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Circadian rhythms govern the behavior, physiology,
and metabolism of living organisms. Recent studies
have revealed the role of several genes in the clock
mechanism both in Drosophila and in mammals. To
study how gene expression is globally regulated by the
clock mechanism, we used a high density oligonucleo-
tide probe array (GeneChip) to profile gene expression
patterns in Drosophila under light-dark and constant
dark conditions. We found 712 genes showing a daily
fluctuation in mRNA levels under light-dark conditions,
and among these the expression of 115 genes was still
cycling in constant darkness, i.e. under free-running
conditions. Unexpectedly the expression of a large num-
ber of genes cycled exclusively under constant dark-
ness. We found that cycling in most of these genes was
lost in the arrhythmic Clock (Clk) mutant under light-
dark conditions. Expression of periodically regulated
genes is coordinated locally on chromosomes where
small clusters of genes are regulated jointly. Our find-
ings reveal that many genes involved in diverse func-
tions are under circadian control and reveal the com-
plexity of circadian gene expression in Drosophila.

The use of Drosophila has been at the forefront of studies of
the molecular and genetic basis of circadian rhythms (1). A
number of clock genes have been identified in Drosophila, and
interlocked per-tim and Clk feedback loops are now thought to
underlie the central molecular machinery of circadian rhythms
(2, 3). However, we still do not know how expression of the
whole genome is orchestrated by the circadian mechanism nor
have we identified all the genes involved. One comprehensive
way to find out all the rhythmically expressed genes is to utilize
microarray. A number of genes regulated in a circadian manner
have been identified in Arabidopsis and mammalian cultured
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cells (4, 5). Since information about all the possible transcrip-
tion units is available in Drosophila (6, 7), we can extensively
analyze the data for all the genes relating to their function.
Functions of identified genes can be analyzed using various
genetic tool and databases (9—11) available in Drosophila.

EXPERIMENTAL PROCEDURES

Strain and Sample Preparations—white’'’® was used as a wild-type

strain, and Clk”™ was also used (11). Flies were reared in a regime of
12 h of light followed by 12 h of darkness (LD)," and collected every 4 h
over 2 days. Total RNA was prepared from 100 heads of 1-week-old
adult males and females using the Fast RNA kit (BIO 101, Inc.) fol-
lowed by DNase treatment. Double-stranded cDNA was synthesized
from 10 pg of total RNA using Superscript II reverse transcriptase
(Invitrogen) and was used as a template to synthesize biotin-labeled
cRNA by in vitro transcription using an ENZO BioArray High Yield
RNA transcript labeling kit. Amplified cRNA was fragmented and hy-
bridized to GeneChip Drosophila arrays (Affymetrix, Santa Clara, CA)
for 16 h at 45 °C. Hybridized arrays were washed, stained, and scanned
using a Hewlett-Packard GeneArray Scanner. Affymetrix GeneChip
software was used to determine the average difference between per-
fectly matched oligonucleotide probes and single base pair mismatches
for each probe set. Data were then scaled globally such that the total
intensity of each microarray is equal. The resulting hybridization in-
tensity values reflect the abundance of a given mRNA relative to the
total RNA population and were used in all subsequent analyses. Quan-
titative PCR was performed using the ABI Prism 7700 and SYBR Green
reagents (Applied Biosystems).

Analysis of Cycling Genes—We examined gene expression profiles
under LD using two successive filters: a periodic filter to extract genes
with periodic expression patterns and a deviation filter to identify genes
where the changes were above background level.

First, to extract genes with periodic expression pattern, we empiri-
cally tested for statistically significant cross-correlation between the
temporal expression profiles of each probe set and cosine waves of
defined period and phases. We prepared cosine waves of nine test
periodicities (7) from 20 to 28 h in increments of 1 h. Cosine waves of
each test period were considered over 60 phases (i.e. peaks at 60 equally
spaced times in the defined period), yielding a total of 540 test cosine
waves. Statistical significance was assessed by an empirical procedure.
We generated ~14,000 (the same number of probe sets) normally dis-
tributed random expression profiles. Then we calculated correlation
between the random profiles and each of the 540 test cosine waves.
Standard deviations and averages of cross-correlation were virtually
equal for 540 cosine filters despite their different periods and phases.
Thus, we searched for the common cut-off correlation of these cosine
filters so that 95% of random expression profiles were filtered out after
passing 540 parallel cosine filters. We determined this value as 99.8%
probable correlation. This analysis is independent of signal strength
and imposes no minimal change in amplitude.

Next, to further extract genes whose variation was above back-
ground, we determined the noise level associated with a series of ex-

! The abbreviations used are: LD, 12 h of light followed by 12 h of
darkness; DD, constant dark; RT, reverse transcription; GABA, y-ami-
nobutyric acid.

This paper is available on line at http://www.jbc.org
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Genome-wide Orchestration of Circadian Rhythms

Fic. 1. Cycling of gene expression in a
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a cluster image of 712 cycling genes under
LD. Data were normalized so that the av-
erage and the standard deviation of signal 6
intensities of 12 time points are 0.0 and 1.0,
respectively. For each gene, the 12 horizon- 5
tal bars along the time axis represent a
48-h series of data. The genes were ordered
by their peak time to help to visualize the 4
extensive pattern of cycling. Bars are col-
ored red for positive values and green for 3
negative values as shown in the upper color
code. b, a cluster image of 456 genes whose 2
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points was 1.0. For data in CIk’™* back-
ground, signal intensities of these genes
were divided by the average signal intensi-
ties under LD conditions. WT', wild type.

perimental procedures for each probe set. Two replicate samples (i.e.
two sets of 100 fly heads collected independently at the same time of the
day) were hybridized to two GeneChips. The standard deviation of the
two signal intensities for each probe set was calculated and used as
noise deviation (o) in subsequent analysis. Expression profiles which,
over the 12 time points, show a standard deviation (s) greater than
noise deviation (o) with 95% significance are classified as “changing.”
95% probability cut-off values are determined from y? (chi-square)
distribution with 11 degrees of freedom ((12 — 1) s*¢” > 19.6751).

To estimate the false positive rate, we generated ~14,000 (the same
number of probe sets) random expression profiles that were normally
distributed using the noise deviations as determined above. Then we
filtered these random expression profiles using two successive filters.
Random profiles produced 27 genes classified as “periodically chang-
ing.” We assume that this estimates the false positive rate (i.e. 3.8% of
all genes identified would be false positives).

To analyze periodicity of gene expression profiles under constant
dark (DD), we used damping cosine curves as test waves. We prepared
damping cosine waves of four decay rates (k) from 0.0/h (no damping) to
0.03/h (half-life is 23.0 h) in increments of 0.01/h. Each was considered
at nine test periodicities and over 60 phases as described above. We
used the same cut-off cross-correlation values and the same deviation
filters as in LD analysis.

Phase Analysis—To determine the phase of cycling genes, we tested
for correlation between the temporal expression profiles of each gene
and 24-h period cosine waves at 60 different phases. We estimated the
phase of each cycling gene from the phase of the cosine wave with which
it was correlated most closely.

Determination of Statistical Significance for Rhythmic Biological
Processes and Periodically Regulated Molecules—We classified the cy-
cling genes by biological process category in the Gene Ontology data-
base (9). For each category, we calculated the probability of finding at
least r periodically regulated genes from the category size (n) using the
cumulative hypergeometric probability distribution. Probability is
given by:

Probability = 1 — E (?)((5):7)

=1

where N is the total number of genes within the genome, and R is the
total number of periodically regulated genes. p values (—log,, (proba-
bility)) where the sum of probabilities is below 0.05 were considered
significant.
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(— e |
Time(h)

We also performed similar analyses using the LIGAND metabolic
database (9). We mapped cycling genes into the metabolic network in
Drosophila and calculated the probability for observing at least r cy-
cling genes within n enzymes metabolizing the same molecule using the
cumulative hypergeometric probability distribution as above.

Analysis of Clk’"™*—For each gene, expression levels in CIk’ mu-
tants were averaged with those in wild-type flies. Both were kept in LD
conditions, and equivalent points in the light-dark cycle were compared.
Genes were classified as “up-regulated” if expression was at least 2
times higher in the mutant and “down-regulated” if expression was
least 2 times lower in the mutant. Otherwise genes were classified as
“unchanged.”

Mapping of Periodically Regulated Genes and Calculation of Chro-
mosome Correlation Maps—Among 14,010 probes on the GeneChip, 44
probes are for control, and 299 probes map to multiple genes. The other
13,667 probes map to single genes. Among these, there are several
redundant probe sets that map to the same gene, leaving 13,282 non-
redundant probes. 12,795 of these match in FlyBase ID (10) to identified
genes from Release 2 Drosophila genomic sequences (6, 7). We identi-
fied the chromosomal positions of all 12,795 genes using the BLASTN
algorithm. Using the chromosomal positions obtained above, we
mapped the genes belonging to each Class I, II, and III on chromosomes.
To detect co-regulated regions, we calculated the correlation between
expression patterns under LD conditions of genes on the same chromo-
some as described elsewhere (12). To identify significantly co-regulated
regions, we calculated the average correlation of six adjacent genes and
compared it with the average correlation of six nonadjacent genes as
background. There were 140 chromosomal regions where the average
correlation of the six adjacent genes was more than 3.5 standard devi-
ations from background, i.e. the mean average correlation of six non-
adjacent genes. This analysis showed that a substantial number of
adjacent sets have correlated expression patterns in comparison with
25 expected co-regulated regions derived from a control set of nonadja-
cent genes. Similar results were obtained from analysis of 2-10 adja-
cent genes. Among 140 chromosomal regions, 38 clusters of genes in-
cluded periodically regulated genes. We also analyzed co-expressed
region under the DD condition and obtained similar results to the LD
condition.

RESULTS AND DISCUSSION

We have examined temporal patterns of gene expression
under LD and under DD using a GeneChip (Affymetrix) repre-
senting the entire genome (more than 13,500 genes) of Dro-
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sophila melanogaster. Flies were collected every 4 h over 2 days
both in LD and DD, and biotin-labeled probes made from cDNA
from 100 heads were used for hybridization. We estimate that
the expression of 6,061 genes (43.4% of all genes) was detected
on GeneChip. The number of genes detected here is thought to
be delimited by the detection method using GeneChip, and
there should be additional cycling genes expressed at a lower
level or in a small number of cells. Data were analyzed through
two sequential statistical filters, and 712 genes (5.3% of the
whole genome) were classified as periodically regulated genes
in LD (Fig. 1a). This is likely to be a minimum number for the
genes that are periodically regulated; the number may increase
if a different filtration analysis was applied. Our analyses
might not detect genes that cycle in some cells but not in
others, and moreover, it is technically difficult to monitor genes
with very low levels of transcription. The number of periodi-
cally regulated genes in Drosophila is similar to that reported
from Arabidopsis under constant light (4), in which 6% of genes
investigated are rhythmic, but is in contrast to cyanobacteria,
in which nearly all genes are expressed periodically (13). We
found that genes implicated in circadian rhythms, including
period (per) (14), timeless (tim) (15), Clock (Clk) (11), vrille (vri)
(16), cryptochrome (cry) (17), and takeout (to) (18), cycled with
high amplitude and in similar phase, as previously reported,
validating our experimental and statistic procedures (Fig. le).
We analyzed the phase of periodically regulated genes at a
resolution of 0.4 h and found two peaks around ZT10 and ZT20
(Fig. 1c). The peaks may reflect the after-effect of the change
from dark to light and light to dark since significant peaks were
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absent under the constant dark condition (Fig. 1d). The peak
phases of the clock genes, Cik, cry, per, vri, tim, and to, were not
at these times. We then analyzed the gene expression under
DD (Fig. 16) and found that 115 genes of 712 were still peri-
odically regulated in the free-running condition (Class I, peri-
odically regulated both in LD and DD). The remaining 597
genes were judged to be periodically regulated only in LD
(Class II). Surprisingly 341 genes that were not judged as
periodically regulated under LD were, however, periodically
regulated under DD (Class III). Their cyclings might have been
suppressed or masked under LD as suggested from behavioral
experiments (19). In our classification of genes we should note
that because we used a strict filter to identify periodically
regulated genes, genes judged to be not cycling might in fact
cycle with low amplitude. Lists of all genes in each class may be
found in Supplemental Tables I-III. After completion of our
work two similar works using GeneChip were published (20,
21). Their findings are similar to ours, but there are several
differences, specifically the Class II and III genes were not
mentioned in other studies. We think that the major differ-
ences are the numbers of sampling and statistical analyses. We
analyzed data for 2 days both under LD and DD, while the
previous studies analyzed data only for 1 day in each light
condition. Several interesting periodically regulated genes
were identified from the three classes, I, II, and III (Fig. 2). The
reliability of GeneChip data was assessed by quantitative RT-
PCR analyses, which confirmed that both methods yielded
similar data. A novel candidate of clock genes, Pdp1, showing a
robust cycling (Fig. 2a), encodes a transcription factor with
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Fic. 3. Global chromosomal profiles of periodic gene expression. a, correlation map for gene clusters that included the Class I genes on
the right arm of the second chromosome. The green block at the center indicates the group of six adjacent co-expressing genes, including cytochrome
P450, Cyp6a17 (Class 1), Cyp6a23, Cyp6al9, Cyp6a9, Cyp6a20, and Cyp6a21. The numbers along the matrix represent the gene number along the
chromosome. Green squares indicates a positive correlation; red squares indicate a negative correlation. b, the six cytochrome P450 genes that are
periodically co-regulated under LD and DD. Cyp6al7 is represented by the green line with the highest peak at a time point of 25 h. ¢, correlation
map for gene clusters that included the Class I genes but that have no functional relatedness to each other. d, three genes on the third chromosome
(CG11891, which belongs to Class I, CG11889, and CG10513) showed similar rhythmic expressions in LD, and periodic expression of these genes
also persists under DD. Data for CG11889 under DD is not shown here as they included a few negative values. e, correlation map for gene clusters
that included the three Class II genes on the left arm of the third chromosome. f, CG7646, CG7654, and CG7433 are Class II genes, and their
neighboring gene, neurocalcin, showed a similar expression pattern in LD. WT, wild type.

homology to vri (16). Most of the genes we found to cycle could
be classified according to the category of their “biological proc-
ess” as defined in the Gene Ontology database (8) (Supplemen-
tal Tables IV and V). Phototransduction is one such category,
which includes a significant number of periodically regulated
genes. Two of these were Class I genes. Photoreceptor dehy-
drogenase, Pdh, also showed a clear cyclical expression (Fig. 2).
One retinoid-binding protein (CG5958) was periodically ex-
pressed with peak at dusk, while the other retinoid-binding
protein (CG10657) belonging to Class II was cycling with al-
most opposite phases. A number of genes belonged to Class II.
Three opsins, Rh3, Rh4, and Rh6, which express in the central
rhabdomeres of the compound eye’s ommatidia, showed rhyth-
mic expression. Another opsin, Rh5, belonged to Class III. The
ninaA gene encoding cyclophilin, which transports opsins from
endoplasmic reticulum to microvilli membrane, also showed
rhythmic expression. Molecules associating with Ca®* signal
transduction in the photoreceptors, inaC, inaD, and ¢rpl, also
cycled (Fig. 2b). The expression of most genes listed above
peaked in the morning, whereas Rh6 and trpl peaked in the
evening. Visual sensitivity is controlled by a circadian rhythm
in insects (22), and it would therefore be interesting to know
how cyclical changes in these genes influence photoreceptor
structure and function.

We also used the LIGAND metabolic database (9) to examine
the functional significance of periodically regulated genes (Sup-
plemental Tables VI and VII). Enzymes and transporters in-
volved in metabolism or function of glutamate and GABA were
periodically regulated. Eaat1, CG5618, and CG7470 are Class
I genes, and Gdh, black, CG4233, and CG7433 are Class II
genes. GsI belongs to Class III. All genes except CG4233
showed robust rhythmicity with peaks in the dark phase. In
mammals, glutamate (23) and GABA (24) are neurotransmit-
ters associated with clock function. These molecules mimic

the dark pulse to a circadian rhythm in the optic lobe of
Musca (25). In Drosophila, one type of glutamate receptor is
highly enriched in pacemaker neurons (26), and our data
suggest glutamate and GABA might have a role in the circa-
dian mechanism. In the light of a recent finding that the
redox state of NAD cofactors is involved in circadian rhythms
(27), it is interesting that many enzymes related to NAD™,
NADH, NADP™, and NADPH metabolism were periodically
regulated. There are 16 periodically regulated genes directly
associated to the synthesis of these nicotinamide nucleotides.
Three are in Class I, and the remaining 13 are in Class II.
Their peaks expression occurred in three phases under LD:
noon, dusk, and night.

We next examined the cycling of gene expression in the
arrhythmic mutant of the Clock (Clk) gene (11) under LD. Our
study showed that many genes are cycling only in LD, and we
then asked whether the cyclings of the Class II genes are
merely a reflection of light responses. Homozygous Cl”” mu-
tants show completely arrhythmic locomotor behavior under
DD (11). CLK is a transcription factor and activates clock-
regulated genes (1, 2, 11). In the Clk mutant, periodically
expression of all the clock genes disappeared (Fig. 1e), and only
a few genes were judged to cycle under LD (7, 16, and 23 genes
in Class I, II, and III, respectively; Supplemental Table VIII). It
is possible that the cycling genes in the Clk”™* mutant may
represent genes controlled by a possible CLK-independent
mechanism. We did not analyze the cycling pattern with two
peaks in a day. If cycling is simply controlled by light-on and
-off, it shows a pattern with dual peaks in a day. We did not
investigate this possibility, but genes belonging to the Class III
may have such a property. Further studies are necessary to
investigate this possibility.

