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e
 Biodegradation screening tests (BSTs), -

such as ready biodegradability tests

(RBTs) screen for chemical

persistence but rely on poorly

defined microbial inocula. 1] .

The Problem

Standard tests use microbial inocula .
below environmentally relevant cell
concentrations (> 100x lower) (1]

RBTs exhibit high variability and poor

reproducibility.!?!

e Standard methods quantify total
biomass, not viable cells — the drivers .
of biodegradation

False negatives are common —
estimated to represent 20—-80% test

failures (“biodegradation lottery”)!!

 Viable cell abundance is not
guantified or controlled .

Functional diversity is reduced at low

cell concentrations!4

Aim

To develop a flow cytometric method for quantifying viable cells in environmental
inocula, to improve standardisation and understanding of variability in ready

biodegradation tests

Email Contact: kelly.jobling@newcastle.ac.uk

No universal methods to quantify
viable cells

Limited cross-matrix validation
(Activated sludge (AS), fresh water,
seawater)

Unknown effects of handling and
storage of samples on microbial
viability

Key Message

Method Development and Application

Approach ..,

Y

Fluorophore

Flow cytometry (FCM) and viability
staining enable quantification of
live/dead cells in samples for
biodegradation testing.

Applied across environmental inocula

Evaluation of effect of preservation
methods on viability

Enables standardisation of inoculum
based on viable cell abundance

Biodegradation outcomes depend on viable cell abundance, now
guantifiable using flow cytometry

Workflow for quantification of viable cells using FCM
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Method optimised for use with
AS, freshwater and seawater

Delayed FCM analysis is feasible - analyse within 28 days and preserve in glycerol

FCM reveals variability in viable cell abundance across inocula
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* FCM enabled discrimination of viable microbial cells -
representative plot (left)

e AS samples showed substantial variation in viable cell
abundance (right) — cell numbers ranging from 3 x 103 — 1 x
10° cells/ml

e Differences in viable cell abundance may contribute to BST

variability

* Viable cell abundance can be rapidly and
reproducibly quantified using FCM  across
environmental samples

* Uncontrolled variation in viable cells likely

contributes to poor reproducibility in BSTs

 Delayed FCM analysis is feasible, but samples should
ideally be analysed within 28 days and preserved in
glycerol to minimise viability loss

* FCM provides a quantitative tool to optimise and
standardise inoculum preparation, improving the
reliability of biodegradation screening

0.1 - Recommended analysis window — 30 ~
i =
2 0 @ 20 -
<b) 7 - e
O .0.1 A S !
g | "% 10 - 1
8 -0.2 - L\ @ 1 I
S ; o
<-04 - | IS -10 -
i (&)
-0.5 - | -20 -
0 7 28 90 0 7 28 90
Time (days) Time (days)
—=—Glycerol Glutaraldehyde ——Glycerol Glutaraldehyde
* Immediate FCM analysis is not always feasible during high-throughput biodegradation experiments
* No significant difference in viable cells between preservation methods (left, p = 0.420)
e Significant viability decline observed at 90 days (p <0.001), therefore analysis recommended within 28 days
* Glycerol preservation maintained lower proportions of dead cells than glutaraldehyde (right, p <0.001)
FCM guantifies the impact of sample preparation on viable cells
1E+8 - Freshwater x14 x44 X438 1E+8 - Seawater x11 x23 X62
= 1E+7 - “ 1E+7 -
E E
£ 1E+6 - = 1E+6 -
g =
'E 1E+5 - S 1E+5 -
g 5
@ 1E+4 - o 1E+4 -
= =
S 1E+3 - S 1E+3 -
@ S
O 1E+2 - o 1E+2 -
S 1641 - S 1E41 -
> >
1E+0 1E+0 -

Unconc. TFF

Membrane Centrifuge

Method (target concentration x 100)

Unconc.

x10 X25 x100

Target Concentration Factor (MF)

* Standard BSTs often use microbial inocula concentrations below environmentally relevant cell concentrations

* FCM quantified the impact of sample preparation workflows on viable cell recovery in freshwater and seawater

samples

* Achieved viable cell recovery differed substantially between concentration methods and target concentration factors

* FCM enables quantitative evaluation of workflows designed to achieve environmentally relevant viable cell abundances
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