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Table 1. Descriptive statistics of studied cows 

Traits Means ± SE*  

305-day milk yield (kg)  9727.34 ± 334.3 
Daily milk yield (kg)  26.96 ± 0.96 
Milk protein (%)  3.44 ± 0.15 
Milk fat (%)  3.47 ± 0.17 
Somatic cell count  208.51 ± 40.13 
Pregnancy length (day)  266.47 ± 4.1 

  *Standard error 
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Table 2. Primers used in the present study 

Annealing 
temperature (0C) 

Region  Product size 
(bp) 

Primer sequence Gene  

60 5'UTR 252 F-5/ACGCCCTGATGTTTGTAATTTGCT-3/ Leptin  
60 5'UTR R-5/TGCATCAGAGACTTCCTAACGGGA-3/ 

57.8 5'UTR 406 F-5/-CAAAGAAGCTGCCATATCTC-3/ SIGLEC5 
57.8 5'UTR R-5/-AAAAGTATGGGGAACAGGTG-3/ 

  

  

 
Fig. 1. Bands related to the PCR products of SIGLEC5 (left) and leptin (right) genes upstream in the present study. 

M: 100 bp molecular weight marker (Fermentas) 
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Fig. 2. Observed banding pattern in upstream region of SIGLEC5 gene in Holstein cattle 
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Fig. 3. Observed banding pattern in upstream region of leptin gene in Holstein cattle 
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Fig. 4. Alignment of sequence of amplified fragment from upstream region of SIGLEC5 gene with reference 
sequence. Ref: sequence of interested fragment from gene bank (NC_032667.1) 
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Fig. 5. Alignment of sequence of amplified fragment from upstream region of leptin gene with reference sequence. 
Ref: sequence of interested fragment from gene bank (AC_000161.1). R: nucleotides A and G, S: nucleotide C and  

G, Y: C and T 
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Table 3. motifs identified in upstream sequence of SIGLEC5 gene in Holstein cattle 

Motif name Motif sequence Start site Stop site 
alpha_INF.2 AARKGA 87 92 
bHLH_CS CANNTG 70 75 
c_Myb_CS CMGTTR 147 152 
CK_8_mer AANCCAAA 131 138 
gamma_IRE_CS CWKKANNY 7 14 
gamma_IRE_CS CWKKANNY 191 198 
GATA_1_CS WGATAR 139 144 
GMCSF_CS CATTW 290 294 
LBP_1_RS WCTRG 238 242 
LBP_1_RS WCTRG 275 279 
malT_CS GGAKGA 17 22 
NF_E1_CS2 GATAAG 140 145 
NF_IL6_CS TKNNGNAAK 82 90 
TATA_box_CS TATAWAW 31 37 
TCF_1_CS MAMAG 43 47 
TCF_1_CS MAMAG 57 61 
TCF_1_CS MAMAG 136 140 
W_element_CS WGNAMCYK 8 15 
W_element_CS WGNAMCYK 92 99 
ZESTE_CS YGAGYC 2 7 
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Table 4. motifs identified in upstream sequence of leptin gene in Holstein cattle  

Motif name Motif sequence Start site Stop site 

alpha_INF.2 
bHLH_CS 
c_Myb_CS 
E2A_CS 
GMCSF_CS 
HNF_5_CS 
Oct_R_CS 
PEA3_CS 
TCF_1_CS 
TCF_1_CS 
TCF_1_CS 

AARKGA 
CANNTG 
CMGTTR 
RCAGNTG 
CATTW 
TRTTTGY 
ATGCAAAY 
AGGAAR 
MAMAG 
MAMAG 
MAMAG 

119 
164 
230 
163 
99 
9 
53 
235 
40 
66 
206 

124 
169 
235 
169 
103 
15 
60 
240 
44 
70 
210 
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Table 5. Means comparison of banding patterns of upstream regions of milk fat percentage in Holstein cattle 
Banding pattern Milk lipid (%)  
A 4.31a*  

C 3.51ab  

B 3.05b  

D 2.81b  

P-value 0.016 
SEM 0.17 
*Means with same letter don’t have significant difference. 
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Table 6. Means comparison of daily milk yield of Holstein cows in different months 

Milk (kg)  Month  Milk (kg)  Month   
13.6d  July    26.75abcd*  January   

28.72abc  August    27.66abc  February   
28.9abc  September    23.66bcd  March  
31.6ab  October  38.9a  April   
16.8cd  November   21.18bcd  May   

28.48abc  December  32ab  June   
0.96  SEM  
0.001  P-value 

*Means with the same letters in each column don’t have significant differences. 
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Abstract 

The aim of this study was the molecular and bioinformatics analysis of regulatory upstream region of leptin and 
SIGLEC5 genes in association with production and reproduction traits in Holstein cattle. For this purpose, 300 blood 
samples were collected randomly and DNA was extracted. Two fragments of 251 and 406 bp from regulatory 
upstream regions of leptin and SIGLEC5 genes were amplified by PCR and genotyping was done by SSCP method. 
One sample from each banding pattern was sequenced and bioinformatics analysis were done by BioEdit and 
DNASIS MAX softwares. The SIGLEC5 locus was monomorphic, whereas, four banding patterns of A, B, C and D 
with frequencies of 0.25, 0.36, 0.22 and 0.17 were observed in leptin locus, respectively. Statistical analysis showed 
that leptin gene polymorphism was significantly (P<0.05) associated with milk lipid and status of parturition, so that 
cows with banding pattern A had the highest milk fat and cows with banding pattern D showed lowest milk fat. 
Also, cows with banding pattern D had the best status of parturition (easy birth) (P<0.05). The bioinformatics 
analysis showed 14 and nine motifs in SIGLEC5 and leptin genes, respectively. Therefore, according to the results 
of this study, leptin gene can be suggested to improve production and reproduction traits. In addition, 
complementary studies on other regions of SIGLEC5 gene to find relations between production and reproduction 
traits in Holstein cattle are highly recommended.  
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