Supplementary Materials

Figure S1: Questionnaires used for survey of people.
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How much milk do you consume at a time / use for cooking? Questions, wishes or comments about the quality of the
products you consume and notes about health issues:
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Table S1: Full data of the survey in villages of Talgar and Dzhambyl regions.

Villa | Cod | Ye | A | Sex | Bod | Exc | Pestic | Exc | Repara | Detoxific | Antioxi | Smo | Dri
ge e ar | ge y ess | ide ess | tion ation dant ke nk
of weig | in Exces | for | system | system protecti
bir ht, food | s hea | assess assessme | on
th kg vy ment nt system
met assessm
als ent
KK - [ 19 |46 | mal | 76,2 | 1,14 | 0,274 | 0,06 | 1 0 0 0 1
31 74 e 7
KK M- {19 |36 | fem | 71,5 | 1,00 | 0,117 | 0,09 | O 0 1 0 0
32 84 ale 4
KK - (19 |33 | mal | 71,8 | 3,29 | 0,854 | 3,48 |0 1 1 1 0
35 87 e 6
KK M- {19 | 60 | mal | 77,5 | 1,86 | 0,464 | 0,77 | O 1 0 1 0
36 60 e 0
KK M- {19 |33 | fem | 72,9 | 2,43 | 0,830 [ 0,78 | 0 2 0 0 0
37 87 ale 1
KK M- [ 19 |32 | mal | 70 0,71 | 0,259 | 0,07 | 0 2 0 0 0
38 88 e 5
KK M- | 19 | 62 | fem | 64 3,29 | 1,164 | 3,62 | 1 1 0 0 1
39 58 ale 1
KK M- {19 |53 | fem | 51,6 | 1,57 | 0,092 | 0,16 | O 0 0 0 0
40 67 ale 6
KK - (19 |65 | fem | 64,4 | 1,71 | 0,226 | 1,15 | O 1 0 0 0
41 55 ale 8
KK M- | 19 |34 | fem | 60 1,71 | 0,127 | 0,63 | 1 1 0 0 0
42 86 ale 8
KK M- |19 |29 | fem | 62,4 | 1,29 | 0,076 | 0,13 | 1 2 0 0 0
43 91 ale 8
KK - (19 |73 | mal | 50,2 | 2,29 | 0,374 | 0,29 | O 1 0 1 1
44 47 e 1
KK M- {19 |72 | fem | 73,3 | 0,43 | 0,125 [ 0,04 | O 2 0 0 1
46 48 ale 4




KK M- | 19 |57 | fem | 544 | 1,14 | 0,266 | 0,23
47 63 ale 8
KK M- | 19 |29 | fem | 60 3,00 | 0,380 | 2,01
48 91 ale 8
KK - [ 19 | 63 | fem | 80 0,43 | 0,102 | 0,05
50 57 ale 5
KK - (19 | 65 | fem | 71,4 | 3,00 | 0,578 | 1,22
51 55 ale 3
KK - [ 19 | 65 | mal | 94,1 | 0,43 | 0,087 | 0,04
52 55 e 7
KK II- | 19 | 56 | fem | 93,6 | 1,29 | 0,157 | 0,18
53 64 ale 7
KK M- | 19 | 69 | fem | 60 1,71 { 0,115 | 0,42
54 51 ale 9
KK M- | 19 | 48 | fem | 62,7 | 2,14 | 0,135 | 0,50
57 72 ale 5
KK - | 19 | 73 | fem | 80,6 | 1,57 | 0,091 | 0,20
59 47 ale 4
KK - (19 | 51 | mal | 63,5 | 1,71 | 0,115 | 0,25
60 69 e 8
KK III- | 19 |40 | fem | 824 | 1,57 | 0,089 | 0,22
62 80 ale 3
BB III- | 19 | 62 | mal | 97,3 | 1,86 | 0,266 | 1,06
94 58 e 5
BB M- | 19 | 78 | fem | 67,3 | 2,00 | 0,095 | 1,27
96 42 ale 3
BB - [ 19 | 68 | fem | 60 1,14 | 0,111 | 0,49
97 52 ale 1
BB - [ 19 | 54 | fem | 60 2,29 10,344 | 1,94
98 66 ale 8
BB - |19 |48 | fem | 68,3 | 1,71 | 0,121 | 0,81
99 72 ale 2
BB II- | 19 | 57 | fem | 81,3 | 2,14 | 0,088 | 1,31
100 63 ale 4
BB III- | 19 | 63 | fem | 60 1,43 | 0,097 | 0,49
101 57 ale 4
BB M- | 19 | 34 | fem | 95,1 | 1,57 | 0,082 | 0,48
102 86 ale 6
BB - {20 | 16 | mal | 70 1,71 | 0,087 | 0,48
104 | 04 e 9
BB - (19 | 50 | fem | 76 1,43 | 0,164 | 0,50
106 70 ale 7




