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Abstract. Short/branched chain acyl-CoA dehydrogenase (ACADSB) is a member of the acyl-CoA dehydro-
genase family of enzymes that catalyze the dehydrogenation of acyl-CoA derivatives in the metabolism of fatty
acids. Our previous transcriptome analysis in dairy cattle showed that ACADSB was differentially expressed
and was associated with milk fat metabolism. The aim of this study was to elucidate the background of this dif-
ferential expression and to evaluate the role of ACADSB as a candidate for fat metabolism in dairy cattle. After
analysis of ACADSB mRNA abundance by qRT-PCR and Western blot, overexpression and RNA interference
(RNAi) vectors of ACADSB gene were constructed and then transfected into bovine mammary epithelial cells
(bMECs) to examine the effects of ACADSB on milk fat synthesis. The results showed that the ACADSB was
differentially expressed in mammary tissue of low and high milk fat dairy cattle. Overexpression of ACADSB
gene could significantly increase the level of intracellular triglyceride (TG), while ACADSB gene knockdown
could significantly reduce the TG synthesis in bMECs. This study suggested that the ACADSB was important in
TG synthesis in bMECs, and it could be a candidate gene to regulate the metabolism of milk fat in dairy cattle.

1 Introduction

ACADSB gene is a short/branched chain acyl-coenzyme
a dehydrogenase, which is a member of the ACADS family
that is indispensable in fatty acid and amino acid metabolism
in mitochondria (Ikeda et al., 1985; Alfardan et al., 2010).
ACADS also catalyzes α, β-dehydrogenation of acyl-CoA
esters, resulting in transferring the electron to flavoprotein
(Rozen et al., 1994). ACADSB is expressed in adipose tis-
sue, lymphatic reticulum, breast tissue, muscle tissue and ru-
men. Acyl-CoA dehydrogenases with specificity for differ-
ent chain lengths of fatty acids in the mitochondria carry
out the first committed step of β-oxidation reaction (En-
senauer et al., 2005). Studies revealed that ACADSB gene
single-nucleotide polymorphisms are associated with hyper-
lipidemia in humans (Kamide et al., 2007). ACADSB exhib-
ited key differences in substrate specificity between rats and

humans. Despite the overall amino acid identity of 85 %, rat
ACADSB is more active than human ACADSB with sub-
strates with longer carbon side chains, but the human en-
zyme can utilize substrates with the longer primary carbon
chains. These residues are in the same position in rat and
human ACADSB, indicating the other amino acid residues
contribute to the substrate specificity of ACADSB (Ca et al.,
2007; Luis et al., 2011; Van Calcar et al., 2013). In hu-
mans, ACADSB deficiency from autosomal recessive dis-
order affects isoleucine catabolism (Nguyen et al., 2002)
but not valine catabolism, which has no detectable activ-
ity with isobutyryl-CoA (van Calcar et al., 2009; Liu et al.,
2013). So far, the role of ACADSB in fat metabolism of cat-
tle has not been extensively studied. However, the effects
of ACADSB gene on bovine mammary epithelial cells are
rarely reported, especially the function of ACADSB gene on
milk fat metabolism. Triglyceride (TG), as important con-
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tent of very-low-density lipoprotein (VLDL) and chylomi-
crons, plays a very important role in metabolism as the trans-
porters of fat, and TG is a main constituent of body fat in
animals. Fatty acids are essential energy substrates and are
also precursors for membrane lipids. In cells, fatty acids are
stored in TG within cytoplasmic liquid droplets (Das et al.,
2015). Therefore, the content of TG in bovine mammary ep-
ithelial cells (bMECs) might show a relationship to milk fat
synthesis in dairy cattle. Our previous transcriptome analysis
in dairy cattle showed that ACADSB was differentially ex-
pressed (Table 1), and we aimed to further explore the func-
tions of ACADSB expression in bMECs of Chinese Holstein
cows. We designed overexpression vector and RNA interfer-
ence (RNAi) vector of ACADSB gene to validate its function
on synthesis of TG in fatty-acid metabolism pathway.

