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RT-PCR assays on avian tissue, 2001
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RT-PCR assays on mosquito pools, 2001
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TRITURATION: Qiagen Mixer Mill MM 300

Disrupts
2 x 96 samples (1.2 ml) 
or            
2 x 24 samples (2.0 ml)
in 2-4 min



High Throughput Testing

• Automated Nucleic Acid Workstation
– Automates sample and reaction preparation for 

nucleic acid analysis
• increase in productivity 
• cost efficient
• high quality of product
• decreased cross-contamination
• consistency and reproducibility



ABI Prism 6700
• Class II biosafety cabinet enclosure (HEPA filtered)
• Sets up dilutions and replicate samples in up to four 96-well 

output trays for TaqMan analysis
• Automatically seals output trays with a full cover optical blanket 

and holds them at 4C
• Completely compatible with TaqMan sequence detection system 

without additional manipulation
– Software synergy 

• One-step process from RNA purification  to assay plate
• Disadvantage: Chemistry works on cells only













DESCRIPTION ASSAY
COST

   per sample*

PERSON HOURS
(Hands on labor)**

Tissue sorting,
excision,
homogenization

Birds/Mammals
Mosquitoes

$0.75
$0.50

2 hr per 96-well plate
3 hr per 96-well plate

Isolation of
RNA

RNeasy Method
 Birds/Mammals
 Mosquitoes

ABI 6700 Robot
 Birds/Mammals
 Mosquitoes

$3.25
$3.25

$2.00
$2.75

5 h per 96-well plate
5 h per 96-well plate

1 h per 96-well plate
1 h per 96-well plate

Real-time RT-
PCR (TaqMan)

Manual setup
ABI 6700 Robot

$3.25
$3.85

1 h per 96-well plate
30 m per 96-well plate

* Specific supplies only (no equipment, personnel, general supplies)
**Robot run time: 85 m RNA extraction; 45 m TaqMan set-up



Comparison of TaqMan Ct values on RNA 
samples from naturally infected bird kidneys

    Crow ABI Prism 6700 RNeasy Ratio
kidney Mean Ct SD Mean Ct SD (6700:RNeasy)

A 14.97 0.8 16.56 0.7 0.90
B 17.85 0.6 18.45 0.6 0.97
C 14.59 0.6 16.93 0.5 0.86
D 14.71 0.7 16.78 0.6 0.88
E 17.57 0.4 21.95 1.3 0.80
F 30.13 1.5 29.54 5.5 1.02
G 40.00 0.0 40.00 0.0 1.00



Reproducibility of robotic assays
( INTRA-assay variability )

Ct Values
Crow WNV NS1 WNV env

kidney Mean SD CV Mean SD CV
227 16.7 0.51 3.0% 15.8 0.39 2.5%
228 16.2 0.35 2.2% 15.4 0.22 1.5%
229 15.9 0.19 1.2% 15.3 0.11 0.7%
230 15.8 0.22 1.4% 15.2 0.13 0.8%
231 16.9 0.31 1.8% 16.0 0.32 2.0%
232 17.1 0.17 1.0% 16.1 0.03 0.2%
233 16.5 0.90 5.5% 15.7 0.62 3.9%
234 15.8 0.25 1.6% 15.8 0.25 1.6%
235 16.4 0.11 0.7% 16.4 0.11 0.7%
236 16.1 0.05 0.3% 16.1 0.05 0.3%
302 16.4 0.20 1.2% 16.4 0.20 1.2%
303 16.9 0.42 2.5% 16.9 0.42 2.5%
304 16.6 0.53 3.2% 16.6 0.53 3.2%



Reproducibility of robotic assays
( INTER-assay variability )

Birda
Tissue

Homogenateb mean Ctc SDd %CVe

2445 P126 16.1 0.94 5.9%
P127 15.1 1.06 7.0%
P128 16.6 0.77 4.6%
P129 15.8 0.59 3.7%
P130 15.4 1.10 7.1%

473 P152 18.1 0.39 2.2%
P153 18.4 0.51 2.8%
P154 17.8 0.38 2.1%
P155 18.6 0.44 2.4%
P156 18.3 1.51 8.2%

3200 P217 15.3 0.29 1.9%
P218 15.7 0.30 1.9%
P219 15.9 1.88 11.8%
P220 15.6 1.27 8.1%



Comparison of linearity of assays on avian tissue
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Comparative assays on infected mosquito parts*

     Infected Ct Value
Mosquito Part Robot RNeasy
1 Leg 40.0 32.4

31.8 31.8
2 Legs 29.9 30.6

30.3 32.4
Abdomen 23.5 25.2
Head 26.7 24.7

25.9 26.5
Thorax 22.5 23.0
* Added to pool of 50 uninfected mosquitoes



High Throughput Testing

Qiagen 9604 nucleic acid workstation





Manual Ext. Robot Robot
PFU in sample Nov 8 2000 nov 14 2000 nov 13 2000

1000 24.01 23.46 23.04
100 27.06 26.4 25.51
10 30.21 31.47 29.65
1 34.28 33.66 32.13

0.1 36.18 37.69 38.35
0.1 36.63 37.1 36.1

0.01 45 39.34 40.84
0.01 45 45 45

                     QIAGEN 9604 (Lanciotti data)



Summary of High Throughput  
Techniques

• Submission of sample data to laboratory on 
Excel spreadsheets

• High capacity mixer mill
• Robotic workstation for RNA extraction 

and real time RT-PCR setup
• Real time RT-PCR



Arbovirus Laboratory staff
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