BB M- | 19 | 60 | fem | 65,3 | 2,00 | 0,122 | 0,64
107 | 60 ale 1
BB M- |19 |71 | fem | 89,2 | 1,57 | 0,072 | 0,42
108 49 ale 3
BB - |19 |30 | fem | 424 |229 | 0484 | 2,75
111 90 ale 6
BB - {20 | 17 | mal | 70 2,00 | 0,103 | 0,96
112 | 03 e 1
BB - (19 | 57 | fem | 57,9 | 2,29 | 0,354 | 2,01
113 63 ale 9
BB III- | 19 | 39 | fem | 146, | 2,00 | 0,045 | 0,26
114 81 ale 9 9
BB M- | 19 | 55 | fem | 76,6 | 1,29 | 0,095 | 0,97
115 65 ale 6
BB M- | 19 |45 | fem | 59,8 | 2,14 | 0,140 | 1,99
116 75 ale 9
BB - (19 |47 | fem | 70,5 | 2,14 | 0,267 | 1,19
117 73 ale 0
BB - (19 |49 | fem | 83,7 | 2,14 | 0,131 | 1,26
118 | 71 ale 4
BB III- | 19 | 26 | fem | 67,4 | 2,29 | 0,279 | 1,24
119 | 94 ale 5
BK III- | 19 | 63 | fem | 66 2,86 | 1,733 | 1,94
63 57 ale 4
BK - (19 |61 | fem | 79,3 | 2,71 | 1,110 | 0,99
64 59 ale 6
BK - | 19 | 60 | fem | 74,3 | 2,86 | 0,466 | 0,41
65 60 ale 7
BK II- | 19 |59 | mal | 94,8 | 2,86 | 1,636 | 1,67
66 61 e 6
BK - | 19 | 64 | mal | 98,5 | 2,57 | 0,367 | 0,31
67 56 e 7
BK II- | 19 | 52 | mal | 72,2 | 3,29 | 1,440 | 1,42
68 68 e 4
BK III- | 19 | 52 | fem | 60 3,29 | 1,657 | 1,69
69 68 ale 9
BK - {19 |49 | fem | 60 2,57 | 1,051 | 1,09
70 71 ale 3
BK - {19 |51 | fem | 99 1,43 | 0,190 | 0,19
71 69 ale 9
BK - [ 19 | 69 | mal | 59 3,29 | 1,367 | 1,30
74 51 e 9




BK - | 19 | 56 | fem | 92,1 | 1,71 | 0,125 | 0,08
75 64 ale 3
BK - | 19 | 63 | fem | 59,3 | 3,00 | 1,129 | 1,17
76 57 ale 3
BK - | 19 | 57 | fem | 53,1 | 1,71 | 0,322 | 0,07
80 63 ale 8
BK - (19 |36 | fem | 70,8 | 2,14 | 0,444 | 0,33
81 84 ale 3
BK - {19 | 58 | fem | 100, | 2,71 | 1,934 | 2,17
82 62 ale 7 1
BK ImI- | 19 | 54 | mal | 77,1 | 1,71 | 0,193 | 0,12
83 66 e 5
BK II- | 19 | 40 | mal | 77,4 | 3,00 | 1,278 | 1,25
84 80 e 8
BK - [ 19 | 61 | fem | 60 2,14 10,998 | 1,22
86 59 ale 8
BK - | 19 | 70 | fem | 60 2,71 | 1,985 | 1,92
87 50 ale 2
BK - |19 |43 | fem | 69,3 | 2,14 | 0,516 | 0,34
88 77 ale 6
BK III- | 19 | 50 | fem | 60 3,14 | 1,926 | 1,43
89 70 ale 6
BK III- | 19 | 54 | fem | 60 2,00 | 0,159 | 0,07
90 66 ale 2
BK - | 19 |52 | fem | 69,3 | 2,71 | 1,719 | 1,66
91 68 ale 4
BK - | 19 |33 | fem | 73,4 | 1,71 | 0,279 | 0,20
93 87 ale 0
AG - | 19 | 64 | mal | 61 1,14 | 0,620 | 0,47
120 | 56 e 9
AG - | 19 | 61 | mal | 63 1,86 | 0,307 | 2,51
122 59 e 0
AG III- | 19 | 44 | fem | 59 1,86 | 1,059 | 4,84
123 76 ale 1
AG III- | 19 | 42 | mal | 79 1,14 | 0,356 | 1,88
124 | 78 e 8
AG M- | 19 | 50 | mal | 76 1,86 | 0,255 | 2,08
126 | 70 e 0
AG II- | 19 | 61 | fem | 125 1,57 | 0,155 | 2,29
127 59 ale 4
AG II- | 19 | 72 | mal | 55 2,29 | 1,371 | 7,34
128 | 48 e 3