2 Material and methods

Animal experiments were performed in strict accordance
with the guide for the care and use of laboratory animals by
the Jilin University animal care and use committee (permit
number: SYXK (Ji) 2012-0010/0011).

2.1 Expression of ACADSB gene in various bovine
mammary tissues

In this study, 3 high milk fat cattle and 3 low milk fat cat-
tle were chosen by a milk ingredient analyzer (Lactoscan SP,
Milkatronic Ltd., Nova Zagora, Bulgaria) from 15 healthy
dairy cattle, which were in the same environment and the
same lactation period. Dairy cattle of different experimen-
tal groups were slaughtered at Haoyue slaughterhouse in
Changchun, and then the fresh breast tissues were collected
from the carcass of dairy cattle with different milk fat per-
centage and frozen in liquid nitrogen for subsequent exper-
iments. The total RNA was extracted from mammary tissue
using TRIzol Reagent (Tiangen, Beijing, China) and reverse
transcribed into cDNA using a RT cDNA synthesis kit (TOY-
OBO, Japan) and following the manufacturer’s protocols.
ACADSB gene expression in mammary tissues from cattle
with different milk fat percentages was analyzed by quanti-
tative real-time fluorescent PCR (qRT-PCR). The qRT-PCR
was carried out using SYBRr Premix Ex taqTM (TAKARA).
PCR amplification cycles for standard curve were performed
as follows: 95 ◦C for 5 min; 40 cycles of 95 ◦C for 30 s and
60 ◦C for 30 s.

2.2 Construction of interference vector
pGPU6/GFP/Neo-ACADSB

A 21-mer siRNA oligonucleotide targeting the cod-
ing sequence of ACADSB and the complementary
oligonucleotide were designed according to the de-
sign principles of shRNA. The target sequence on
ACADSB gene is GCTGGGTATAAAGGAA TTACC

and the sequences of the primer pair were as follows:
(5′-CACCGCTGGGTATAAA GGAATTACCTTCAA-
GAGAGGTAATTCCTTTATACCC AGCTTTTTTG-3′)
and (5′-GATCCAAAAAAGCTGGGTATAAAGGAATTA
CCTCTCTTGAAGGTAATTC CTTTATACCCAGC-3′).
Annealed siRNA oligonucleotides were cloned into
pGPU6/GFP/Neo vector (GenePharma Corporation, Shang-
hai). The 10 µL annealing mixture was as follows: 1 µL
annealing buffer, 1 µL sense siRNA template oligonu-
cleotide (100 µM), and 1 µL antisense siRNA template
oligonucleotide (100 µM), 7 µL ddH2O.

Negative control plasmid was constructed by insert-
ing annealed scrambled siRNA oligonucleotides into
pGPU6/GFP/Neo.

2.3 Construction of overexpression vector
pBI-CMV3-ACADSB

The cDNA for the predicted mature coding region of
ACADSB in cow was amplified by PCR with sense
primer 5′-GGATCCATGGAGCGAGCTACTGTT CGG-
3′ containing a BamHI site and antisense primer 5′-
ATCGATTCAGTATTCCGC ACTGATGCAC-3′ containing
a ClaI site. The 1299 bp PCR products were purified and
ligated into pMD18-T simple vector (TAKARA, Beijing,
China). The ACADSB sequence that includes cleavage sites
of BamHI and ClaI restriction enzyme was ligated into the
expression vector of pBI-CMV3. The resultant plasmid,
pBI-CMV3-ACADSB, was confirmed by double restriction
enzyme digestion with BamHI (NEB, UK) and ClaI (NEB,
UK), and further validated with sequencing by Shanghai
Sangon Biotech.

