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Effects of body pigmentation mutations on Drosophila melanogaster mating

behavior
N.Ye. Volkova, N.I. Chernobay, N.S. Filiponenko

The model of congenic strains of Drosophila melanogaster was used to investigate the peculiarities of the effect of
mutations in yellow (y), ebony (e), and black (b) genes involved in biogenesis of cuticle pigments on imago mating
behavior indicators. The aim of this study was to find out if the effect of the given mutations on Drosophila imago
mating behavior depends on the general genetic background on which they are realized. To achieve this goal, pairs of
congenic strains were constructed using successive saturation crosses followed by selection for the marker phenotype
resulted in each of the mutant alleles introduced in homozygous condition into the genotype of either Canton-S or
Oregon-R wild-type stock instead of the corresponding wild-type allele present in these stocks initially. Individuals of
strains resulted were tested for mating receptivity of females and mating activity of males. Each of the indicators was
evaluated as a proportion of sexually mature but virgin individuals of a particular sex copulated successfully within the
first hour after placing them in a test chamber with an excess of individuals of the opposite sex. According to the data
obtained and the results of their statistical analysis, it was proved that the introduction of a mutation into the genetic
background of the wild-type stock is accompanied with a change in the studied characteristics of imago mating
behavior. The effect depends on the mutation introduced and on the genotype of the recipient stock. Thus, males of
the yc-s strain are characterized by increased mating activity comparatively to males of the wild-type Canton-S stock.
These results expand the known effects of yellow mutation. Males of the bc-s and ec-s strains, on the contrary, are less
active than the males of the wild-type Canton-S stock. The most pronounced effects on mating receptivity of females
were fixed for b (an increase in the indicator when introduced into Oregon genetic background) and e (a decrease
when introduced into Canton-S genetic background) mutations. The indicators studied under the conditions of the
given experimental scheme change in direct proportion (rs = 0,76; p <0,05). In other words, if the strain is
characterized by high mating activity of males, as a rule, a high mating receptivity of females will be also observed.
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Introduction

Insect pigments biogenesis is a network of genetically determined interrelated metabolic
transformations. For a number of genes, mutations in which lead to a change in the pigmentation of the
anatomical structures of larvae and adults, pleiotropic effects on behavioral traits have been established.
Detailed studies also revealed functional links between the pigment synthesis pathway and behavior
mediated by the nervous system (Hotta, Benzer, 1969; Heisenberg, 1971; Borycz et al., 2002; Richardt et
al., 2002; True et al., 2005; Suh, Jackson, 2007; Zhuravlev et al., 2020).

The insect exoskeleton contains melanin, a dark pigment derived from dopamine (DA) precursors
tyrosine and L-Dopa (L-3,4-dihydroxyphenylalanine) (Yamamoto, Seto, 2014). T.R. Wright showed that
genes essential for melanin synthesis in cuticle also regulate DA synthesis in insect brain, the same is
typical for mammalian brains (Wright, 1987), while the mechanism of genetic control of mammalian skin
melanization differs (Raposo, Marks, 2007). Upon molting and eclosion, Drosophila epidermal cells
synthesize and secrete DA. The latter is then incorporated into the cuticle and oxidized into melanin by
phenoloxidases such as Laccase2. In addition, metabolites of DA such as NBAD (N-B-alanyl dopamine)
and NADA (N-acetyl dopamine) are required for hardening of the cuticle (sclerotization). Genetically
determined changes in cuticle pigmentation can be used in experimental models based on forward
genetic approach to identify genes that regulate DA dynamics in both the cuticle and the nervous system.
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Everything above mentioned makes Drosophila melanogaster an excellent model species to
investigate the regulation of melanin patterns (Wittkopp et al., 2002). For example, some of the enzymatic
steps in the melanin synthesis pathway are well understood both genetically and biochemically (Wright,
1987). Tyrosine hydroxylase (TH; encoded by the gene pale) and dopa decarboxylase (DDC) convert
tyrosine to dopa and dopamine, respectively, which are then processed by a system of Phenol Oxidases
(POs; among others encoded by the genes yellow, black and ebony) and co-factors to form melanin.