AG M- | 19 | 23 | mal | 71 1,14 | 0,216 | 2,47
129 97 e 5
AG M- | 19 | 55 | fem | 65 2,14 | 0,642 | 4,54
130 65 ale 7
AG III- | 19 | 52 | mal | 70 1,57 | 0,258 | 2,98
131 68 e 1
AG II- | 19 | 64 | mal | 64 1,57 | 0,439 | 2,41
132 56 e 8
AG - | 19 |46 | fem | 59 1,00 | 1,016 | 2,00
133 74 ale 2
AG III- | 19 | 36 | fem | 63,4 | 1,29 | 0,220 | 1,31
134 84 ale 4
AG M- | 19 | 68 | fem | 53,1 | 2,00 | 0,588 | 5,00
136 52 ale 4
AG M- | 19 | 32 | fem | 67 1,29 | 0,362 | 0,77
137 88 ale 0
AG II- | 19 | 35 | mal | 72 1,86 | 0,406 | 2,24
138 85 e 2
AG - (19 |47 | fem | 79 1,57 | 0,512 | 2,28
139 73 ale 4
AG III- | 19 | 49 | mal | 68 1,57 | 0,595 | 2,65
140 | 71 e 4
AG III- | 19 | 25 | mal | 70 1,57 | 0,578 | 2,57
142 95 e 8
AG M- | 19 | 62 | fem | 56 1,43 | 0,332 | 3,61
143 58 ale 2
AG II- | 19 | 62 | fem | 58 1,29 | 0,413 | 0,84
144 58 ale 2
EB II- | 19 | 65 | fem | 90 1,00 | 0,017 | 0,21
173 56 ale 2
EB - [ 19 | 78 | fem | 56 1,57 | 0,120 | 0,25
174 | 43 ale 3
EB III- | 19 | 57 | fem | 88 2,29 | 0,085 | 1,02
176 | 64 ale 4
EB III- | 19 | 46 | fem | 67 0,57 | 0,009 | 0,32
177 75 ale 6
EB M- | 19 | 40 | fem | 76 1,43 | 0,033 | 0,99
179 81 ale 9
EB II- | 19 | 23 | mal | 75 1,14 | 0,021 | 0,25
182 98 e 4
EB II- | 19 | 30 | mal | 73 1,14 | 0,021 | 0,26
183 91 e 1




