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Fly food

Standard Drosophila food of the following composition was used: 5.43 g agar, 15.65 g yeast,
8.7 g soy flour; 69.57 g maize flour, 19.13 g beet syrup, 69.57 g malt, 5.43 ml propionic acid
and 1.3 g methyl 4-hydroxybenzoate per 1L of medium.

Fly husbandry

Larval and adult density was controlled as follows: approximately 150 eggs were seeded per
one 68 ml vial, and adult flies were collected within 24 h after eclosion. If not described
otherwise, approximately 50 females + 50 males were housed per one 68 ml vial. Adult flies
were flipped on fresh media every 2" day. For the analyses of the mutants, one-week-old
males were used, if not specified otherwise. For the analyses employing the GeneSwitch

system, male flies were used that had been reared on the RU-486 food for six days.

Creation of the PAPLAI sRNASs transgenic line
The gRNA1 oligonucleotides RKO897+898 (targeting 5’ region of PAPLAI; see

Supplementary Table S3) were annealed and cloned into Bbs/—digested pBFv.U6.2, giving
rise to pBFv.U6.2 PAPLAI.gRNA1 vector. Similarly, gRNA2 oligonucleotides
RK0O903+904 (targeting 3’ region of PAPLAI; see Supplementary Table S3) were annealed
and cloned into the  Bbsli-digested pBFv.U6.2B  vector resulting in
pBFv.U6.2B PAPLAI.gRNA2 vector. Subsequently, gRNAl was excised from
pBFv.U6.2 PAPLAI.gRNA1 via EcoRI and NotI and sub-cloned into the
pBFv.U6.2B PAPLAI.gRNA2. The resulting plasmid pBFv.U6.2B PAPLAI.gRNA1+2
(MG458) was injected by BestGene Inc. into the fly line M{3xP3-RFP.attP}ZH-86Fb
(BDS(C24749), landing site 86F8. The F1 generation was crossed to y’, sc*v'; Dr', ¢! /TM3,
Sh' (BDSC32261) and selected for the presence of v, to establish the following transgenic
line with ubiquitous expression of PAPLAI gRNA1+2 (done by BestGene): y' sc*v'; P{v’;
BFv-U6.2B_PAPLA1.gRNAI+2}attP.



Generation of the PAPL A1 mutant lines

For the induction of PAPLAI mutations, y' sc*v'; P{v"; BFv-U6.2B_PAPLAI. gRNAI+2}attP
was crossed to P{ry"7=hsFLP}I, y' w''%: PH™7 wC=UAS-Cas9.PattP2,
P{w " =GAL4::VP16-n0s.UTR}CG6325"""" to generate founder males that co-expressed
CAS9 and the PAPLAI gRNAs in the germline. Founder males were crossed to w*; Kr''/
CyO,; D'/ TM3, Ser' females. Male PAPLAI candidate mutants (genotype: w*; PAPLAI* /
CyO;, P{v*; BFv-U6.2B_PAPLAI.gRNAI+2}attP / TM3, Ser') were mated to w*; Sp’ / CyO,

P{w™ =Dfd-EYFP}2 females in single male crosses, and after mating, candidate mutant
males were individually genotyped for deletions in the PAPLAI region by PCR genotyping,
using primers RKO916 and RKO917 (see Supplementary Table S3) that flank the gRNA1
and gRNAZ2 target sites, respectively. PCR genotyping revealed large deletions in four of the
tested males. Progeny of these males was used to establish stable lines, sequencing of which
confirmed four deletion alleles of PAPLAI gene. Two of these deletions, PAPLAI' and
PAPLAI’, were further used in this study. Since life history traits and many physiological
parameters are prone to confounding genetic background effects, the PAPLAI' and PAPLAI’
alleles were backcrossed into the standard w'’® genetic background (VDRC60000;
RKF1084) for nine generations. During the backcrossing, the mutations were tracked by PCR
genotyping using primers RK0O916 and RKO917. Simultaneous backcrossing of the PAPLAI
alleles, the Akh™ and the bmm"™ mutations allowed direct comparisons of loss-of-functions

effects of all of these genes in the identical genetic background.