2.4 Transfection of plasmids into bovine mammary
epithelial cells

The bovine mammary epithelial cells in this study were es-
tablished by our laboratory (Lu et al., 2012). Cells were cul-
tured in 10 cm culture plates (Falcon, Franklin, Lake, NJ,
USA) in DMEM/F12 (HyClone, USA) with 10 % FBS (fe-
tal bovine serum, Invitrogen, USA), 50 µL hydrocortisone
(50 µgmL−1, Abcam, UK) and 50 µL insulin (0.5 EUmg−1,
Abcam, UK) with 1 % antibiotics (HyClone). Then, bMECs
were seeded into six well-culture plates (Falcon, Franklin,
Lake, NJ, USA) at a concentration of 0.6× 106 cells/well and
cultured at 37 ◦C in CO2 incubator (Thermo, Marietta, OH,
USA). When cells reached at 70 % confluency, cells changed
the medium without antibiotics for transfection. Plasmid
DNA was transfected into bMECs using FuGENEr HD
Transfection Reagent (Promega, USA) according to the man-
ufacturer’s instructions. The expression of GFP in trans-
fected cells was observed under a fluorescence microscope
(NikonTE2000, Japan) after transfection for 24 h. The trans-
fected cells groups included overexpression group (pBI-
CMV3-ACADSB plasmid and pBI-CMV3 control plasmid)
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Table 1. Partial data about the differentially expressed genes of transcriptome analysis.

Acc ID HH_Normalized LL_Normalized Log2FC FDR Style HH LL Kegg ID

ABCA1 283.7175 1008.549 −1.82975 0 down 299 957 bta:535 379
ACSM1 277.0752 63.23192 2.131553 2.29E-14 up 292 60 bta:282 576
ADAMTS1 1238.299 501.6399 1.303635 2.23E-09 up 1305 476 bta:512 171
C1QTNF5 910.9323 429.9771 1.083084 6.84E-06 up 960 408 bta:614 671
ACADSB 222.9886 476.3471 −1.09504 3.30E-05 down 235 452 bta:504 301
ADAM8 48.39328 108.5481 −1.16546 0.021146 down 51 103 bta:519 652

Note: description of genes, ABCA1, uncharacterized protein; ACSM1, Acyl-coenzyme A synthetase ACSM1 mitochondrial; ADAMTS1, ADAMTS1
protein; C1QTNF5, C1QTNF5 protein; ACADSB, short/branched chain-specific acyl-CoA dehydrogenase, mitochondrial; ADAM8, uncharacterized
protein.

and RNAi group (pGPU6/GFP/Neo-ACADSB plasmid and
pGPU6/GFP/Neo-shNC control plasmid).

2.5 Analysis of ACADSB expression by quantitative
RT-PCR

BMECs transfected with ACADSB RNAi vector and over-
expression vector were harvested after transfection for 24 h,
and total RNA was extracted using the PREP RNA mini
kit (Analytik Jena, Germany). Total RNA was checked
with agarose gel electrophoresis, and the concentration
was measured using a spectrophotometer. The cDNA was
synthesized using a RT cDNA synthesis kit (ToYoBo,
Japan) following the manufacturer’s protocols. The qRT-
PCR was carried out using SYBRr Premix Ex taqTM

(TAKARA) and a pair of specific primers ACADSB-
F: 5′AGCTACTGTTCGGCTGCTGC 3′, and ACADSB-R:
5′TCCATTGCTTGTCG CTTTGAG 3′. The mRNA expres-
sion level was determined by qPCR, and β-actin was served
as the reference gene. The relative expression levels of
ACADSB mRNA were calculated by 2−11ct method, and
the experiment was repeated three times.

2.6 Analysis of ACADSB protein expression by Western
blot

The cells were collected after transfection for 48 h and
washed two times with PBS (phosphate buffered saline).
Cells were then resuspended in RIPA buffer (RIPA splitting
buffer, BOSTER, China) with protease inhibitor. Cell lysates
were cleared by centrifugation at 12 000 g for 5 min at 4 ◦C,
and then the supernatants were collected. The total protein
concentration in the samples was determined with the en-
hanced BCA protein quantitation assay (KeyGEN BioTECH,
China) by a spectrophotometer (UNIC2802H, Shanghai,
China). For Western blot, equal amounts of various pro-
teins were resolved by SDS-PAGE and then transferred
onto PVDF membranes (Bio-Red laboratories Inc, USA)
by a trans-blot (SEMI-DRY TRANSFER CELL, BIO-RAD,
USA) for 8 min. After blocked with 1×TBS buffer con-
taining 5 % BSA (bovine serum albumin) for 3 h, the PVDF
membrane was washed with TBST solution. Membrane was

