
Lethal mutagenesis and mutational robustness: Text S1 1

This is an alternative derivation of the probability generating function used to calculate extinction
probabilities in the analytic model.

As explained in the main text, the probability that any one offspring of a parent of type i is of type
r is

Mir =
l∑

n=0

mnwi(n)dr(n), (1)

where mn is the probability of having n mutations, wi(n) is the probability that an offspring of a type i
sequence with n mutations is viable, and dr(n) = 1 if 1− wi(n + 1)/wi(n) is in (pr−1, pr] and dr(n) = 0
otherwise.

The probability, then, of a parent producing kr offspring of type r, given that the parent is of type i and
that the parent produces a total of K offspring, is binomially distributed as P (kr|i, K) =
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kr

)
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Mir)K−kr . Likewise, the probability of a parent producing any combination of types of offspring given
that the parent is of type i and produces a total of K offspring is multinomially distributed as
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To fully specify Equation (2), we assume that the distribution of mutations mn in Equation (1) is
Poisson with mean U , i.e. mn = e−UUn/n!. We also assume that number of offspring K is a Poisson
random variable with mean R. To get an offspring distribution that is not conditional on K, we sum
Equation (2) over all possible values of K and weight each term with the probability of that K:
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So we can express the offspring distribution as a product of Poisson random variables with means RMir.
Now we calculate the p.g.f. that corresponds to the offspring distribution. A multivariate p.g.f is

defined as
fi(z) =

∑
k1,...,kB

P (k1, . . . , kB |i)zk1
1 · · · z

kB

B . (4)

Inserting Equation (3) into Equation (4) and simplifying gives:
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