Generation of the UAS-PAPLAI over-expression line
Full-length cDNA of PAPLAI-RA (6588 bp, BDGP clone LD21067) was excised from the
pBluescript_SK(-) backbone by Smal and Xhol and ligated into the pUAST attB vector’

treated as follows: first, the vector was linearized by EcoRl, ends were blunted by Klenow
fragment, and cleaved by Xhol. Sequence of the cloned PAPLAI over-expression construct
within this plasmid was confirmed by sequencing (Eurofins Genomic). The resulting plasmid
pUAST attB PAPLAI (MG465) was injected by BestGene Inc. into the a#tP strain
M{3xP3-RFP.attP}ZH-86Fb (BDSC24749), and the stable line w''’; +/+; UAS-PAPLAI /
TM3 Ser! floating (MGF1601) was established.

GeneSwitch-mediated genetic manipulations

To avoid the confounding effects of genetic background on fly reproduction or metabolism,
we used either mutants backcrossed to a common genetic background (see above), or the
GeneSwitch method. This system is based on the induction of the UAS-GAL4 system by
feeding flies with the drug mifepristone (RU-486)"°. Thus, the experimental and control

animals are genetically identical, and differ only by the presence or absence of the RU-486



drug in the food"’. RU-486 itself does not significantly affect fly physiology, and the RU-486
based Gene Switch is thus a commonly used tool to study various traits*’, including lipid and

19 Next to others reports, our previous work'® also confirmed that RU-486

glycogen storage
itself does not affect energy storage. The experiment was conducted as described
previously”'’; GeneSwitch was induced at the age of three days after eclosion, when flies
were transferred to standard food supplemented with 200 uM RU-486 (dilution from 20 mM
stock solution in 96% ethanol; in the figures referred as RU-486 +), or to the standard food
with the 0 uM RU-486 (vehicle, i.e. the 96% ethanol; in the figures referred as RU-486 -).

Food was exchanged every second day, flies were used for experiments after six days of

feeding with or without RU-486.

Table S1: List of fly lines used in this study

Genotvpe Internal External stock #/
P stock # reference
% JANUROIN I +.

y sc*yl y sc*v; v, P{v'; BFv- .

6.2B_PAPLAI.gRNAI+2}attP MGF1497 | This study

w*; Kr''/ CyO; D'/ TM3, Ser’ RKF1365 | BDSC7198

P{ry”7‘2:hsFLP}1, y1 W, P{yﬂm W "C=UAS-

Cas9.P}attP2, P{w "“=GAL4::VP16- MGF1476 | BDSC54593,"

nos.UTR}CG6325M""!

w*: Sp' / CyO, P{w[+mC]=Dfd-EYFP)2 - Gift from Dr. Ralf Pflanz

w!''8: PAPLAI'/ CyO; P{w[+mC]=Dfd-EYFP}2 MGF1642 | This study

w!''S: PAPLAI’/ CyO; P{w[+mC]=Dfd-EYFP}2 MGF1643 | This study

w8 Akh’ MGF1629 |
This study; derived from

w''': bmm'/ TM3, Ser! RKF1566 | bmm'* and TM3, Ser’
backcrossed to RKF1084
This study; genetically

Wwiiis MGF1638 matched contro.l, derived
from backcrossing to
RKF1084

w!'': +/+; UAS-PAPLAI / TM3 Ser' (floating balancer) | MGF1601 | This study
VDRC60000 (line used for

w!'’® RKF1084 | backcrossing), PAPLAI"
tester stock

w*; P{Switchl}FBI-26; UAS-GFP RKF1045 | °




w8 daughterless-GeneSwitch MGF1663

w*: +/+; P{Lpp-GAL4.B}/TM3, Sb* float RKF1421 | "

w''8: PYKK100753)VIE-260B (PAPLAI RNAi linel) | MGF1503 | VDRC108121
WIJIX,' P{GDI13962}v35957 260B (PAPLAI RNAi MGF1504 | VDRC35957
line2)

