Figures:

Figure 1. Schematics of experimental design. Megachile rotundata diapausing prepupae were
collected early and late in the nesting season. All diapausing prepupae were maintained under
field conditions until October when the prepupae from each group (early and late) were further
subdivided into laboratory or field management types resulting in four treatment groups: early
laboratory, late laboratory, early field and late field. RNA-seq libraries were constructed from
samples taken from each group in November, January, March and May (- ) for paired-end

Illumina sequencing
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Figure 2. Overlap of up-regulated genes. Within each row and treatment group, gene
expression status is relative to the reference month (November, January, or March). Venn
diagrams are labeled according to the timing that the prepupae entered diapause, early (E) or

late (L) in the nesting season and the overwintering site, field (Field) or laboratory (Lab).

=
Q
-
O
0
=)
C
©
£
©
(0]
-+
Q
(0]
O
(O]
<
.
>
()]
o
Q
o
©
-+
C
(0]
£
c
(]
Q
X
L
Y
o
©
C
—
-}
o
S



November

L Field i L Field L Field
E Lab L Lab E Lab L Lab
Ny
-
=
(o]
=
0]
O January
c
D
2
o E Field L Field E Field L Field
E Lab L Lab
March

E Field " LField

January March May
Comparison Month

Figure 3. Overlap of down-regulated genes. Within each row and treatment group, gene
expression status is relative to the reference month (November, January, or March). Venn
diagrams are labeled according to the timing that the prepupae entered diapause, early (E) or

late (L) in the nesting season and the overwintering site, field (Field) or laboratory (Lab).
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Figure 4. Multivariate analysis of the impact of environmental history on diapause
development in Megachile rotundata. The sixteen different treatments are labeled according
to the timing that the prepupae entered diapause, early (E) or late (L) in the nesting season, and
the overwintering site, field (Field) or laboratory (Lab), as well as the month sampled. lllumina
sequencing determined the expression levels for a total 13,566 genes. The normalized gene
expression levels for each gene were employed for the multivariate analysis: principle
component analysis score plot (A), geometric dendrogram (B) and constellation plot (C).
Constellation plots use the groups’ constellation coordinates and distance calculations to give a
relative measurement of similarity between the groups. The greater the distance, the less

similar the groups are. The node circled in the constellation plot is the root node.
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Table 1. ANOVA of Megachile rotundata diapause regulated genes

Source Partial SS df MS F Prob>F
Model 1249.28 15 83.29 39.03 0.00
Timing?! 0.05 1 0.05 0.03 0.87
Month? 283.74 3 94.58 44.32 0.00
Location3 498.73 1 498.73 233.71 0.00
Timing*Month 0.24 3 0.08 0.04 0.99
Timing*Location 0.08 1 0.08 0.04 0.85
Month*Location 290.03 3 96.68 45.30 0.00
Timing*Month*Location 0.11 3 0.00 0.00 1.00
Residual 3755.82 1760 2.13
Total 5005.10 1775 2.82

Timing of diapause initiation (early or late)
Month samples were collected (November, January, March or May)

3Location of the overwintering site (laboratory or field)
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