
 !"#$%

%

169%
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 !"# $%&'(%)#*' %+#,$*%!&% '-$+%$ #+#-+.++/$(0)%123$0$DROSOPHILA 

MELANOGASTER$

W#'"$%'8050'7+'&+8)+*G'_0'8.)#77%'".1+'=8#"$! +'"$%'9"0)0 k%3'l%'9 !>8-'()!9 0"!*g'"0'7+9 0)0*7!F'
7-&$#"8# '#'&,+)*+$g7!F'9-F 0)c -7g3'`-5-*0'$c"+;'9-$+17#  #"'8.)#77%'*-' "-c*g&%'"0',+*0"# G'_0H'(09H.*!&%'
:#m<'9-$+170&*#3

6'%80&*#'-$g*+)7-*! #'8$-&!>7!,'&!5-)+*-,G'7-'(0>-*8.'NPPP-F')08# '9k% !$!&%'+$+8*)077#'&!5-)+*!G'*-8'
9 -7#G' +;(!3

6'F0"#'"0&$#"1+7gG'd-F# :#'()!;=$!'"0' !&70 8.G'_0':#'&!5-)+*!'7-;H$!1>!,'>-&0,',01.*g'9-,#7!*!'
9 !>-;7.3'n$+8*)077-'&!5-)+*-'&8$-"-m*g&%'9'-8.,.$%*0)-G'"-*>!8-G'%8!;' !97->-m'*!&8'(0 #*)%G',#8)0&F+,!G'
807*+;7+)-'"$%')#"!7!'#' !(-)7!8-3'T8'*#$g8!'$cH!*+$g'+$+8*)077!F'&!5-)+*')0H!*g' "!FG',#8)0&F+,-'9-(.&8-m'
 !(-)7!8'9- "%8!'>0,.')#"!7-'7-5)# -m*g&%3'6')+9.$g*-*#' !(-)0 . -77%')#"!7!'.* 0)cm*g&%'(-)G'%8!;' "!F-m'
8.)+:g'oAp3

W0 #' "0&$#"1+77%' (08-9-$!G' _0' 8.)#77%' +$+8*)077!F' &!5-)+*'  !8$!8-m' ,.*-:#<'  ' aWbG' %8#' ,01.*g'
&()!>!7!*!')-8'o4p3

n$+8*)077-' &!5-)+*-' ()-:cm' 9-' ()!7:!(0,' #75-$%*0)-3' /8$-"-m*g&%' +- !)#H' 9' "+8#$g80F' 0&70 7!F'
>-&*!7L'9,#77050'8-)*)!"1-G',#8)0H-*-)+;8!' #'(-)05+7+)-*0)-3'b-)*)!"1',#&*!*g'9-()- 7.')#"!7.3'/-,+' #"' <<'
&8$-".'9-$+1!*g'&,-8'#'q,#:7#&*gq'&!5-)+*!3'V#970,-7#*7#&*g'8-)*)!"1# '9-"0 0$g7!*g'7- #*g'".1+' !,05$! 050'
8.):%L',017-' !H)-*!'7+'*#$g8!'-)0,-*'B7-()!8$-"G'(0$.7!>7!;'-H0'%H$.>7!;EG'-$+'#')+5.$c -*!'807:+7*)-:#c'
7#80*!7.'[6].

/g050"7#' 7-' )!78.' ()+"&*- $+7!;'  +$!>+97!;'  !H#)' 9-()- 08' 9' -)0,-*!>7!,!' "0H- 8-,!3' W#'
9-()- 8!G'7#'+$+8*)077#'&!5-)+*!'7+'(#"$%5-c*g'0H0 k%980 #;'&+)*!d#8-:#<3'h0"7-',-)8-'+$+8*)077!F'&!5-)+*'7+'
&+)*!d#80 -7-'10"70c'9'0)5-7#9-:#;'0F0)07!'9"0)0 k%'& #*.3'r0H'0*)!,-*!'&+)*!d#8-*'6@@ZG'(0*)#H70'()0;*!'
H-5-*0'"0&$#"1+7gG'%8#',01.*g'*)! -*!'O-2P')08# 3

