Supplement
SUPPLEMENTAL MATERIAL
Community Resources

DSPR RILs
The full set of lines is maintained in duplicate, and housed in both the Macdonald
laboratory at the University of Kansas and the Long laboratory at the University
of California at Irvine. We also make a smaller set of maximally divergent lines
available (100 per subpopulation).

Release 1 - Full set: pA = 828 RILs, pB = 842 RILs
Small set: 100 per subpopulation (pArl, pAr2, pBrl, pBr2)

Request form - http://FlyRILs.org/RequestFlies

SNP Data
http://FlyRILs.org/Data

HMM Probabilities
Raw files -  http://FlyRILs.org/Data
R packages - DSPRqtlDataA and DSPRqtIDataB (http://FlyRILs.org/Tools)

Software
R package - DSPRqtl (http:/FlyRILs.org/Tools)
Tutorial - http://FlyRILs.org/Tools/Tutorial/index.html



Assembling founder genomes and identifying SNPs

Raw reads from the founders were aligned to the D. melanogaster genome (release
5.1) using MosaikAligner (version 1.0.1388,
http://bioinformatics.bc.edu/marthlab/Mosaik) with the following relevant switches (-hs
13 -mhp 100 -m all -a all -mm 5 -ac 40 -bw 17). A custom program was used to create
OpileupO tables, requiring a minimum quality score of 25 for a base to contribute to the
pileup, and a minimum mapping quality of 30 for a read to contribute. Cumulative pileup
tables over all founders were used to identify SNPs. Briefly, a site was declared a SNP
if the following four criteria were met: (1) the pileup at that site was > 100, (2) the
minimum count of the minor allele was ! 5, (3) a LOD test for the allele frequency being
> 2% at the second most common allele gave a score > 3 (Bloom et al. 2009; Burke et
al. 2010), and (4) a similar LOD test for an allele frequency > 2% at the third most
common allele gave a score < 3. Conditions #3 and #4 effectively filter out errors and
triallelic sites. This heuristic may not be the optimal way to identify SNPs, but it performs
adequately when examining a modest number of inbred lines each sequenced to fairly
high coverage. We further converted Mosaik *.dat files to *.bam files using MosaikText,
and used SAMtools (Li et al. 2009) to generate consensus sequences for each library
(e.g., samtools view -u line01.bam 2L | samtools pileup -cf dmel-all-chromosome-
r5.1.fasta - | perl samtools.pl pileup2fq -D300 > line01.2L.fq). Custom scripts were used
to convert these FASTQ files to *.maf files that can be viewed in the UC Santa Cruz
Genome Browser or tables that can be manipulated in MySQL.



Phenotyping alcohol dehydrogenase (ADH) enzyme activity

Test flies were reared at a relatively consistent, low larval density in 10 ml of cornmeal-
yeast-molasses medium in standard polystyrene shell vials at 23;C, 40-50% relative
humidity, and constant light conditions. Two samples of five 3-5 day old males were
collected under CO; anesthesia from each vial, and deposited directly into different
wells of a 96-well plate (Axygen 1.09 ml round-well plates) on ice. Once the plate was
full Bleaving at least one blank (no flies) well B a single glass bead, and 800 pl of ice-
cold homogenization buffer (pH 7.4; 10 mM KH,PO4, 1 mM EDTA) was added to each
well. After sealing the plate with a silicone mat, the samples were homogenized at 2,000
rpm for 45 sec (Mini-Beadbeater-96, Biospec Products), centrifuged at 1,760 g for 2
min, and the plate immediately placed back on ice. For each plate we aliquoted 25 pl of
homogenate into each of two flat-bottom assay plates (for the ADH assay) and 6 pl into
a single assay plate (for a Bradford assay), and stored at £80;C. Note that two wells of
each assay plate were left completely empty B no flies, beads, or buffer  for positive
controls.

We employed a colorimetric, kinetic ADH enzyme assay adapted from Clark and
Wang (1994). Homogenates were thawed at room temperature, and 25 ul of 21.4 U/ml
ADH was added to both positive control wells. Next, to each well we added 200 pl of 1X
ADH reagent (pH 8.5; 0.1 M isopropanol, 0.1 M Tris, 1 mM EDTA, 1.4 mM NAD, 2.1 uM
DCIP [2,6-dichlorophenol-indophenol], 3.3 uM PMS [phenazine methosulfate]). Plates
were added to an absorbance reader (PowerWave XS2, BioTek) pre-heated to 29;C,
and the reaction was followed for 975 sec, reading each well at the 610 nm absorbance
peak of DCIP every 39 sec.

To control for the amount of protein present in a given homogenate we also
carried out Bradford assays (BioRad Bradford dye concentrate). Homogenates were
thawed at room temperature, and 6 pl of 0.41 mg/ml BSA was added the positive
control wells. Next, we added 200 pl of filtered, 1 in 5 diluted dye to the plate, incubated
at room temperature for 10 min, and read absorbance of the plate at 595 nm in the
reader pre-heated to 25;C.

