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Study %

D SMD (95% Cl) Weight
1

1 :
1

AmonratMolee (2012) ¢ : 0.08 (-0.20, 0.36) 14.47
1

AmonratMolee (2012) * : 0.24 (-0.20, 0.68) 14.33
1

Subtotal (l-squared = 0.0%, p = 0 547) ! 013 (0.11, 0.36) 2880
1
1
1
1

305 :
1

Dsun (2009) ¢ : 0.07 (-0.07, 0.20) 14.55
1

Dsun (2009) * : 0.41 (0.22, 0.60) 14.53
1

yiMao (2011) ¢ : 0.19 (0.05, 0.33) 14.55
1

yiMao (2011) : —+— 20.65 (19.56, 21.75) 13.15
1

Dsun (2014) . : 0.03 (-0.31, 0.37) 14.42
1

Subtotal (l-squared = 99 7%, p = 0.000) <> 4.01 (234, 568) 7120
1
i

Overall (l-squared = 99.6%. p = 0.000) ® 2.86 (1.59, 4.14) 100.00
1
1

NOTE: Weights are from random effects analysis :

T * T
2.7 0 217
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Figure 2- Forest plot of the effect of K232A polymorphism on milk fat content in studied cows: A summary of
effect estimates for K232A polymorphism has been shown under the stochastic model. The X-axis represents the
standardized mean difference (SMD). The size of the squares is showing the weight of each study, where its
numerical value is expressed in the same line. The horizontal line length (placed on squared) represents the 95%
confidence interval of the standardized mean difference of K232A polymorphism on milk fat content for each study.
The diamond at the bottom of the vertical straight line indicates the overall estimate for the effect of K232A
polymorphism on milk fat content, which is showing a significant relationship between the DGAT1 gene and the
mentioned trait. The codes of 1, 305, and Overall in the figure, are showing daily, 305 days and, overall milk
production groups, respectively.
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Study %

D SMD (95% Cl) Weight

;I;/anManga (2011) o: 1.20 (0.95, 1.45) 5.40

IvanManga (2011) —‘0— 1.60 (0.60, 2.60) 5.07

AmonratMolee (2012) -, 0.66 (0.38, 0.95) 5.40

AmonratMolee (2012) - 1.83 (1.34, 2.33) 5.34

AMolee (2015) - 0.50 (0.22,0.78)  5.40
AMolee (2015) - 1.26 (0.80, 1.73)  5.35
Subtotal (I-squared = 84.9%, p = 0.000) o 1.11 (0.71, 1.50) 31.95

305

Dsun (2009) ' - 5.20 (4.94, 5.46) 5.40
Dsun (2009) i —+- 11.00 (10.28, 11.72) 5.23
yiMao (2011) . 0.33 (0.18, 0.47) 5.42
yiMao (2011) - 0.76 (0.33, 1.19) 5.36
Kadlecov? (2014) s 0.05 (-0.19, 0.30)  5.41
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JRycht??ov? (2014) . 0.12 (-0.22,0.46)  5.39
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Admirdekso (2015) — -0.03 (-0.84, 0.78)  5.19
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Figure 3- Forest plot of the effect of K232A polymorphism on milk fat percentage in studied cows: A summary
of effect estimates for K232A polymorphism has been shown under the stochastic model. The X-axis represents the
standardized mean difference. The size of the squares is showing the weight of each study, where its numerical value
is expressed in the same line. The horizontal line length (placed on squared) represents the 95% confidence interval
of the standardized mean of K232A polymorphism on milk fat percentage for each study. The diamond at the bottom
of the vertical straight line indicates the overall estimate, which is showing a significant relationship between the
DGAT1 gene and the percentage of milk fat. The codes of 1, 305, and Overall in the figure, are showing daily, 305
days, and overall milk production groups, respectively.
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Figure 4- Forest plot of the effect of K232A polymorphism on milk protein percentage in studied cows: The X-
axis represents the standardized mean difference (SMD, standardized using z-statistic). The size of the squares is
showing the weight of each study, where its numerical value is expressed in the same line. The horizontal line length
(placed on squared) represents the 95% confidence interval of the standardized mean of K232A polymorphism on
milk protein percentage for each study. The three diamonds on the vertical straight line (dotted line) indicate the pool
estimates for daily, 305 days, and overall effects, which is showing no significant relationship between the DGAT1
gene and the percentage of milk protein for an overall estimate, where its diamond interrupted the continuous line.
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Figure 5- Forest plot of the effect of K232A polymorphism on milk yield in the studied cows: The X-axis
represents the standardized mean difference. The size of the squares is showing the weight of each study, where its
numerical value is expressed in the same line. The horizontal line length (placed on squared) represents the 95%
confidence interval of the standardized mean of K232A polymorphism on milk yield for each study. The diamond at
the bottom of the vertical straight line (dotted line) indicates the overall estimate for the effect of K232A

polymorphism on milk yield, which is showing no significant relationship between the DGAT1 gene and the milk
yield, where its diamond interrupted the continuous line.
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Figure 6- Forest plot of the effect of Sau3Al polymorphism on milk yield in studied cows: The X-axis represents
the standardized mean difference. The size of the squares is showing the weight of each study, where its numerical
value is expressed in the same line. The horizontal line length (placed on squared) represents the 95% confidence
interval of the standardized mean of Sau3Al polymorphism on milk yield for each study. The diamond at the bottom
of the vertical straight line (dotted line) indicates the overall effect of Sau3Al polymorphism on the amount of milk
for the whole study, which is showing there is no significant relationship between this gene and the milk yield.
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Abstract

Background and objectives: The polymorphisms in the major genes of Diacylglycerol O-
Acyltransferase 1 (DGATL1) and Leptin have drawn much attention from animal scientists during
recent years, for their possible roles in the economically important traits. However, the
association between these genes and milk production traits has been reported incompatible
(sometimes significant and some other times without significant association) in dairy cattle. The
purpose of the present study was to investigate the association between DGAT1 and Leptin
genes and some economically important traits including milk yield, milk fat and protein content
and percentages in dairy cows by using meta-analysis.

Materials and methods: All researches published in the theses and peer-reviewed journals up
to 2018 were used. Following quality control, 9 and 4 studies reported for the polymorphisms of
K232A in DGAT1 and Sau3Al of Leptin gene were used, respectively. The analysis of the
current study was carried out using the Stata v.15. The Non-conformance index (I?) was
significant for all parameters so that a random risk model was used. The effect size, 95%
confidence interval, and statistical significance level of the measurements were calculated for
each variable using this model. All variables were continuously in the current study. The
measurement of the effect size for continuous data was carried out using the standardized mean
difference (SMD) that was calculated for the polymorphisms of K232A and Sau3Al loci in
DGAT1 and Leptin genes on the milk yield, milk fat and protein content and percentage.

Results: The results of the present research showed that the polymorphism in the K223A locus
of DGAT1 gene, has a significant effect on milk fat content and percentage, and can play an
important role in their amounts, but its relationship with milk yield and protein content and
percentage is not significant. Also, the results for Sau3Al polymorphism in the Leptin revealed
that this locus had no significant effect on the traits investigated in this study.

Conclusion: The results of the present study with identifying the overall effects of the studied
genotypes of DGAT1 and Leptin genes on milk production traits in dairy cows can play an
important role in planning the use of the polymorphisms of these genes in future researches.
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