w!''8:UAS-AkhR RNAi / TM3, Ser’ MGF1635 |°

w!''S: P{GD5139}v37880 (bmm RNAI) JBF1454 | VDRC37880
w¥ + / +: Pfw " bmm/[Scer\UAS]=UAS-bmm}#2d SGF533 2

w!'': Pfw " =UAS-Akh.L}2 MGF1633 |°




Table S2: List of used qPCR primers

Gene Sequence / reference number flliternal Reference/source
bmm QuantiTect Primer#QT00964460 YXO1169 | Qiagen
AkhR QuantiTect Primer#QT00931210 RWO719 | Qiagen
mdy QuantiTect Primer#QT00501774 RKO725 Qiagen
Desatl F: TGAACAGTGCTGCCCACAAG RKO740 s
esat
R: GGAGATGTTCTCCGAAGGATTG RKO741
ACC F: GTGCAACTGTTGGCAGATCAGT RKO738 s
R: TTTCTGATGACGACGCTGGAT RKO739
FASNI F: CTCCACCATCGAGGAGTTCA YXOL1187 | .
R: CTTGAGCTTGCCAATCCTGT YXO1188
1In2 F: ACGAGGTGCTGAGTATGGTGTGCG | JBO&75 .
? R: CACTTCGCAGCGGTTCCGATATCG | JBO876
Iip3 QuantiTect Primer#QT00961737 RKO968 Qiagen
1Ins F: GAGGCACCTTGGGCCTATTC JBO886 8
? R: CATGTGGTGAGATTCGGAGCTA JBO887
tobi QuantiTect Primer#QT00982646 RKO969 Qiagen
Pgm QuantiTect Primer#QT00512568 AAO521 Qiagen
PAPLAI | QuantiTect Primer#QT00932197 MGO1027 | Qiagen
AetsC F: GTGCACCGCAAGTGCTTCTAA RKO744 .
ct.
R: TGCTGCACTCCAAACTTCCAC RKO745
RpL32 QuantiTect Primer#QT00985677 RKO977 Qiagen
- F: CATGCAGCAACTGCCAAATC JBO753 20
or
R: CCGAGAGAACAAACAAGGTGG JBO754
12)efl F: AGGACGATGTGACCGTGTC MGO1143 |
e
R: CGAAGCAGACGCGTTTATCC MGO1144




Table S3: List of additional oligonucleotides and primers used for cloning and

genotyping
Gene/ Sequence fII;ternal Note
construct )
Annealing with
PAPLAI
gRNA1 | CTTCGAGGATTCCGTTGGCGCAGG | RKO897 | RKO88and
For subsequent cloning
. into gRNA vector
Annealing with
e RKO897 and
gRNA1 AAACCCTGCGCCAACGGAATCCTC | RKO898 )
Rev subsequent cloning
. into gRNA vector
Annealing
PAPLAI
gRNA2 | CTTCGGGTCGCTCGATGGTCATTG | RKO903 | RKO904and
For subsequent cloning
. into gRNA vector
PAPLAIL Annealing
RKO903 and
gRNA2 AAACCAATGACCATCGAGCGACCC | RKO904 )
Rev subsequent cloning
: into gRNA vector
genomic | F: GTCCAGTTCCACCTTCGATTC | RKO916 | (ontification and
PAPLAI | R: GGTCTCATGGGTGCCAATCC RKQ917 | DAcKcrossing o

the deletion alleles
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Figure S1 Ubiquitous induction of PAPLAI RNAI lines efficiently decrease PAPLAI mRNA
levels. Two-tailed Students +test: P < 0.01.
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Figure S2 Little effect on body fat content in response to fat body-specific RNAi against
PAPLAI gene knockdown throughout ontogenesis (Lpp-GAL4). Small body fat reduction
using RNA!I line 1. Two-tailed Students 7—test: P < 0.05. No effect on body fat using line 2.
Two-tailed Student’s z—test: P > 0.05.
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Figure S3 The expression of insulin-like signaling targets 7hor and /(2)efl is not changed in
PAPLAI deficient mutants compared to controls. Two-tailed Students ¢—test: P >
0.05.
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