then incubated with rabbit polyclonal anti-ACADSB anti-
body (dilution in 1×TBS, 1 : 750 Abcam, USA) and β-actin
(dilution in 1×TBS, 1 : 10000 Abcam, USA) for 12 h at 4◦.
After washing with TBST, membrane was incubated with
anti-rabbit secondary antibody (dilution in 1× TBS, 1 : 2000,
BioWorld, USA) for 2 h. The protein bands were visualized
with an enhanced chemiluminescent HRP substrate (Thermo,
USA). The relative expressions of target protein in different
samples were calculated with the gray value analyzer.

2.7 Determination of the triglyceride content in
transfected cells

The TG contents were determined using TG kit (Apply-
gen Technologies, Beijing, China) according to the manufac-
turer’s protocols. BME cells were plated at a concentration
of 0.6× 106 cells/well on six-well plates (Falcon, Franklin
Lakes, NJ, USA), and the cells were collected after transfec-
tion for 48 h with CMV3-ACADSB and pGPU6/GFP/Neo-
ACADSB plasmid. Different samples were adjusted to the
same concentration, and each sample was repeated three
times. Cellular content of TG was adjusted based on the
quantity of protein. Total protein concentration was esti-
mated by the BCA protein content detection kit (KeyGen,
Biotech, China), and the cellular content of TG was corrected
for protein concentration of each microgram. The concen-
tration of TG was determined by a microplate reader (Yong
Chuang SM600, Shanghai, China).

2.8 Statistical analysis

Experimental data are shown as mean±SE. Statistically sig-
nificant differences are defined as p < 0.05. Data from fluo-
rescence quantitative PCR on relative gene expression were
analyzed using the comparative Ct method (2−11Ct). Data
analysis was performed with SPSS 13.0 software and Graph-
Pad Prism 5 software (GraphPad Software, San Diego, CA,
USA) using a two-tailed t test (unpaired t test).
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Figure 1. The ACADSB gene expression levels in mammary tissue
of high milk fat and low milk fat cattle.

3 Results

3.1 ACADSB expression in various bovine mammary
tissues

Cattle short/branched chain acyl-CoA dehydrogenase gene is
located on bovine (BTA) chromosome 26 (26 : 43134 415–
43 184 345). The ACADSB DNA sequence contains 49 930
base pairs, 11 exons and 10 introns (Fig. 2a). ACADSB
mRNA sequence contains a 1299 bp coding region (CDS)
and a 559 bp 5′, 3′ UTR. The ORF is encoded for a 432-
amino-acid protein.

The ACADSB gene expression in mammary tissues from
the three high milk fat cattle and three low milk fat cattle was
determined by quantitative real-time PCR. The expression of
ACADSB gene in mammary tissues of high milk fat cattle is
significantly higher than that in the low milk fat cattle (p <
0.05, Fig. 1, Table 2).

3.2 Transfection of plasmids into bovine mammary
epithelial cells

In order to reveal the effect of ACADSB gene on the
synthesis of TGs, overexpression vector and RNAi vec-
tor of bovine ACADSB gene were successfully constructed
(Fig. 2b). Bovine mammary epithelial cells were transiently
transfected with plasmids of pGPU6/GFP/Neo-ACADSB
and pBI-CMV3-ACADSB. The expression of green fluores-
cence could be observed from both overexpression vector
(pBI-CMV3-ACADSB) transfected group and RNAi vector
(pGPU6/GFP/Neo-ACADSB) transfected group after 24 h
transfection but not in untransfected group (Fig. 2c).

3.3 Analysis of ACADSB mRNA expression in
transfected group by qRT-PCR

To investigate the effect of pBI-CMV3-ACADSB and
pGPU6/GFP/Neo-ACADSB vector on cellular ACADSB
mRNA level, total RNA was extracted from cells which
transfected with various plasmids and analyzed by qRT-PCR.

