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Biosafety is risk 
assessment driven

‘

Each organism presents different risks 

Each recombinant Nucleic Acid 
technique or study presents different 

-risks

Not everyone is Not everyone is 
comfortable with this!
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M t l  lik  Most people like 
projects to fit into 
boxes

‘

Guidance documents and experience 
lead to classification of experiments into 
one size fits all boxes.

-
Risk Groups 

Biosafety Levels

BBP rules/Universal PrecautionsBBP rules/Universal Precautions

Often, this works but 
some projects deserve 

i
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more scrutiny



This Particular Case:  This Particular Case:  
Theiler’s Murine 

Encephalomyelitis 
Vi  (TMEV)

‘

Virus (TMEV)
Is a non-enveloped, +stranded, RNA 
picornaviridae

-
Is normally an enteric virus (stomach 
bug)

Is very virulent – runs rampant y p
throughout animal facilities if it gets in

Stable on fomites

outbreaks can have serious
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outbreaks can have serious 
consequences for research projects

Does NOT infect humans  



TMEV injected into 
the brain of a mouse 
creates a disease 

‘

creates a disease 
analogous to Multiple 
Sclerosis (MS)

-

Meaning, mice with intracerebral (IC) 
inoculated TMEV are model organisms 
for the study of MS!!!!
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So, what’s the problem?

‘

PI POV

1) IC inoculation is not the 
same as enteric infection

Animal Facility POV

1) Consequences of a 
TMEV outbreak are 

BSO POV

1) Stuck in the middle, I see 
both sides of the debate

-
2) Dedicated space and ABSL-

2 procedures are too costly

3) PPE guidance does not 

incalculable

2) Dedicated space

3) ABSL-2 only

2) Biosecurity –
biocontainment issue

) g
make sense (the virus does 
not infect people)

4) Decon is costly and cannot 

) y

4) Strict PPE

5) Chlorine dioxide decon of 
everything
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even occur in some cases 
(sensitive equipment)

everything 



What happens when 
people disagree on 

‘

people disagree on 
containment levels & 
practices?

-
An angry professor

BSO t ti i th i t

BSOs in deep thought

BSO must scrutinize the experiment:

In depth risk assessments assist in 
determining the safety and containment 

i t f h i t
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requirements for each experiment.  



The risk assessment shows that we didn’t 

‘

The risk assessment shows that we didn t 
have enough information

-
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h ifi i f i i f lWhat specific info are we missing for a complete 
risk assessment?

‘

Do IC inoculated mice shed the TMEV 
virus?

-
Can IC inoculated mice infect other 

mice?

Do IC inoculated mice actually create a 
biological barrier to TMEV spread?
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Filling in the risk assessment gaps 

‘

Conversation with the 
graduate student in charge of 
the project

Conversation with the PI in 
charge of the project

1) are you willing to let your 

Conversation with the Lab 
Animal Facility Management

1) Will you accept the results of 
-1) are you willing to do some 

extra work to make your life 
easier in the end?

2) P t ti l $ t f

grad student do some extra 
work?

2) Split the cost?

our work?

2) If so, will you relax the 
rules?

2) Potential $ to pay for 
supplies

3) Potential publication 

3) Potential publication

4) Relaxed LAF rules

5) CHEAPER overall

3) What else can I do for you… 
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5) CHEAPER overall



Do some science!

‘

BSO and Grad student designed a study to obtain the missing 
data for the risk assessment!

-
The BSO actually received a small grant to help fund the project!!

UUP Professional Development Award 889303-68 - FY13/14

Sat back and provided guidance to the Grad Student 
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Study Design

Acute Phase of TMEV infection

‘-

Chronic Phase of TMEV infection
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Table 1. Ct for TMEV-infected and saline-injected biomaterials during acute infection j g
 

   TMEV‐infected  Saline‐injected 
Positive
Virus 

 TMEV1  TMEV2 TMEV3  TMEV4  Saline1  Saline2  Saline3  Contro
1  NA  NA  NA  NA  NA  NA  NA 
3  NA  NA  NA  NA  NA  NA  NA 

Acute Phase

‘
Bl
oo
d 

10.85 
5  NA  NA  NA  NA  NA  NA  NA 
7  NA  NA  NA  NA  NA  NA  NA 
14  NA  NA  NA  NA  NA  NA  NA 
21  NA  NA  NA  NA  NA  NA  NA 
1  NA  NA  NA  NA  NA  NA  NA 

TMEV is found only in the 
CNS of IC inoculated mice 
during acute infection stage

-

Da
ys
 

Sa
liv
a 

10.58 

3 NA NA NA NA NA NA NA
5  NA  NA  NA  NA  NA  NA  NA 
7  NA  NA  NA  NA  NA  NA  NA 
14  NA  NA  NA  NA  NA  NA  NA 
21  NA  NA  NA  NA  NA  NA  NA 

Meaning they are NON-
infectious!!!