The aim of this study is to find out if the effect of the mutations in genes yellow, ebony, and black
on Drosophila imago mating behavior depends on the genetic background in which they are realized.

Materials and methods

We used Drosophila melanogaster stocks described below from Drosophila stocks collection of
Genetics and Cytology Department of V.N. Karazin Kharkiv National University. This collection is an item
of National Heritage of Ukraine (Order..., 2013).

Wild-type stocks used:

Canton-Special: C-S. Standard laboratory stock historically obtained from the natural population of
Canton Valley, Ohio, USA. Selected by Bridges. Is referred to as carrying a recessive mutation of multiple
thoracic and scutellar bristles, which partially overlaps the wild type but manifests sporadically in stocks
partially obtained from Canton-S. Salivary gland cell chromosomes are known to be normal
(http://flybase.org/reports/FBsn0000274.html).

Oregon-R: OR, Or. Standard laboratory stock historically derived by D.E. Lancefield from the
natural population of Rosenburg, Oregon, USA. Is referred to as carrying a minor ebony allele.
Occasional individuals have phenotypes with branching of the posterior crossvein of the wing
(chromosome 2) or ladle wings (http://flybase.org/reports/FBsn0000276.html).

Stocks carrying single-gene mutations, disturbing body pigmentation:

yellow: y. Localization: 1-0.0. Origin (historically): spontaneous. Discoverer: E.M. Wallace.
Phenotype: body color is yellow, hairs and bristles are brown with yellow dots. The veins of the wing are
yellow. The bristles and mouth appendages of the larvae may have a color from yellow to brown unlike
dark brown in wild type larvae. Imago can synthesize tyrosinase (http://flybase.org/reports/
FBgn0004034.html).

black: b. Localization: 2—-48.5. Origin: (historically) spontaneous. Discoverer: T.H. Morgan, 1910.
Phenotype: body color of mutant individuals is black (darkens with age and at reduced developmental
temperature), as well as legs and wing veins. The ability of integument to reflect light is only 40 %
compared to wild-type flies. The trait is not very clearly defined in individuals just after eclosion.
Heterozygotes are somewhat darker than the wild type, but lighter than homozygotes. The puparium is
lighter than the wild type. Imago can synthesize tyrosinase but cannot synthesize B-alanine. Injection or
food supplement with B-alanine to mutants causes a reversion to the wild phenotype (http://flybase.org/
reports/FBgn0000153).

ebony: e. Localization: 3-71. Origin: (historically) spontaneous. Discoverer: E.M. Wallace.
Phenotype: body color of homozygous mutant individuals varies from strong shining black but depends
on allele. Puparia are much lighter comparatively to the wild type ones. The gene encodes for a
cytoplasmic protein with beta-alanyl-dopamine synthase activity (links beta-alanine to biogenic amines
like dopamine or histamine). It controls (negative regulation) the amount of free biogenic amines:
dopamine (during formation of cuticle) and histamine (while visual signal transduction). It is also involved
in behavioral rhythmicity (http://flybase.org/reports/FBgn0000527).

To study the effect of the loci on the components of mating behavior, saturation crosses were
conducted under the directed selection for marker mutant phenotype according to the scheme below
(Nikoro, Vasilyeva, 1978):

P:2M x & C-S(Or) Po7): YMF2) x & C-S (Or) M refers to a mutant phenotype;

Fi: @ F1x & Fq Fipoy: @ F1x & F4 N refers to a normal phenotype (wild type);
F223N:1M Fapo: 3N:1M F+1 — first generation hybrids;

or for X-linked locus or for X-linked locus F2— second generation offspring
F221N:1M Fopp: 1N:1M P» — backcross
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For each initial mutant stock, 7 complete saturation crosses were performed either with C-S stock
or with Or stock. Thus, the stocks were aligned (uniformed) with genetic background (hereinafter: Mc.s —
the stock in which the mutation (M) was transferred into C-S wild-type genetic background; Mor — the
stock in which the mutation was transferred into Or wild-type genetic background). Finally, we obtained
two sets of congenic strains.

