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- Antimicrobial resistance (AMR) occurs when microbes e .
- - - = o (N + ATFE +BiT) £4 o (CTT) 47
develop (or gain) a defence mechanism to chemicals dt
known as antibiotics. ST e =T
. . a” )+ (A7 )a"aT — B
- AMR is responsible for thousands of deaths each year Ymaz = 1D - = =
and Is expected to kill ~10 million people annually by N
2050 [1] 2007 = Spec D = - - = old domor T New donor
- Mobile genetic elements such as plasmids often carry Xi+— Xi-  Xi+ Xi+
resistance genes [2] and can be
transferred between certain microbes. Pl e iy
: : : og(time) Plasmi
- We aim to understand the speed of conjugation and M2 with gorene = 0.000500
amount of resistance that can occur in a community. X —— X X Xj+
- Can we predict abundances or composition of a W
microbiome after a given antibiotic has been . No stochasticefiects
administered. Do conjugation rates I.e. species

specific factors matter?

- conjugation(especially between
ot 102 100 1o different species is VERY slow. Thi
log(time) calls for a stochastic treatment.
W hich we work on next.

\ Background : - Methodand data

- Knowledge of the underlying biological process i.e. - Experiments done on gut microbiomes by
transmission of mobile genetic elements such as sampling every other day for over a month (14
plasmids. time points).

_ Ordinary Differential Equati()ns (ODE'S) are used to - With and without antibiotics and with and without
model the system. resistance gene (plasmid).

- ODE's lead to dynamical systems that can show - Use statistical inference methods such as Markov
different behaviour. Chain Monte Carlo (MCMC) techniques to infer

- Fixed point and stability analysis shows us how the parameters.
system responds to a change in a parameter. - Predict outcome of microbiome species

- Do we see Hopf- bifurcations due to any of the abundances after a second administration given
parameters? Not yet. the model described above.

- We aim to implement a stochastic version of the N-
species model to account for very low conjugation
rates.
In fact: the entire conjugation process should be

regarded as a stochastic process on the number of
resistant individuals. Next.
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