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Effects of concentrate to forage ratio on gene expression of GLUTL,
FATP4 and PepT1 mRNA in different tissues of calf

Zhan Jinshun, Yang Hongbo, Zhan Kang, Liu Hong, Liu Mingmei, Zhao Guogi’

(College of Animal Science and Technology, Yangzhou University, Yangzhou, Jiangsu 225009, China)

Abstract: To know the relation on concentrate to forage ratio of pellet feed and gene expression of GLUTI,
FATP4,PepT1l mRNA in different tissues. 12 Holstein bull calves with the similar age and weight were chosed and
divided into 4 groups with 3 calves. According to NRC(2001), calves in each group were fed the pellet feed with the
concentrate to forage with ratio of 75 25(I), 70  30(1I), 65 35(II) and 60 40(IV) which were made from the quality
ratio of alfalfa to triticale for 3 1 1 by 20 type granulated feed unit. The experimental time included 14 days of
preliminary trial period and 56 days of the experimental period. The results showed that 1) The expression of GLUT1
mRNA in liver, rumen, duodenum and cecum in group [II were significantly higher than that of group IV (P<0.05).The
expression of GLUT1 mRNA in abomasum of group I were significantly higher than that of other groups (P<0.05). 2)
The expression of FATP4 mRNA in liver, cecum of group III and rumen, duodenum, abomasum of group I were higher
than that of other groups. 3) The expression of PepT1 mRNA in rumen, duodenum, abomasum of group I, liver of group
IV and cecum of group Il were higher than that of other groups. In conclusion, the different concentrate to forage ratio
in pellet feed could influence the expression of GLUT1, FATP4 and PepT1 in different tissues. The concentrate to forage

ratio with 65 : 35 was beneficial for calves to absorb the glucose, fat acid and protein.
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1 #R57E%
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(GLUTs) NRC(2001) KA 20 BRSOk ]
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GLUTI (104.00+1.50) d (121.25+ 4.12)
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Table 1 Composition and nutrient levels of basal diets (DM basis)
1% 1%
I I i v I I 111 v
3542 34.50 32.39 30.95 84.50 84.89 85.05 85.20
12.00 11.50 11.28 11.00 4.22 422 431 4.35
3.40 5.02 4.80 5.00 17.61 17.54 17.36 17.42
21.00 16.00 13.50 9.96 1.55 1.52 1.52 1.51
18.75 22.50 26.25 30.00 3.67 3.71 3.58 3.50
6.25 7.50 8.75 10.00 28.94 31.54 34.72 37.68
- 0.07 0.09 0.24 13.38 14.31 15.41 16.62
- 0.17 0.17 0.28 0.58 0.58 0.58 0.58
0.40 0.025 0.025 - 0.40 0.40 0.40 0.40
0.25 0.19 0.22 0.05 0.73 0.73 0.73 0.73
0.03 0.02 0.02 0.02 0.26 0.26 0.26 0.26
2.50 2.50 2.50 2.50
100 100 100 100
1) 1kg V-A751U/g V-D201U/g V-E251U/kg Fe 15 mg/kg Cu 15 mg/kg Mn 70 mg/kg Zn 70 mg/kg 11 mg/kg