EB M- | 19 | 64 | fem | 67 2,57 | 0,158 | 1,45
184 57 ale 3

EB M- | 19 | 35 | fem | 72 1,86 | 0,153 | 1,58
186 86 ale 7

EB II- | 19 | 67 | mal | 80 1,00 | 0,019 | 0,23
187 54 e 8

EB - |19 | 43 | fem | 55 2,29 | 0,101 | 1,09
190 78 ale 7

Kara | YVXK- |19 |59 | fem | 63 0,00 | 0,001 | 0,13

keste | 1 62 ale 6

k

Kara | VK- [ 19 |74 | fem | 82 0,00 | 0,000 | 0,00

keste | 2 47 ale 6

k

Kara | YVXK- |19 |44 | fem | 73 0,00 | 0,000 | 0,08

keste | 3 77 ale 2

k

Kara | VK- [ 19 | 60 | fem | 85 0,00 | 0,000 | 0,05

keste | 4 61 ale 4

k

Kara | VK- |19 |39 | fem | 60 0,00 | 0,000 | 0,08

keste | 5 82 ale 2

k

Kara | VK- [ 19 |57 | fem | 59 0,00 | 0,000 | 0,05

keste | 6 64 ale 9

k

Kara | YVXK- |19 |58 | fem | 75 0,00 | 0,001 | 0,09

keste | 7 63 ale 8

k

Kara | VK- [ 19 |40 | mal | 100 | 0,00 | 0,000 | 0,13

keste | 8 81 e 2

k

Kara | VK- [ 19 |82 | fem | 60 0,00 | 0,000 | 0,04

keste | 9 39 ale 2

k

Kara | VK- [ 19 |24 | fem | 48 0,00 | 0,001 | 0,34

keste | 10 97 ale 4

k

Kara | VK- [ 19 |31 | fem | 60 0,00 | 0,001 | 0,28

keste | 11 90 ale 7

k

Kara | VK- [ 19 |37 | fem | 73 0,00 | 0,000 | 0,02

keste | 12 84 ale 1

k

Kara | VK- [ 19 |27 | fem | 54 0,00 | 0,000 | 0,05

keste | 13 94 ale 2




Kara | VK- [ 19 |31 | mal | 63 0,00 | 0,000 | 0,06
keste | 14 90 e 9

k

Kara | VK- |19 |73 | fem | 60 0,00 | 0,000 | 0,13
keste | 15 48 ale 0

k

Kara | VK- [ 19 | 74 | fem | 95 0,00 | 0,000 | 0,07
keste | 16 47 ale 2

k

Kara | VK- [ 19 |63 | fem | 80 0,00 | 0,001 | 0,18
keste | 17 58 ale 2

k

Kara | VK- [ 19 | 68 | mal | 73 0,00 | 0,001 | 0,20
keste | 18 53 e 9

k

Kara | YV)XK- [ 19 |47 | fem | 68 0,00 | 0,000 | 0,10
keste | 19 74 ale 8

k

Kara | VK- [ 19 |53 | fem | 70 0,00 | 0,001 | 0,27
keste | 20 68 ale 2

k

Kara | YV)XK- [ 19 |51 | fem | 63 0,00 | 0,000 | 0,10
keste | 21 70 ale 7

k

Kara | VK- [ 19 |50 | fem | 68 0,00 | 0,000 | 0,05
keste | 22 71 ale 8

k

Kara | YV)XK- [ 19 |55 | fem | 75 0,00 | 0,000 | 0,13
keste | 23 66 ale 7

k

Kara | YXK- |19 |57 | fem | 83 0,00 | 0,001 | 0,25
keste | 24 64 ale 7

k

Kara | VK- [ 19 |43 | fem | 66 0,00 | 0,000 | 0,06
keste | 25 78 ale 5

k

Umb | VK- |19 |69 | mal | 62 0,00 | 0,000 | 0,10
etaly | 26 52 e 4
Umb | YVXK- |19 |57 | mal | 72 0,00 | 0,000 | 0,12
etaly | 27 64 e 9
Umb | VK- |19 [ 42 | fem | 80 0,00 | 0,000 | 0,13
etaly | 28 79 ale 7
Umb | VXK- |19 |22 | fem | 47 0,00 | 0,001 | 0,39
etaly | 29 99 ale 5




Umb | YXK- [ 19 |45 | fem | 57 0,00 | 0,000 | 0,37
etaly | 30 76 ale 5
Umb | YXK- [ 19 |24 | mal | 56 0,00 | 0,000 | 0,11
etaly | 31 97 e 5
Umb | VK- | 19 | 46 | mal | 83 0,00 | 0,000 | 0,05
etaly | 32 75 e 8
Umb | VK- | 19 |41 | fem | 68 0,00 | 0,000 | 0,14
etaly | 33 80 ale 8
Umb | VK- |19 |22 | fem | 61 0,00 | 0,000 | 0,12
etaly | 34 99 ale 6
Umb | VK- | 19 | 64 | mal | 82 0,00 | 0,000 | 0,24
etaly | 35 57 e 4
Umb | YXK- [ 19 | 60 | fem | 67 0,00 | 0,000 | 0,07
etaly | 36 61 ale 1
Umb | YXK- [ 19 | 48 | fem | 70 0,00 | 0,000 | 0,19
etaly | 37 73 ale 1
Umb | VK- | 19 |47 | mal | 86 0,00 | 0,001 | 0,37
etaly | 38 74 e 7
Umb | VK- | 19 |48 | fem | 87 0,00 | 0,001 | 0,25
etaly | 39 73 ale 5
Umb | VK- | 19 |31 | mal |90 0,00 | 0,000 | 0,04
etaly | 40 90 e 4
Umb | VK- | 19 | 31 | mal | 64 0,00 | 0,001 | 0,25
etaly | 41 90 e 8
Umb | VK- [ 19 |28 | mal | 54 0,00 | 0,000 | 0,15
etaly | 42 93 e 8
Umb | VK- | 19 |30 | fem | 63 0,00 | 0,000 | 0,11
etaly | 43 91 ale 7
Umb | VK- |19 |25 | fem |70 0,00 | 0,000 | 0,09
etaly | 44 96 ale 4
Umb | VK- |19 |33 | fem |70 0,00 | 0,000 | 0,11
etaly | 45 88 ale 7
Umb | VK- |19 |38 | fem | 51 0,00 | 0,000 | 0,06
etaly | 46 83 ale 0
Umb | VK- | 19 |27 | fem | 58 0,00 | 0,000 | 0,33
etaly | 47 94 ale 0
Umb | YXK- [ 19 | 31 | fem | 60 0,00 | 0,000 | 0,07
etaly | 48 90 ale 7
Umb | VK- | 19 | 64 | mal | 58 0,00 | 0,000 | 0,19
etaly | 49 57 e 3
Umb | VK- | 19 |36 | fem | 65 0,00 | 0,000 | 0,21
etaly | 50 85 ale 7




