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Table S1. Information of primer sequences for the bovine PPARA gene

Name Primer sequence (5'-3') Size (bp) Tm (°C) Used for

PPARA-P1 F: ATACTGCCTTGGACTTCGC 
R: TAGTCTGTAGGGCAATGGAAGTA 443 57 partial intron 1 and 2; exon 2

PPARA-P2 F: CAAGCGGAAGGAGAATGGC 
R: AAGGCAGAAAGACGCAACC 494 60 partial intron 2 and 3; exon 3

PPARA-P3 F: TGAACAAGAAGCGTGAATAAAGG 
R: CGTTCCAAGCCCACAAGG 285 60 partial intron 4 and 5; exon 5

PPARA-P4 F: TCTGACTTCCTGCTGATGTTCG 
R: CTGGGAGCGTTGAGGTGG 561 60 partial intron 5 and 6; exon 6

PPARA-P5 F: GATGACGCTGACTATCTTTCTGA 
R: TACCGCTGCTGGGTTCTC 732 60 partial intron 6 and 7; exon 7

PPARA-P6 F: TGAAGACTGTTCCTTGGCGT 
R: AAAACAGCAAACTGAACCGAAAC 947 60 partial intron 7 and 3’utr

PPARA-P7 F: TTACAGCAGACAATCACGGGT  
R: GCTCCTCCTTTGGGAACGA 573 60.5 partial promoter region

PPARA-P8 F: GCTCGCCGCCACAAATAGA 
R: GGGAACGCTGGTTGGGAG 469 63 partial promoter region

PPARA-P9 F: TCTTGCTGCTCACCATTG 
R: CCACCTCCTGTCCCACTG 692 57 partial promoter region

PPARA-qRT F: GCTCCGTTATTACAGACACCC  
R: AACCCTTGCAGCCCTCAC 180 54 mRNA expression

ACTB -qRT F: CTGGGCGTAATGGTGGGC 
R: CTGATGCCGTGCTCAATGG 107 54 mRNA expression

TUBA1A-qRT F: GGAGGTTCGCACTGGCAC  
R: CGCCTTGCCAATGGTGTAG 112 54 mRNA expression



2

Original Paper	 Czech J. Anim. Sci., 63, 2018 (12)

https://doi.org/10.17221/99/2017-CJAS
Ta

bl
e 

S2
. P

ri
m

er
s f

or
 id

en
tif

yi
ng

 m
ut

at
io

ns
 b

y 
PC

R-
RF

LP
 a

nd
 A

C
RS

-P
C

R 
w

ith
in

 th
e 

PP
A

RA
 g

en
e

N
o.

Lo
cu

s*
rs

ID
 #

Pr
im

er
s (

5'
-3

')
Si

ze
 (b

p)
Tm

 (°
C

)
En

zy
m

e
C

le
av

ag
e 

si
te

s
G

en
ot

yp
e 

(b
p)

1
g.

11
71

48
55

8 
A

>T
rs

47
15

06
34

3
F:

 T
T

TC
A

G
T

TG
G

G
AT

G
TC

C
C

AT
A

C
R:

 T
TA

C
T

T
TC

T
TA

G
G

C
TC

TC
G

TG
T

TA
C

33
8

57
.5

H
ap

II
A

G
C

G
C

^T
T

T:
 3

38
 

TA
: 3

38
, 3

18
, 2

0 
A

A
: 3

18

2
g.

11
71

95
03

3 
A

>G
rs

13
45

80
63

3
F:

 C
A

A
G

C
G

G
A

A
G

G
A

G
A

AT
G

G
C

R:
 A

A
G

G
C

A
G

A
A

A
G

A
C

G
C

A
A

C
C

49
4

60
H

in
f I

G
^A

N
TC

A
A

: 4
94

 
AG

: 4
94

, 3
88

, 1
06

 
G

G
: 3

88
, 1

06

3
g.

11
71

95
34

8 
A

>G
rs

13
57

35
53

1
F:

 C
A

A
G

C
G

G
A

A
G

G
A

G
A

AT
G

G
C

R:
 A

A
G

G
C

A
G

A
A

A
G

A
C

G
C

A
A

C
C

33
0

60
H

in
dI

II
A

^A
G

C
T

T
A

A
: 3

30
, 1

64
 

G
A

: 3
30

, 1
64

, 8
9,

 7
5 

G
G

: 3
30

, 8
9,

 7
5

4
g.