Caption: digniss 

Fe
ce
s 

1 NA NA NA NA NA NA NA

10.72 

3  NA  NA  NA  NA  NA  NA  NA 
5  NA  NA*  NA  NA  NA  NA  NA 
7  NA  NA  NA  NA  NA  NA  NA 
14  NA  NA  NA  NA  NA  NA  NA 
21 NA NA NA NA NA NA NA
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p g
and in aliquet ni 
et umis varius.

21 NA NA NA NA NA NA NA
Brain  32.12  34.59  28.99  29.83  NA  NA  NA 

10.35 
Spinal cord  27.66  NA  27.33  36.75  NA  NA  NA 

Each column represents a subject or the viral supernatant. *Amplification past Ct 39 was 
detected, but melt curve data indicated it was an unrelated product. 



Table 5. Ct and viral concentration in CNS

Viral load in CNS
TMEV concentration appeared to be from

‘

Brain Spinal cord

Ct
Conc

(pfu/mL) Ct
Conc

(pfu/mL)

TMEV concentration appeared to be from 
100 pfu – 4000 pfu/mL of tissue. 

Table 4. Ct and viral titer
Conc 

(pfu/mL -
TMEV1 33.73 385.76 29.73 4155.69

TMEV2 36.22 87.68 NA NA

Ct )
Virus 100 12.44 100x106

Virus 10-1 16.09 100x105

Virus 10-2 19.93 100x104

Virus 10-3 23.92 100x103

Virus 10-4 27.87 100x102

TMEV3 31.41 1533.96 29.70 4243.14

TMEV4 31.69 1298.56 38.99 16.82
Ro s represent infected s bjects Conc: concentration in

Virus 10-5 31.66 100x101

Conc: concentration, in 
PFU/mL.

10 000
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1,000,000
10,000,000

100,000,000
1,000,000,000
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TMEV Standard Curve
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Rows represent infected subjects. Conc: concentration in 
PFU/mL.
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Table 3. Ct for TMEV-infected biomaterials during chronic infection
TMEV-infected Positive 

Chronic Phase

‘

Virus
ControlMonth TMEV5 TMEV6 TMEV7 TMEV8 TMEV9

oo
d 2 NA NA NA . .

3 NA NA NA NA NA
TMEV is found only in the 
CNS of IC inoculated mice -

M
on

th
s

B
lo

11.14

3 NA NA NA NA NA
4 NA NA NA . .

Sa
liv

a 2 NA NA NA . .
3 . . . NA NA

during acute infection stage
Meaning they are NON-
infectious!!!

M S 4 NA NA NA . .

Fe
ce

s 2 NA NA NA . .
3 . . . NA NA
4 NA NA NA . .
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4 NA NA NA . .
Each column represents a subject or the viral supernatant.



Applied Biosafety

‘

pp y
publication

-
http://apb.sagepub.com/cgi/reprint/21
/3/142.pdf?ijkey=KMiF6lzz0cuvRwz
&keytype=finite
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In the End

WIN                              WIN WIN

‘
EHSPI & Grad student Lab Animal Facility 

M t?

WIN                              WIN WIN

-1) Publication 

2) Viewed as a Facilitator

3) Good will

1) An extra publication

2) Decreased cost 

3) Decreased stringency of

Management?

1) Peace of mind

2) Relaxation of oversight 3) Good will3) Decreased stringency of 
PPE

4) Decreased stringency of 
decontamination procedures
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decontamination procedures



MANY THANKS TO:

‘

Claire Modica, PhD
Robert Zivadinov, PhD

-
UB EHS leadership
UB LAF management
UUP P f i l D l  A dUUP Professional Development Award
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