Table S2: MPC data for pesticides in European Union and Customs Union.

Pesticide classes

MPC standards of
the European Union

MPC standards of
the Customs Union

(mg/kg) (mg/kg)
HCB 0,01 no data

o HCH 0,01 0,05

y HCH 0,01 0.05

f HCH 0,01 0,05
Heptachlor 0,01 no data

6 HCH 0,01 0,05
Aldrin 0,01 no data

Keltan 0,02 0,01
Heptachlor epoxide 0,01 no data

Chlordane 0,01 0,02
Endosulfan 1 0,05 no data

DDE 0,05 0.01
Dieldrin 0,01 no data
2.4-DDD 0,05 no data
Chlorobenzylate 0,02 no data

DDD 0,01 0.01

Endrin 0,01 0,05
Endosulfan 2 0,05 no data

DDT 0,05 0.01
Endrin aldehyde 0,01 no data
Endosulfan sulfate 0,05 no data
Dibutilendan no data no data
Metoxychlor 0,01 no data
0,01 no data

Hexabromobenzene




Figure S2: An example of primary data processing using Illumina GenomeStudio v.2.05
software.

re17133587

Sample Group |
r Al N

047

Norm R

: 11 30 51

Norm Theta

|20 # ik 89 41 @

=

~ll< >

Rows—654027  Disp—18 Filter —[ ('RSID" has rs868688 ) OR (RsID” has r

Errors Table 3 b e

Error | Error |child/me R — Chilg/Rre | PAENEL

Index Type [ pIndex pGTvpe| ;152

sopooooccococcococaoc
b3
-]

< > < >
Rows=0 Disp=0 Sel=t Filter =Filter is not active.

Rows=96 Disp=32

472 Samples PCF_21.00.22 xlsx - Excel @ x

Beraska  Pavercacipanuusl  Gopwyns  [flawdie  Peucomposanve  Bug  Acobat TuTe caenate? Bioa  §) Obuii gocryn

