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c. Temperature stress vs. AMAChE1 expression
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Supplementary Figure 1: Seasonal expression profiles of AMAChE1 and AmAChE?2 (a, b) (from Figure 1a).
Comparison of the seasonal expression patterns of AmMAChEL and temperature stress (c). Honey bee samples
were collected from 5 different colonies over one year. Protein samples extracted from the heads (a) and abdomens
(b) of foragers and nurses were detected by Western blotting using anti-AmAChEL and anti-AmAChE2. The
expression rates of AmAChEL originated from Fig. 1. Temperature stress was calculated from the difference

between the recorded average temperatures of each month and 16°C, which is a threshold temperature for foraging®

(©).
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Supplementary Figure 2: Western blot analysis of the expression patterns of two AmAChEs of overwintering
honey bees following placement in a greenhouse (a) (from Figure 2a) and field (b) (from Figure 2b). Recorded
temperature in the green houses and field (c). Overwintering beehives were placed in a greenhouse for 72 days to
allow for brood rearing in winter (a). The beehives were moved back to the field to suppress brood rearing (b).

Temperature information was recorded by a data logger in the two greenhouses and field (c).
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Supplementary Figure 3: Western blot analysis of expression of AMAChE induced by supplementing with an
artificial diet (from Figure 3). Protein samples were prepared from nine overwintering beehives every month from
Dec. 24, 2013 to Mar. 31, 2014. On Dec. 24, 2013, an artificial diet was initially supplied to Colonies 1, 2 and 3 (a).
Colonies 1 to 6 and all of the colonies were supplied with the artificial diet on Jan. 22, 2014 (b) and Mar. 01, 2014
(c), respectively. A month later (on Mar. 31, 2014), protein samples, prepared every month, were separated in a
native-PAGE gel, and two AChEs were detected by Western blotting. Asterisks indicate the period of artificial diet

supplementation.
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Supplementary Figure 4: Western blot analysis of the expression patterns of two AMAChEs of honey bees
from four active beehives (a) and a correlation analysis of the changes of brood rearing area (b and c) and

AmMAChE1 expression (d and e) following screen tent installation and elimination.

Four colonies exhibiting high brood-rearing activity were selected in late spring and placed in a screen tent to
artificially suppress brood rearing by blocking foraging. At 56 days post-foraging inhibition, beehives were allowed
to restore brood rearing by removing the screen. Two AmAChEs were detected by Western blotting (a). The sealed
brood area decreased (b) and increased (c) by screen tent installation and elimination, respectively, and was

statistically measured by linear regression analysis (P<0.0001).



Supplementary Figure 5: Western blot analysis of the expression of AMAChEL in different tissues of foragers.
Honey bee abdomen was dissected and gut tissues (alimentary tract, Malpighian tubules, etc.) were isolated first
(Gut). Then, fat body tissues were isolated from the inside of integument by scraping (Fat body). The integument
with remaining fat body tissues attached was also used for protein extraction (Cuticle + Fat body). Protein was
extracted from these three tissue samples (Cuticle + Fat body, Fat body and Gut) with 0.1 M Tris-HCI (pH 7.8)
containing 0.5% Triton X-100. Protein samples (8 pug) were separated by native-PAGE and Western blotting was

conducted using anti-AChE1 antibody.



Mjority

EATFLPREKFL

DYFEKD-

$ NTDEGT VYFLLYDF

530

NATRLPNSCVOERYEYFPGFPGEEMWNEPNT

550

Tribolium castaneum(P_873462 2]1

g =

g -8

= £ 22

== — = 8 = -
_Cg.5-9 2 §5°= =z
e R R TR s 2B CETE s
==g8 ;e ATE e RIss
sosfzg288C8°5430588
R ERs e ANl RIS
§EiEEslogfgeiiotag
e W R TR
gLiese T8 Etaniy
SSTERRZEES 5 E%§S
ZRER EEZ 2E -
SEHIRIY I
IR EE TR I LD = EE>S&=
GESErRTEdES > ez
GmAceEc AR GEnT NS EEpm g
2 23R 828885 Yc 528 d
ZEZSEE3s823uns &
22f£58338338225248
>

-
w
w
w
.
©

S22 22222222 2 a2
PTIPEEP LR >XX>000>a
5=335333333533333>>
zzzzzzooooo azzzzzz

Leptinotarsa decemlineatal AABD0468 1]2
Tribolium castaneum(XP_970774.2]2
Liposcelis bostrychophila[ABO31937.1]2
Liposcelis decolor[ACN43353.1)2
Liposcelis entomophila [AC116652.1)2

Moooo

o

o
b o
g =
b
2 8
S sig
g8===¢
s
cexgg
HitH
€ wm
wWWlm
cEERE
£Smg®©
L
SRBGE
m@um
s2tis
22252

Drozophila metanogaster[AAF54915.1]2

Bactrocera dorsalis [AADDS300.1)2

Ceratitis capitata[ABWB7510.1)2

Culex tritaeniorhynohus [BAD06208.1]2

fedes albopictus [BAET1347.112
Musca domestica[CAC30208 1)2

Anopheles gambiae[CAD29866.1)2

Culex pipiens[CAM3752.1]2

Culex quinquefasciatus [EDS41205.1]2

Anopheles stephensi[P56161.1)2

Aedes aeqypti[<P_001655868.1]12
Fpis mellifera[NP_D01035320.1)2

Nasonia vitripennis [<P_001605563.1]2

Pediculus humanus capitis[BAF45106.1)2
Helicoverpa assulia[A465638.1)2

Plutella xylostella[AYDG1076)2

Bombyx mandarina[ABMI6 132,112
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Blattella germanica [AB 30947 112
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Supplementary Figure 7: Serial dilution and detection of honey bee protein (a) and linear relationship
between the band intensities and log values of protein quantity (b). The series of two-fold diluted protein sample
(8, 4, 2, 1, ~ 0.031 ng) extracted from forager head were separated by native-PAGE, and AmMAChEL was detected
with Anti-AChE1 antibody (a). Then, band intensities were measured using an image analysis software and plotted

against log values of protein quantities (b).