The mating activity of males (MAM) was evaluated by the number of the latter that mated within
1 hour. To do this, females and males were placed in a test chamber (chemically clean tubes with a
volume of 20 cm?® without nutrient medium) at a ratio of 2n?2Q : ndJd. We recorded the proportion of
males that copulated within 1 hour. Analysis of the mating receptivity of females (MRF) was carried out
similarly. However, for the testing, females and males were taken at a ratio of N9 : 2nd3. The
proportion of females that copulated within 1 hour was recorded (Pole, 1979; Subocheva et al., 2003).
The numbers of individuals tested are in Table 1.

Flies were reared in culture vials (height 10 cm, diameter 2.0 cm) with a standard sugar-yeast
medium (volume of nutrient medium in each vial — 3 ml) at 23+1°C. During the first day after eclosion
females and males were segregated. Both were kept separately in vials with temporary medium until
sexual maturation (till the age of 3-5 days). Only virgin individuals were used for behavioral tests. All
behavioral tests were performed without prior anesthetizing the insects, under the conditions of constant
uniform illumination and temperature (20-25°C).

The effect of the locus on mating behavior was assessed by comparing the values of the
corresponding indexes in the wild-type basestock and in congenic strains.

The proportions of individuals of either sex participated in copulation were fixed to evaluate mating
activity of males and mating receptivity of females. The confidence limits for the proportions were
calculated for these indexes. Comparison of groups was performed by analysis of variance for qualitative
traits. Associations were determined using multivariate and 2x2 contingency tables, x? criteria, exact two-
sided Fisher criteria, as well as the criteria of evaluation of strength of linkage between the risk factor
(specific mutation) and phenotype analyzed. The linkage between indexes studied was analyzed with
Spearman rank correlation coefficient (rs) (Atramentova, Utevskaya, 2006; De Muth, 2006; Plokhinsky,
1970). To perform calculations we used on-line calculators (https://medstatistic.ru/calculators/calchi.html;
https://epitools.ausvet.com.au/ciproportion, https://statpages.info/ctab2x2.html).

Results and discussion

Behavior tests have shown that individuals from stocks analyzed differ in mating activity of males
and mating receptivity of females (Table 1). For example, most of males of C-S, ycs and bor stocks
succeeded in performing copulation during the first hour of interaction with females. Contrary, less than
60 % of males of Or, ec-s and eor stocks appeared to be successful under the same conditions.

Table 1. Mating behavior indexes of stocks studied

Genotype Mating activity of males Mating receptivity of females
Mutant Genetic N R Lower Upper N R Lower Upper
allele | background | (3) | P | 95%cL | 95%cL | ()| P |95%cL| 95%cCL
+ ++ C-S 83 | 0,81 0,71 0,88 64 | 0,83 0,72 0,90
+ ++ Or 37 | 0,57 0,41 0,71 55 | 0,36 0,25 0,50
y; + + C-S 67 | 0,96 0,88 0,98 71 | 0,66 0,55 0,76
y; + + Or 100 | 0,63 0,53 0,72 99 | 0,54 0,44 0,63
+ b, + C-S 106 | 0,65 0,56 0,73 58 | 0,81 0,69 0,89
+ b, + Or 94 | 0,79 0,69 0,86 89 | 0,64 0,54 0,73
+ + e C-S 123 | 0,53 0,44 0,61 103 | 0,59 0,50 0,68
+ + e Or 69 | 0,52 0,41 0,64 90 | 0,38 0,28 0,48

N — number of individuals analyzed, p— proportion, CL — confidence limit (Wilson score interval), y — yellow,
b — black, e — ebony, C-S — Canton-Special, Or — Oregon-R.

To evaluate the effects of factors controlled experimentally we used algorithm of analysis of
variance for qualitative traits. The results are in Table 2. It was proved that all factors fixed in the
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experiment had significant effect on indexes measured, the same is true for uncontrollable ones
(environmental and internal fluctuations).