The results showed that ACADSB mRNA expression lev-
els in RNAi transfected cells were significantly decreased
compared with those in the negative control vector trans-
fected cells (p < 0.05, Fig. 2D(i)–(a)). In the meantime, the
ACADSB mRNA expression levels in overexpression trans-
fected cells were significantly increased compared with those
in the control vector transfected cells (p < 0.01, Fig. 2D(ii)–
(a)).

3.4 Expression of ACADSB protein in bMEC transfected
with different plasmid

To investigate the effect of pBI-CMV3-ACADSB and
pGPU6/GFP/Neo-ACADSB plasmid on cellular ACADSB
protein level, total protein was isolated from cells that trans-
fected with various plasmids of overexpression vector and
RNAi vector. The Western blot analysis results revealed that
ACADSB protein expression in RNAi transfected cells was
significantly down-regulated compared to those in the neg-
ative control vector transfected cells (p < 0.05, Fig. 2D(i)–
(b)). Meanwhile, the protein level of ACADSB was signif-
icant increased in pBI-CMV3-ACADSB vector transfected
group compared with that in the control vector transfected
group (p < 0.05, Fig. 2D(ii)–(b)). β-actin was used as an
internal control. Western blot protein bands were digitized
with a gray value analyzer, and ACADSB protein level was
expressed as the ratio over β-actin.

3.5 Detection of the triglyceride content in bMEC
transfected with different plasmid

To examine the effect of ACADSB gene on intracellular
TG synthesis, TG content was detected by TG kit. The
result showed that TG content in bMEC transfected with
pGPU6/GFP/Neo-ACADSB was significantly lower than
that in the control group and pBI-CMV3-ACADSB trans-
fected group (p < 0.05, Fig. 3a). Meanwhile, the TG content
in bMEC transfected with overexpression vector was signif-
icantly higher compared to that in the control vector trans-
fected group (p < 0.05, Fig. 3b).

4 Discussion

ACADSB is a member of the acyl-CoA dehydrogenase fam-
ily, which can catalyze the dehydrogenation of acyl-CoA
derivatives in the metabolism of fatty acid (Willard et al.,
1996; Arden et al., 1995). At least nine members of this fam-
ily have been described (Ensenauer et al., 2005; Ikeda et al.,
1985). Substrate specificity is the most important characteris-
tic to define the members of the ACADS family. Studies have
shown that SCAD, ACADSB and IBD can all utilize butyryl-
CoA as a substrate, whereas IVD, ACADSB and IBD are
most active with short/branched chain acyl-CoAs as a sub-
strate (Zhang et al., 2002; He et al., 2003). ACADSB en-
codes for a mitochondrial precursor protein with a molec-
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Figure 2. Construction of ACADSB gene RNA interference and overexpression vector and transfection into bovine mammary epithelial
cells.(A) Bovine ACADSB gene location and structure features. (B) Primer sequence and vector of ACADSB gene. (i) Primer sequence of
RNA interference target sequence and interference vector (pGPU6/GFP/Neo-ACADSB). (ii) Primer sequence of ORF and overexpression
vector (pBI-CMV3-ACADSB). (C) Plasmid transfection into bovine mammary epithelial cells (A-1) cells transfected with ACADSB RNAi
plasmid pGPU6/GFP/Neo-ACADSB, B-1: cells transfected with pGPU6/GFP/Neo control plasmid, C-1: cells transfected with ACADSB
overexpression plasmid pBI-CMV3-ACADSB, D-1: cells transfected with pBI-CMV3 control vector. (D) mRNA and protein of ACADSB
expression in bovine mammary epithelial cells that transfected with RNAi and overexpression plasmid. (i-a): ACADSB mRNA expression
in bMECs that transfected with RNAi plasmid; (i-b): ACADSB protein expression in bMECs that transfected with RNAi plasmid; (ii-
a): ACADSB mRNA expression in bMECs that transfected with overexpression plasmid; (ii-b): ACADSB protein expression in bMECs that
transfected with overexpression plasmid (the protein expression level of ACADSB using gray value analyzer to calculate gray value ratios
(target protein content/β-actin content).
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Table 2. The milk fat percentage data were obtained from a total of 15 Chinese Holstein dairy cattle 10 days continuously.

