicate in each experiment.

3. Depending on the number of samples, load samples manually or by using a Hquid-handling robot.

10
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4. Once RNA is loaded onto the plate, ensure caps are pushed firmly onto the wells,

5. Keep plate on ice if there is going to be a delay in testing on the Mx3000/4000 RealTime instrument.

SE, VLA

N1 AIV GENE DETECTION BY
REALTIME PCR

Current version at VEA: 6 February 2007

Primers and hydrolysis (“TagMan”) MGB probe
These are presently as designed by Payungporn ef al (J Virol Methods (2006) 131;143-147):
NIF2 (forward primer): 5’-GTT TGA GTC TGT TGC TTG GTC-3’
NIRI: (reverse primer): 5°-TGA TAG TGT CTG TTA TTA TGC C-¥’
N1 probe: 5 VIC-TTG TAT TTC AAT ACA GCC AC-MGB 3° (Please note this is an MGB probe)

Payungporn ef a! originally utilised a NED-labeled MGB probe, but experiments at VLA have demonstrated successful
N1 detection with the VIC-labeled MGB probe. FAM-labeled N probes should also be successful. NB: MGB probes
require ordering from ABI. ABI supply N1 probe as a 100pM solution in (xI) TE buffer, so eg take 30p! of this and
add 70pl DEPC-H,0 to make a 30pM strength N1 probe, Divide into smaller aliquots (eg 10-20 pl) and store frozen,

Cycling conditions

These are currently in use on Stratagene Mx3000 & Mx4000 instruments at VLA, Other laboratories using different
instrumentation platforms should first critically and carefully examine these cycling conditions as they may nof perform
optimally on non-Stratagene ReaiTime instruments. Hence cycling temperatures, times and ramp speeds may atl need
to be modified by a non-Stratagene user:

30 mins at 50C, 15 mins at 95C;
Then x40 cycles of:

15 secs at 95C

30 secs at 55C

40 secs at 72C

11
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NB: Fluorescence data is gathered at the end of each 55C annealing step. Select HEX channel for N1 detection and

ROX channel for the reference dye.

N1 RealTime PCR Master Mix

This protocol has been adapted to the OneStep RT-PCR Kit (Cat # 210212, Qiagen).

Reagents not provided in the kit

can be obtained from other suppliers as indicated in below table which describes an N1 RealTime Master Mix for 10 x

25ul reactions:

llngredicms - all except primers & probe are from Qiagen OneStep RT-PCR Kit (cat # | Volumes (uf) for
210212} & other stated suppliers: 10 reaction
recipe:
DEPC-H2O (Ambion): 139
(x5) Qiagen 1-step RT PCR buifer: 50
[ROX ref dye (neat stock from Stratagene pre-diluted to 1:500 in DEPC-H20): 375
Qiagen dNTP mix: 10
INILE2 (50ub): 2
NIR1 (50uM): 2
N1 probe (30uM), ie VIC-labelled MGB probe: [.25
(Remember to dilute 100uM steck from ABI
as described above)
25mM MgCl2 (Pronega): 12.5
RNAsin (40U/ul, Promega): 1
JQiagen {-step RT PCR enzyme mix: 10
Total 231.25

Mix the Master Mix ube thoroughly by inversion & flicking, spin approx 30" to zemove bubbles.
Then aliquot 23ul per well using P100, then add 2ul extracted RNA as target.

12
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Current status of the N1 RealTime PCR at VLA

While formal validation of this N1 RealTime PCR has not been completed at VLA at the time of writing, this assay has
demonstrated a high degree of sensitivity and specificity for the rapid detection of N1. A greater range of N1 subtypes
has been tested and successfully detected than described in the original publication of Payungpormn et of (above).
Representatives of the eight non-N1 subtypes have shown that this assay should not generate false-positives. In
addition, avian-like swine N1 influenza A viruses are detected by this N1 RealTime PCR.

MIS
VLA 6/2/07
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Allegato 2

Risultati delle prove effettuate sulle piattaforme mobili Rapid System, presso

Nucleo NBCR

RT GeneM VLA

EID50/100ml

10e1,375] 100,375 | 10¢-0,625_

| serie RT1

EysaT
o, g e

Il serie RT2

14
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RTH5 VLA

EID50/100mi

10e4,83 [ 10e3,83

20 42 |

| serie RT1
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RT H7 VLA

EID50/100ml

10e4,375

10e3,375 | 10e2,3

| serie RT1

75| 101,375 | 10e0,375

| serie RT2

Il serie RT1
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RT N1 VLA

EID50/100m!

1094 83 10e3 83| 10e2,83 | 10e1 83” 10e0 83

| serie RT1

10e-0,17

| serie RT2

| serie RT2
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Allegato 3:
Risultati delle prove effettuate sulla pittaforma Light Cycler, presso 1ZSVe

RT GeneM VLA

EID50/100m|

1 ed, 3 5 1033 375 1‘092 375_ 10e1 375 1080 375 10e 0 625

0,09 0,12 0,17 0,60 0,05
0,39 0,44 0,58 1,79 0,14

RT H5 VLA

1060 83

EID50/100m! _10e-0,17

| serie RT3 IZSVe

EID50/100ml

| serie RT3 1£5Ve
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RT N1 VLA
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