Table 2. Results of analysis of variance for qualitative traits

Mating activity of males

Factor n? F p value effect
Singe gene mutation (y/ b/ e/ none) 0,04 9,67 <0,01 proved
Genetic background (C-S/ Or) 0,01 8,98 <0,05 proved
Singe gene mutation and Genetic background 0,04 8,49 <0,01 proved
Uncontrolled 0,09 9,06 <0,01 proved

Mating receptivity of females

Singe gene mutation (y/ b/ e/ none) 0,03 5,85 <0,05 proved
Genetic background (C-S/ Or) 0,05 36,04 <0,01 proved
Singe gene mutation and Genetic background 0,02 3,47 <0,05 proved
Uncontrolled 0,09 9,14 <0,01 proved

n? — effect size, F — Fisher criterion, p — probability value, y — yellow, b — black, e — ebony, C-S — Canton-
Special, Or — Oregon-R.

In order to find out if there is an association between mutation-induced body pigmentation change
in specific genetic background and traits studied we organized data in multivariate contingency tables and
calculated x? criteria (Table 3). The results obtained show that changes in pigmentation caused by
mutations studied are strongly associated with changes in mating activity of Drosophila melanogaster
males and mating receptivity of females in both C-S and Or genetic background. The conclusion about
the presence of a statistical relationship between the studied factor and the result (a change in mating
behavior) was made if the value of x? criterion obtained exceeded the critical one at the probability value
p < 0.01 applied for this study.

Table 3. Mutation presence association with mating behavior

Genetic Mating activity of males Mating receptivity of females
background % 20013 effect X2 X?0.013) effect
C-S 43,71 11,35 proved 14,62 11,35 proved
Or 13,98 11,35 proved 16,92 11,35 proved

X2 — chi-square test statistic; x%0,013) — critical value of the chi-square test statistic under the probability value
0,01 and degree of freedom 3; C-S — Canton-Special; Or — Oregon-R.

The next step of analysis was devoted to comparison of effects of single mutations. To do that we
organized data in 2x2 contingency tables and calculated x? criteria, exact two-sided Fisher criteria, as
well the criteria of evaluation of strength of linkage between the risk factor (specific mutation) and the
phenotype analyzed (Table 4). The obtained value of exact Fisher criteria of more than 0.05 indicated the
absence of statistically significant differences. A value less than 0.05 indicated their presence.

In order to study the regularity according to which mating activity of males and mating receptivity of
females are going to change, a nonparametric method was used. The Spearman rank correlation
coefficient (rs) was calculated. Correlation coefficient values were interpreted in accordance with the
Chaddock scale (Hinkle et al., 2003). It was found that under the conditions of the experiment the given
indexes (MAM and MRF) change in direct proportion (rs = 0.76; p < 0,05). The latter means that stocks
characterized by high level of mating activity of males also have females with high level of mating
receptivity.

The molecular mechanisms of the revealed effects of the studied mutations on mating behavior of
Drosophila imago, as well as correlated changes in the behavior of individuals of different sexes, can be
partially explained in terms of the known pleiotropic effects of the products of these genes on the cuticular
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hydrocarbon composition (Massey et al., 2019a), genitalia (Dobzhansky, Holz, 1943; Singh, Singh, 2016)
and sex combs (Massey et al., 2019b) structure.

Table 4. Effects of single-gene mutations disturbing pigmentation on mating behavior of
Drosophila melanogaster

Index Mutant Genetic X Fexact [0) C C
locus background (p) (p) (strength) (strength) (strength)
c-S 7,34 0,007 0,22 0,22 0,31
@ . (0,007) (<0,05) (medium) (medium) (medium)
— T 0,44 0,56
g Or (>0,05) (>0,05) 0,06 (ns) 0,06 (ns) 0,08 (ns)
- c-S (05,06148) (005 | 017 (weak) | 0,17 (weak) | 0,24 (weak)
R o 6,43 0,016 0,22 0,22 0,31
© (0,012) (<0,05) (medium) (medium) (medium)
2 C.S 16,73 - 0,29 0,27 0,39
g +te (<0,001) (>0,05) (medium) (medium) (medium)
T 0,20 0,69
Or (>0,05) (>0,05) 0,04 (ns) 0,04 (ns) 0,06 (ns)
Cc-s 4,84 (0,03) (gbogz;) 0,19 (weak) | 0,19 (weak) | 0,26 (weak)
S i or 4,18 (0,04) | %% | 017 (weak) 0,163 0,23 (weak)
,E* ’ ’ (<0,05) ’ (weak) ’
= 0,07 0,82
X o c-S (>6.05) (50.05) 0,023 (ns) | 0,023 (ns) | 0,033 (ns)
o g 7 or 10,47 0,002 0,27 0,26 0,36
o (0,002) (<0,05) (medium) (medium) (medium)
= C-S 10,14 0,002 0,25 0,24 0,34
= P (0,002) (<0,05) (medium) (medium) (medium)
T 0,03 1,0
Or (>0,05) (>0.05) 0,014 (ns) 0,014 (ns) 0,02 (ns)