o X o= ) R
o - = - = Astocymma -
0 : Calibri “l10 - A A - [EFNepenect texct Uncnosoii - 7 ‘,4 Eoal El = Y QY p
B~ ) = ) [¥] 3anoanus - ~
Borasats K K 4 - Do Gbmegurire m nomecrims s tenmpe - | 55 - 96 00 | %3 58 Yenosmoe  opwaniposars Crunn | Berasirs Yaanure Gopuar " Copraposca Haitra n
- dopmatnposanne * Kak Tabanuy T Aueek T - - - £ Ouncrurs e R
Eytbep obMEHa & WpnpT [ BhipasHHBaHmNE 5 Yneno [ Crinm Aueiiki PefakTnposaHie A~
735 - £ | 5251 “
Iy 3 c o 3 13 s " ' ) x L ™ N o 3 a 3 s T u v w x v an | an | e | ap | ac | ar | & (s
A - - - - - - = - - i I s v - prer— - - - - - - - - - - - - - - -
2 [1zaorrsses PE ey T o[ g 1 o s q 4 3 oz o)  enct] 0 aenol] 01 pero)[-0.50 [ T-0.975] To.s8a (], war-o[r7c]
3 [assscaamsy 21500! e o o i A A 9 T Theonariara oa11 Twa2se) o] osoa|cosss(cosrelme o warc|[vie]
3 [zrawzmes zi[s001 G o o 04 3 o H 9 0 [ 3350000 2076 ) g | aeo1 1] a0 [c:0.996 (Ac-0.9556 Ne [, waR-<]la/c)
s 2rzoseso 215001 G o o 5 o F T 9 0 1 o 1001 e o s | a1 et [c 08 G 0995 Ne [GMar<]icra)
6 |21:33037346 21001 |Silent [] 04] o] H 210] 6] 1 [] 1.55(0.50-4,78}| 0593478 0441 0.23-2,35) |0.35-3.86) | (RAEN0! } 1028 0598 | €:0.957 {{C: 0.999G: 0] €, MAF: </ <
7 |B:18251207 B|NAT2 |Sient [] 14] 1| 0 e 3 L 2 101(0.29-353} 0,000 0982 |6.24-1.99) |0.20-5.08) .06-16.32) 0,000 1.000|C: 0.995 (4C: 0.951T:| No €, MAF: <{[T/C]
5 [Bmsissz snar2 [Sient o 5 A o] 9 : 1 orotias| ois 18-22.02)[00 (weno) 0616241 _a933] 0508 c:0.98 ({c: 0.097 o c ar= <[ /]
o [mmsersy snar2 [Sient o 1 + 1] Aol q T Ohrsi596-10278) osa0010.47 _aim 10-393,40) |00 (wcnol b6 1597)| _a7.21a] _o00|c: 0987 (4 c-ommerine e, mar:<[[vre]
10 |missesies s0|axpacy lsiem |cassamsimwa|nornepon) ofochatons| 213 B o of 4 o 1| sasoarsn| osmossaas| oase| osaslesrsas|oss-2ae|maeno|macen| maee: foosss [oo1sies |oormsor |r rie]
11 15117852078 11| UCP3, UCPIEXON. | Stent B24+814 W Not Report 0|0 citations | 205 12| 1] 0] 207 9| 1 0| 128057-2.83)| 0.78(035-1.75) 0357 6-3.06) 06-16.17) 9436 0804|0.0136  |0.023072 [0.024017 |G sG]
2 [mursers 2] Ttepe [Siem_[cozsom o i o] s m[ aw B B o[ Looies 2] osaoaros] sem| oms|Liese 7186] an|  son|coos@eise(ne [T i)
13 | rs11770881 7|nrE2Ls |Silent 70+82{ N Mot Report] 0|0 ctations | 0| 113 31| 4] 13 104| 7 1| ossiars-130)| 161077-133)|  om0s| 8925 a7a-163)|057-1.21)j073-20%) 1066  0587|03818 olo7sss |T [rte]
14| 117785788 10| akrict |sient |c2ssasm{nya 1ot Report o|octations| 41] 2| 16 208 1 1 6l75usa9-s681)| ope00r-01s)|  aiees 4-113.42)[000-0,04) j08a-529)| 45047 0000|0002 |0.015677 |0.c2180 & [ava]
15 | maaz200810 soaxeact |exon |wissense |na_ooss{n ac] » {serign ; @ 4 o 0 o ' ' ofrsassisrsn| ossooross| s 0127601000021 waenor )| sises|  o000looors olooiseas | la/c]
16 |muarssasse s7|neaus nren wredsien |esuazsolwn |wotnepen) ofocrations| s A 2| a6 9 . ofsasiss1oan| ossosooss| e AL11.22)|007-02 38114 0.0026 _|0.000854 |0.000535 | el
17 | rs1685325 11| UCP3,UCP3. | Silent 0| Not Report] ] [] 136 37| 6| 4] 118 53 2| 0340.72-123)] 1.07(082-1.40) 0.225 0.636 |0.75-1.98) |0.46-1.00) J0.91-2.31} EEED T=0.4457 |0.421416 |0.411426 |C [rre]
18 |mim2s7a3 11 ucP3,ucr: [Sient o oot Reper] o o ] 1] o o 2 o[ osa0ar18n| 1e7053215 on3| ossaoarans)josrzefiszan] oa] 7=0.118 0.111138 [0.106757 [ /]
S
18 |asarsaross; s5|evesasclexon | whssense |c 138205 Tasan Taq ot Report ol 10,1083/ o sng | ewa | =3 205 ' 2 o|7zen003000| oavossomy| auas 14053 |opo-0i0 172115 327360 r-.0138 =0 0318 ofe 78]
20 |mazmze e [sient o oot Repor] o o El e e | 5 O] casieas60| ossioavosm| iean 1a6330) 058067 Joar30n| 151350 T-o.1258 [o0ss333 oc Tr/e]
TATORa{3 A 05
21 | massoaasr 8|nar2 |sient | nw_oonss wva | mwa 212} L 1 a| s o 0| 01014255 1650396851  oarr| oaseo| 08| 36| opwensi| 30a00| o c-0.0us]a el
TE517{ 13 BAT{ TR (05
22 | r3ssze0s 12| mateps [sient o oot Repor] o o 1| g | mwn | s 08| : of oss030-10n| 147054250  ouso| ossea| san|  2em| 1sow| oasagl oos7ia) [por  ooss [ ase]
=
23 | 174920047 12| TANRDL |silent [ 0| mot Repor] 0 o] R FHA FHIL 213 L ° 3]23 421,98} 51414 Ofumcno}| 52,1600 0.000|0.007 (4) [0.016 0.020 3 sG]
THT AT 64T B11{ 10 056
24 |rrsmzsans 11 uees,uce: [sient o oot Repor] o o 1| g | wwn a3 3 . of 1s3ersan| ossossres|  wss| same|  ean|  wew| 00| ssse| omlocorm ooz |eee e {rve]
Tatuae
12| ko sient o ofnor repon] o of 27| enm | wwa 207 3 o 1josssiass)| 000(000-000)| 305.194) 00000| Oiseno)]  338)| opweno)| 4182500] oovoloorc [ooz ooz e
7| AKRIB1D |Silent [ 0| et Repory o] o] 197 =HIO FHA 197 o 1 18)52,13-27907,18)| 0,80 (0, )| 699082 op000 0 (umens) 0.00}] 367.0190| 0.000|0.09{G) [0.07 0.07 ¢
o
7|wreas [sient o oot Repor] o o of g | ewn 208 5 2 o] 1marrasy| essozesn| s 529 s8] oweno| 72150 002loveiy Josz  [eer e
215001 | Silent 3574474 /A Not Report 0|.mrgento 27] 117] 29| a4 35| 27 1] 131(100-1.73)) ©.76(0.58-1.00} 747 245} £.35) 1160)] 65180 0038|0.2428 |0.24954 |0.242580 [c [T/c]
18011.20{ 074 1051|065 039 -
« » .| P nue | p Kowipons | OR+P_a+b | OR+PatbPCF | OR+Paa+abbb | OR+P+_aa+ab+bb PCF 1 »