W-' 1-$gG'  !>+)(7!F' &*-*!&*!>7!F' "-7!FG' _0'  #"0H)-1-$!' H'  ($! ' -)0,-*!90 -7!F' 9-()- 08' 7-'
0)5-7#9,'$c"!7!G'7-'&g050"7#'7+,-m3'o5].
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I0,.' -8*.-$g7#&*c' &g050"+77%' m'  ! >+77%' "#<' &!7*+*!>7!F' -)0,-*!90 -7!F' 9-()- 08' +$+8*)077!F'
&!5-)+*G' %8#' =!)080'  !80)!&*0 .c*g&%' &+)+"' ,0$0"050' (080$#77%G' 0&8#$g8!' "0&$#"1+77%' ()0' =8#"$! !;' >!'
80)!&7!;' ($! '-)0,-*!90 -7!F'9-()- 08'.'"-7#;'0H$-&*#'7+,-m3'

U+*0c' "0&$#"1+77%' H.$0'  !% !*!' ,.*-5+77.' "#c' &!7*+*!>7!F' -)0,-*!90 -7!F' 9-()- 08' 7-'
(0).=+77%'+,H)#07-$g7050')09 !*8.'.'Drosophila melanogaster

a$%'()0 +"+77% "0&$#"1+77%'H.$!'0H)-7#'7-;H#$g='(0(.$%)7#'9-()- 8!G'-'&-,+ «Tobacco – sauces'*-'
«Blueberriess3' 6 +"+77%' 9-()- 8!' (+)+"H->-$0'  !80)!&*-77%' H+9(+>70<' "09!G' %8-' ()!;,-$-&g' 9-' 2D'
807:+7*)-:#<'*-'9H#$g=+77%'H+9(+>70<'"09!'.'2P')-9# G'_0' #"(0 #"-$0'2PD'807:+7*)-:#<3

a$%' -7-$#9.' &*.(+7%' ,.*-5+770&*#' "0&$#"1. -7!F' -)0,-*!9-*0)# ' H.$!' (0&*- $+7#' "0&$#"7#' #'
807*)0$g7#'&F)+_. -77%3'6!80)!&*0 . -$!&g'")090d#$!'$#7#<'Normal (NE'8.$g*! 0 -7#'()!'&+)+"7#;'*+,(+)-*.)#'
NO' t/' ()0*%50,' *)! -$050' >-&.' 7-' 8-d+")#' H0*-7#8!' *- 900$05#<3' U.F!'  !)0_. -$!&g' 7-' &+)+"0 !_#' _0'
&8$-"-m*g&%'9'-5-)--5-).G',-770<'8).(!G':.8).'#'")#1"1# [2].

a0&$#"7#',.F!' .*)!,. -$!&g' 7-' &*-7"-)*70,.'1! !$g70,.' &+)+"0 !_#3' a$%',.F' 807*)0$g70<' 5).(!'
-)0,-*!90 -7-' 9-()- 8-' 7+' "0"- -$-&g3' f#""0&$#"7!,' ,.F-, .' 1! !$g7+' &+)+"0 !_+' "0"- -$!'
-)0,-*!90 -7.'9-()- 8.'.'2D'*-'2PD'807:+7*)-:#%F3'