Our results suggest that the cycling of the Class II genes is
not merely a result of light exposure during LD but is under
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circadian control. Under LD, the expression levels of per, tim,
vri, and to were decreased relative to Clk (Fig. 1le), whereas Clk
and cry continue to express at a high level as previously shown
(11, 17). Fig. 2 shows the expression patterns of seven genes in
CIE7™  If the transcription level of a gene is lowered in CIk7™,
the gene might be up-regulated by Clk, whereas if the level is
not affected, the gene might be regulated by a CLK-independ-
ent mechanism. The expression of about 6% of genes was de-
creased, while in about 3% of genes it was increased. In the
latter case, their transcription might normally be down-regu-
lated by genes controlled by CLK. These results indicate that
CLK regulates transcription in many genes, but there are other
genes in which transcription is not directly controlled by CLK.
In addition some genes might be negatively regulated by CLK.
We do not think that these changes are caused by the genetic
background differences as we dealt with genes whose expres-
sion level changed over 2-fold or one-half. Our study thus
shows that a single mutation in such a central gene regulator
results in global but differential changes of gene expression.

We mapped the chromosomal locations of genes belonging to
each class (I, I, and III) and found that they were not randomly
distributed but clustered on chromosomes. There were 15 clus-
ters where periodically regulated genes occupied a highly con-
densed chromosome interval. This suggests that temporal gene
expression might be locally regulated on chromosomes. To con-
firm this possibility, we calculated the correlation of temporal
expression pattern along the neighboring genes on all chromo-
somes and found 140 chromosomal regions where neighboring
genes are expressed with a similar pattern to each other.
Among them, 38 regions contained at least one periodically
regulated gene. There were six genes in Class I, 24 in Class II,
and eight in Class III. For example, the expression patterns of
six neighboring genes belonging to the cytochrome P450 family,
located on the right arm of the second chromosome, are similar
(Fig. 3, a and b). There is a region where genes are co-regu-
lated, but their functions are unknown (Fig. 3, ¢ and d). More-
over, we found that functionally unrelated genes are co-regu-
lated (Fig. 3, e and /). These results suggest that the temporal
expression of neighboring genes is influenced by a periodically
regulated gene. Searches of each class of periodically regulated
genes so far failed to reveal any common motifs in the nucleic
acid sequence along the putative regulatory region of each class
of cycling genes. We found that the co-regulation of temporal
expression occurs even more globally. The co-regulated regions
were observed along the fourth chromosome at intervals of
about 5-10 genes (data not shown). The regular spacing sug-
gests control at the level of higher order chromatin structure as
previously reported in suprachiasmatic nuclei neurons (28).
These results suggest that gene expression on chromosomes is
globally regulated by circadian mechanisms, although we still
do not know their molecular bases. Coordinated gene regula-
tion at the chromatin level might be an economical way in
remodeling chromosome structures.

Our study thus reveals the complex transcriptional orches-
tration of genes under LD and DD conditions in Drosophila.

Genome-wide Orchestration of Circadian Rhythms

Although cycling gene expression is not always essential for
circadian function, in clock genes such as cyc (29) and double-
time (30) our study has established the candidacy of many
candidate genes that might be implicated in circadian mecha-
nisms. Further work using genetic tools available in Drosoph-
ila should help to explore the function of these genes with the
prospect of leading to a greater understanding of the molecular
basis of circadian rhythms in all organisms.
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Table 1: Drosophila Genes Rhythmically Expressed Both in Light-Dark and Constant Dark Conditions.

Accession # Gene Name Correlation(LD+DD) |Phase(LD) |Phase(DD) (né:llzikljvet)l_evels in Clk
’ FBgn0014396 ’ timeless ’ 1.9689 ’ 14.8 ’ 152 ’ Down (0.19061)
’ FBgn0040900 ’ CG17777 ’ 1.94301 ’ 212 ’ 21.6 ’ Down (0.133756)
’ FBgn0016076 ’ vrille ’ 1.90589 ’ 13.6 ’ 12.4 ’ Down (0.1759)
’ FBgn0024290 ’ Slowpoke binding protein ’ 1.90238 ’ 14.4 ’ 12.4 ’ Not Changed (1.17702)
’ FBgn0023076 ’ Clock ’ 1.89791 ’ 2. ’ 2. ’ Not Changed (1.61517)
FBgn0026314 ;’;)P'g'ycosy'”ans‘cerase 1.88243 2. 0.8 Not Changed (0.937727)
’ FBgn0025680 ’ cryptochrome ’ 1.87782 ’ 5.2 ’ 5.2 ’ Not Changed (1.6446)
’ FBgn0039324 ’ CG10553 ’ 1.87508 ’ 19.6 ’ 19.6 ’ Not Changed (0.918862)
’ FBgn0032167 ’ CG5853 ’ 1.87215 ’ 16. ’ 18.8 ’ Not Changed (0.510791)
’ FBgn0031326 ’ CG5156 ’ 1.85227 ’ 2.8 ’ 2.4 ’ Down (0.403719)
’ FBgn0038184 ’ CG9285 ’ 1.84608 ’ 1.6 ’ 0.4 ’ Not Changed (1.01046)
’ FBgn0032022 ’ CG14275 ’ 1.84465 ’ 14. ’ 13.2 ’ Not Changed (1.06334)
’ FBgn0036992 ’ CG11796 ’ 1.82834 ’ 4. ’ 1.2 ’ Not Changed (1.20056)
’ FBgn0030422 ’ CG15723 ’ 1.8223 ’ 216 ’ 208 ’ Not Changed (0.668471)
’ FBgn0034115 ’ CG16796 ’ 1.80734 ’ 20.8 ’ 0.4 ’ Not Changed (0.548936)
’ FBgn0038862 ’ CG5798 ’ 1.80607 ’ 124 ’ 12. ’ Down (0.429404)
’ FBgn0032886 ’ CG9328 ’ 1.79906 ’ 22. ’ 208 ’ Not Changed (1.57588)
’ FBgn0038966 ’ CG13848 ’ 1.7974 ’ 0.4 ’ 24, ’ Not Changed (0.585615)
’ FBgn0031913 ’ CG5958 ’ 1.79351 ’ 10.4 ’ 11.2 ’ Not Changed (1.28367)
’ FBgn0003068 ’ period ’ 1.7928 ’ 13.6 ’ 136 ’ Not Changed (0.823371)
’ FBgn0039298 ’ takeout ’ 1.78783 ’ 23.6 ’ 232 ’ Down (0.00711846)
FBgn0011603 g:ﬁ;‘é:i‘;ee‘;t;’;e 1.7863 2.8 16 Not Changed (1.09725)
’ FBgn0034390 ’ CG15093 ’ 1.78341 ’ 3.2 ’ 5.6 ’ Not Changed (0.75899)
’ FBgn0033289 ’ cG2121 ’ 1.77377 ’ 12. ’ 12. ’ Not Changed (1.33584)
’ FBgn0031428 ’ CG9886 ’ 1.7695 ’ 19.6 ’ 20. ’ Not Changed (0.948965)
’ FBgn0034108 ’ CG3767 ’ 1.76112 ’ 23.2 ’ 16 ’ Not Changed (1.18085)
’ FBgn0023548 ’ msta ’ 1.76079 ’ 22.4 ’ 20.8 ’ Not Changed (1.21929)
’ FBgn0016694 ’ PAR-domain protein 1 ’ 1.76031 ’ 14. ’ 14. ’ Not Changed (0.578511)
’ FBgn0033464 ’ CG1441 ’ 1.75884 ’ 22.4 ’ 21.6 ’ Not Changed (0.724898)
’ FBgn0024289 ’ Sorbitol dehydrogenase 1 ’ 1.75587 ’ 10.4 ’ 13.2 ’ Not Changed (1.43016)
’ FBgn0010383 ’ Cytochrome P45-18al ’ 175318 ’ 17.6 ’ 15.6 ’ Down (0.4171)
’ FBgn0036975 ’ CG5618 ’ 1.74869 ’ 22. ’ 24. ’ Down (0.465337)
’ LD15411.3prime-hit ’ CG17100 ’ 1.74559 ’ 13.2 ’ 13.6 ’ Not Changed (0.839869)
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’ LD29569.3prime-hit ’ CG12790 ’ 1.74397 ’ 21.6 ’ 22. ’ Not Changed (1.15495)

’ FBgn0000723 ’ Fps oncogene analog ’ 1.74169 ’ 17.2 ’ 12 ’ Not Changed (1.28634)

’ FBgn0034229 ’ CG4847 ’ 1.74157 ’ 6. ’ 5.2 ’ Not Changed (1.1628)

’ FBgn0032739 ’ CG15171 ’ 1.73872 ’ 14.4 ’ 12. ’ Not Changed (0.904992)

’ FBgn0040491 ’ Buffy ’ 1.73788 ’ 9.6 ’ 236 ’ Not Changed (1.58313)

’ FBgn0038211 ’ CG9649 ’ 1.73656 ’ 2.4 ’ 16 ’ Not Changed (1.83911)

’ FBgn0039309 ’ CG11891 ’ 1.73006 ’ 22. ’ 21.2 ’ Not Changed (0.801263)

FBgn0011768 Formaldehyde 1.72598 9.6 11.6 Not Changed (0.832379)
dehydrogenase

’ FBgn0035282 ’ CG13936 ’ 1.72321 ’ 9.6 ’ 12.4 ’ Down (0.244055)

’ FBgn0037290 ’ CG1124 ’ 1.72075 ’ 7.6 ’ 7.6 ’ Not Changed (0.790751)

’ FBgn0015872 ’ Drip ’ 1.71802 ’ 9.2 ’ 4.4 ’ Not Changed (1.46769)

’ FBgn0015714 ’ Cyp6al? ’ 1.71544 ’ 236 ’ 08 ’ Not Changed (1.01577)

’ FBgn0033821 ’ CG10799 ’ 171527 ’ 19.6 ’ 22. ’ Not Changed (0.857952)

’ FBgn0034934 ’ CG2827 ’ 1.71292 ’ 9.6 ’ 10.8 ’ Down (0.467347)

’ GH1265.3prime-hit ’ CG12397 ’ 1.71054 ’ 18.8 ’ 21.2 ’ Not Changed (0.894984)

’ FBgn0039084 ’ CG10175 ’ 1.70787 ’ 17.6 ’ 19.2 ’ Not Changed (0.866168)

’ FBgn0037865 ’ CG18578 ’ 1.70703 ’ 4.4 ’ 2.4 ’ Not Changed (1.20009)

’ FBgn0033675 ’ CG8889 ’ 1.70439 ’ 2.8 ’ 23.6 ’ Not Changed (1.2497)

’ FBgn0027593 ’ BCDNA:GH03693 ’ 1.70365 ’ 17.6 ’ 10. ’ Up (2.52465)

’ FBgn0031971 ’ CG7224 ’ 1.70198 ’ 18.8 ’ 172 ’ Not Changed (1.1274)

’ FBgn0031808 ’ CG9507 ’ 1.70127 ’ 18.4 ’ 17.2 ’ Not Changed (1.659)

’ FBgn0036673 ’ CG11915 ’ 1.69733 ’ 12 ’ 24, ’ Not Changed (1.26821)

FBgn0027055 gﬁ)ﬁg;gmp'ex homolog | g9635 18. 3.6 Not Changed (0.828713)

’ FBgn0038212 ’ CG9645 ’ 1.6946 ’ 4.4 ’ 28 ’ Not Changed (1.14215)

’ FBgn0035985 ’ CG3672 ’ 1.68791 ’ 23.6 ’ 0.4 ’ Not Changed (0.750775)

’ FBgn0034706 ’ CG11275 ’ 1.68698 ’ 216 ’ 23.2 ’ Not Changed (0.578001)

’ FBgn0041001 ’ CG14403 ’ 1.6842 ’ 228 ’ 22.4 ’ Not Changed (1.03193)

’ LP11629.3prime-hit ’ CG3451 ’ 1.68388 ’ 18. ’ 19.2 ’ Not Changed (1.22562)

’ FBgn0038972 ’ CG7054 ’ 1.68145 ’ 11.2 ’ 10.8 ’ Not Changed (1.81932)

’ SD1469.3prime-hit ’ CG8468 ’ 1.68036 ’ 13.2 ’ 10.4 ’ Not Changed (1.18721)

’ FBGn0037607 ’ CG8036 ’ 1.67872 ’ 8.8 ’ 12. ’ Not Changed (0.983286)

’ FBgn0037515 ’ CG3066 ’ 1.67825 ’ 0.4 ’ 24. ’ Not Changed (0.81568)

’ FBgn0036659 ’ CG9701 ’ 1.67813 ’ 216 ’ 16.8 ’ Not Changed (1.29681)

’ FBgn0039001 ’ CG4919 ’ 1.67624 ’ 11.2 ’ 1238 ’ Not Changed (0.719025)

’ FBgn0036698 ’ CG7724 ’ 1.67282 ’ 16 ’ 236 ’ Not Changed (1.09218)
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’ FBgn0034431 ’ CG7417 ’ 1.67144 ’ 8.4 ’ 5.2 ’ Not Changed (1.36717)
’ FBgn0038987 ’ CG6926 ’ 16713 ’ 8.8 ’ 24. ’ Not Changed (0.910419)
FBgn0026439 52‘[:]';32% f‘;"ino acid 1.66755 18.8 6. Not Changed (0.998365)
’ FBgn0000711 ’ flap wing ’ 1.66573 ’ 0.8 ’ 236 ’ Not Changed (1.06101)
’ FBgn0030258 ’ CG1552 ’ 1.66379 ’ 232 ’ 08 ’ Not Changed (0.870164)
’ FBgn0029534 ’ CG5273 ’ 1.66197 ’ 08 ’ 23.2 ’ Not Changed (0.701181)
’ FBgn0004210 ’ puckered ’ 1.65739 ’ 12.4 ’ 10.4 ’ Not Changed (0.923931)
’ FBgn0033853 ’ CG6145 ’ 1.65468 ’ 16.8 ’ 18.8 ’ Not Changed (0.641126)
FBgn0038257 iﬁ)’:g;‘fg”ce marker 1.65443 10. 13.6 Not Changed (0.577934)
’ FBgn0013770 ’ Cysteine proteinase-1 ’ 1.65436 ’ 17.6 ’ 19.2 ’ Not Changed (0.807631)
FBgn0025879 :fiﬁéﬁ?é?gg;g; 1.65058 19.2 19.6 Not Changed (0.744938)
’ FBgn0034870 ’ CG13559 ’ 1.646 ’ 9.6 ’ 9.2 ’ Not Changed (0.823678)
’ FBgn0014269 ’ proliferation disrupter ’ 1.64505 ’ 15.6 ’ 1238 ’ Not Changed (0.638971)
’ FBgn0027601 ’ BCDNA:GH02901 ’ 1.64319 ’ 20.8 ’ 19.6 ’ Not Changed (0.877353)
’ FBgn0034259 ’ CG6459 ’ 1.64219 ’ 17.2 ’ 18. ’ Not Changed (0.856405)
’ FBgn0039678 ’ CG18111 ’ 1.64094 ’ 14.8 ’ 156 ’ Down (0.0912869)

’ FBgn0035881 ’ CG7176 ’ 1.63744 ’ 16 ’ 2.4 ’ Not Changed (0.658178)
’ FBgn0036876 ’ CG9451 ’ 1.6358 ’ 36 ’ 5.2 ’ Not Changed (0.7904)

’ FBgn0038525 ’ CG14329 ’ 1.62397 ’ 2. ’ 1.2 ’ Down (0.320034)

’ FBgn0038738 ’ CG4572 ’ 1.62377 ’ 17.2 ’ 224 ’ Not Changed (0.546444)
’ FBgn0035484 ’ CG11594 ’ 1.62141 ’ 9.2 ’ 11.6 ’ Not Changed (1.26861)
’ FBgn0036533 ’ CG6151 ’ 1.62038 ’ 8.4 ’ 6.8 ’ Not Changed (1.15278)
’ FBgn0038556 ’ CG7321 ’ 1.61756 ’ 7.6 ’ 4.4 ’ Not Changed (1.93357)
’ FBgn0035445 ’ CG12014 ’ 161732 ’ 18.4 ’ 6.4 ’ Not Changed (0.801971)
’ FBgn0032494 ’ CG5945 ’ 1.60659 ’ 1.2 ’ 2238 ’ Not Changed (0.783012)
’ FBgn0038749 ’ CG4468 ’ 1.60639 ’ 17.6 ’ 14.8 ’ Not Changed (1.16876)
’ FBgn0032844 ’ CG10746 ’ 1.60335 ’ 19.2 ’ 20.4 ’ Not Changed (0.928295)
’ FBgn0038409 ’ CG6815 ’ 1.60221 ’ 18.4 ’ 20.4 ’ Not Changed (1.23986)
’ FBgn0034632 ’ CG15668 ’ 1.60144 ’ 18.4 ’ 216 ’ Not Changed (1.0891)

’ FBgn0036106 ’ CG6409 ’ 1.59712 ’ 19.6 ’ 19.2 ’ Not Changed (0.676547)
’ FBgn0037146 ’ CG7470 ’ 1.59466 ’ 16.8 ’ 20.4 ’ Not Changed (1.12553)
FBgn0003738 ;rci)?::rgzgsphate 1.59436 10. 8. Not Changed (1.30312)
’ FBgn0036619 ’ CGA4784 ’ 1.50404 ’ 28 ’ 36 ’ Down (0.422368)

’ FBgn0039338 ’ CG4548 ’ 1.59401 ’ 9.6 ’ 12.8 ’ Not Changed (1.19963)
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’ FBgn0034429 ’ CG18607 ’ 1.58708 ’ 8.4 ’ 17.2 ’ Not Changed (0.647681)
’ FBgn0028647 ’ CG11902 ’ 1.58344 ’ 10.8 ’ 8. ’ Not Changed (1.01319)
’ FBgn0032213 ’ CG5390 ’ 1.58308 ’ 18.4 ’ 19.6 ’ Not Changed (0.839385)
’ FBgn0026878 ’ EG:22E5.12 ’ 1.58016 ’ 12.4 ’ 16. ’ Not Changed (0.780674)
’ FBgn0036572 ’ CG5165 ’ 157853 ’ 9.6 ’ 104 ’ Not Changed (1.59601)
’ FBgn0032836 ’ CG10680 ’ 156876 ’ 6.4 ’ 16 ’ Not Changed (0.51212)
FBgn0010288 I‘j;’(;?(‘)‘g;‘eca’boxy'termi”a' 1.56719 14.8 0.4 Not Changed (1.14789)
’ FBgn0035726 ’ CG9953 ’ 1.56286 ’ 19.2 ’ 21.2 ’ Not Changed (1.3658)

’ FBgn0032729 ’ CG10639 ’ 156115 ’ 112 ’ 96 ’ Not Changed (0.857882)
’ FBgn0031845 ’ CG9232 ’ 1.55565 ’ 4. ’ 7.2 ’ Not Changed (0.916696)
’ FBgn0015622 ’ Calnexin 99A ’ 1.554 ’ 17.6 ’ 16. ’ Not Changed (0.981196)
’ FBgn0033565 ’ CG18003 ’ 155225 ’ 6.4 ’ 8.4 ’ Not Changed (1.08237)
’ FBgn0010621 ’ T-complex Chaperonin 5 ’ 1.55122 ’ 9.6 ’ 16.4 ’ Not Changed (0.735536)
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Table 2: Drosophila Genes Rhythmically Expressed in Light-Dark Condition.