] 0 - 1 + 0%

Table S3: Characteristics of functions of genes selected for study of pesticides effects on health.

Gene/Genes | Function and description

Detoxication genes




GST genes

Glutathione S-transferases (GSTs) are important metabolic enzymes of phase 11
biotransformation. GSTs, including GSTM1, GSTT1, and GSTP1, play an
important role in the detoxification of a wide range of xenobiotics, including
carcinogens such as benzene, organochlorines, organophosphates, pesticides,
tobacco smoke, chemotherapeutic agents, and reactive oxygen species.
Polymorphisms of the GSTT1 and GSTP1 genes are associated with several
malignancies, including leukemia and lymphoma. GSTs act by catalyzing the
reaction of glutathione with an acceptor molecule to form S-substituted
glutathione (S indicates sulfur). Individuals with a deletion of GSTMI1 and
GSTT1 may have an impaired ability to metabolically excrete organochlorine
pesticides, which may affect hormonal homeostasis. This leads to an increased
risk of hypospadias.

CYPIAI

CYPIAT1 (aryl hydrocarbon hydroxylase) is involved in Phase I of xenobiotic
and drug metabolism. The CYPIAI gene plays a key role in the activation of
many pro-carcinogens, including polycyclic aromatic hydrocarbons and aromatic
amines produced in tobacco-related products. CYPIA1 gene is associated with
the development of cancer and a number of other diseases, such as arthritis,
allergies, allergic dermatitis, miscarriages, etc. The pesticide dicofol enhances
the metabolism of 7-ethoxyresorufin, pentoxyresorufin, aniline, and
erythromycin, which are selective substrates for CYP1A1, CYP2B, CYP2EI,
and CYP3A. There is evidence of the involvement of the AhR/CYP1Al
signaling pathway in the mechanism of action of the pesticides DDT and DDE
in the human placenta.