11
72

04
21

0 
G

>A
rs

47
79

82
17

6
F:

 A
AT

C
C

A
C

A
G

G
G

T
T

TC
T

T
TC

G
R:

 A
AT

A
G

G
C

A
G

A
C

G
G

A
G

G
C

AT
20

1
55

A
su

II
T

T
^C

G
A

A
G

G
: 2

01
 

G
A

: 2
01

, 1
83

, 1
8 

A
A

: 1
83

, 1
8

5
g.

11
72

04
33

6 
T

>C
rs

13
76

68
76

5
F:

 G
TC

T
TC

C
C

T
T

T
T

TA
C

C
G

C
T

T
  

R:
 A

C
C

A
A

A
G

TC
T

TC
C

A
A

AT
A

A
AT

AT
TG

16
8

53
H

ha
I

C
^C

G
G

T
T:

 1
68

 
T

C
: 1

68
, 1

46
 

C
C

: 1
46

 

6
g.

11
72

28
03

1 
T

>C
rs

11
07

45
62

8
F:

 T
C

C
G

TG
G

A
G

A
C

C
G

G
C

A
C

R:
 T

A
G

G
C

TA
C

C
A

A
C

AT
C

C
C

AT
C

T
T

TA
T

16
4

57
.7

H
gi

C
 I

G
^G

YR
C

C
T

T:
 1

64
 

T
C

: 1
64

, 1
50

, 1
5 

C
C

: 1
50

, 1
5

7
g.

11
72

28
16

0 
T

>C
rs

44
63

77
43

5
F:

 T
G

C
TG

TC
T

TC
TG

TG
AT

G
A

AT
A

A
A

G
C

R:
 A

AT
G

AT
A

G
C

A
G

C
C

A
C

A
A

A
G

A
G

G
19

1
55

H
pa

 II
C

^C
G

G
T

T:
 1

91
 

T
C

: 1
91

, 1
66

, 2
5 

C
C

: 1
66

, 2
5

8
g.

 1
17

23
28

45
 T

>C
no

ve
l

F:
 C

A
C

TA
C

A
G

A
G

A
G

A
C

A
G

G
A

G
C

A
C

R:
 A

C
A

G
TC

A
A

A
A

A
G

C
G

G
TA

A
A

A
A

G
G

G
33

3
60

Ps
tI

C
TG

C
A

^G
T

T:
 3

09
 

T
C

: 3
33

, 3
09

 
C

C
: 3

33

9
g.

11
72

33
24

8 
A

>G
rs

43
21

47
08

5
F:

 C
T

TC
C

T
TC

G
C

C
C

T
TA

T
TC

A
A

  
R:

 T
TG

C
A

C
AT

G
C

TA
TA

TA
G

C
G

C
14

7
55

H
ae

II
G

C
G

^C
A

A
: 1

47
 

AG
: 1

47
, 1

22

PC
R-

RF
LP

 =
 P

C
R-

re
st

ri
ct

ed
 fr

ag
m

en
t l

en
gt

h 
po

ly
m

or
ph

is
m

s,
 A

C
RS

-P
C

R 
= 

ar
tifi

ci
al

ly
 c

re
at

ed
 re

st
ri

ct
io

n 
si

te
-P

C
R

, T
m

 =
 a

nn
ea

lin
g 

te
m

pe
ra

tu
re

# 
rs

ID
 in

 d
at

ab
as

e 
of

 d
bS

N
P 

in
 N

C
BI

; *
id

en
tifi

ca
tio

n 
of

 p
ol

ym
or

ph
is

m
s i

n 
PP

A
RA

 g
en

e 
am

on
g 

C
hi

ne
se

 c
at

tle
 a

cc
or

di
ng

 th
e 

re
fe

re
nc

e 
se

qu
en

ce
 (G

en
Ba

nk
 N

o.
 N

C
_0

07
30

3.
6)

Pr
im

er
s w

ith
 N

 fo
r i

de
nt

ify
in

g 
m

ut
at

io
ns

 b
yA

C
RS

-P
C

R
, N

 re
pr

es
en

ts
 m

is
m

at
ch

ed
 b

as
es

. P
ri

m
er

s w
ith

ou
t N

 fo
r i

de
nt

ify
in

g 
m

ut
at

io
ns

 b
y 

PC
R-

RF
L



3

Czech J. Anim. Sci., 63, 2018 (12)	 Original Paper

https://doi.org/10.17221/99/2017-CJAS

Table S3. Genotype and allelic frequencies, value of χ2 test, and diversity parameters of the PPARA gene analysed in 
the study

