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Variances such as a%ndw and a%rmr discussed in the manuscript depend on numerous experimental
protocols and settings, and can vary greatly between experiment types and labs. Here we investigate
the effect of an increased experimental error on the performance of the designs. Specifically, we
reproduce some of the plots from the main manuscript, while changing the values of UJQEMOT =

k- U%ndw, where k= 2, 3 and 5.

Section 3.2: Replication

The section considers the choice of biological versus technical replicates in a label-free workflow,

with a completely randomized design. The variance of a comparison between groups is
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where I denotes the number of individuals in each group, J is the number of sample preparations
per individual, and K is the number of runs per sample preparation.

Fig. 1 extends Fig. 6(b) in the main manuscript. We set o2 .. = and a%rep to the median
experimental values as in the mail manuscript, and illustrate the effect of increasing a%rr or- One can
see that (1) an increase in 0%, . results in an overall increase in the variance of the comparison; (2)
when U%rr orincreases, additional technical replicates produce a stronger reduction of Var(yg —yp),
and (3) when the total number of runs is fixed, the advantage of biological replication holds. For
example, in the panel (c) of the figure, an experiment without technical replicates which allocates
15 runs to 15 individuals in a group has a smaller variance than an experiment which allocates 15

runs to 5 individuals, 1 sample preparation and 3 technical replicates.

Section 3.3.1: Blocking in a label-free workflow

The section considers the effect of blocking in a label-free workflow. If we denote I the total number

of individuals in a group, the variance of the comparison in a completely randomized design is
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Figure 1: Replication in a label-free workflow: extends Fig. 6(b) in the main manuscript. (a) 0%,.,,, =
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and in the blocked design is

2 2
O Indiv + 9 Error ) (3)
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Both expressions depend on a?n dw—l—a%;w o> regardless of the relative magnitude of the two variances.
Thus an increase in 0%, will result in a systematic increase in Var(gy — 4p)-

Fig. 2 extends Fig. 6(c) in the manuscript and illustrates this result. We set U%ndm and O‘%l ock
to the same values as in Fig. 6(c), and increase 0%, .. One can see that this indeed results in the

overall increase of the variances, but the relative performance of the designs is unchanged.
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Figure 2: Blocking in a label-free workflow: extends Fig. 6(c) in the manuscript. (a) 0%,.,,, = 20%, 4iv; (b)
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Section 3.3.2: Blocking in a labeling workflow

The section considers the effect of blocking in a labeling design. The variances of a two-group
comparisons of all but one design are functions of a?ndw + U?EM,OT as in Sec. 3.3.1, thus an increase
of J%WOT will have a similar effect. An exception is the reference design, for which the variance is

Var(bl - lA)Q) - (O—%ndiv + 20—%1”1”01”) . (4)
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Fig. 3 illustrates the effect of an increasing U%MOT by extending Fig. 10(b) in the main
manuscript. We keep O'%ndw to the median experimental value as in the main manuscript, and
increase 0%, . One can see that (1) the increase in 0%, . results in an overall increase of the
variance of the comparison, and (2) the increase of the variance in the reference design is slightly
larger than for the other designs. While the variance of the reference design is similar to that of
the balanced incomplete block design when o%rror = QU%MHU, it becomes closer to the variance of a
disconnected pair of groups in a loop design when U%Mm = 50?ndw.

Fig. 4 further illustrates the ef in order to fully compare various experimental settingsfect of
increasing 0%, . in terms of the number of runs. The increase in 0%, . results in an overall
increase in the variance of comparison given a number of runs, and the largest increase corresponds

to the reference design.
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Figure 3: Blocking in a labeling workflow: extends Fig. 10(b) in the manuscript. (a) 0%,.,,, = 202, ,..: (b)
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Figure 4: Blocking in a labeling workflow: extends Fig. 10(c) in the manuscript. (a) 0%,.,,, = 202, 4..; (b)
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Section 5.1: Sample size for a single feature

The variance components impact sample size calculations for a future experiment. When the
variability increases, and the probability of Type I error and the power of the experiment are fixed,
a larger number of replicates is necessary to detect a fold change. Fig. 5 extends Fig. 11(a) in the
main manuscript and illustrates this effect by fixing a%ndiv and aj%mp to the median experimental
values as in Fig. 11(a), and varying O'%TT or-

One can see from the figure that (1) an increase in 0%, results in an increase of the required
sample size for all fold changes; (2) when the number of individuals is fixed and 0%, . increases,
the relative effectiveness of technical replicates in detecting smaller fold changes also increases;
and (3) when the total number of runs is fixed, allocating all the runs to the biological replicates
remains advantageous in terms of detecting a smaller fold change. For example, in the panel (c) of
the figure, an experiment without technical replicates which allocates 15 runs to 15 individuals in
a group allows one to detect a smaller fold change than an experiment which allocates 15 runs to

5 individuals, 1 sample preparation and 3 technical replicates.
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