a$%' (0&*-70 8!' 0"7#m<' &+)#<' +8&(+)!,+7*.'  #"H!)-$0&g' 2NP'  #)5#77!F' &-,08' #' [P' &-,:# 3' a$%' "0&$#"# '
H.$!'  !80)!&*-7#' &-,:#G' %8#' (+)+H. -$!' 7-' +8&(+)!,+7*-$g7#;' 9-*)- :#' " #' "0H!3' @H)0H$+7!F' &-,:# '
&F)+_. -$!'9' #7*-8*7!,!' #)5#77!,!'&-,8-,!3'K+)+9'"0H.'9-($#"7+7!F'&-,08' 'H-78-F'9' 8-()070 !,!'&#*8-,!'
&-"!$!'7-'9-d-)H0 -7+'-5-)0 +'&+)+"0 !_+'7-'>-=8!'f+*)#'"$%' #"8$-"-77%'%m:g3'K+)+9'8017#'4-A'50"!7G',.F'
 '"0&$#"#'#'807*)0$#'(-)-$+$g70'(+)+8!"-$!'7-'70 #'>-=8!'f+*)#3'6'& #1!F'%;:+8$-"8-F'(#")-F0 . -$!'8#$g8#&*g'
 #"8$-"+7!F'%m:gG'-'(0*#,'(#&$%'OC'50"!7'*+),0&*-*. -77%'BtRNOu/E'– 8#$g8#&*g'%m:gG'_0'7+')09 ! -$!&%'B&+)+"'
7!F' )09)#97%c*g' 7+9-($#"7+7#' B()090)#EG' %;:%' 9' )-77g0c' B,-*0 #E' *-' (#97g0c' B9' 80$g0)0 !,'  #"*#780,E'
+,H)#07-$g70c'9-5!H+$$cE'o2GYGOp3

'()*+*,- .+/01(1*123- 45*(46123- /,*(708  !"# $%&'()# *'+,)# '&$(-.)(&/(01# ,-23-45"(6# *"("/07(-*-#
.)/"'&)8+9#4-#:3-;#()8"5)/6#)("+,8-;4&:#$)#)+/-<-.).09#)<0."/'07(&#/')(<8-3)!&;9#="803&#4"8"!&;9#=/')/)#!&801#
1'-.-<-.>##,&4')1-=+=)80#=#=&4<-/3)1#$)#?-'.+8-@#AB9CDE

 !"#$#!%&'(%)%%

F'0# )()8&$# -4"'5)(01# 4-.&()(/(01# 8"/)86(01# .+/)!&G# +# Drosophila melanogaster ,&4# =,80=-.#
<0(/"/07(-;#)'-.)/0$-=)(-;#$),')=30 «Tobacco – sauceH#.-5()#$'-%0/0#/)3&#=0<(-=30I#J&4<-/-3#("$),8&4("(01#
:K!69# )# /)3-5# :K!6# $# ')((&.0# /)# ,&$(&.0# 4-.&()(/(0.0# 8"/)8:.0# ,"'"=0L+=)=# ,-3)$(030# 3-(/'-8@# +# 4=-1#
4-<8&45+=)(01#3-(!"(/')!&:1#$),')=30#MTobacco – sauceHI#N)</-/)#OPQ#<+//K=-#,"'"=0L+K#'&="(6#3-(/'-8@I#
R)39# BS# 3-(!"(/')!&:# )'-.)/0$-=)(-;# $),')=30# <,'070(:K# ,-:=+# BCT9T9# )# BUS# 3-(!"(/')!&:# – 156,6% 
("$),8&4("(01# :K!6# ,'-/0# BU9V# +# 3-(/'-8&I# W4"'5)(&# '"$+86/)/0# ,&4/="'45+@/6<:# 3'0/"'&K.# X/6@4"(/)#
 YZU9[[>#F&4=0L"((:#,-3)$(03)#$)*0%"8&#,-=\:$)("#&$#$%&862"((:.#3&863-</& ("$),8&4("(01#:K!6#/)#$%&862"((:.#
<."'/(-</&#".%'&-(&=# /)%8I#B>I#

W4"'5)()# 3&863&</6# :K!6# $# ')((&.0# 4-.&()(/(0.0# 8"/)86(0.0# .+/)!&:.0# ,"'"=0L+K# ,-3)$(030#
3-(/'-8@#+#B]9^# YZU9[[>#')$#,'0#3-(!"(/')!&;#B#S9#,'0#4&;#)'-.)/0$-=)(-;#$),')=30#$)#3-(!"(/')!&;#B0 % – +#
B^9_#  YZU9[`>#')$0I#a&863&</6#:K!6#$#,&$(&.0#4-.&()(/(0.0#8"/)86(0.0#.+/)!&:.0#$)#4&;# 3-(!"(/')!&;# $),')=30#
BS#</)(-=0/6#V_9T# YZU9[`>9#)#$)#4&;#BUS# YZU9[`>##– _C9T#2/+3I#bK!6#$#,&$(&.0#OPQ#%+8-#+#B9C#')$0#."(2"#(&5#$#
')((&.0I# N)</-/)# OPQ# ,'0# 4-<8&45"((&# BS# $')$3)# </)(-=08)# BC9^^S9# L-# +# _[# ')$# ,"'"=0L+K# ,-3)$(030#
3-(/'-8@9#+#BUS#3-(!"(/')!&;#%+8)#,-4&%(-@#– BC9_CS#&#,"'"=0L+=)8)#3-(/'-86#+#_^#')$0I#