Se 0.22 mg/kg Co 1 mgkg 2)
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1.2 K& RNA One Drop
0
2014 3 2014 5 RNA 1%
RNA Takara
cDNA
Lo oo g
L2.1 #eRR 10 uL 37°C 15min 85
70 12h C 5s 4C cDNA
20 C
s
1.5 mL 1.2.3 3|4kt
-80 °C Genbank GAPDH GLUT1 FATP4
1.2.2 4045 RNA 894250 cDNA 894-%, PepTL Primer 5.0
(  2) Invitrogen
RNA (
* 2 ®itsl¥
Table 2 Primer design
(5'-3" /bp
F GGGTCATCATCTCTGCACCT
GAPDH XM 001252479 177
- R  GGTCATAAGTCCCTCCACGA
F CCTGGATGTCCTACCTGAGC
GLUTL(SLC2A1) NM_174602.2 204
R CGCACAGTTGCTCCACATAC
F GCGCTTCATCCGAATCTTTA
FATP4(SLC27A4) NM _001075667.1 229
R GGCCACGCTGTTTGAGTAGT
F TGTTCTGGGCCTTGTTTGAT
PepT1 (SLC15A1) NM_001099378.1 163
R  GGATATACCACGGCATCCAC
. N ~/ACt
1.2.4 Real Time—PCR BN &AF
TaKaRa (3 ACt Ct Ct SPSS 17.0
Light Cycler® 96 PCR LSD
95 C 30s 95 C 5s 60 C 20's 0 BN
40 65 C 15 s RT-PCR
LA ra=E 5 =] £ 40 k
20 uL SYBR ExTagli@to 21 SRBAREREMEAR GLUTL mRNA &
uL( 1x) 10 umol/L PCR 0.8 wl( RN
0.4 pumol/L) 10 pmol/L PCR 0.8 3 il
pul( 0.4 yumol/L) cDNA 2 uL GLUT1 mRNA
6.4 uL v I GLUT1 mRNA
" ar I
1.3 ¥FES
Excle 2007
#£3 FRIELD GLUTLI mRNA BIfExtRIZE
Table 3 Relative expression levels of GLUT1 mRNA in different tissues
X ik
o415 , AR
FFAE k] 4 (-7 17
I (0.021 0+0.002 2)ab ~ (0.019 1+0.001 5)b  (0.060 3+0.008 0)aA  (0.009 9+0.000 6)b  (0.021 9+0.005 6)ab
I (0.027 8+0.004 6)a  (0.019 8+0.000 9)b  (0.040 6+0.009 6)bAB (0.028 5£0.007 9)a  (0.022 9+0.002 8)ab
111 (0.027 240.004 5)a (0.030 9+0.004 2)a (0.022 1+0.009 7)bB  (0.028 4+0.005 1)a (0.025 2+0.008 2)a
vV (0.017 4+0.001 3)b (0.014 1+0.002 3)b (0.008 3+0.000 8)bB  (0.010 1+0.003 6)b (0.012 8+0.003 9)b

(P <0.05)

(P <0.01)



516 ( ) http://xb.ijournal.cn 2015 10
2.2 HRBEEFTREHLF FATPA MRNA f94  MRNA I I
WEES FATP4 mRNA
4 1 FATP4 1Y I FATP4 mRNA
mRNA IV
I 1 I FATP4
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Table 4 Relative expression levels of FATP4 mRNA in different tissues
AN IA =
e ] TR
JH JE s TR i
I (0.034 7+0.000 8)bAB (0.005 9+0.001 6)a (0.011 6+0.002 7)aA  (0.082 1+0.018 8)a (0.002 9+0.000 6)b
I (0.025 8+0.001 8)cAB (0.004 1£0.000 2)ab  (0.007 3+0.001 9)bAB (0.018 8+0.000 2)c (0.005 2+0.000 9)b
il (0.042 3+0.003 1)aA  (0.003 5+0.000 3)b (0.005 4+0.001 6)bAB  (0.041 3+0.011 2)bc  (0.008 8+0.002 9)a
\Y (0.017 60.001 6)cB  (0.001 8+0.000 4)b (0.000 6+0.000 1)aB  (0.062 6+0.004 3)ab  (0.004 6:0.000 8)b
23 SRWAEFTRFEELH PepTl mRNA K18 I I
MRIEE PepT1 mRNA I\
5 T III PepT1 mRNA
PepT1 mRNA 11 L
I v PepT1 mRNA
£5 TRE4ELALRD PepTl mRNA R RiLE
Table5 Relative expression levels of PepT1 mRNA in different tissues
X‘ a = =N
W15 \ &z
JFIIE JRE 4 Q=17 15171
I (0.003 440.000 4)b (0.020 1+0.002 7)a (0.011 5+0.002 8)a (0.106 0+0.019 6)a (0.003 8+0.002 0)b
I (0.007 740.000 9)a (0.004 9+0.001 4)c (0.003 44+0.000 6)bc  (0.074 0+0.006 9)ab  (0.006 4+0.002 2)ab
I (0.004 540.000 8)b (0.009 7+0.000 3)b (0.005 9+0.001 0)b (0.081 5+0.008 4)a (0.009 7+0.002 1)a
\Y (0.009 340.000 1)a (0.016 4+0.001 0)a (0.001 1+0.000 4)c (0.044 2+0.008 8)b (0.004 0+0.002 0)b
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