MRNA Levels in Clk

Accession # Gene Name Correlation(LD) |Phase(LD) (Clk/wt)

FBgn0030106 CG12120 0.9888 1.2 Not Changed (0.741749)
FBgn0036289 CG10657 0.984897 18.8 Not Changed (0.598144)
FBgn0035921 CG13305 0.983021 3.2 Down (0.103586)
FBgn0005614 trp-like 0.975107 7.6 Not Changed (1.20046)
FBgn0001263 inactivation no afterpotential D 0.97196 1.6 Not Changed (0.921595)
FBgn0025814 {\f;f]gse‘;gz'_ﬁ’lifathio”e S- 0.961461 8.8 Not Changed (0.647979)
FBgn0027604 BcDNA:GHO02712 0.960888 20. Not Changed (0.646978)
FBgn0037977 CG3132 0.960819 20. Not Changed (0.526222)
FBgn0036094 CG14153 0.960559 19.6 Not Changed (0.611659)
FBgn0001624 discs large 1 0.960522 21.2 Not Changed (1.28049)
FBgn0031629 CG3244 0.955695 19.2 Not Changed (1.46115)
FBgn0037468 CG1943 0.954076 17.6 Not Changed (0.87738)
FBgn0035499 Chd64 0.949662 2.8 Not Changed (1.14926)
FBgn0039464 CG6330 0.947241 20.4 Not Changed (1.38855)
FBgn0031436 CG3214 0.946706 20. Not Changed (1.15067)
FBgn0010218 Calphotin 0.94464 22.4 Up (2.51686)
FBgn0016122 ggtigéensm'com’e”ing ENzYMe- 1 0.943545 8.8 Not Changed (0.914123)
FBgn0033411 CG8805 0.943186 22. Not Changed (0.751144)
FBgn0037777 CG11722 0.942222 20. Not Changed (0.879737)
FBgn0011746 anachronism 0.94159 17.6 Not Changed (0.551526)
FBgn0032694 CG15162 0.939453 17.2 Not Changed (1.06215)
FBgn0026619 tafazzin 0.935343 19.6 Not Changed (1.0347)
LD44686.3prime-hit | CG15761 0.933106 15.6 Not Changed (0.973325)
FBgn0026616 alpha-Man-IIb 0.93277 224 Not Changed (1.79242)
FBgn0005619 Histidine decarboxylase 0.930556 22.4 Not Changed (1.15452)
FBgn0002936 gfetfr‘;ét'e”;fsl":t'o” nor 0.930496 24, Not Changed (0.907259)
FBgn0031767 CG9131 0.929797 19.6 Not Changed (0.69664)
FBgn0033523 CG12895 0.929786 21.2 Not Changed (0.715952)
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FBgn0003888 betaTubulin6D 0.928946 8.8 Not Changed (1.24992)
FBgn0035961 CG4948 0.928059 13.6 Not Changed (0.596847)
FBgn0000489 ﬁﬁ‘]';";depe”de”t protein 0.927351 16. Not Changed (0.862854)
FBgn0025725 alpha-coatomer protein 0.924793 8.4 Not Changed (0.847149)
FBgn0038519 CG5826 0.923895 22.4 Not Changed (0.720366)
FBgn0040594 CG11957 0.923862 8.4 Not Changed (1.58088)
EST mapped to
LD37921.3prime-hit | FBgn0032812(CG10263) and | 0.923399 6.8 Down (0.297359)
FBgn0032811(CG10268)
LP11484.3prime-hit Efcigstrg:a' growth factor 0.922569 8. Not Changed (0.967832)
LD8195.3prime-hit | CG3981 0.922121 20. Not Changed (1.41938)
FBgn0034579 CG9353 0.921983 20. Not Changed (0.720687)
FBgn0030769 CG13012 0.919985 8. Not Changed (0.858997)
FBgn0031925 Cyp4d21 0.919672 17.2 Not Changed (0.705324)
FBgn0032159 CG5885 0.919279 8.8 Not Changed (1.16854)
FBgn0032451 CG12292 0.918993 10. Not Changed (1.32118)
FBgn0004784 inactivation no afterpotential C 0.917874 3.6 Not Changed (1.84412)
FBgn0003091 Protein C kinase 53E 0.917581 22.4 Not Changed (1.49291)
FBgn0032514 CG9302 0.914038 10.8 Not Changed (0.997264)
FBgn0031215 CG11450 0.91391 11.2 Not Changed (1.39138)
FBgn0033189 CG2140 0.9132 6.8 Not Changed (0.761967)
FBgn0033311 CG8643 0.912517 13.6 Not Changed (1.03754)
FBgn0033218 CG1383 0.912291 10.4 Not Changed (1.03467)
FBgn0031684 CG8680 0.911988 20.4 Not Changed (0.937254)
FBgn0040588 CG13841 0.911142 3.2 Up (3.37187)
FBgn0038305 CG6572 0.910951 21.6 Not Changed (0.804201)
FBgn0036462 CG17166 0.910045 20. Not Changed (0.581676)
FBgn0013272 ('\:"Oentst':ﬁtcr;ig?iigsﬁepr:gmOter 0.909927 18.4 Not Changed (0.791062)
FBgn0034443 CG10460 0.908479 20. Not Changed (0.966422)
FBgn0033198 CG2080 0.908124 3.6 Not Changed (1.41531)
FBgn0036157 CG7560 0.908122 8.8 Not Changed (1.28688)
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FBgn0036834 CG6836 0.907185 1.2 Not Changed (0.746597)
FBgn0004511 dusky 0.906651 14.4 Not Changed (0.506098)
FBgn0003031 polyA-binding protein 0.90578 6.4 Not Changed (0.872431)
FBgn0030572 CG14413 0.905711 20.8 Not Changed (0.957716)
FBgn0036928 CG7654 0.905641 21.2 Not Changed (0.906804)
FBgn0039208 CG6643 0.905591 8.4 Not Changed (1.51549)
FBgn0025839 EG:152A3.7 0.904707 21.2 Not Changed (1.30516)
FBgn0031999 CG8419 0.904439 20. Not Changed (1.24126)
FBgn0014002 Protein disulfide isomerase 0.904222 6.8 Not Changed (0.976589)
FBgn0036661 CG9705 0.904179 12.8 Not Changed (0.83109)
FBgn0000579 Enolase 0.903988 9.2 Not Changed (1.28223)
GH28833.3prime-hit | CG2640 0.903512 19.6 Not Changed (0.707981)
FBgn0030967 CG7282 0.903193 9.6 Not Changed (1.13245)
FBgn0030245 CG1637 0.901396 21.2 Not Changed (0.761693)
FBgn0037892 CGbh242 0.901039 21.6 Not Changed (0.77375)
FBgn0033944 CG10127 0.900895 22.8 Not Changed (1.19234)
FBgn0022344 CG10340 0.900446 20.8 Not Changed (1.08002)
FBgn0032349 CG4779 0.900267 6. Not Changed (1.30951)
FBgn0025885 gﬁ;g‘s’:ito"l'phos'ohate' 0.899938 11.6 Not Changed (0.982148)
FBgn0000527 ebony 0.899251 23.2 Not Changed (0.953041)
FBgn0004919 goliath 0.898116 14.4 Not Changed (1.28279)
FBgn0037697 CG9363 0.89795 2. Not Changed (1.61043)
FBgn0033899 CG13016 0.897744 11.2 Not Changed (0.845761)
FBgn0032775 CG17544 0.896862 19.2 Not Changed (0.923974)
FBgn0033356 CG8229 0.896284 0.4 Not Changed (1.16418)
GH188.3prime-hit CG10732 0.895403 9.6 Up (2.01194)
FBgn0000153 black 0.89512 16.4 Not Changed (0.649156)
FBgn0011674 inscuteable 0.894469 18.8 Down (0.385713)
FBgn0036681 CG13027 0.893135 6.8 Not Changed (1.53048)
FBgn0034343 CG17534 0.891727 6.8 Not Changed (0.608243)
FBgn0014868 Oligosaccharyltransferase 0.890837 10. Not Changed (1.11327)

48kD subunit
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SD7726.3prime-hit CG3229 0.890694 18. Down (0.393495)
FBgn0032266 CG18302 0.890397 16.4 Not Changed (0.736976)
FBgn0037159 CG11471 0.890215 18.4 Not Changed (0.722335)
FBgn0037344 CG2926 0.88962 7.6 Not Changed (1.44363)
FBgn0040751 CG13018 0.88863 19.6 Not Changed (0.747751)
FBgn0037127 CG14566 0.888257 9.6 Not Changed (0.601657)
FBgn0004655 wings apart-like 0.887844 8.4 Not Changed (1.82101)
FBgn0039414 CG14557 0.887103 13.6 Not Changed (0.688497)
FBgn0010638 Sec61lbeta 0.88709 8.4 Not Changed (0.953869)
FBgn0035467 CG1079 0.887063 204 Not Changed (0.85724)
FBgn0020412 JIL-1 0.886928 15.2 Not Changed (1.16865)
GH2872.3prime-hit CG4144 0.88666 0.4 Not Changed (1.15616)
FBgn0015011 Adenosylhomocysteinase 89E 0.886309 104 Not Changed (1.08343)
FBgn0038220 CG12207 0.885986 14. Not Changed (1.00828)
FBgn0019940 Rhodopsin 6 0.885602 10.8 Not Changed (0.60671)
FBgn0031038 CG14208 0.885507 16.4 Not Changed (1.08093)
FBgn0027610 BcDNA:GHO02431 0.884726 22. Not Changed (0.987823)
FBgn0033249 CG11191 0.884 7.2 Not Changed (0.805721)
FBgn0033232 CG12159 0.883912 8. Not Changed (0.801779)
FBgn0011016 Signal sequence receptor beta | 0.883896 8. Not Changed (0.90539)
FBgn0033039 CG7897 0.882986 17.6 Not Changed (1.10957)
FBgn0003074 Phosphoglucose isomerase 0.882903 9.6 Not Changed (0.981852)
FBgn0038996 CG6949 0.882643 18. Not Changed (0.945061)
FBgn0000241 brown 0.882362 15.6 Not Changed (0.839488)
FBgn0037648 CG11975 0.881781 21.2 Not Changed (1.25997)
FBgn0032512 CG9305 0.881549 20. Not Changed (1.20646)
FBgn0032205 CG4957 0.880829 19.6 Not Changed (0.910368)
FBgn0030743 CG9921 0.880802 19.6 Not Changed (0.554965)
FBgn0011336 Oligosaccharyl transferase 3 0.880394 9.2 Not Changed (1.13719)
FBgn0036816 CG3979 0.880284 22.8 Not Changed (1.08762)
FBgn0035046 CG3683 0.880121 20. Not Changed (1.12581)
FBgn0020386 Protein kinase 61C 0.879943 104 Not Changed (0.945787)
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FBgn0036824 CG3902 0.879356 3.6 Not Changed (0.656566)
FBgn0038474 CG5184 0.879232 20.8 Not Changed (0.922567)
FBgn0033981 Cyp6a21l 0.878532 22.4 Not Changed (0.773527)
FBgn0037117 CG11248 0.878061 12. Not Changed (1.02485)
FBgn0034179 CG6805 0.877542 23.6 Not Changed (1.07319)
FBgn0012044 BTB-protein-II 0.877529 24. Not Changed (1.1759)
FBgn0039745 CG7950 0.877124 16. Not Changed (0.575186)
FBgn0038160 CG9759 0.877072 9.6 Down (0.341763)
FBgn0038617 CG12333 0.877001 19.6 Not Changed (1.58132)
FBgn0035744 CG8628 0.876736 10. Not Changed (0.730261)
FBgn0037672 CG12952 0.876153 10. Not Changed (1.06704)
FBgn0031801 CG9498 0.874937 8.4 Not Changed (0.909373)
FBgn0039653 CG1458 0.874911 22. Not Changed (0.705733)
FBgn0037845 CG14694 0.873926 9.2 Not Changed (0.906723)
FBgn0030817 CG4991 0.873643 19.6 Not Changed (1.05815)
LD1981.3prime-hit amphiphysin 0.873414 20.8 Not Changed (1.20236)
FBgn0027528 BcDNA:LD21405 0.873319 19.2 Not Changed (0.989338)
FBgn0030013 CG1583 0.873164 8.8 Not Changed (1.4524)
FBgn0031819 CG9539 0.872091 8.4 Not Changed (1.07493)
FBgn0029820 CG16721 0.872021 18.4 Not Changed (1.1983)
FBgn0034576 CG9350 0.871891 21.2 Not Changed (1.33783)
FBgn0032666 CG5758 0.871724 2.4 Up (3.2)