X? — chi-square test statistic; Fexact) — €xact two-sided Fisher criteria; p — probability value; ¢ — Phi coefficient;
C — Pearson's contingency coefficient; C* — Sakoda's adjusted Pearson's C; y — yellow, b — black, e — ebony, C-S —
Canton-Special, Or — Oregon-R, ns — not significant.

Conclusions

Mutations of body pigmentation (yellow, black and ebony) make pleiotropic effect on Drosophila

melanogaster mating behavior. The effect depends on the genetic background.

Among studied, the most pronounced and unexpected effect was found for yellow mutation in C-S
genetic background. Introduction of mutation was accompanied with rise of mating activity of males but
with reduction of mating receptivity of females comparatively to wild type parental stock.

Indexes studied (mating activity of males and mating receptivity of females) under the conditions of

the experiment changed in direct proportion (rs = 0,76; p<0,05).

References
Atramentova L.A., Utevskaya O.M. (2006). Statistical methods in biology. Kharkiv: Colorit. 224 p. (in
Russian)
Borycz J., Borycz J.A., Loubani M., Meinertzhagen I.A. (2002). tan and ebony genes regulate a novel
pathway for transmitter metabolism at fly photoreceptor terminals. The Journal of Neuroscience, 22,
10549-10557. https://doi.org/10.1523/JNEUROSCI.22-24-10549.2002
De Muth J.E. (2006). Basic statistics and pharmaceutical statistical applications. 2nd ed. Chapman &
Hall/CRC, Boca Raton, FL. 714 p.
Dobzhansky Th., Holz A.M. (1943). A re-examination of the problem of manifold effects of genes in
Drosophila melanogaster. Genetics, 28(4), 295-303. https://doi.org/10.1093/genetics/28.4.295

BicHuk XapkiBcbKoro HauioHanbHoro yHiBepcuteTy imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University


https://scholar.google.com/scholar?q=%22author:J+Borycz%22
https://scholar.google.com/scholar?q=%22author:JA+Borycz%22
https://scholar.google.com/scholar?q=%22author:M+Loubani%22
https://scholar.google.com/scholar?q=%22author:IA+Meinertzhagen%22
https://doi.org/10.1523/JNEUROSCI.22-24-10549.2002
https://doi.org/10.1523/JNEUROSCI.22-24-10549.2002
https://doi.org/10.1523/JNEUROSCI.22-24-10549.2002

H.€. BonkoBa, H.l. YepHo6an, H.C. ®ininoHeHko m
N.Ye. Volkova, N.I. Chernobay, N.S. Filiponenko

Heisenberg M. (1971). Separation of receptor and Lamina potentials in the electroretinogram of normal
and mutant Drosophila. The Journal of Experimental Biology, 55, 85—100.

Hinkle D.E., Wiersma W., Jurs S.G. (2003). Applied statistics for the behavioral sciences. 5th ed. Boston:
Houghton Mifflin. 756 p.

Hotta Y., Benzer. S. (1969). Abnormal electroretinograms in visual mutants of Drosophila. Nature, 222,
354-356. https://doi.org/10.1038/222354a0

Massey J.H., Akivama N., Bien T. et al. (2019a). Pleiotropic effects of ebony and tan on pigmentation and
cuticular hydrocarbon composition in Drosophila melanogaster. Front. Physiol., 10, 518.
https://doi.org/10.3389/fphys.2019.00518

Massey J.H., Chung D., Siwanowicz I. et al. (2019b). The yellow gene influences Drosophila male mating
success through sex comb melanization. eLife, 8, €49388. https://doi.org/10.7554/eLife.49388