 !"#$%&'(
*+,-./% ,0.01.-..2% 3$4+.!.#.05% 6-#!6/.05% 47#!8+9:% ";<0=0.-.09% "0.#-#0=.$>%

!<$4!#0?$,!.$>%?!;<!,1$>%@Tobacco – sauce»

c'+,) -(/'-86 Tobacco – sauce

-(!"(/')!&:9#S –– 1% 10%

a-</6#=&438)4"(01#:K!6 1020,3±0,71 1002,3±1,26 1020,7±0,78

a-</6#("$),8&4("(01#:K!6 10,3±0,85 146,6±1,03 168,6±1,02
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td –– 102.06 119.22

Y –– >0,99 >0,99

a-</6#:K!6#$ ')((&.0#OPQ 5,3±0,23 94,7±1,02 96,7±1,69

td –– 85.5 53.58

Y –– >0,99 >0,95

a-</6#:K!6#$#,&$(&.0#OPQ –– 32,6±1,43 24,6±1,65

td –– 22.79 14.9

Y –– >0,95 >0,95

N)</-/)#OPQ9#S 0,5±0,02 14,9±14,88±0,25 14,24±0,39

W/5"9# )'-.)/0$-=)()# $),')=3)# MTobacco – sauceH# +# 3-(!"(/')!&;# BS# &# BUS# ,'0="8)# 4-# $()7(-*-#
$%&862"((:# 70<8)# ("$),8&4("(01# :K!6# ,-'&=(:(-# $# 3-(/'-8".9# L-# ,&4/="'45+K# ;1# /-3<07(+# 4&@# ()# 50=0G#
-'*)(&$.I#d#/)3-5#$()7(+#,-:=+#')((&1#&#,&$(&1#4-.&()(/(01#8"/)86(01#.+/)!&G9#,'07-.+#$#("="803-@##'&$(0!"@#
.&5#3-(!"(/')!&:.0I

d'-.)/0$-=)()# $),')=3)# MBlueberriesH# ,'-:=08)# ."(20G# .+/)*"((0G# "?"3/9# ,-'&=(:(-# $#
)'-.)/0$-=)(-@#$),')=3-@#MTobacco SauceH9#:3)#-,0<)()#=0L"I

J="4"((:#+#50=086("#<"'"4-=0L"#)'-.)/0$-=)(-;#$),')=30#MBlueberriesH#+#3-(!"(/')!&:1#BS#/) 10% 
,'0$="8-# 4-# $."(2"((:# 3&863-</&# =&438)4"(01# :K!6# ()# B]T9]# /)# BB[#2/+3# ,-'&=(:(-# $# 3-(/'-8".I#e"# +# <=-@#
7"'*+# =&4-%')$08-<:# ()# $."(2"(&# 3&863-</&# ("$),8&4("(01# :K!6I# R)39# 3&863&</6# ("$),8&4("(01# :K!6# +# 3-(/'-8&#
()8&7+=)8)#BU9V#2/+39# )#,'0# 3-(!"(/')!&:1 BS# &#BUS#</)(-=08)#V9]# &#T9T#2/+3#=&4,-=&4(-#  /)%8I _>I#W4"'5)(&#
'"$+86/)/0#4&;#MBlueberriesH#()#4)(&#,-3)$(030#("#,&4/="'45+K/6<:#</)(4)'/(0.#$()7"((:.#3'0/"'&:#X/6@4"(/)I