FBgn0036372 CG10083 0.871333 18.4 Not Changed (0.988226)
FBgn0039178 CG6356 0.871265 5.2 Not Changed (1.11908)
FBgn0038149 CG9796 0.870853 18.8 Not Changed (0.688749)
FBgn0037241 CG14646 0.870498 14.8 Not Changed (0.89259)
FBgn0000675 flipper 0.870133 20. Not Changed (0.599036)
FBgn0035133 Ptpmeg 0.869949 2. Not Changed (1.74558)
FBgn0030480 CG1660 0.869836 204 Not Changed (0.792351)
FBgn0013743 Serotonin receptor 2 0.86982 13.2 Not Changed (0.866807)
FBgn0038141 CG9829 0.869581 18.8 Not Changed (0.946535)
FBgn0027359 Tim8 0.869427 20. Not Changed (0.757241)
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FBgn0029721 CG7010 0.869184 20. Not Changed (1.04556)
FBgn0035504 CG15003 0.869152 9.2 Not Changed (0.880692)
FBgn0039644 CG11897 0.868551 13.6 Not Changed (0.898246)
FBgn0032222 CG5037 0.868443 17.6 Not Changed (0.811767)
FBgn0036371 CG10745 0.86807 8.4 Not Changed (0.894917)
FBgn0002354 lethal (3) 87Df 0.867929 20.4 Not Changed (1.08643)
FBgn0036182 CG6084 0.867835 7.2 Not Changed (1.28709)
FBgn0014906 CG3488 0.867818 15.2 Not Changed (0.930836)
FBgn0033533 CG18379 0.867593 9.2 Not Changed (1.11166)
FBgn0028507 BG:DS09217.4 0.867335 204 Not Changed (1.2061)
FBgn0033663 CG8983 0.866596 104 Not Changed (0.910163)
FBgn0033065 Cyp6wl 0.866576 8.8 Down (0.312898)
FBgn0035318 CG9o018 0.866033 10.8 Not Changed (0.873648)
FBgn0034909 CG4797 0.866033 7.6 Not Changed (0.610629)
FBgn0035909 CG6822 0.865611 9.2 Not Changed (0.889946)
FBgn0032342 CG4713 0.864725 10. Not Changed (1.28074)
FBgn0037929 CG14714 0.864662 10.4 Not Changed (1.50447)
FBgn0004597 Cyclin C 0.863679 15.6 Not Changed (0.8358)
FBgn0036288 CG10660 0.863151 16.4 Not Changed (0.72088)
FBgn0032906 CG9273 0.862869 11.2 Down (0.479725)
FBgn0030558 CG1461 0.861678 7.6 Not Changed (0.661567)
FBgn0036312 CG17667 0.861134 19.2 Not Changed (0.894136)
FBgn0035656 CG10479 0.860884 15.2 Not Changed (0.809121)
FBgn0015805 Rpd3 0.860766 10. Not Changed (0.814574)
FBgn0031539 CG8844 0.860677 21.6 Not Changed (0.832176)
FBgn0035427 CG14959 0.860114 19.2 Not Changed (0.73742)
FBgn0038818 CG4058 0.859927 1.6 Not Changed (1.24036)
FBgn0032713 CG17323 0.859685 21.2 Not Changed (1.32501)
FBgn0023537 EG:171D11.1 0.859634 3.2 Not Changed (1.05569)
FBgn0031590 CG3702 0.858785 9.6 Not Changed (0.958037)
FBgn0036951 CG7017 0.858046 18.8 Not Changed (0.731972)
FBgn0037054 CG10523 0.857663 14.8 Not Changed (0.86489)
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GH1453.3prime-hit | CG11142 0.857631 3.2 Not Changed (0.944324)
FBgn0037379 CG10979 0.856797 11.2 Not Changed (0.865291)
FBgn0030921 CG6290 0.856514 22.8 Down (0.447372)
FBgn0000250 cactus 0.856477 20.8 Not Changed (0.845922)
FBgn0032985 CG12628 0.856098 6.8 Not Changed (0.804096)
FBgn0030974 CG7358 0.854878 8.8 Not Changed (1.26818)
FBgn0038682 CG5835 0.854854 10. Not Changed (1.02493)
FBgn0037757 CG8516 0.854576 5.2 Not Changed (0.781576)
FBgn0036556 CG5830 0.854542 9.6 Not Changed (1.214)
FBgn0027606 BcDNA:GH02636 0.853875 8. Not Changed (1.17229)
FBgn0034976 CG4049 0.853103 6.8 Not Changed (0.906307)
FBgn0023489 Pvull-Pstl homology 13 0.8531 17.6 Not Changed (1.25839)
FBgn0032783 CG10237 0.852585 17.6 Not Changed (0.735589)
FBgn0002783 moira 0.852498 9.2 Not Changed (0.84733)
FBgn0039024 CG4721 0.85246 10.8 Not Changed (1.04974)
FBgn0039502 CG5965 0.851015 8.8 Not Changed (1.43251)
FBgn0036319 CG11010 0.850989 8.4 Not Changed (0.837816)
FBgn0004055 unzipped 0.850356 17.2 Not Changed (0.803668)
FBgn0030610 CG9065 0.849489 19.6 Not Changed (0.760141)
FBgn0003249 Rhodopsin 3 0.849318 4.4 Not Changed (1.25852)
FBgn0037978 CG3571 0.848928 1.6 Not Changed (1.12545)
FBgn0040693 CG13799 0.848924 20.8 Down (0.240425)
FBgn0029648 CG3603 0.848226 16.4 Not Changed (0.817772)
FBgn0022349 CG1910 0.848095 8.8 Not Changed (0.972999)
FBgn0037111 CG14576 0.848001 9.6 Down (0.270514)
FBgn0011673 Myosin 31DF 0.847852 8.8 Not Changed (1.15813)
FBgn0001128 gg}%ﬂg@ﬁggsphate 0.847422 8. Not Changed (0.79992)
FBgn0028479 BcDNA:GH12558 0.84733 7.6 Not Changed (0.566172)
FBgn0032164 CG4588 0.847055 204 Down (0.494961)
FBgn0014184 gut feeling 0.846375 4.8 Not Changed (1.21304)
FBgn0029545 CG11642 0.846225 6.4 Not Changed (0.789411)
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FBgn0004456 multiple edematous wings 0.845501 9.6 Not Changed (1.26838)
FBgn0029762 CG3252 0.845331 7.6 Not Changed (0.888971)
FBgn0034643 CG10321 0.845059 21.6 Not Changed (1.34611)
FBgn0028698 Rho-kinase 0.844632 10.8 Not Changed (0.946048)
FBgn0034605 CG15661 0.844562 4. Not Changed (0.551974)
FBgn0034436 CG11961 0.84449 11.2 Not Changed (0.686442)
FBgn0038000 CG10014 0.844249 14.8 Not Changed (0.805754)
FBgn0037906 CG14704 0.843776 8.8 Not Changed (0.677468)
FBgn0029896 CG3168 0.843337 12. Not Changed (1.43122)
FBgn0028582 liquid facets 0.842441 2.4 Not Changed (1.75644)
FBgn0037114 CG7160 0.841945 3.6 Not Changed (0.607901)
FBgn0033208 CG1577 0.841389 18.8 Not Changed (1.08562)
FBgn0035840 CG7528 0.839941 18.8 Not Changed (0.947682)
FBgn0030143 CG12141 0.839873 22.4 Not Changed (0.920032)
FBgn0031049 CG14214 0.839565 8.4 Not Changed (0.801914)
FBgn0033100 CG3420 0.839065 20. Not Changed (0.695677)
FBgn0011296 lethal (2) essential for life 0.838814 9.6 Not Changed (1.47595)
FBgn0032134 CG3864 0.838536 3.6 Not Changed (1.14483)
FBgn0003471 beta Spectrin 0.838503 6.8 Not Changed (1.2449)
FBgn0037044 CG10585 0.8385 16.4 Not Changed (0.837197)
FBgn0030968 CG7322 0.838064 9.6 Not Changed (0.850436)
FBgn0033717 CG8839 0.837941 8.4 Not Changed (1.10646)
FBgn0031380 CG4233 0.837755 7.6 Not Changed (1.33519)
FBgn0030115 CG15797 0.837333 13.2 Not Changed (1.22346)
FBgn0033638 CG9005 0.83726 18.8 Not Changed (0.633449)
FBgn0038437 CG14898 0.837126 18.4 Not Changed (1.22529)
FBgn0040850 CG15210 0.836736 18. Not Changed (0.537483)
FBgn0036435 CG5031 0.836481 10.8 Not Changed (1.60861)
FBgn0032032 CG17294 0.836396 1.6 Up (3.26507)
FBgn0040734 CG15065 0.836385 4.8 Not Changed (1.23541)
FBgn0001168 hairy 0.836271 10.8 Not Changed (0.890057)
FBgn0030734 CG9911 0.836024 9.2 Not Changed (0.95587)
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FBgn0038038 CG5167 0.83568 8.4 Not Changed (0.840469)
FBgn0038795 CG4335 0.835205 6.4 Not Changed (1.30877)
FBgn0034634 CG10494 0.834925 20.8 Not Changed (0.819302)
FBgn0032336 CG14919 0.834912 224 Not Changed (1.22836)
FBgn0035723 CG9943 0.834904 10.8 Not Changed (0.884346)
FBgn0038172 CG9621 0.834804 20. Not Changed (1.70577)
FBgn0036020 CG8336 0.834732 19.6 Not Changed (1.04314)
FBgn0035055 CG3872 0.834675 18. Not Changed (0.967525)
FBgn0013725 phyllopod 0.834019 20.8 Not Changed (0.806751)
FBgn0033548 CG7637 0.833637 20.4 Not Changed (0.63177)
FBgn0033085 CG15908 0.833562 20.4 Not Changed (0.900138)
FBgn0023167 Small ribonucleoprotein Sm D3 | 0.833526 15.2 Not Changed (0.918318)
FBgn0033259 CG11210 0.833421 9.2 Not Changed (1.05957)
FBgn0035483 CG1134 0.832929 12.8 Not Changed (0.791833)
FBgn0038236 Cyp313al 0.832548 16. Not Changed (1.18576)
FBgn0029876 CG3960 0.832459 9.2 Not Changed (1.40607)
FBgn0000114 arrest 0.832408 10.4 Not Changed (0.974543)
FBgn0027095 ARP-like 0.832332 7.6 Not Changed (1.14234)
FBgn0030060 CG2004 0.832155 11.2 Not Changed (1.06033)
FBgn0036901 CG8756 0.831885 21.6 Not Changed (0.924105)
FBgn0030704 CG15916 0.831601 204 Not Changed (0.746553)
FBgn0034727 CG3633 0.831333 18.4 Not Changed (1.04298)
FBgn0025352 Thiolase 0.831293 9.2 Not Changed (0.87403)
FBgn0038201 CG9918 0.831104 20.4 Not Changed (1.54021)
FBgn0039022 CG4725 0.831069 6.8 Not Changed (0.839101)
FBgn0030767 CG4524 0.830526 15.6 Not Changed (1.02451)
FBgn0036146 CG14141 0.829921 19.6 Not Changed (1.17445)
FBgn0037277 CG17735 0.829908 10.4 Not Changed (1.47714)
FBgn0034245 CG14482 0.829592 20.8 Not Changed (1.10584)
FBgn0024978 EG:95B7.3 0.829466 24, Not Changed (0.944852)
FBgn0036762 CG7430 0.829159 22. Not Changed (1.29082)
FBgn0031408 CG10882 0.828549 8.4 Not Changed (1.02928)
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FBgn0039064 CG4467 0.82846 6.4 Not Changed (0.676126)
FBgn0027785 NP15.6 0.828424 20. Not Changed (1.12289)
FBgn0031260 CG11840 0.827925 7.6 Not Changed (1.93671)
FBgn0037528 CG10409 0.827854 16.8 Not Changed (0.913988)
FBgn0011361 g"rict)‘t’girr‘lofd"a' acyl carrier 0.826931 20.8 Not Changed (1.15404)
FBgn0035940 CG5012 0.82673 22. Not Changed (0.867359)
FBgn0031417 CG3597 0.826537 8.8 Not Changed (1.25577)
FBgn0034474 CG13873 0.82638 20.4 Not Changed (0.921361)
FBgn0033784 CG13322 0.826019 11.6 Not Changed (0.652718)
FBgn0039756 CG9743 0.825978 5.2 Not Changed (0.710164)
FBgn0040551 CG11686 0.825751 3.6 Not Changed (1.18429)
FBgn0010235 Kinesin light chain 0.825314 17.2 Not Changed (0.973826)
FBgn0032900 CG14401 0.824836 15.2 Not Changed (0.987616)
FBgn0023395 Chd3 0.824747 12. Not Changed (1.31257)
FBgn0032322 CG16743 0.824375 4.4 Not Changed (0.586805)
FBgn0033502 CG12910 0.824149 12.8 Not Changed (1.19988)
FBgn0032606 CG17932 0.824047 204 Down (0.284543)
FBgn0013467 igloo 0.823002 18.8 Not Changed (1.22575)
FBgn0024832 AP-50 0.822931 20. Not Changed (1.32818)
FBgn0035181 CG9205 0.822873 3.2 Not Changed (1.19769)
FBgn0000715 FMRFamide-related 0.822247 3.2 Not Changed (1.45619)
FBgn0014141 cheerio 0.822238 11.6 Not Changed (1.75625)
FBgn0032877 CG2617 0.82217 9.2 Not Changed (0.858738)
FBgn0034949 CG17263 0.822097 9.2 Not Changed (0.800954)
FBgn0035806 CG7496 0.822002 11.6 Down (0.39001)
FBgn0005648 Pabp2 0.821969 7.2 Not Changed (0.840513)
FBgn0038875 CG6056 0.821445 22.4 Not Changed (1.20882)
FBgn0030183 CG15309 0.821437 21.6 Not Changed (1.39141)
FBgn0036891 CG9372 0.82129 4.4 Not Changed (0.766233)
FBgn0033797 CG13328 0.821078 20. Not Changed (0.943512)
FBgn0011604 Imitation SWI 0.821071 8. Down (0.44077)
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FBgn0030796 CG4829 0.820718 18.8 Not Changed (1.10845)
FBgn0034091 CG8448 0.820696 16.8 Not Changed (1.15893)
FBgn0038678 CG14283 0.820638 204 Not Changed (1.14491)
FBgn0039586 CG18436 0.82063 9.6 Not Changed (1.0355)
FBgn0039350 CG17383 0.820545 22.8 Not Changed (1.02919)
FBgn0004580 Calbindin 53E 0.820079 23.2 Not Changed (0.601)
FBgn0033519 CG11825 0.819808 13.6 Not Changed (0.557463)
FBgn0033131 CG12842 0.819797 24, Not Changed (0.749488)
FBgn0033324 CG14744 0.819709 17.6 Not Changed (0.987532)
FBgn0029615 CG14047 0.819393 7.6 Not Changed (1.27029)
FBgn0026630 nessy 0.819015 23.2 Not Changed (0.913815)
LD224.3prime-hit Neurotactin 0.819013 7.6 Not Changed (1.05565)
FBgn0036547 CG17032 0.818807 9.6 Not Changed (0.825397)
FBgn0000054 Adh transcription factor 1 0.818707 10. Not Changed (0.850464)
FBgn0023407 32?23:103%&62 ‘c’)?rsegiﬁ:ig 0.81858 22.4 Not Changed (0.886797)
FBgn0034698 CG6698 0.818245 8.4 Not Changed (0.864327)
EST mapped to
LD22520.3prime-hit | FBgn0002638(Bj1) and 0.818185 18.8 Not Changed (1.2406)
FBgn0000079(Amy-p)
FBgn0005776 Protein phosphatase 2A at 29B | 0.817884 22.4 Not Changed (1.08512)
FBgn0031024 CG12233 0.817561 20.4 Not Changed (0.800908)
FBgn0036511 CG6498 0.817549 4.8 Not Changed (1.3591)
FBgn0031069 CG12703 0.817473 11.2 Not Changed (0.80104)
FBgn0004777 Ccp84Ag 0.817418 21.6 Not Changed (1.76315)
FBgn0040799 CG13051 0.816937 21.6 Not Changed (1.16694)
FBgn0032720 CG10603 0.816358 19.2 Not Changed (0.91928)
FBgn0029620 CG7981 0.816307 19.6 Up (2.16575)
FBgn0027499 BcDNA:LD26050 0.816038 18.4 Not Changed (1.20622)
FBgn0015621 Clipper 0.815885 5.2 Not Changed (0.578973)
FBgn0037315 CG16708 0.815505 10.8 Not Changed (1.13453)
HL1868.3prime-hit CG10077 0.815287 12. Not Changed (1.97693)
FBgn0017429 CG5989 0.815013 19.2 Not Changed (0.957181)




Supplemental Information for Ueda et al.

FBgn0027565 BcDNA:GH08385 0.814908 204 Not Changed (1.29825)
FBgn0032160 CG4598 0.814753 10.8 Not Changed (0.506154)
FBgn0033588 CG13228 0.814019 4.4 Not Changed (1.06178)
FBgn0039623 CG1951 0.813733 15.6 Not Changed (1.13021)
FBgn0030184 CG2968 0.813712 204 Not Changed (1.09383)
FBgn0032263 CG7400 0.8137 12. Not Changed (0.836588)
FBgn0036857 CG9629 0.813515 9.2 Not Changed (1.05962)
FBgn0033245 CG8723 0.813402 9.6 Not Changed (0.868462)
FBgn0028741 EG:52C10.5 0.813101 16. Not Changed (1.52548)
FBgn0038347 CG18522 0.812881 1.2 Not Changed (0.564992)
FBgn0037186 CG11241 0.812561 15.6 Not Changed (0.7515)
FBgn0031064 CG12531 0.812165 3.2 Not Changed (1.05979)
FBgn0037933 CG14716 0.811733 21.2 Not Changed (1.09946)
FBgn0039703 CG7829 0.811669 8.8 Up (2.57052)
FBgn0033359 CG8213 0.811668 10.8 Down (0.416378)
FBgn0040878 CG15911 0.811533 18.4 Not Changed (1.47819)
FBgn0032469 CG9932 0.810865 7.2 Not Changed (1.74075)
FBgn0033934 CG17385 0.810844 4.8 Not Changed (1.06727)
FBgn0005649 Rox8 0.810225 13.2 Not Changed (1.16235)
FBgn0035480 CG14984 0.810072 3.2 Not Changed (1.22135)
FBgn0036546 CG17033 0.809829 17.6 Not Changed (1.07427)
FBgn0029843 CG5894 0.80938 11.6 Not Changed (0.671637)
FBgn0028694 Rpnil 0.808808 13.2 Not Changed (0.664207)
FBgn0033095 CG3409 0.808675 8.8 Not Changed (1.57499)
FBgn0036581 CG5057 0.808025 20. Not Changed (0.848952)
FBgn0030731 CG3415 0.807769 9.2 Not Changed (0.940837)
FBgn0036585 CG13071 0.807599 20.8 Up (2.08237)
FBgn0038612 CG7676 0.807515 20. Not Changed (1.79033)
FBgn0040962 CG15868 0.807416 7.6 Not Changed (1.04786)
FBgn0036237 CG18593 0.80702 8. Not Changed (0.667453)
FBgn0031937 CG13795 0.8069 8.4 Not Changed (1.07253)
GH13437.3prime-hit | CG5889 0.806859 20. Not Changed (0.867643)
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FBgn0033329 CG8575 0.806851 8.4 Not Changed (1.45942)
FBgn0004057 Zwischenferment 0.80682 10. Not Changed (0.716608)
FBgn0031088 CG15322 0.806627 2.4 Not Changed (0.761035)
FBgn0034709 CG3074 0.805989 6. Not Changed (1.32531)
GH18645.3prime-hit Emperat”re'i”duced paralytic |, a5653 12. Not Changed (1.90233)
FBgn0031806 CG9506 0.805636 16.8 Not Changed (1.23759)
FBgn0037269 CG1055 0.80561 19.6 Not Changed (1.1074)
FBgn0035111 CG16940 0.804873 8. Not Changed (1.032)
FBgn0031773 CG9144 0.804871 14.8 Not Changed (0.879661)
FBgn0039753 CG1359 0.804698 20. Not Changed (0.831683)
FBgn0033949 CG10131 0.80454 10. Not Changed (0.940996)
FBgn0036645 CG18218 0.804428 18.8 Not Changed (0.745428)
FBgn0030093 CG7055 0.804185 12. Not Changed (0.967508)
FBgn0027919 BcDNA:GM04682 0.804162 7.6 Not Changed (0.785005)
FBgn0031813 CG9527 0.803989 5.6 Not Changed (1.14009)
FBgn0035423 CG17737 0.803902 204 Not Changed (0.990222)
FBgn0035473 maggie 0.803886 20.8 Not Changed (0.592809)
FBgn0030311 CG11699 0.803776 20. Not Changed (0.904797)
FBgn0035646 CG10487 0.803706 4.4 Not Changed (0.903134)
FBgn0035334 CG8993 0.803612 20.8 Not Changed (1.0418)
FBgn0031515 CG9664 0.803533 11.6 Not Changed (0.850805)
FBgn0025676 CKll-alpha subunit interactor-3 0.803506 19.2 Down (0.315254)
FBgn0032238 CG5251 0.80337 8.4 Not Changed (0.776432)
FBgn0027912 BcDNA:GM12291 0.803183 7.2 Not Changed (1.0067)
FBgn0033466 CG12130 0.802908 9.6 Not Changed (1.83062)
FBgn0036926 CG7646 0.802822 21.2 Not Changed (1.13482)
FBgn0038405 CG8927 0.802746 23.6 Not Changed (0.762008)
FBgn0035471 CG10849 0.802554 12.8 Not Changed (0.757519)
FBgn0035966 CG4684 0.802526 7.2 Not Changed (1.27439)
FBgn0037550 CG9667 0.802412 12. Down (0.453762)
FBgn0037108 CG11306 0.801726 14.4 Not Changed (0.946048)
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Eukaryotic initiation factor 4a