Nikoro Z.S., Vasilyeva L.A. (1978). Problems of variation and selection on quantitative characters in
Drosophila populations. Drosophila in experimental genetics. Novosibirsk: Nauka. P. 196-243. (in Russian)
Order of the Cabinet of Ministers of Ukraine Ne 650-p. (2013). On the classification of scientific objects as
those that constitute National Heritage of Ukraine. https://zakon.rada.gov.ua/laws/show/650-2013-
%D1%80#Text. (in Ukrainian)

Plokhinsky N.A. (1970). Biometrics. Moscow: Moscow State University. 365 p. (in Russian)

Pole I.R. (1979). Analysis of genetic determination of sexual activity in male Drosophila melanogaster.
Abstract of Cand. Sci. (Biol.) Dissertation. Leningrad: Leningrad State University. 20 p. (in Russian)
Raposo G., Marks M.S. (2007). Melanosomes — dark organelles enlighten endosomal membrane
transport. Nature reviews. Molecular cell biology, 8(10), 786—797. https://doi.org/10.1038/nrm2258
Richardt A., Rybak J., Stértkuhl K.F. et al. (2002). Ebony protein in the Drosophila nervous system: optic
neuropile expression in glial cells. Journal of Comparative Neurology, 452, 93-102.
https://doi.org/10.1002/cne.10360

Singh B.N., Singh A. (2016). The genetics of sexual behavior in Drosophila. Advances in Genomics and
Genetics, 6, 1-9. https://doi.org/10.2147/AGG.S58525

Subocheva E.A., Romanova N.I., Karpova N.N. et al. (2003). Male reproduction behavior in Drosophila
melanogaster strains with different alleles of the flamenco gene. Russ. J. Genet., 39(5), 553-558.

Suh J., Jackson F.R. (2007). Drosophila ebony activity is required in Glia for the circadian regulation of
locomotor activity. Neuron, 55, 435—447. https://doi.org/10.1016/j.neuron.2007.06.038

True J.R., Yeh S.D., Hovemann B.T. et al. (2005). Drosophila tan encodes a novel hydrolase required in
pigmentation and vision. PLOS Genetics, 1, €e63. https://doi.org/10.1371/journal.pgen.0010063

Wittkopp P.J., True J.R., Carroll S.B. (2002). Reciprocal functions of the Drosophila yellow and ebony
proteins in the development and evolution of pigment patterns. Development, 129(8), 1849—1858.

Wright T.R. (1987). The genetics of biogenic amine metabolism, sclerotization, and melanization in
Drosophila melanogaster. Adv. Genet., 24, 127-222.

Yamamoto S., Seto E.S. (2014). Dopamine dynamics and signaling in Drosophila: an overview of genes,
drugs and behavioral paradigms. Exp. Anim., 63(2), 107-119.

Zhuravlev A.V., Nikitina E.A., Savvateeva-Popova E.V. (2020). Role of kynurenines in regulation of
behavior and memory processes in Drosophila. Integrative Physiology, 1(1), 40-50.
https://doi.org/10.33910/2687-1270-2020-1-1-40-50. (in Russian)

BnnuB MmyTadin nirmeHTauii Tina Ha ctateBy noBefiHKy Drosophila melanogaster
H.€. BonkoBa, H.l. YepHo6a#u, H.C. ®ininoHeHko