Datafiles of absorbance readings generated from the plate reader were
processed using custom R scripts. For the ADH kinetic assay we used linear regression
to describe the change in OD over time for each well. Since we noted a lack of linearity
between OD and time in the first 2-3 minutes of the assay, possibly due to the assay
reagents stabilizing to the temperature in the reader, we did not consider the first six
absorbance reads out of the 26 collected for each well. Our measure of enzyme activity
for each well is the slope of the regression line through the remaining kinetic readings.
The kinetic data from every well was plotted and examined by eye to ensure that the
OD measures were linear with respect to time, and showed no aberrant pattern. This
allowed us to eliminate data from wells that lacked homogenate, or where flies were not
homogenized due to the absence of a grinding bead. For each sample of homogenate,
our assays resulted in two estimates of ADH activity normalized by the amount of
protein (slopes from the kinetic ADH assay divided by the Bradford assay absorbance
reading). At the end of data collection, each test genotype (15 founders and 1,737 RILS)
was assigned a mean normalized ADH activity measure based on an average on 8.08
biological and technical assay replicates (range = 4-40, standard deviation = 2.378).
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SUPPLEMENTAL TABLES
Supplemental Tables 2, 3A, 3B, 4A, 4B, 6A, 6B and 7

Are files are located at http://FlyRils.org/Data. Descriptions of the columns in each table
can be found in file "SuppTables.readme.txt".

Supplemental Table 2
Consensus genome of founder strains
File = SuppTable2.tgz

Supplemental Table 3A
Major and minor allele counts for all SNPs in the DSPR founders
File = SuppTable3a.tgz

Supplemental Table 3B
Major and minor allele counts for SNPs in the DSPR RILs
File = SuppTable3b.tgz

Supplemental Table 4A
Inferred HMM founder genotype probabilities of RILs at 10 kb spaced positions
for pA
File = SuppTableda.tgz

Supplemental Table 4B
Inferred HMM founder genotype probabilities of RILs at 10 kb spaced positions
for pB
File = SuppTable4db.tgz

Supplemental Table 6A
Phase Matched Polymorphisms for analysis of raw ADH activity
File = SuppTable6a.tgz

Supplemental Table 6B
Phase Matched Polymorphisms for analysis of ADH Activity Corrected for
Fast / Slow and Deltal-High / Delta1-Low
File = SuppTable6b.tgz

Supplemental Table 7
ADH activity RIL means
File = SuppTable7.txt




Supplemental T able 1. Details of the 15 DSPR founder lines.

Line number  Stock number Stock name  Collection details

Al b.1 Canton-S Canton, Ohio, USA

A2’ b.3841 BOG 1 Bogata, Colombia, 1962

A3 b.3844 BS1 Barcelona, Spain, 1954

A4 b.3852 KSA 2 Koriba Dam, Zimbabwe, 1963

A5 b.3875 VAG 1 Athens, Greece, 1965

A6 b.3886 Wild 5B Red Top Mountain, Georgia, USA, 1966
A7 t.14021-0231.7 D Ken-ting, Taiwan, 1968

Bl b.3839 BER 1 Bermuda, 1954

B2 b.3846 CAl Capetown, South Africa, 1954

B3 b.3864 Ql2 Israel, 1954

B4 b.3870 RVC 3 Riverside, California, USA, 1963

B5’ t.14021-0231.0 D Oahu, Hawaii, 1955

B6 t.14021-0231.1 b Ica, Peru, 1956

B7 t.14021-0231.4 b Kuala Lumpur, Malaysia, 1962

AB8 b Sam ry°% Gift from TFC Mackay (November 2006)

! Founder A2 segregates for the common cosmopolitan inversion In(3R)Payne. All
individuals from line B5 are heterozygous for the /n(2L)t inversion.

All 15 founder stocks are free of P-elements, i.e., have the M cytotype, and are also
Wolbachia-free (founders B1 and B3 were cured of a naturally-occurring Wolbachia
infection with tetracycline before initiating the synthetic populations). In addition, all lines
were inbred via brother-sister mating for up to 18 generations before use. Lines A1-A7
and AB8 are the founders of RIL panel pA, while B1-B7 and ABS8 are the founders of
RIL panel pB. Line AB8 is common to both populations. Stock number refers to the
stock number in either the Bloomington (ObO) or Tucson/San Diego (@®¥yophila Stock
Center. The stock name, if any, is also given.