FBgn0001942 (middie region of transcript) 0.801441 4.8 Not Changed (0.920225)
FBgn0033721 CG13159 0.80143 17.6 Not Changed (1.04204)
FBgn0038789 CG15685 0.801253 13.2 Not Changed (0.773353)
FBgn0015276 :gggtr;t';;%’f‘;gfﬁﬁtr;gerase 0.801076 6. Not Changed (0.708699)
FBgn0030380 CG18256 0.801028 9.6 Down (0.440395)
FBgn0039625 CG14517 0.800748 10.4 Not Changed (0.996068)
FBgn0030828 CG5162 0.800738 11.6 Not Changed (1.20534)
FBgn0037371 CG2097 0.800699 4.4 Not Changed (1.17734)
FBgn0040846 CG17496 0.800681 7.2 Not Changed (0.753265)
FBgn0020513 adeb5 0.800376 10. Not Changed (1.4366)
FBgn0003250 Rhodopsin 4 0.800204 4.4 Not Changed (0.904268)
FBgn0032864 CG2493 0.800049 9.6 Not Changed (0.716315)
FBgn0031936 CG13794 0.799825 10.4 Not Changed (0.555661)
FBgn0025630 EG:22E5.3 0.799803 12.4 Not Changed (0.9865)
FBgn0031228 CG11455 0.799678 21.6 Not Changed (1.62593)
FBgn0035278 CG12023 0.799633 3.6 Not Changed (0.513892)
FBgn0038665 CG12269 0.799512 22. Not Changed (0.744644)
FBgn0010220 DEAD box protein 45A 0.799399 22.4 Not Changed (1.22953)
FBgn0036101 CG6449 0.79921 10. Not Changed (1.3714)
FBgn0030292 CG11752 0.798808 21.6 Not Changed (0.946495)
FBgn0032340 CG6181 0.798529 9.2 Not Changed (1.20068)
FBgn0038925 CG6022 0.798295 20.4 Not Changed (0.973265)
FBgn0037793 CG3953 0.798007 22.8 Not Changed (1.35561)
FBgn0035673 CG6602 0.797795 12.4 Not Changed (0.639905)
FBgn0039293 CG11851 0.797785 16. Not Changed (0.635268)
FBgn0026415 Imaginal Disc Growth Factor 4 0.797535 4.4 Not Changed (1.24075)
FBgn0034356 CG10924 0.79723 21.6 Down (0.00170775)
FBgn0032513 CG6565 0.796972 20. Not Changed (0.984242)
FBgn0033071 CG8324 0.796826 6.4 Not Changed (0.693478)
FBgn0026872 EG:80H7.10 0.796591 22.4 Not Changed (0.954048)
FBgn0003691 thread 0.796579 20.4 Not Changed (1.05349)
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FBgn0037217 CG14636 0.796065 20.8 Not Changed (0.640948)
FBgn0039635 CG11876 0.795704 20. Not Changed (1.15085)
FBgn0016672 L”h°§;},°r!§t‘§f§§“°sphate - 0.795362 7.6 Not Changed (0.955502)
FBgn0030782 CG18358 0.795096 4.8 Not Changed (1.33727)
FBgn0033000 CG14464 0.794586 19.2 Not Changed (0.840349)
FBgn0033918 CG8531 0.794537 14.8 Not Changed (0.955616)
FBgn0030576 CG15890 0.794395 8. Not Changed (0.898768)
FBgn0035076 CG10142 0.794376 21.2 Down (0.456167)
FBgn0000473 Cytochrome P45-6a2 0.79408 9.2 Not Changed (0.837222)
FBgn0035795 CG16998 0.793954 22. Not Changed (0.617987)
FBgn0027547 BCDNA:GH11112 0.793529 21.2 Not Changed (0.784249)
FBgn0036043 CG8177 0.793502 6.8 Not Changed (0.762211)
FBgn0036303 CG10753 0.793358 8.8 Not Changed (0.733876)
FBgn0034142 CG8306 0.793237 16.4 Not Changed (0.717751)
FBgn0004363 porin 0.79316 4.8 Not Changed (1.02087)
FBgn0029639 CG14419 0.792975 12, Down (0.423226)
FBgn0027657 globin 1 0.792757 21.6 Not Changed (0.912639)
FBgn0033875 CG6357 0.792711 20. Up (2.00526)
FBgn0029972 CG1422 0.792507 8.4 Not Changed (1.44212)
FBgn0030672 CG9281 0.792217 8. Not Changed (0.772432)
FBgn0029888 CG3192 0.792145 19.6 Not Changed (1.10954)
FBgn0004611 Phospholipase C at 21C 0.791669 5.2 Not Changed (1.76061)
FBgn0034428 CG18606 0.791421 10.4 Not Changed (1.17024)
FBgn0038799 CG4288 0.791328 24, Not Changed (1.67824)
FBgn0032135 CG3881 0.790946 22. Not Changed (1.24012)
FBgn0030001 CG15335 0.790451 14.4 Not Changed (0.831689)
FBgn0015509 lin-19-like 0.790297 16.4 Not Changed (1.28135)
FBgn0034051 :\gzﬁgorg?ﬂ’;ifé?/mye'om 0.790296 20.8 Not Changed (0.957546)
FBgn0030510 CG12177 0.790223 21.6 Not Changed (0.723716)
FBgn0039216 CG13621 0.789985 18.4 Not Changed (0.870577)
FBgn0030213 CG15298 0.789848 6.8 Not Changed (0.90723)
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FBgn0022268 KDEL receptor 0.789614 9.6 Not Changed (0.700072)
FBgn0004512 Multi drug resistance 49 0.789344 1.2 Up (2.43509)
FBgn0003886 alphaTubulin85E 0.789304 11.6 Not Changed (1.21663)
FBgn0037638 CG8379 0.789273 18. Down (0.332462)
FBgn0033654 CG8991 0.788444 11.6 Not Changed (1.11896)
FBgn0033881 CG13345 0.78841 17.6 Not Changed (0.982622)
FBgn0034588 CG9394 0.788049 21.6 Not Changed (0.579216)
FBgn0030451 CG15717 0.787743 8.4 Not Changed (0.517254)
FBgn0028469 BcDNA:LD28120 0.787693 10.4 Not Changed (0.600034)
FBgn0002174 Etsr;as' (2) tumorous imaginal 0.787348 20.4 Not Changed (0.984768)
EST mapped to
LD27203.3prime-hit | FBgn0034212(CG6564) and 0.787179 18.4 Not Changed (0.617882)
FBgn0034211(CG15901)
FBgn0039737 CG7920 0.787073 3.2 Not Changed (0.962605)
FBgn0035528 CG15012 0.787036 11.6 Not Changed (0.878078)
FBgn0036870 CG14095 0.786219 15.2 Down (0.205065)
FBgn0031800 CG9497 0.786197 23.6 Not Changed (1.41485)
FBgn0038010 CG18158 0.78606 9.2 Not Changed (0.808324)
FBgn0030766 CG4521 0.785915 15.6 Not Changed (1.76502)
FBgn0014340 males absent on the first 0.785611 22.8 Not Changed (0.907364)
FBgn0020383 RasGap 0.785431 9.6 Not Changed (1.06498)
FBgn0024986 EG:132E8.3 0.784411 20. Not Changed (1.02705)
FBgn0032899 CG9338 0.784352 20.4 Not Changed (1.14229)
FBgn0034855 CG9889 0.783991 17.6 Not Changed (0.773748)
FBgn0003887 betaTubulin56D 0.783695 11.2 Not Changed (0.732308)
FBgn0023479 Tequila 0.78353 6. Not Changed (1.00887)
FBgn0030201 CG2883 0.783003 18. Not Changed (1.15252)
FBgn0026753 Vacuolar H+ ATPase G-subunit | 0.782865 19.6 Not Changed (0.715765)
FBgn0035070 CG3650 0.782723 6.8 Down (0.146379)
FBgn0040534 CG11985 0.782649 19.6 Not Changed (0.878596)
EST mapped to
LD12453.3prime-hit | FBgn0033804(CG4037) and 0.782362 24, Not Changed (1.20602)

FBgn0033803(CG4055)
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FBgn0032482 CG5547 0.781749 15.2 Not Changed (0.86173)
FBgn0032084 CG13101 0.781664 23.2 Not Changed (0.983803)
FBgn0020907 ﬁgt‘;‘i’r‘]"gsmic calcium-binding |, 76144 22.4 Not Changed (0.889177)
FBgn0029626 CG17437 0.781147 11.6 Not Changed (1.05266)
FBgn0039056 centaurin beta 1A 0.781028 10.4 Not Changed (1.03411)
FBgn0032926 CG9243 0.780995 18.4 Not Changed (0.788269)
FBgn0000083 Annexin IX 0.78075 6.4 Not Changed (1.1602)
FBgn0035808 SP2523 0.780746 3.2 Up (3.6458)
FBgn0001098 Glutamate dehydrogenase 0.780725 23.2 Not Changed (1.01269)
FBgn0037010 CG4825 0.779946 19.2 Not Changed (0.784968)
FBgn0039176 CG13610 0.779877 7.6 Not Changed (0.787843)
FBgn0031172 CG1704 0.77924 21.2 Not Changed (1.00049)
FBgn0035271 CG2021 0.779178 18.8 Not Changed (1.03098)
FBgn0037288 CG14661 0.778949 23.2 Not Changed (1.1597)
FBgn0034438 CG9416 0.778836 10. Not Changed (1.50704)
FBgn0031491 CG17223 0.778817 3.2 Not Changed (1.12902)
FBgn0036920 CG8004 0.778684 20.8 Not Changed (0.689589)
FBgn0031362 CG17646 0.778288 24, Not Changed (0.787003)
FBgn0035314 CG5707 0.778149 9.2 Not Changed (0.821907)
FBgn0035595 CG10668 0.778105 2.8 Down (0.0074996)
FBgn0038413 CG6725 0.777631 12.8 Not Changed (1.72009)
FBgn0002069 Aspartyl-tRNA synthetase 0.777442 8. Not Changed (0.968428)
FBgn0033073 bicoid-interacting protein 3 0.777015 2.4 Not Changed (1.63818)
FBgn0036826 CG3893 0.776943 18.8 Not Changed (0.581938)
FBgn0030977 CG12527 0.776724 12.4 Not Changed (0.802018)
FBgn0036927 CG7433 0.776369 224 Not Changed (1.24305)
FBgn0040575 CG15922 0.776313 19.6 Not Changed (0.88587)
FBgn0034848 CG9872 0.776279 9.2 Not Changed (1.02878)
FBgn0004889 twins 0.776274 12. Not Changed (1.09173)
FBgn0024980 EG:95B7.1 0.776238 2. Not Changed (1.39642)
FBgn0037066 CG7752 0.776125 10. Not Changed (0.664124)




Supplemental Information for Ueda et al.

FBgn0038707 CG7237 0.77609 3.2 Not Changed (1.52123)
FBgn0040736 CG16844 0.775905 3.6 Not Changed (1.31632)
FBgn0032726 CG10621 0.775685 10.8 Up (2.65155)
FBgn0036257 CG6811 0.775636 18.8 Not Changed (0.867936)
FBgn0002306 stranded at second 0.775551 2.4 Not Changed (1.11072)
FBgn0035680 CG10733 0.77472 8. Not Changed (1.08872)
FBgn0035292 CG12361 0.774656 5.6 Not Changed (0.794424)
FBgn0037533 CG2791 0.774577 5.2 Not Changed (1.12075)
FBgn0020261 pacman 0.774248 10.4 Not Changed (1.05039)
FBgn0030160 CG9691 0.774124 4.4 Not Changed (1.07527)
FBgn0035395 CG14954 0.773716 6.4 Not Changed (0.97113)
FBgn0034033 CG8204 0.773629 19.6 Not Changed (0.896595)
FBgn0000206 bride of sevenless 0.773543 0.8 Not Changed (1.32707)
FBgn0037718 CG8286 0.773432 7.6 Not Changed (0.934125)
FBgn0025628 EG:22E5.5 0.773317 11.2 Not Changed (0.81582)
FBgn0030612 CG5599 0.773026 8. Not Changed (1.16215)
FBgn0038297 CG4196 0.77302 19.2 Not Changed (1.06374)
FBgn0030512 CG9940 0.77265 14.8 Not Changed (0.963185)
FBgn0032601 yellow-b 0.772408 21.2 Not Changed (0.94786)
FBgn0001233 Heat shock protein 83 0.772116 7.2 Not Changed (0.961246)
FBgn0031933 CG7068 0.772071 10.8 Not Changed (1.71364)
FBgn0032076 CG9510 0.771837 10.4 Not Changed (1.56131)
FBgn0024947 NTPase 0.771648 17.6 Not Changed (1.12592)
FBgn0033162 CG1707 0.77163 10. Not Changed (0.597547)
FBgn0030552 CG15871 0.771574 20. Not Changed (0.79077)
FBgn0040602 CG14545 0.771509 8. Down (0.334151)
FBgn0031651 CG8849 0.771063 20. Not Changed (0.997517)
FBgn0023143 Ubiquitin activating enzyme 1 0.770945 104 Not Changed (0.627095)
FBgn0032633 CG6860 0.77067 5.6 Not Changed (0.875732)
FBgn0030087 CG7766 0.770208 6.4 Not Changed (1.08462)
FBgn0030306 CG1751 0.770023 9.6 Not Changed (0.997467)
FBgn0032854 CG10076 0.770006 44 Not Changed (1.10643)
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FBgn0034602 CG15658 0.769817 19.2 Not Changed (0.528744)
FBgn0034337 CG17524 0.769402 4. Not Changed (0.527102)
FBgn0038096 CG7340 0.769067 12.4 Not Changed (1.00023)
FBgn0034951 CG3860 0.769 20. Not Changed (0.901201)
FBgn0034812 CG3037 0.768977 17.6 Not Changed (1.35507)
FBgn0034887 CG5428 0.768958 23.6 Not Changed (1.1499)
FBgn0037900 CG5276 0.768822 124 Not Changed (0.930868)
FBgn0001941 infertile crescent 0.768672 16.8 Not Changed (0.810241)
FBgn0040786 CG14104 0.76866 21.2 Down (0.29409)
FBgn0033253 CG8715 0.768449 11.2 Not Changed (1.1336)
FBgn0027556 BcDNA:GH10120 0.768144 3.6 Not Changed (1.56678)
FBgn0005585 Calreticulin 0.767943 6.8 Not Changed (0.96947)
FBgn0033321 CG8738 0.767881 10.8 Not Changed (0.801418)
FBgn0036116 CG7888 0.76769 22.8 Not Changed (1.51516)
FBgn0039484 CG6124 0.767681 6.8 Not Changed (0.717314)
FBgn0037089 CG7193 0.76766 8.8 Not Changed (1.09264)
FBgn0031429 CG15393 0.767269 204 Not Changed (1.05597)
FBgn0033932 CG8422 0.767032 0.4 Not Changed (1.04199)
FBgn0036726 CG7603 0.766994 21.2 Not Changed (0.935374)
FBgn0016917 Signal-transducer and activator | ) 7eeq,9 10.4 Not Changed (1.09934)
of transcription protein at 92E
FBgn0013432 bcn92 0.766896 23.2 Not Changed (0.893153)
FBgn0039220 CG13633 0.766563 0.8 Not Changed (0.916845)
FBgn0030315 CG15191 0.766545 15.2 Not Changed (0.779932)
FBgn0034184 CG9646 0.766482 10.8 Not Changed (1.39882)
FBgn0026749 Yippee 0.766375 17.2 Not Changed (1.26961)
FBgn0032426 CG15493 0.76616 21.6 Not Changed (1.92281)
FBgn0004698 mutagen-sensitive 21 0.766154 20. Not Changed (0.88085)
FBgn0033961 CG12859 0.765534 20.8 Not Changed (1.21079)
FBgn0037896 CG6728 0.765328 23.6 Not Changed (1.64175)
FBgn0030271 CG15202 0.764877 18.4 Not Changed (1.01383)
FBgn0030550 CG1405 0.764857 21.6 Not Changed (0.854241)
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FBgn0032262 CG7384 0.764785 10. Not Changed (1.1749)

FBgn0019925 Surfeit 4 0.764685 12. Not Changed (0.846268)

FBgn0022787 Helicase 89B 0.764562 6.8 Not Changed (1.06596)

FBgn0039938 CG11153 0.764503 10. Not Changed (0.900232)
EST mapped to

LD28427.3prime-hit | FBgn0024326(Mkk4) and 0.764 15.6 Down (0.153062)
FBgn0000447(Dhod)

FBgn0038164 CG9412 0.763534 10. Not Changed (0.972507)

FBgn0029537 CG14633 0.763266 6.8 Not Changed (0.930736)

FBgn0039496 CG6001 0.76304 4. Not Changed (1.0727)

FBgn0038823 CG17837 0.762969 20.8 Not Changed (0.726122)
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Table 3: Drosophila Genes Rhythmically Expressed in Constant Dark Condition.