Ha mogaeni koHreHHux ninin Drosophila melanogaster pocnipxyBanun ocobnmBocTi BNNMBY MyTauin y reHax yellow (y),
ebony (e) i black (b), aki 3apgisHi y bGioreHesi nirMeHTIB KyTUKYnuW, Ha cTaTeBy MOBeAiHKY imaro. MeToto agaHoro
pocnigkeHHst 6yno 3'acyBaTu, 4M 3anexuTb egekT AaHuxX MyTauil Ha cTaTeBy MoBefiHKy iMaro apo3odinu Big
3aranbHOro reHeTUYHoro poHy, Ha $SIKOMY BOHM peanisyloTbcd. [Ans [OCArHEHHS MoOCTaBfeHoi MeTu 6ynu
CKOHCTPYWMOBAHI Napyu KOHFEHHMX JiHiA, B SKMX LUMSXOM MOCMIAOBHUX HacU4yr4uMx cxpellyBaHb 3 JoOopoMm Ha
MapKepHUA EHOTUN KOXEH 3 MyTaHTHMX anenis 6yB BBeOEHWIN Y TOMO3UTOTHOMY CTaHi y reHOTUN MiHin QUKoro Tuny
Canton-S abo Oregon-R 3aMiCTb NPUCYTHBOrO y LMX NiHiAX anens AWKOro Tuny BiAMOBIQHOrO reHa. Y ocobuH
OTpMMaHUX MiHiN ouiHIoBanNM cTaTeBy peuenTMBHICTb CaMOK i CTaTeBY aKTUBHICTb camuiB. KoxeH 3 nokasHuKiB
OLjiHIOBanu ik YacTKy CTaTeBO3piNux BipriHHMX OCOOWH NEBHOI CTaTi, AKi BCTYNalTb Y NapyBaHHS NMPOTArOM nepLuoi
rOAVHN MiCNS BHECEHHS iX Y TECTEepHy kamepy 3 HaAnuLLIKOM OCOBWH NpOTWRexHoi cTtaTi. 3rigHo 3 OTpMMaHuMu
OaHuMK | pesynbTaTaMmu iX CTaTUCTUYHOMO aHanisy AoBedeHo, Wo BHECEeHHs MyTaLil Ha reHeTUYHMI AOOH MiHii AuKkoro
TUNY NPU3BOANTL A0 3MiHW AOCHIIKEHNX MOKA3HUKIB, SIKi XapakTepuayloTb CTaTeBy NOBEAIHKY iMaro. EhekT 3anexuTb
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m BnnuB myTauin nirmeHTauii Tina Ha ctateBy noBeAiHKy Drosophila melanogaster
Effects of body pigmentation mutations on Drosophila melanogaster mating behavior

SIK Bifl BHECEHOI MyTaUii, TaK i Bif reHoTMny niHii-peumnieHTa. Tak, camui NiHii yc-s XxapakTepm3yTbCs NigBULLEHHSIM
CTaTeBOI aKTUMBHOCTI B MOPIBHAHHI i3 camuamu niHii gukoro tuny Canton-S. Lli pesynbTtaT po3wmnploloTb BigoMi
YSBMEHHS Npo MOXNuBI edektn AaHol MmyTauii. Camui niHin be-s i ec-s, HaBNaku, MeHLW akTWBHI, B MOPIBHSAHHI 3
camuamu niHii gukoro Tuny Canton-S. Haibinblu BUpaxeHi ecpeKTu Woao craTteBoi peLenTUBHOCTI CaMoK BiA3HaYeHi
3 6oky MyTauii b (36inNbLUEHHA NOKA3HMKA NPU BHECEHHI HA reHeTUYHUI poH Oregon) i e (3HMKEHHST NPY BHECEHHI Ha
reHeTnyHun goH Canton-S). [ocnipkeHi NoKasHMKU B yMOBaX AaHOi MOCTAHOBKN €KCMEPUMEHTY 3MIHIOIOTLCA NPAMO
nponopuinHo (rs = 0,76; p < 0,05). [HWKMMK cnoBamu, NPy BUCOKIN CTaTeBi akTMBHOCTI camuiB Yy MiHii, SK npasuno,
cnocTepiraeTbCs i BUCOKa CTaTeBa peLenTUBHICTb CaMOK.

KnrwouoBi cnoBa: Drosophila melanogaster, mymauii yellow, ebony ma black, KoHzeHHi niHiii, cmamesa
peuenmueHicmb caMOK, cmameea akmugHiCcmb camMujie.
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BnuaHue myTtauun nurmeHTauum Tena Ha nonosoe noseaeHue Drosophila