Supplemental Table 5. QTL Phasing

Population A Population B
o o
[} [}
g8 g3
g ° a a ° a
o 3 3 5 o 3 3 5
o g > 3 o £ > 3 Link via
TLName ¥ a = < ** a = < AB8? Pattern Search
Q
Raw ADH Activity
Q1 2 P22011111 157 Al1011111 2  P11210121 157 A11110113
Q1 3  P11310121 8.9  A11110114 Yes  2271111111?1?721
Q1 4 P11310424 45  A15110115
Q2 1 P00111111  ns ns 2 P11112221 7.2 A41111112  Yes  ??1111117111222
Q3 1 P00111110  ns ns 2 P12020212 5.6  A11010311 No  ?71111171272771|| ?722222712722?1
ADH Activity Corrected for F/S High/Low
QR1 1 P11011111 s ns 2 P11120211 186 A12110111  Yes  ti7iiiiiilizeeal
QR4 1 P11011111 s ns 2 P11121211 216 AL1113111  Yes ‘7MLz
QR5 2~ P21012022 g9  A15011015 2  P12212122 6.6  A25154133 - linked to ADH
QR6 2 P00211201 g6  A00141504 1  P11101111 ns ns No 222?71?7?711117111 || 222?17722227222
QR2 1 PO0111111 s ns 2 P21112221 112 AS51111111  Yes  /rHiH7izz2
QR7 1 P01110110 ns ns 2 P11221120 6 A21115110 No 71117117112 2?12 || ?222?22?1122?12
QRS 1 P11110110 ns ns 2 P11122122 7.7 A11411112 No 11117112?112272 || 2222?222?112272
QR3 1 P00111110 ns ns 2 P12020112 4.9 A42010412 No ??11111?1272?71 || ??22222?12?22?71

Note: Not significant (ns) steps are Blog;o(P-value) < 4. Phasing is carried out at the peak location from Supplemental Table 2 or the mid-point if
the QTL is detected in both populations. Phase gives group membership of each founder (A1-AB8 or B1-AB8) with 0 denoting missing founders at
that position. Assign Prob gives the probability the founder belongs to the assigned group (1>0.99, 2>0.95, 3>0.90, 4>0.8, 5>0.5). Link via AB8
indicates whether the phasing for the two populations could be linked using the founder in common, AB8. Linking was not possible when AB8
haplotypes at the QTL were missing in the pA or pB RILs, or was phased with low probability. Pattern Search is the pattern to find in Supplemental
Table 6. Note that for X, 2R, 3L, and 3R the pattern search is 15 characters (A1-AB8,B1-B7), whereas for 2L it is 16 characters (A1-AB8, B1-B4,

DE~A DEh DA D7\ cinmcrn thAa ctandard arrananmant 21 chramacaman in DR wwnae enmiinnand anainet hath icAa1 and ADOQ



SUPPLEMENTAL FIGURES

Supplemental Figure 1
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Estimates of genotype uncertainty in the DSPR RILs. (A) Histogram showing the
frequencies of the proportion of RILs with an uncertain genotype per each position.
(B) Histogram showing the proportion of positions with an uncertain genotype per
each RIL. In both A and B an uncertain genotype is defined as a maximum founder
genotype probability below 0.95.



Supplemental Figure 2

Characteristics of the DSPR. (A) Distribution of recombination breakpoint intervals in the
DSPR RILs. (B) Distribution of autosomal segment lengths (cM).



Supplemental Figure 3
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The FlyBase (female) map versus the expanded map in the DSPR for the three
major chromosomes (X, 2, 3). Expanded map is 100*cumulative number of
recombination breakpoints divided by the total number of DSPR RILs. The
expanded map is 20x the Fly Base map in both the X-chromosome and the
autosomes in both pA and pB.
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Supplemental Figure 4

Founder composition of the DSPR RILs. The center line of the box is the median
proportion of each RIL derived from a given founder (lower edge of the box is the first
quartile, upper edge is the third quartile, whiskers extend to 1.5 times the interquartile
range). The horizontal line at 1/8 denotes the expected proportion for equal founder
genotype composition.
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Supplemental Figure 5
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The genotype of RIL A1.100 with the most likely founder-of-origin for each chromosomal segment indicated by a colored
block. White space indicates regions where the most likely founder-of-origin is below 0.95. Data from RAD genotyping is
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Supplemental Figure 6
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Genetic variation in ADH activity in DSPR founders. ADH activity measure (mean 2
SD) for all 15 DSPR founder lines. Green bars are lines fixed for the Slow allele at
Adh F/S nonsynonymous variant, and orange bars are lines fixed for the Fast allele
Slow founders, as well as lines B3 and B6 are fixed for the ! 1-Low allele, while the

remaining lines harbor the I 1-High allele.



Supplemental Figure 7
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Genetic variation in ADH activity in DSPR RILs. Mean phenotype (x 1-SD) for each of
1,737 RILs. Each RIL was assayed eight times on average, and each replicate sample
was the homogenate from five 3-5 day old males.
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Supplemental Figure 8
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Epistasis between a pair of ADH QTL. Residual means of the OhighO and OlowO allele
classes at QTL QR1 and QR4 after correcting for the F/S and ! 1 polymorphisms at
Adh, showing an interaction between the loci (F1 654 = 6.0, P = 0.014).
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Supplemental Figure 9
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Residual founder genotype means and standard errors at each significant QTL. The
number of each confidently assigned (HMM probability > 0.95) founder genotype is listed
above each plot. Black squares (! ) show founders in the OhighO class, stars { show
founders in the OlowO class, open circle$ () show founders with an uncertain class
assignment. Gray points (# ) denote cases where all founders in one population (either
pA or pB) all belong to a single class but it is unclear whether the class corresponds to
the OhighO or OlowO classes in the other population. QR5 could not be confidemthsed
due to linkage to the Adh locus.
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