MRNA Levels in Clk

Accession # Gene Name Correlation(DD) |Phase(DD) (Clk/wt)
FBgn0034997 CG3376 0.973078 21.6 Not Changed (0.635211)
FBgn0014019 Rhodopsin 5 0.959384 20. Not Changed (1.72489)
FBgn0004780 Ccp84Ad 0.952131 4.4 Not Changed (1.10431)
FBgn0030041 CG12116 0.946845 4.8 Not Changed (0.978994)
FBgn0013981 Histone H4 replacement 0.942907 18. Not Changed (1.08651)
FBgn0033593 CG9080 0.938923 20. Not Changed (0.578511)
FBgn0040972 CG16978 0.928852 8. Not Changed (1.49522)
FBgn0034010 CG8157 0.928276 20.8 Down (0.431862)
FBgn0032197 CG5694 0.924608 24. Not Changed (1.22068)
FBgn0034405 CG15102 0.923839 23.2 Not Changed (0.946224)
FBgn0003495 spatzle 0.919219 8. Not Changed (0.671232)
FBgn0035401 CG1291 0.919023 1.6 Not Changed (0.90538)
FBgn0031105 CG11738 0.91897 0.4 Not Changed (0.50426)
FBgn0039218 CG13628 0.916848 4. Not Changed (0.86316)
FBgn0031189 CG14618 0.916194 18.4 Not Changed (0.984301)
Glyceraldehyde 3 phosphate
FBgn0001092 dehydrogenase 2(3 prime 0.914812 9.2 Not Changed (1.22912)
region of transcript)
LD22726.complete-hit | BG:DS04929.3 0.914308 4.4 Not Changed (1.00564)
FBgn0032773 CG15825 0.910682 24. Not Changed (0.607017)
FBgn0037476 CG14611 0.909874 7.2 Not Changed (0.742651)
FBgn0030425 CG3775 0.909269 20.8 Down (0.416503)
FBgn0039696 CG7837 0.905011 6.8 Not Changed (1.06966)
FBgn0014469 Cytochrome P45-4e2 0.904851 21.2 Down (0.464658)
FBgn0038771 CG4390 0.902746 7.2 Not Changed (0.875122)
FBgn0034341 CG17531 0.901785 23.2 Down (0.469624)
FBgn0040902 CG2766 0.901042 23.2 Not Changed (1.06437)
FBgn0033227 CG1548 0.89908 18. Not Changed (0.971402)
FBgn0036032 CG16711 0.896703 5.6 Not Changed (1.37986)
FBgn0030963 CG7101 0.895603 8.4 Not Changed (1.36695)
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FBgn0032809 CG13078 0.894235 3.6 Not Changed (1.13172)
FBgn0034404 CG15101 0.892912 22.8 Down (0.454531)
FBgn0015287 Ejgﬂir‘:stion'facmr'c 4kD 0.889101 13.2 Not Changed (1.00016)
FBgn0037909 CG12593 0.888692 12. Not Changed (1.02374)
FBgn0038407 CG6126 0.887028 22. Not Changed (0.689865)
FBgn0027348 bubblegum 0.886657 5.2 Not Changed (0.80244)
FBgn0033903 CG8323 0.885093 4. Not Changed (0.931351)
FBgn0031456 CG2848 0.884793 2.8 Not Changed (0.904029)
FBgn0011695 Ejaculatory bulb protein 11l 0.884515 19.6 Not Changed (1.11683)
FBgn0037387 CG1213 0.88119 22.4 Not Changed (0.892942)
FBgn0036277 CG10418 0.880041 17.2 Not Changed (1.05616)
FBgn0001091 deémzrri'gggggg f phosphate |, 579763 10.4 Not Changed (1.01442)
FBgn0037926 CG10535 0.879466 19.6 Not Changed (0.938111)
FBgn0036657 CG9697 0.879309 12.8 Not Changed (1.37291)
FBgn0038147 CG14375 0.878836 15.2 Not Changed (0.866729)
FBgn0030222 CG9806 0.878556 8.4 Not Changed (1.00358)
FBgn0040590 CG13826 0.87805 13.6 Not Changed (1.57264)
FBgn0034888 CG5431 0.877301 18. Not Changed (0.706629)
FBgn0037925 CG17309 0.877203 24, Not Changed (1.11504)
FBgn0000667 alpha actinin 0.876117 7.2 Not Changed (1.62771)
FBgn0027583 BcDNA:GH06026 0.872941 224 Not Changed (0.968589)
FBgn0033269 CG8709 0.8726 21.2 Not Changed (1.14307)
FBgn0034818 CG13537 0.86782 4.4 Not Changed (1.20259)
FBgn0033968 CG10200 0.867775 6. Not Changed (0.724024)
FBgn0035880 CG17352 0.866924 204 Down (0.27546)
FBgn0032099 CG9585 0.866466 6.4 Up (2.4756)
FBgn0032591 CG13261 0.866226 6.4 Not Changed (1.32506)
FBgn0038590 CG12320 0.865567 16.8 Not Changed (1.0043)
GH15485.3prime-hit | CG17762 0.863796 4. Not Changed (1.55314)
FBgn0015623 Cytochrome P45 reductase 0.863676 23.2 Not Changed (0.761998)
FBgn0030717 CG8931 0.863363 1.2 Not Changed (1.26266)
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FBgn0011603 inebriated 0.863179 5.6 Not Changed (0.652296)
FBgn0029794 CG3138 0.861405 2. Not Changed (0.899659)
FBgn0004855 RNA polymerase Il 15kD 0.860417 15.2 Not Changed (0.999371)
FBgn0039118 CG10208 0.860161 21.6 Not Changed (0.708013)
FBgn0030079 CG7267 0.859601 0.4 Not Changed (1.37309)
FBgn0026438 t'f;ﬁ';zto"r?éf;“'”o acid 0.858422 232 Not Changed (1.11518)
FBgn0013576 L‘gﬁétsrﬂgfgfpsr?mgz 0.858236 2. Not Changed (1.22444)
FBgn0027844 Carbonic anhydrase 1 0.858232 21.2 Not Changed (0.669501)
FBgn0032085 CG9555 0.857142 13.2 Not Changed (0.786192)
FBgn0032961 CG1416 0.856018 0.8 Not Changed (0.538937)
FBgn0031589 CG3714 0.852443 4.4 Up (2.94007)
FBgn0038419 CG14879 0.852141 21.6 Not Changed (0.764843)
FBgn0032402 CG14945 0.852006 12. Up (2.13695)
FBgn0005278 Minute (2) 21AB 0.849638 204 Not Changed (0.928402)
FBgn0026387 Odorant receptor 46b 0.849151 3.2 Not Changed (0.885795)
FBgn0036347 CG11281 0.848662 8.4 Not Changed (0.777881)
FBgn0039526 CG5692 0.847966 8.4 Not Changed (1.12721)
FBgn0037189 CG14449 0.846881 104 Not Changed (1.06437)
FBgn0031453 CG9894 0.84648 15.6 Not Changed (1.38597)
FBgn0033962 CG10153 0.846296 3.6 Not Changed (0.952619)
FBgn0033489 CG3459 0.845733 0.8 Not Changed (1.49877)
FBgn0033544 CG7220 0.845684 21.2 Not Changed (0.941674)
FBgn0038171 RPES5 0.845647 4.4 Not Changed (1.56378)
FBgn0038304 CG12241 0.844585 22.8 Not Changed (0.842936)
FBgn0037684 CG8129 0.844574 22.8 Not Changed (1.7099)
FBgn0005198 gigas 0.843921 4. Not Changed (1.38498)
FBgn0031942 CG7203 0.842866 3.6 Not Changed (0.973846)
FBgn0035083 CG2803 0.840848 0.8 Not Changed (1.13965)
FBgn0024897 b6 0.84084 1.2 Not Changed (1.28906)
FBgn0031948 CG7149 0.840406 0.4 Not Changed (1.37249)
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Protein phosphatase lalpha

FBgn0003134 at 96A 0.840354 19.2 Not Changed (0.877062)
FBgn0034564 CG9344 0.840268 124 Not Changed (0.819967)
FBgn0033612 CG13210 0.839469 14.8 Not Changed (0.790936)
FBgn0038321 CG6218 0.839333 0.4 Not Changed (1.16807)
FBgn0024939 Ribosomal protein L8 0.838699 17.6 Not Changed (1.09293)
FBgn0013726 peanut 0.838247 4.8 Not Changed (0.946407)
FBgn0030737 CG9914 0.837857 10.8 Up (3.51872)
FBgn0036863 CG9670 0.83768 18. Not Changed (0.974338)
FBgn0033746 CG13153 0.837451 4. Not Changed (1.17334)
FBgn0037764 CG9459 0.837291 16.4 Not Changed (0.772493)
FBgn0031145 CG1740 0.836876 14.8 Not Changed (0.934764)
FBgn0031896 CG4502 0.836204 12. Not Changed (1.35767)
FBgn0029522 CG13373 0.835847 12.4 Not Changed (1.34459)
FBgn0037467 CG1104 0.835123 17.2 Not Changed (0.726636)
FBgn0037537 CG2767 0.834981 0.8 Not Changed (1.4381)
FBgn0033814 CG4670 0.834406 14.4 Not Changed (1.44492)
FBgn0038194 Cyp6d5 0.83421 19.6 Not Changed (1.15827)
FBgn0004885 tolkin 0.834147 20.4 Not Changed (0.908193)
FBgn0030701 CG16952 0.8334 5.2 Not Changed (1.06025)
FBgn0038111 CG12360 0.833242 16. Not Changed (1.11352)
FBgn0038022 CG4381 0.832626 1.6 Not Changed (0.600297)
FBgn0030423 CG18453 0.832109 21.6 Not Changed (0.718705)
FBgn0031897 CG13784 0.832053 23.6 Not Changed (1.43047)
FBgn0035270 CG13933 0.831879 11.2 Not Changed (1.52169)
FBgn0032403 CG12317 0.831619 17.6 Not Changed (0.970787)
FBgn0039672 CG1906 0.831427 4.4 Not Changed (1.27405)
FBgn0031645 CG3036 0.830976 23.6 Not Changed (0.88862)
FBgn0033398 CG2049 0.830899 17.6 Not Changed (1.52959)
FBgn0038357 CG5623 0.830824 12.8 Up (4.08674)
FBgn0032323 CG6093 0.830606 10.8 Not Changed (1.92119)
FBgn0038878 CG3301 0.830361 8.8 Not Changed (1.06366)
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FBgn0031263 CG2789 0.829538 1.6 Not Changed (0.926468)
FBgn0031418 CG3609 0.828503 12.4 Not Changed (0.688517)
FBgn0038462 CG17556 0.82784 8.4 Not Changed (1.32437)
FBgn0038805 CG4217 0.827778 15.6 Not Changed (0.945294)
FBgn0035296 CG11814 0.827756 3.2 Not Changed (0.81649)
FBgn0033805 CG4062 0.827662 23.6 Not Changed (1.83595)
FBgn0027567 BcDNA:GHO07921 0.826927 24. Not Changed (1.08063)
FBgn0032681 CG10283 0.826131 22.4 Not Changed (0.939026)
FBgn0029588 CG14798 0.826035 22.8 Not Changed (1.14374)
FBgn0033562 CG6751 0.825989 21.2 Not Changed (0.832886)
FBgn0034851 CG11079 0.82573 10.8 Up (2.88794)
GH15539.3prime-hit Z{E"tei” tyrosine phosphatase |, g;5545 228 Not Changed (0.705514)
FBgn0015788 Rab-related protein 1 0.824886 20.8 Not Changed (0.999635)
FBgn0037653 CG11982 0.824551 6. Not Changed (0.839259)
FBgn0035197 CG9130 0.823958 15.2 Not Changed (1.01938)
FBgn0034394 CG15096 0.823874 23.2 Not Changed (0.77221)
FBgn0039115 CG10214 0.822851 20.4 Not Changed (0.955817)
FBgn0031389 CG4259 0.822636 20.4 Down (0.354375)
FBgn0032400 CG6770 0.822075 22. Not Changed (1.02709)
FBgn0011327 Efé?gliggec'termi”a' 0.822011 10.8 Not Changed (0.821561)
FBgn0039931 CG11091 0.821227 8. Not Changed (0.926711)
FBgn0039656 CG11951 0.820884 4.8 Down (0.288498)
FBgn0030834 CG8675 0.820729 17.2 Not Changed (0.853952)
FBgn0040993 CG17325 0.820724 5.6 Not Changed (1.82619)
FBgn0030026 CG10964 0.820341 24. Not Changed (0.847895)
FBgn0040827 CG13315 0.820091 16. Not Changed (1.08916)
FBgn0040931 CG9034 0.82006 16. Not Changed (0.856957)
FBgn0035013 CG13580 0.819697 10. Not Changed (1.11615)
FBgn0038037 Cypof2 0.818758 23.2 Not Changed (1.06086)
FBgn0032162 CG4592 0.818649 13.6 Not Changed (0.627709)
FBgn0032904 CG9342 0.818526 14.8 Not Changed (0.839055)
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FBgn0013263 Trithorax-like 0.818112 3.2 Not Changed (0.689646)
SD02875.3prime-hit \S/j‘gl‘jr?i't"’“ H+ ATPase 16kD | 817878 19.2 Not Changed (0.726146)
FBgn0033657 CG8271 0.817662 4.8 Down (0.481255)
FBgn0033835 CG18279 0.817465 22.8 Up (2.00779)
FBgn0031657 CG3756 0.816953 4. Not Changed (1.19915)
FBgn0003447 singed 0.816204 21.6 Not Changed (0.919273)
FBgn0038573 CG7913 0.815706 4. Not Changed (0.943133)
FBgn0030542 CG12481 0.815686 19.6 Down (0.332016)
FBgn0031399 CG7074 0.815125 23.2 Not Changed (1.10187)
FBgn0038981 CG5346 0.814991 3.6 Not Changed (0.818062)
FBgn0037106 CG11307 0.814891 13.2 Not Changed (1.09022)
FBgn0038535 CG18212 0.813996 12.8 Not Changed (1.26899)
FBgn0037234 CG9795 0.813738 15.2 Not Changed (0.847769)
FBgn0030446 CG2190 0.813702 14.4 Not Changed (0.660296)
FBgn0035943 CG5653 0.813525 15.6 Up (3.45413)
FBgn0031871 CG10158 0.813512 13.6 Not Changed (0.584122)
FBgn0026429 gamma-tubulin ring protein 91 | 0.813259 6. Not Changed (1.0888)
FBgn0032299 CG17127 0.812942 23.2 Not Changed (0.735391)
FBgn0038339 CG6118 0.812643 8. Not Changed (0.529198)
FBgn0039253 CG6238 0.812618 7.2 Not Changed (0.875152)
FBgn0040871 CG12479 0.8123 6.8 Not Changed (1.39714)
FBgn0037292 CG2022 0.81229 5.2 Not Changed (1.9927)
FBgn0001142 Glutamine synthetase 1 0.812115 15.6 Not Changed (1.54112)
FBgn0038306 CG6563 0.811942 15.2 Not Changed (0.66844)
FBgn0036022 CG8329 0.811017 19.2 Not Changed (0.957881)
FBgn0037788 CG3940 0.810837 9.6 Not Changed (1.29858)
EST mapped to
LD32106.3prime-hit FBgn0036008(CG3408) and 0.810642 19.2 Up (2.99359)
FBgn0010408(RpS9)
FBgn0030447 CG2200 0.810405 10.8 Not Changed (0.835245)
FBgn0037548 CG7900 0.81012 19.6 Up (4.1138)
FBgn0038872 CG5874 0.809946 22.4 Not Changed (0.99537)
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FBgn0035851 CG7999 0.809723 14.8 Not Changed (1.11792)
FBgn0035392 CG1271 0.809164 19.2 Not Changed (0.73087)
FBgn0039494 CG5896 0.808557 9.6 Not Changed (0.504433)
FBgn0031221 CG3164 0.80853 19.2 Not Changed (0.702182)
FBgn0000416 Saposin-related 0.808184 22.8 Not Changed (0.989542)
FBgn0040532 CG8369 0.808161 18.4 Not Changed (1.08628)
FBgn0033854 CG6152 0.807825 2. Not Changed (0.767081)
FBgn0032699 CG10383 0.80777 24 Not Changed (0.740033)
FBgn0036270 CG18638 0.807752 3.2 Not Changed (1.16758)
FBgn0038299 CG6687 0.80773 22. Not Changed (0.977344)
FBgn0035039 CG3608 0.807569 14.8 Not Changed (0.839651)
FBgn0013307 Ornithine decarboxylase 1 0.807448 7.2 Not Changed (0.906127)
FBgn0038343 CG14871 0.80724 3.2 Not Changed (1.08186)
FBgn0030593 CG9512 0.806896 22.8 Not Changed (1.32485)
FBgn0032467 CG9934 0.806868 3.2 Not Changed (0.861557)
FBgn0037913 CG6783 0.806378 11.2 Not Changed (1.03096)
GM686.3prime-hit CG7369 0.806253 6.4 Not Changed (1.45529)
FBgn0015568 alpha-Esterase-1 0.805595 0.4 Down (0.395918)
FBgn0040614 CG12882 0.803861 7.6 Not Changed (0.545733)
FBgn0028918 BG:DS01068.1 0.803393 8.4 Not Changed (0.841634)
FBgn0015513 myoblast city 0.803154 16.8 Not Changed (0.942626)
FBgn0034500 CG11200 0.802848 10.4 Not Changed (0.626345)
FBgn0038109 CG11656 0.802765 15.2 Down (0.408715)
FBgn0020236 ATP citrate lyase 0.802639 12. Not Changed (0.687114)
FBgn0038166 CG9588 0.802592 3.6 Not Changed (0.914578)
FBgn0036302 CG10632 0.802144 22.8 Not Changed (0.742021)
LD29477.3prime-hit CG17138 0.800031 10.4 Not Changed (1.0997)
FBgn0000606 even skipped 0.799931 12.8 Not Changed (0.849444)
FBgn0033557 CG12325 0.799785 22. Not Changed (0.895876)
FBgn0036314 CG10754 0.799626 3.2 Not Changed (1.10149)
FBgn0040732 CG16926 0.799258 10.4 Down (0.448041)
FBgn0031865 CG10806 0.798442 7.6 Not Changed (0.529693)
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FBgn0034897 CG11299 0.798066 14.8 Not Changed (0.791813)
FBgn0029544 CG16994 0.798018 5.6 Not Changed (1.01412)
FBgn0028691 Rpn4 0.797923 24. Not Changed (0.80274)