CYP2B6

Highly inducible and polymorphic enzyme that is expressed in the brain, mainly
in neurons and astrocytes. It metabolizes not only clinically important drugs (e.g.,
bupropion, cyclophosphamide, efavirenz, propofol, and selegiline) but also many
chemicals. Transcription of human CYP2B6 is directly regulated by the human
pregnane X receptor (PXR). Transactivation of CYP2B6 by PXR is mediated by
a region of the PBREM gene. This 51 bp amplifier module regulates constitutive
androstane receptor (CAR)-mediated CYP2B6 induction. CYP2B6 has also been
confirmed to be involved in the bioactivation of the pesticide chlorpyrifos (CPF).
CYP2B6 variants have the potential to alter the balance of CPF metabolism and
thus are likely biomarkers of susceptibility to this pesticide.

CYP2CI9

Polymorphic gene with over 30 different alleles. CYP2C19 is responsible for the
metabolism of 10% of drugs commonly prescribed in the clinical setting; for
example, omeprazole, lansoprazole, and the anticonvulsant mephenytoin.
Among all ethnic groups, Asians have a higher frequency of individuals who
poorly metabolize CYP2C19. Some drugs, such as clopidogrel, are known to be
less effective in some individuals belonging to Asian populations because they
have a higher frequency of non-functional CYP2C19 alleles. In addition, human
exposure to pesticides can provoke inhibition of this enzyme. For example, the
chiral pesticide ethofumesate strongly inhibits CYP2C19 in vitro. Studies by
Wendela A. Kappers et al. show that CYP2C19 is the main enzyme involved in
the activation of diazinon in the human liver, while other enzymes, including
CYPIA2, may play a minor role. Another pesticide, chlorpyrifos, can be




activated to a potent B-esterase inhibitor by CYP2B6 or detoxified to dearylated
metabolites by CYP2C19.

Antioxidant response genes

GCLC and
GCLM

Glutathione tripeptide (GSH; y-glutamylcysteinylglycine) is one of the most
distributed cellular thiols. GSH is a major player in cellular defense against ROS
because it nonenzymatically scavenges both singlet oxygen and hydroxyl
radicals and is used by glutathione peroxidase and glutathione transferases to
limit the levels of certain reactive aldehydes and peroxides in the cell. It contains
oxidative stress-sensitive elements in the promoter/enhancer region, and the
GCLC gene polymorphisms associated with reduced GCLC expression are
suggested to be important determinants of susceptibility to oxidative stress and
DNA damage.

GPX4

Glutathione peroxidase exists in at least five isoforms in humans, GPX1-5. Of
these five types, GPX4 protects cells from membrane peroxidation and cell death
by catalyzing the reduction of hydrogen peroxide and lipid peroxides at the
expense of reduced glutathione, thereby protecting cells from oxidative stress.
GPx4 is able to regenerate complex lipid peroxides such as phospholipid
hydroperoxides even when integrated into highly structured lipid-protein
complexes such as lipoproteins and membranes.

SODI

SOD plays a vital role in homeostatic redox balance by scavenging oxygen
radicals and thus protecting the cell from oxidative stress. Oxidative stress caused
by pesticide exposure can lead to inhibition of SOD enzyme activity, leading to
accumulation of superoxide radicals, which has recently been observed among
agricultural workers exposed to organophosphate, pyrethroid pesticides, and
redox-cyclic herbicides. Superoxide dismutase 1 (SODI) is one of the most
important enzymes involved in the control of cellular redox homeostasis due to
its ability to catalyze the dismutation of superoxide anions into hydrogen
peroxide and molecular oxygen. It is associated with a number of diseases,
including cardiovascular disease and Parkinson's disease.

NFE2L3

The transcription factor NFE2L3 is involved in various cellular processes,
including carcinogenesis, stress response, differentiation, and inflammation.

DNA repair g

enes

XRCCI and
XRCC3

The protein encoded by XRCC1 is involved in the efficient repair of DNA single-
strand breaks formed by exposure to ionizing radiation and alkylating agents.
This protein interacts with DNA ligase III, polymerase beta, and poly (ADP-
ribose) polymerase to participate in the base excision repair pathway. XRCC3
encodes a member of the RecA/Rad51-related protein family that participates in
homologous recombination to maintain chromosome stability and repair DNA
damage. The polymorphism of these genes affects the activity of the proteins
involved in the repair of DNA single-strand breaks, which increases the risk of
developing a number of oncological diseases.




XPD

The XPD protein responsible for helicase activity is involved in DNA excision
repair and transcription initiation. Mutations in the XPD gene are associated with
a decrease in the efficiency of DNA damage repair.