SNPs Breeds Sample Genotype frequencies Minor allele 
frequency

HWE 
P-value* PIC He Ne

g.117148558 A>T

AA TA TT
JX 141 0.000 0.496 0.504 0.248 13.970 0.304 0.373 1.596
LX 114 0.026 0.518 0.456 0.285 7.273 0.325 0.408 1.688
NY 139 0.129 0.403 0.468 0.331 1.132 0.345 0.443 1.795
QC 30 0.000 0.400 0.600 0.200 0.810 0.269 0.320 1.471

g.117195033 A>G

AA AG GG
JX 141 0.121 0.539 0.340 0.390 2.486 0.363 0.476 1.908
LX 114 0.105 0.763 0.132 0.487 31.706 0.375 0.500 1.999
NY 139 0.187 0.597 0.216 0.486 5.298 0.375 0.500 1.998
QC 30 0.033 0.900 0.067 0.483 16.970 0.375 0.499 1.998

g.117195348 A>G

AA GA GG
JX 141 0.326 0.489 0.184 0.429 0.0154 0.370 0.490 1.961
LX 114 0.044 0.763 0.193 0.425 35.882 0.369 0.489 1.957
NY 139 0.108 0.561 0.331 0.389 4.556 0.362 0.475 1.905
QC 30 0.033 0.933 0.033 0.500 20.017 0.375 0.500 2.000

g.117204210 G>A

GG GA AA
JX 141 0.639 0.308 0.053 0.207 0.483 0.274 0.328 1.488
LX 114 0.708 0.236 0.057 0.175 3.491 0.247 0.288 1.405
NY 139 0.682 0.296 0.023 0.171 0.067 0.243 0.283 1.394
QC 30 0.793 0.138 0.069 0.138 2.504 0.210 0.238 1.312

g.117204336 T>C

TT TC CC
JX 141 0.319 0.553 0.128 0.404 3.109 0.366 0.482 1.929
LX 114 0.491 0.430 0.079 0.294 0.145 0.329 0.415 1.709
NY 139 0.425 0.482 0.093 0.334 0.948 0.346 0.445 1.803
QC 30 0.300 0.500 0.200 0.450 0.003 0.373 0.495 1.980

g.117228031 T>C

TT TC CC
JX 141 – 0.066 0.934 0.033 0.845 0.062 0.064 1.068
LX 114 – 0.055 0.946 0.027 2.158 0.052 0.053 1.056
NY 139 – 0.061 0.939 0.030 1.193 0.057 0.059 1.062
QC 30 – 0.069 0.931 0.035 6.389 0.064 0.067 1.071

g.117228160 T>C

TT TC CC
JX 141 0.698 0.198 0.103 0.202 18.718 0.271 0.323 1.477
LX 114 0.709 0.209 0.081 0.186 11.616 0.257 0.302 1.433
NY 139 0.640 0.270 0.090 0.225 5.099 0.288 0.349 1.536
QC 30 0.778 0.185 0.037 0.129 0.063 0.200 0.228 1.291

g. 117232845 T>C

TT TC CC
JX 141 0.858 0.121 0.021 0.082 3.244 0.139 0.150 1.176
LX 114 0.684 0.281 0.035 0.175 0.007 0.248 0.289 1.407
NY 139 0.734 0.216 0.050 0.158 5.017 0.231 0.266 1.363
QC 30 0.833 0.167 0.000 0.083 0.413 0.141 0.153 1.180

g.117233248 A>G

AA AG GG
JX 141 0.078 0.922 – 0.461 100.569 0.374 0.497 1.988
LX 114 0.167 0.833 – 0.417 55.962 0.368 0.486 1.946
NY 139 0.252 0.748 – 0.374 47.724 0.359 0.468 1.881
QC 30 0.433 0.567 – 0.283 3.278 0.324 0.406 1.684

SNP =single nucleotide polymorphism, HWE = Hardy–Weinberg equilibrium, PIC = polymorphism information content, 
He = heterozygosity, Ne = effective allele numbers, JX = Jiaxian, LX = Luxi, NY = Nanyang, QC = Qinchuan
*values in bold indicate that the genotype distribution was not in agreement with the HWE (P < 0.05)