Glyceraldehyde 3 phosphate
FBgn0001092 dehydrogenase 2(5 prime 0.797495 8. Up (2.49185)

region of transcript)
FBgn0023000 methuselah 0.79637 18. Not Changed (1.2607)
FBgn0033125 CG12846 0.795898 22. Not Changed (0.571452)
FBgn0036663 CG9674 0.79588 23.2 Not Changed (1.32933)
FBgn0035229 CG7852 0.795704 2.8 Up (3.1151)
FBgn0036837 CG18135 0.795509 16. Down (0.489702)
FBgn0010770 peter pan 0.795152 15.2 Not Changed (0.82451)
FBgn0015766 Msr-110 0.793851 12.8 Not Changed (1.10527)
FBgn0039565 CG4884 0.793826 17.6 Not Changed (0.67232)
FBgn0035995 CG3529 0.793236 1.2 Not Changed (0.785187)
FBgn0013756 Bx34 0.793197 6.4 Not Changed (0.97967)
FBgn0034483 CG16894 0.793089 11.6 Not Changed (0.715747)
FBgn0028399 TMS1d 0.792762 20. Not Changed (1.02325)
FBgn0030317 CG1561 0.792416 11.2 Not Changed (0.708132)
FBgn0032398 CG6766 0.791743 23.6 Not Changed (0.86334)
FBgn0037095 CG7184 0.79116 7.2 Not Changed (1.05634)
FBgn0027571 BcDNA:GHO07626 0.79095 7.2 Not Changed (0.831247)
FBgn0014073 Il'r?a'!;e receptor tyrosine 0.790161 0.4 Not Changed (1.00968)
FBgn0030749 Annexin B11 0.790141 17.6 Not Changed (1.1903)
FBgn0011760 cut up 0.789501 22.8 Not Changed (1.30312)
FBgn0035027 CG3511 0.789319 14.8 Not Changed (1.88666)
FBgn0004876 center divider 0.788803 11.2 Up (3.34025)
FBgn0036283 CG4392 0.788291 204 Up (2.27925)
FBgn0033485 CG1381 0.788285 0.4 Not Changed (1.15141)
FBgn0037699 CG8147 0.788235 4.4 Not Changed (0.631967)
FBgn0033900 CG8257 0.787632 23.6 Not Changed (0.926932)
FBgn0038914 CG17820 0.787332 13.2 Not Changed (1.1534)
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FBgn0030883 CG7772 0.786593 224 Not Changed (0.766523)
FBgn0038588 CG7156 0.786102 18.4 Not Changed (0.82633)
FBgn0000150 abnormal wing discs 0.78588 16.4 Not Changed (1.04858)
FBgn0031368 CG12704 0.785588 3.2 Not Changed (1.63252)
FBgn0035389 CG1274 0.785293 11.2 Down (0.448034)
FBgn0038725 CG6184 0.785269 7.2 Not Changed (1.48077)
FBgn0029709 CG3564 0.784965 17.6 Not Changed (0.827657)
FBgn0030173 CG15313 0.78492 13.6 Not Changed (0.633513)
FBgn0039114 CG10374 0.784771 10.4 Not Changed (0.781277)
FBgn0034048 CG8256 0.784685 9.2 Not Changed (1.13122)
FBgn0033989 CG7639 0.784564 3.6 Not Changed (1.65778)
FBgn0040609 CG3348 0.783903 10.4 Down (0.0518378)
FBgn0033988 CG7761 0.783749 3.2 Down (0.440083)
FBgn0037714 CG9396 0.783711 6.8 Not Changed (1.52259)
FBgn0036433 CG9628 0.783401 7.2 Not Changed (0.984248)
FBgn0040890 CG14199 0.78303 14.8 Not Changed (0.95058)
FBgn0034328 CG15066 0.782785 21.6 Down (0.128703)
FBgn0032214 CG4968 0.782766 5.6 Not Changed (0.696025)
FBgn0027378 MRG15 0.782307 6.4 Not Changed (1.10884)
FBgn0037761 CG8534 0.782127 8.8 Not Changed (1.13706)
FBgn0011638 La autoantigen-like 0.782029 22. Down (0.34108)
FBgn0001108 Glued 0.782002 24 Not Changed (1.17585)
FBgn0039743 CG7946 0.781782 20. Not Changed (0.914369)
FBgn0028946 Odorant receptor 35a 0.781742 9.6 Not Changed (0.915059)
FBgn0030681 CG8231 0.781571 12.8 Not Changed (0.900145)
FBgn0038421 CG17931 0.781456 14.4 Not Changed (1.12683)
FBgn0035500 CG14998 0.78142 13.6 Not Changed (0.748155)
FBgn0003231 refractory to sigma P 0.781217 1.6 Not Changed (0.817752)
FBgn0033571 CG11979 0.781194 6. Not Changed (1.03726)
FBgn0004629 Cystatin-like 0.780822 19.2 Not Changed (1.5299)
FBgn0034953 CG18020 0.780373 9.2 Not Changed (0.852751)
FBgn0036123 CG6302 0.780158 1.6 Not Changed (0.989942)
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FBgn0039846 CG11337 0.779853 6. Not Changed (1.06935)
FBgn0039835 CG12220 0.779696 18.4 Not Changed (0.885124)
FBgn0031143 CG1532 0.779497 10. Not Changed (0.815783)
FBgn0037073 CG7338 0.779196 22. Not Changed (0.942615)
FBgn0029906 CG4542 0.779003 3.2 Not Changed (1.1248)
FBgn0036290 CG10638 0.778849 15.6 Down (0.398665)
FBgn0037309 CG2676 0.778825 12.8 Not Changed (1.81424)
FBgn0032285 CG17108 0.778558 11.2 Not Changed (1.41312)
FBgn0023507 EG:87B1.3 0.77822 6. Not Changed (1.84299)
FBgn0034584 CG9364 0.778093 24. Not Changed (0.969752)
FBgn0032476 CG5439 0.778086 10.4 Not Changed (1.0676)
FBgn0033338 CG8269 0.777909 22.8 Not Changed (0.968697)
FBgn0011704 Feigﬁgtﬁsossr:]d; ‘if;‘ﬁfﬁhate 0.777769 9.6 N.D.
FBgn0030363 CG15736 0.777686 17.6 Not Changed (0.893939)
FBgn0036517 CG16980 0.776453 1.2 Not Changed (0.760008)
FBgn0036697 CG7725 0.775914 6. Not Changed (0.529161)
FBgn0010416 gz";‘];h“k construct of 0.775313 11.2 Not Changed (1.07891)
GH4717.3prime-hit CG3811 0.774991 4. Not Changed (1.43596)
FBgn0034762 CG13515 0.774981 12. Not Changed (0.677972)
EST mapped to
GH04205.3prime-hit | FBgn0038749(CG4468) and | 0.774851 21.6 Not Changed (0.883047)
FBgn0038748(CG12378)
FBgn0039917 CG9905 0.77466 16.4 Not Changed (1.57343)
FBgn0037936 CG6908 0.774654 22. Not Changed (0.894006)
FBgn0039875 CG1937 0.774515 0.4 Not Changed (0.716815)
FBgn0000242 Beadex 0.77383 12.8 Not Changed (0.871129)
FBgn0032246 CG5168 0.773319 10.4 Not Changed (1.0135)
FBgn0033837 CG17034 0.773174 2.4 Not Changed (1.4434)
FBgn0030897 CG5744 0.77305 2.4 Not Changed (1.60894)
FBgn0037676 CG8861 0.772473 6.4 Not Changed (1.38139)
FBgn0038563 CG7780 0.772038 21.6 Not Changed (0.505361)
FBgn0027580 BcDNA:GH06348 0.771959 4.4 Not Changed (0.735164)
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FBgn0038074 CG6188 0.771942 21.6 Not Changed (1.05572)
FBgn0033800 CG4016 0.771931 21.2 Not Changed (1.27662)
FBgn0031605 CG15438 0.77193 19.2 Not Changed (0.97493)
FBgn0034046 CG8253 0.771526 204 Down (0.464903)
FBgn0032155 CG4539 0.771425 14.8 Not Changed (0.650997)
FBgn0003317 saxophone 0.771398 7.2 Not Changed (0.92914)
LD45776.3prime-hit CG9126 0.771366 22.4 Not Changed (1.04174)
FBgn0039538 CG12883 0.771124 23.6 Not Changed (1.06137)
Glyceraldehyde 3 phosphate
FBgn0001092 dehydrogenase 2(middle 0.771018 8.4 Not Changed (1.46543)
region of transcript)
FBgn0031493 CG3605 0.770599 16.8 Not Changed (1.50126)
FBgn0026414 Kazl 0.769979 0.4 Not Changed (1.5539)
FBgn0019650 twin of eyeless 0.7699 9.6 Not Changed (0.933142)
FBgn0037874 CG4800 0.769684 10.8 Not Changed (1.09885)
FBgn0040823 CG14162 0.769678 5.2 Not Changed (0.922601)
FBgn0030540 CG11581 0.769053 12.8 Not Changed (1.37033)
FBgn0028536 BG:DS00810.3 0.768907 17.2 Not Changed (0.939787)
FBgn0015298 i‘rig:‘eai‘:]rfgog”mc’“ particle 0.768395 14.8 Not Changed (1.20012)
FBgn0035060 CG16932 0.768293 23.2 Not Changed (0.862682)
FBgn0031290 CG4276 0.767879 10.4 Not Changed (1.49703)
FBgn0032114 CG3752 0.767696 5.2 Not Changed (1.47385)
FBgn0030729 CG12507 0.767561 13.2 Not Changed (1.14423)
FBgn0038420 CG10311 0.76693 8.4 Not Changed (1.04736)
FBgn0011661 Moesin-like 0.766816 18. Not Changed (0.846695)
FBgn0031124 CG1379 0.766549 10.8 Not Changed (0.756784)
Calmodulin-binding protein
FBgn0025864 related to a Rab3 GDP/GTP 0.766454 18. Not Changed (0.94504)
exchange protein
FBgn0030456 CG4332 0.766229 2. Not Changed (0.978823)
FBgn0038338 CG5166 0.765934 4. Not Changed (1.50107)
FBgn0012034 Acetyl Coenzyme A synthase | 0.765871 9.2 Not Changed (0.721255)
FBgn0023178 Pigment-dispersing factor 0.765658 22.8 Not Changed (0.778467)
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FBgn0030234 CG15211 0.765387 0.4 Not Changed (0.989739)
FBgn0036864 CG14090 0.76528 16.4 Not Changed (0.940102)
FBgn0033387 CG8008 0.765092 176 Not Changed (0.560978)
FBgn0000139 3:’;63”; small, orhomeotic | 26497 22.4 Not Changed (1.04421)

FBgn0039643 CG11886 0.764948 4.4 Not Changed (0.938265)
FBgn0030996 CG14194 0.764461 3.6 Not Changed (1.36787)

FBgn0029800 CG15929 0.763595 7.2 Not Changed (0.737703)
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Table 4: Rhythmic Biological Processes in Light-Dark Condition.
Categories are defined in the Gene Ontology database and downloaded on March 21, 2001.

Accession # Gene Name ’CIass ’ Phase (LD)
lipid metabolism

Genesin Categories = 79; Cycling Genes = 16; P-value = 5.58025

FBgn0011693 Photoreceptor dehydrogenase I 2.8
FBgn0004611 Phospholipase C at 21C Il 5.2
FBgn0039756 CG9743 Il 5.2
FBgn0036182 CG6084 Il 7.2
FBgn0028479 BCcDNA:GH12558 Il 7.6
FBgn0030731 CG3415 Il 9.2
FBgn0025352 Thiolase Il 9.2
FBgn0033245 CcG8723 I 9.6
FBgn0030968 CG7322 Il 9.6
FBgn0035744 CG8628 Il 10.
FBgn0032160 CG4598 Il 10.8
FBgn0032482 CG5547 Il 15.2
FBgn0029648 CG3603 Il 16.4
FBgn0034812 CG3037 Il 17.6
FBgn0032513 CG6565 Il 20.
FBgn0011361 mitochondrial acyl carrier protein 1 Il 20.8

circadian rhythm
Genes in Categories = 7; Cycling Genes = 4; P-value = 3.63911

FBgn0023076 Clock I 2.
FBgn0025680 cryptochrome I 5.2
FBgn0003068 period I 13.6
FBgn0014396 timeless I 14.8
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phototransduction

Genes in Categories = 20; Cycling Genes = 6; P-value = 3.38197

FBgn0001263 inactivation no afterpotential D Il 1.6
FBgn0004784 inactivation no afterpotential C Il 3.6
FBgn0003249 Rhodopsin 3 Il 4.4
FBgn0003250 Rhodopsin 4 Il 4.4
FBgn0019940 Rhodopsin 6 Il 10.8
FBgn0002936 neither inactivation nor afterpotential A Il 24.
cytoplasm organization and biogenesis

Genesin Categories = 21; Cycling Genes = 5; P-value = 2.4075

FBgn0030734 CG9911 Il 9.2
FBgn0025352 Thiolase Il 9.2
FBgn0032514 CG9302 Il 10.8
FBgn0024986 EG:132E8.3 Il 20.
FBgn0035334 CG8993 I 20.8
protein folding

Genesin Categories = 72; Cycling Genes = 10; P-value = 2.38612

FBgn0014002 Protein disulfide isomerase Il 6.8
FBgn0030734 CG9911 Il 9.2
FBgn0010621 T-complex Chaperonin 5 I 9.6
FBgn0033663 CG8983 Il 10.4
FBgn0032514 CG9302 I 10.8
FBgn0033918 CG8531 Il 14.8
FBgn0028741 EG:52C10.5 Il 16.
FBgn0034091 CG8448 I 16.8
FBgn0024986 EG:132E8.3 Il 20.
FBgn0002174 lethal (2) tumorous imaginal discs Il 20.4
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metabolism

Genesin Categories = 156; Cycling Genes = 16; P-value = 2.11378

FBgn0023537 EG:171D11.1 Il 3.2
LD224.3prime-hit Neurotactin Il 7.6
FBgn0031380 CG4233 Il 7.6
FBgn0033065 Cypbw1l Il 8.8
FBgn0036857 CG9629 I 9.2
FBgn0000473 Cytochrome P45-6a2 Il 9.2
FBgn0032340 CG6181 Il 9.2
FBgn0031515 CG9664 Il 11.6
FBgn0000241 brown Il 15.6
FBgn0032167 CG5853 I 16.
FBgn0038236 Cyp313al Il 16.
FBgn0031925 Cyp4d21 Il 17.2
FBgn0039084 CG10175 I 17.6
FBgn0010383 Cytochrome P45-18al I 17.6
FBgn0033981 Cyp6a21 Il 22.4
FBgn0015714 Cyp6al7 I 23.6
amino acid and derivative metabolism

Genesin Categories = 79; Cycling Genes = 10; P-value = 2.09867

FBgn0035881 CG7176 I 1.6
LD224.3prime-hit Neurotactin Il 7.6
FBgn0031380 CG4233 I 7.6
FBgn0036157 CG7560 Il 8.8
FBgn0032076 CG9510 Il 10.4
FBgn0000153 black Il 16.4
FBgn0036762 CG7430 Il 22.
FBgn0036975 CG5618 I 22.
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FBgn0005619 Histidine decarboxylase Il 22.4
FBgn0036927 CG7433 Il 22.4
transport

Genesin Categories = 156; Cycling Genes = 15; P-value = 1.77491

FBgn0039178 CG6356 Il 5.2
FBgn0036043 CG8177 Il 6.8
FBgn0034909 CG4797 Il 7.6
FBgn0029762 CG3252 Il 7.6
FBgn0039176 CG13610 Il 7.6
FBgn0031937 CG13795 Il 8.4
FBgn0033095 CG3409 I 8.8
FBgn0037845 CG14694 Il 9.2
FBgn0028469 BcDNA:LD28120 Il 10.4
FBgn0029896 CG3168 Il 12.
SD1469.3prime-hit CG8468 I 13.2
FBgn0034812 CG3037 Il 17.6
FBgn0026439 Excitatory amino acid transporter 1 I 18.8
FBgn0000527 ebony Il 23.2
FBgn0038799 CG4288 Il 24.
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Table 5: Rhythmic Biological Processes in Constant Dark Condition.
Categories are defined in the Gene Ontology database and downloaded on March 21, 2001.