melanogaster
H.E. BonkoBa, H.U. YepHo6an, H.C. ®unnnoHeHko

Ha mopenu KoHreHHbix nuHwuii Drosophila melanogaster nccnepoBanu 0COGEHHOCTU BNUSIHUSE MyTauui B reHax
yellow (y), ebony (e) v black (b), koTopble 3ageiicTBOBaHbl B OuoreHese MNUIMEHTOB KYTWKYMbl, Ha MOJIOBOE
nosefdeHve umaro. Llenbto AaHHOro nccnegoBaHus 6GbiN0 BbIACHUTL, 3aBUCUT N 3PMEKT AaHHbIX MyTauui Ha
MofoBoe MnoseAeHne Mmaro Apo3odunbl OT obLiero reHeTnyeckoro oHa, Ha KOTOPOM OHWM peanuaytoTcs. [ns
OOCTWXEHUS] MOCTaBMEHHON Uenu Obinu  CKOHCTPYMPOBaHbI Mapbl  KOHTEHHbIX JUHUA, B KOTOPbIX MYyTEM
nocrnenoBaTeribHbIX HaCbILLAOLWNX CKPELUMBAHUA C OTOOPOM Ha MapKepHbIA (DEHOTUMN KaXAbld U3 MYTaHTHbIX
annenen 6bin BBEAEH B FOMO3UIOTHOM COCTOSIHAM B F€HOTWN NWHWIA aukoro Tuna Canton-S wnu Oregon-R BmecTo
NPUCYTCTBYIOLLEro B 3TWUX NIMHMSIX annens AMKOro Tuna COOTBETCTBYIOLWEro reHa. Y ocobei MomyyYeHHbIX MUHWIA
OL€HMBAanM MnorioByl0 pPeLenTMBHOCTb CaMOK U MOJIOBYHO aKTMBHOCTb caMuoB. Kaxabi 13 nokasaTenen y4mTbiBanm
Kak JOnto MoroBO3penbIX BUPTMHHbBIX 0cobelt onpeaenéHHoro nomna, KoTopble BCTynawT B cnapuBaHue B TeyeHue
MepBOro 4aca nocre NoMeLLeHNs UX B TECTEPHOW kamepe C M3bbITKOM ocobelt mpoTnBononoxHoro nona. CornacHo
MOMYyYeHHbIM AaHHbIM K pesynbTaTaM WX CTaTUCTUYECKOrO aHanusa [OKas3aHo, YTO BHECeHVWe MyTauum Ha
reHeTmdecknii OH NMHUM AWMKOTro TUMa NPUBOAUT K M3MEHEHWIO MCCrefOoBaHHbIX MoKa3aTenemn, XxapakTepusyLmx
nonoBsoe nosefeHvne mmaro. SP@EKT 3aBUCUT Kak OT BHOCMMOW MyTauuu, Tak U OT reHoTUna NUHUM-peunnueHTa.
Tak, camubl NMHUKN yc-s XapakTepu3ylTCH NOBbILEHNEM MOSIOBOW aKTUBHOCTW MO CPaBHEHWUIO C caMuamu NUHUK
avikoro Tuna Canton-S. 3Tu pe3ynbTaTbl PaCLUMPSAIOT U3BECTHbIE NPEACTaBMEHNs O BO3MOXHbIX dddeKTax AaHHOM
myTaumn. Camubl NUHUA bc-s U ec-s, HAOBOPOT, MEHee aKkTMBHbI, MO CPaBHEHMIO C CaMuaMy JIMHWM OAWKOro Tvna
Canton-S. Hanbonee BbipaxeHHble 3deKTbl B OTHOLLEHWMN NONOBOW PeLENTUBHOCTU CaMOK OTMEYEHbl CO CTOPOHbI
MyTauun b (yBenuueHne nokasarens npu BHeCeHUW Ha reHeTuyeckuin poH Oregon) n e (CHUXeHMe Npu BHECEHUU Ha
reHetnyeckun coH Canton-S). WccneposaHHble nokasatenu B YCrOBMSAX [AaHHOW MOCTAHOBKM 3KCNepUMeHTa
N3MEHSAI0TCH NpsmMo nponopuuoHansHo (rs = 0,76; p < 0,05). [pyrumun cnosamu, nNpu BbICOKOW MOSIOBON aKTUBHOCTU
CaMLOB B NIMHUW, KaK NpaBumo, HabniogaeTcs 1 BbICOKasi MOIoBast peLenTUBHOCTb CaMOK.

KnroueBble cnoBa: Drosophila melanogaster, mymauuu yellow, ebony u black, KoH2eHHble fUHUU, rono8asi
peuenmueHoCcmb caMoK, 110/108as1 aKmu8HOCMb CaMUy08.
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