 !"#$%& 2
*+,-./% +.3718+A% 3$4+.!.#.05% 6-#!6/.05% 47#!8+9:% ";<0=0.-.09% "0.#-#0=.$>% !<$4!#0?$,!.$>%

?!;<!,1$>%@Blueberries»

c'+,) -(/'-86 Blueberries

-(!"(/')!&:9#S –– 1% 10%

a-</6#=&438)4"(01#:K!6 1020,3±0,71 843,6±1,39 901,3±1,10

a-</6#("$),8&4("(01#:K!6 10,3±0,85 3,7±0,88 6,6±0,85

td –– 5,39 3,0.7

Y –– 0,95 0,95

a-</6#:K!6#$#')((&.0#OPQ 5,3±0,23 23,3±0,88 18,6±0,62

td –– 19.78 20.11

Y –– >0,95 >0,95

a-</6#:K!6#$#,&$(&.0#OPQ –– 3,3±0,33 8,7±0,62

td –– 10 14.03

Y –– 0,95 >0,95

N)</-/)#OPQ9#S 0,5±0,02 3,2±0,14 3,05±0,13

a&863&</6#:K!6# $#')((&.0#4-.&()(/(0.0#.+/)!&:.0#+#4-<8&45"((:1#BS#3-(!"(/')!&;# </)(-=08)#_V9V9# )#
3-(!"(/')!&;#BUS#– B^9T#2/+39#L-#("$()7(-#=&4108:8-<6#=&4#3-(/'-86(-*-#,-3)$(03)# Y>0,95).
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Y&="(6#,&$(&1#OPQ#,'0#=03-'0</)((&#4)(-;#)'-.)/0$-=)(-;#$),')=30#/"5#("$()7(0G#&#<38)4)K#V9V#/)#^9]#
 YZU9[`># :K!6# +# ,&44-<8&4(01# *'+,)19# L-# 4".-(</'+K# ("$()7(0G# ("*)/0=(0G# =,80=# ()# '-$=0/-3# 4'-$-?&8I#
N)</-/)#=0(03("#OPQ#,-#,&44-<8&4(0.#*'+,).#3-80=)K/6<:#+#("$()7(&G#.&'&I

F'-=-4:70# ,-'&=(:((:# -/'0.)(01# '"$+86/)/&=# *"(-/-3<07(-;# )3/0=(-</&# '&$(01# 4-$# 4-<8&5+=)86(01#
)'-.)/0$-=)(01# $),')=-3#=0:=8"(-9#L-#()G."(2#/-3<07(-@#=0:=08)<6# $),')=3)#MBlueberriesH9#:3)#=03803)K#
,-'+2"((:#".%'&-()86(-*-#'-$=0/3+#28:1-.#=0(03("((:#OPQ#+#."(2&G#.&'&#,-'&=(:(-#$#$),')=3-@#MTobacco –
sauce».
'BCD*ECF*E
1. f-4()'# gI# J# F-'&=(:86()# 1)')3/"'0</03)# 1)'7-=01# )'-.)/0$)/-'&=# '&$(01# =0'-%(03&=# L-4-# .+/)*"((-;# h gI# JI#
f-4()'9#WI#g863-=9#XI#Q#c-'%+8&(<63)9#PI#X f-4()' hhJ&<(03#P6=&=<63-*-#+(&="'<0/"/+I#X"'&:#%&-8-*&7()I#_UBCI#J0,+<3#TCI#XI#
193–199.
2. )*$+!,-./01!' 23' 43 c"("/07(0G# )()8&$# ()#Drosophila melanogaster. i-20/# 48:# 8)%-')/-'(01# '-%&/E# ."/-407(&#
'"3-."(4)!&;#h#QI#dI#a'05)(-=<63)I#– R"'(-,&86E#RjFk#&.I#JI#c()/@3)9#_UBTI#– CB#<I
3. )-5!1'23'63 O'-$-?08)#- .-4"86(lG#-%m"3/#*"("/030E#+7"%(--."/-407"<3-"#,-<-%0"#h#QI#nI#a-$)3I#– d</')1)(6E#
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