Accession # | Gene Name ’CIass ’Phase (DD)

circadian rhythm
Genesin Categories = 7; Cycling Genes = 4; P-value = 4.39497

FBgn0023076 | Clock I 2.
FBgn0025680 | cryptochrome I 5.2
FBgn0003068 | period I 13.6
FBgn0014396 |timeless I 15.2

main pathways of carbohydrate metabolism
Genesin Categories = 52; Cycling Genes = 6; P-value = 2.1199

FBgn0035881 | CG7176 I 2.4

FBgn0027580 | BcDNA:GH06348 Il 4.4

FBgn0003738 | Triose phosphate isomerase I 8.

FBgn0001092 Glycerald_ehyde 3 phosphate dehydrogenase 2(5 prime region " 3
of transcript)

FBgn0001092 Glyperaldehyde 3 phosphate dehydrogenase 2(middle prime I 8.4
region of transcript)

FBgn0001092 Glyceraldghyde 3 phosphate dehydrogenase 2(3 prime region I 92
of transcript)

FBgn0001091 | Glyceraldehyde 3 phosphate dehydrogenase 1 Il 10.4

FBgn0020236 | ATP citrate lyase Il 12.

deubiquitylation

Genes in Categories = 8; Cycling Genes = 2; P-value = 1.56121

FBgn0010288 | Ubiquitin carboxy-terminal hydrolase I 0.4

FBgn0011327 | Ubiquitin C-terminal hydrolase Il 10.8




Supplemental Information for Ueda et al.

Table 6: Candidate Molecules Rhythmically Metabolized in Light-Dark Condition.
Information of Enzymes are downloaded on March 21, 2001 from LIGAND metabolic database.

Accession # Gene Name ’CIass ’ Phase (LD)
NAD+

All Related Enzymes= 62; Cycling Enzymes = 16; P-value = 7.11518

FBgn0034390 CG15093 I 3.2
FBgn0023537 EG:171D11.1 I 3.2
FBgn0036182 CG6084 Il 7.2
FBgn0028479 BcDNA:GH12558 [l 7.6
FBgn0001128 Glycerol 3 phosphate dehydrogenase I 8.
FBgn0030731 CG3415 I 9.2
FBgn0011768 Formaldehyde dehydrogenase I 9.6
FBgn0004057 Zwischenferment I 10.
FBgn0024289 Sorbitol dehydrogenase 1 I 10.4
FBgn0030512 CG9940 I 14.8
FBgn0038617 CG12333 I 19.6
FBgn0029888 CG3192 I 19.6
FBgn0035046 CG3683 Il 20.
FBgn0031024 CG12233 I 20.4
FBgn0036762 CG7430 I 22.
FBgn0001098 Glutamate dehydrogenase [l 23.2
NADH

All Related Enzymes= 60; Cycling Enzymes = 15; P-value = 6.51177

FBgn0034390 CG15093 I 3.2
FBgn0023537 EG:171D11.1 I 3.2
FBgn0036182 CG6084 I 7.2
FBgn0028479 BcDNA:GH12558 I 7.6
FBgn0001128 Glycerol 3 phosphate dehydrogenase I 8.
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FBgn0030731 CG3415 Il 9.2
FBgn0011768 Formaldehyde dehydrogenase I 9.6
FBgn0004057 Zwischenferment Il 10.
FBgn0024289 Sorbitol dehydrogenase 1 I 10.4
FBgn0038617 CG12333 Il 19.6
FBgn0029888 CG3192 Il 19.6
FBgn0035046 CG3683 Il 20.
FBgn0031024 CG12233 Il 20.4
FBgn0036762 CG7430 Il 22.
FBgn0001098 Glutamate dehydrogenase Il 23.2
CO2

All Related Enzymes= 57; Cycling Enzymes = 14; P-value = 6.01616

FBgn0035881 CG7176 I 1.6
FBgn0023537 EG:171D11.1 Il 3.2
FBgn0036992 CG11796 I 4.
FBgn0037607 CG8036 I 8.8
FBgn0033245 CG8723 I 9.6
FBgn0000153 black Il 16.4
FBgn0038617 CG12333 Il 19.6
FBgn0039635 CG11876 Il 20.
GH13437.3prime-hit CG5889 [l 20.
FBgn0029721 CG7010 Il 20.
FBgn0031024 CG12233 I 20.4
FBgn0034356 CG10924 Il 21.6
FBgn0036975 CG5618 I 22.
FBgn0005619 Histidine decarboxylase Il 22.4

2-Oxoglutarate

All Related Enzymes= 20; Cycling Enzymes = 7; P-value = 4.35145
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FBgn0035881 CG7176 I 1.6
FBgn0030558 CG1461 I 7.6
FBgn0031380 CG4233 Il 7.6
FBgn0038617 CG12333 I 19.6
FBgn0031024 CG12233 I 20.4
FBgn0036927 CG7433 Il 22.4
FBgn0001098 Glutamate dehydrogenase I 23.2
NADP+

All Related Enzymes= 28; Cycling Enzymes = 8; P-value = 4.17958

FBgn0035881 CG7176 I 1.6
FBgn0036182 CG6084 I 7.2
FBgn0030731 CG3415 I 9.2
FBgn0030968 CG7322 I 9.6
FBgn0004057 Zwischenferment I 10.
FBgn0037146 CG7470 I 16.8
GH13437.3prime-hit CG5889 Il 20.
FBgn0001098 Glutamate dehydrogenase I 23.2
NADPH

All Related Enzymes= 28; Cycling Enzymes = 8; P-value = 4.17958

FBgn0035881 CG7176 I 1.6
FBgn0036182 CG6084 I 7.2
FBgn0030731 CG3415 I 9.2
FBgn0030968 CG7322 I 9.6
FBgn0004057 Zwischenferment I 10.
FBgn0037146 CG7470 I 16.8
GH13437.3prime-hit CG5889 Il 20.
FBgn0001098 Glutamate dehydrogenase [l 23.2
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L-Glutamate

All Related Enzymes= 30; Cycling Enzymes = 8; P-value = 3.94514

FBgn0030558 CG1461 I 7.6
FBgn0031380 CG4233 I 7.6
FBgn0030512 CG9940 I 14.8
FBgn0000153 black [l 16.4
FBgn0037146 CG7470 | 16.8
FBgn0036975 CG5618 | 22.
FBgn0036927 CG7433 I 22.4
FBgn0001098 Glutamate dehydrogenase Il 23.2
Protein Cys-Cys

All Related Enzymes= 4; Cycling Enzymes = 3; P-value = 3.26027

FBgn0014002 Protein disulfide isomerase Il 6.8
FBgn0033663 CG8983 I 10.4
FBgn0032514 CG9302 I 10.8
3-(4-Hydroxyphenyl)pyruvate

All Related Enzymes= 4; Cycling Enzymes = 3; P-value = 3.26027

FBgn0036992 CG11796 | 4.
FBgn0030558 CG1461 I 7.6
FBgn0031380 CG4233 I 7.6
4-Aminobutanoate

All Related Enzymes= 4; Cycling Enzymes = 3; P-value = 3.26027

FBgn0000153 black Il 16.4
FBgn0036975 CG5618 | 22.
FBgn0036927 CG7433 I 22.4
beta-Alanine

All Related Enzymes= 4; Cycling Enzymes = 3; P-value = 3.26027

FBgn0000153 black Il 16.4
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FBgn0036975 CG5618 | 22.
FBgn0036927 CG7433 I 22.4
S-Acetyldihydrolipoamide

All Related Enzymes= 6; Cycling Enzymes = 3; P-value = 2.59581

FBgn0030612 CG5599 [ 8.
FBgn0039635 CG11876 I 20.
FBgn0029721 CG7010 I 20.
(1R,25)-1-Hydroxypropane-1,2,3-tricar boxylate

All Related Enzymes= 6; Cycling Enzymes = 3; P-value = 2.59581

FBgn0035881 CG7176 | 1.6
FBgn0038617 CG12333 I 19.6
FBgn0031024 CG12233 I 20.4
alpha-D-Glucose 6-phosphate

All Related Enzymes= 2; Cycling Enzymes = 2; P-value = 2.56276

FBgn0036572 CG5165 | 9.6
FBgn0003074 Phosphoglucose isomerase I 9.6
Homogentisate

All Related Enzymes= 2; Cycling Enzymes = 2; P-value = 2.56276

FBgn0036992 CG11796 | 4.
FBgn0032349 CGA4779 [ 6.
2-M ethyl-3-oxopr opanoate

All Related Enzymes= 2; Cycling Enzymes = 2; P-value = 2.56276

FBgn0034390 CG15093 | 3.2
FBgn0023537 EG:171D11.1 I 3.2
(2R)-2-Hydr oxy-3-(phosphonooxy)-propanal

All Related Enzymes= 7; Cycling Enzymes = 3; P-value = 2.36995

FBgn0037607 CG8036 | 8.8
FBgn0034934 CG2827 | 9.6
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FBgn0003738 Triose phosphate isomerase ’ I ’ 10.
L-Aspartate

All Related Enzymes= 15; Cycling Enzymes = 4; P-value = 2.1941

FBgn0031380 CG4233 Il 7.6
FBgn0002069 Aspartyl-tRNA synthetase I 8.
FBgn0000153 black [l 16.4
FBgn0036975 CG5618 I 22.
3-Sulfino-L-alanine

All Related Enzymes= 3; Cycling Enzymes = 2; P-value = 2.10102

FBgn0000153 black Il 16.4
FBgn0036975 CG5618 I 22.
Hypotaurine

All Related Enzymes= 3; Cycling Enzymes = 2; P-value = 2.10102

FBgn0000153 black [l 16.4
FBgn0036975 CG5618 I 22.
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Table 7: Candidate Molecules Rhythmically Metabolized in Contact Dark Condition.
Information of Enzymes are downloaded on March 21, 2001 from LIGAND metabolic database.

Accession # | Gene Name ’CIass ’Phase (DD)

(2R)-2-Hydr oxy-3-(phosphonooxy)-propanal
All Related Enzymes = 7; Cycling Enzymes = 5; P-value = 6.08439

FBgn0003738 | Triose phosphate isomerase I 8.

FBgn0001092 Glyceraldghyde 3 phosphate dehydrogenase 2(5 prime region I 3.
of transcript)

FBgn0001092 Glygeraldehyde 3 phosphate dehydrogenase 2(middle prime " 8.4
region of transcript)

FBgn0001092 Glycerald_ehyde 3 phosphate dehydrogenase 2(3 prime region I 92
of transcript)

FBgn0001091 | Glyceraldehyde 3 phosphate dehydrogenase 1 Il 10.4

FBgn0034934 | CG2827 I 10.8

FBgn0037607 | CG8036 I 12.

D-Glyceraldehyde

All Related Enzymes = 2; Cycling Enzymes = 2; P-value = 2.95013

FBgn0001092 Glycerald_ehyde 3 phosphate dehydrogenase 2(5 prime region " 3
of transcript)

FBgn0001092 Gly_ceraldehyde 3 phosphate dehydrogenase 2(middle prime " 8.4
region of transcript)

FBgn0001092 Glycerald_ehyde 3 phosphate dehydrogenase 2(3 prime region " 92
of transcript)

FBgn0001091 | Glyceraldehyde 3 phosphate dehydrogenase 1 Il 10.4

Thiol

All Related Enzymes = 8; Cycling Enzymes = 3; P-value = 2.73316

FBgn0001092 Glycerald_ehyde 3 phosphate dehydrogenase 2(5 prime region " 8
of transcript)

FBgn0001092 Gly_ceraldehyde 3 phosphate dehydrogenase 2(middle prime I 8.4
region of transcript)

FBgn0001092 Glyceraldghyde 3 phosphate dehydrogenase 2(3 prime region I 92
of transcript)

FBgn0001091 | Glyceraldehyde 3 phosphate dehydrogenase 1 Il 10.4
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FBgn0011327 | Ubiquitin C-terminal hydrolase ’ Il ’ 10.8
CO2

All Related Enzymes = 57; Cycling Enzymes = 7; P-value = 2.54911

FBgn0036992 |CG11796 | 1.2
FBgn0035881 |CG7176 I 24
FBgn0013307 | Ornithine decarboxylase 1 Il 7.2
FBgn0037788 | CG3940 11 9.6
FBgn0037607 | CG8036 I 12.
FBgn0033800 |CG4016 11 21.2
FBgn0036975 |CG5618 I 24.
Areneoxide

All Related Enzymes = 3; Cycling Enzymes = 2; P-value = 2.48279

FBgn0034404 |CG15101 1] 22.8
FBgn0034405 |CG15102 11 23.2
Arenediol

All Related Enzymes = 3; Cycling Enzymes = 2; P-value = 2.48279

FBgn0034404 |CG15101 11 22.8
FBgn0034405 |CG15102 [l 23.2
Glycol

All Related Enzymes = 3; Cycling Enzymes = 2; P-value = 2.48279

FBgn0034404 | CG15101 [l 22.8
FBgn0034405 |CG15102 11 23.2
Epoxide

All Related Enzymes = 3; Cycling Enzymes = 2; P-value = 2.48279

FBgn0034404 |CG15101 11 22.8
FBgn0034405 | CG15102 [l 23.2

D-Erythrose 4-phosphate
All Related Enzymes = 4; Cycling Enzymes = 2; P-value = 2.1915
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FBgn0034934 | CG2827 I 10.8
FBgn0037607 | CG8036 I 12.
Sedoheptulose 7-phosphate

All Related Enzymes = 5; Cycling Enzymes = 2; P-value = 1.97938

FBgn0034934 | CG2827 I 10.8
FBgn0037607 | CG8036 I 12.
CDP

All Related Enzymes = 5; Cycling Enzymes = 2; P-value = 1.97938

FBgn0039846 |CG11337 1l 6.
FBgn0000150 | abnormal wing discs Il 16.4
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Table 8: Drosophila Genes Rhythmically Expressed in Clk Mutants under Light-Dark Condition.

Accession # Gene Name Correlation(Clk) | Phase(Clk) | Class
SD1469.3prime-hit CG8468 0.853454 204 |
FBgn0033821 CG10799 0.845298 8. |
FBgn0039309 CG11891 0.824478 14. I
FBgn0010288 Ubiquitin carboxy-terminal hydrolase 0.821589 19.6 |
FBgn0039678 CG18111 0.797167 8.4 |
FBgn0034934 CG2827 0.785692 9.6 |
LD29569.3prime-hit CG12790 0.767905 22. |
FBgn0011296 lethal (2) essential for life 0.894915 1.2 Il
FBgn0031590 CG3702 0.882282 7.6 Il
FBgn0033245 CG8723 0.872222 10. Il
FBgn0037533 CG2791 0.871614 224 Il
FBgn0033329 CG8575 0.840156 7.2 Il
FBgn0024980 EG:95B7.1 0.824781 18.4 1
FBgn0001098 Glutamate dehydrogenase 0.82167 0.4 Il
FBgn0038795 CG4335 0.791893 9.6 Il
FBgn0029648 CG3603 0.791122 13.2 1
FBgn0035314 CG5707 0.785339 9.2 Il
FBgn0039024 CG4721 0.780064 20. 1
FBgn0032263 CG7400 0.776932 6.8 Il
FBgn0036901 CG8756 0.774376 14. Il
FBgn0032775 CG17544 0.772725 23.2 Il
FBgn0039623 CG1951 0.772627 4. Il
FBgn0025814 Microsomal glutathione S-transferase-like 0.771772 10.4 Il
FBgn0039672 CG1906 0.931337 224 1]
FBgn0039114 CG10374 0.913198 9.2 1
FBgn0038914 CG17820 0.880089 10. 1]
FBgn0037095 CG7184 0.852037 19.6 1]
FBgn0030540 CG11581 0.828543 6.4 1]
FBgn0038299 CG6687 0.827149 8.4 m
FBgn0039253 CG6238 0.821042 22. m
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FBgn0026414 Kazl 0.815857 10. !
LD29477.3prime-hit | CG17138 0.805106 7.6 m
FBgn0032961 CG1416 0.802808 14.8 m
FBgn0032162 CG4592 0.799051 14.4 M
FBgn0037309 CG2676 0.797918 20.8 !
LD22726.complete-hit | BG:DS04929.3 0.796376 18.4 m
FBgn0038981 CG5346 0.786236 14.4 m
FBgn0025864 gaD'g’/‘é’T“g”égg‘gggepgﬁgnre'ated to a Rab3 0.784721 48 1
FBgn0035027 CG3511 0.777969 23.2 m
FBgn0032681 CG10283 0.777751 22.8 M
FBgn0030447 CG2200 0.77364 7.2 M
FBgn0012034 Acetyl Coenzyme A synthase 0.77052 10. 1]
FBgn0031290 CG4276 0.767908 20. m
FBgn0037653 CG11982 0.76414 22.8 M
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