Cows No Milk fat percentage (%) in lactation period of dairy cattle
1 day 2 day 3 day 4 day 5 day 6 day 7 day 8 day 9 day 10 day Mean±SD

1 3.39 3.39 3.39 3.41 3.4 3.4 3.39 3.39 3.4 3.39 3.395± 0.007
2 3.44 3.41 3.45 3.41 3.42 3.44 3.45 3.46 3.44 3.42 3.434± 0.018
3 3.48 3.46 3.46 3.47 3.48 3.49 3.47 3.48 3.48 3.49 3.476± 0.011
4a 3.57 3.56 3.55 3.54 3.57 3.54 3.54 3.56 3.55 3.55 3.553± 0.012
5a 3.69 3.68 3.69 3.68 3.67 3.67 3.67 3.69 3.69 3.68 3.681± 0.009
6a 3.71 3.73 3.71 3.72 3.72 3.72 3.73 3.71 3.71 3.72 3.718± 0.008
7 3.73 3.74 3.76 3.75 3.73 3.74 3.74 3.75 3.73 3.74 3.741± 0.010
8 3.77 3.77 3.81 3.79 3.76 3.78 3.79 3.8 3.82 3.8 3.789± 0.019
9b 3.83 3.83 3.84 3.84 3.87 3.82 3.84 3.87 3.87 3.86 3.847± 0.019
10 3.89 3.88 3.93 3.94 3.9 3.88 3.92 3.93 3.89 3.9 3.906± 0.022
11b 4.42 4.38 4.48 4.49 4.41 4.41 4.43 4.43 4.42 4.42 4.429± 0.033
12 4.58 4.68 4.67 4.53 4.59 4.58 4.67 4.62 4.69 4.61 4.622± 0.053
13b 4.87 4.89 4.69 4.69 4.77 4.76 4.87 4.9 4.85 4.74 4.803± 0.082
14 4.26 4.26 4.21 4.25 4.24 4.21 4.27 4.24 4.29 4.24 4.247± 0.025
15 4.37 4.34 4.38 4.35 4.35 4.34 4.3 4.34 4.31 4.33 4.341± 0.024

a low milk fat percentage dairy cattle
b high milk fat percentage dairy cattle

Figure 3. Comparison of the TG content of bMECs which transfected with RNAi vector or overexpression vector. (a) The TG content
of bMECs which transfected with pGPU6/GFP/Neo-ACADSB vector and pGPU6/GFP/Neo control vector. (b) The TG content of bMECs
which transfected with overexpression plasmid pBI-CMV3-ACADSB and pBI-CMV3 control vector.

ular weight of 47.1 kDa, which has the active activity to-
ward the short/branched chained acyl-CoA derivative (Rozen
et al., 1994; Alfardan et al., 2010). ACADSB gene is located
on chromosome 10 in human at 10q26.13 (Andresen et al.,
2000). ACADSB is differentially expressed among different
tissues (Gibson et al., 2000). Studies in human dehydroge-
nase deficiency have indicated the involvement of ACADSB
gene in the degradation of valine, leucine and isoleucine and
the metabolism of fatty-acid metabolism (Chaudhari et al.,
2016; Cheng et al., 2016; Wang et al., 2015), suggesting
that ACADSB gene maybe a candidate gene of fatty-acid
metabolism.

Since the pathway of glycerolipid biosynthesis was illumi-
nated in the 1950s, more studies have been gained about the
mechanism of lipid biosynthetic and triacylglycerol biosyn-
thesis (Coleman and Lee, 2004). TG has a critical effect
on energy store and a repository of essential and nonessen-

tial fatty acids and also was the precursor of phospholipid
biosynthesis. Fatty acids are packaged in very low-density
lipoprotein and chylomicra as TG for distribution to other
tissues (Coleman and Lee, 2004). Fatty-acid composition of
TGs affects the absorption and the distribution in the organ-
ism (Rodríguez et al., 2012). A published study showed that
dietary TG may influence lipid metabolism in humans, and it
also found enhanced absorption of fatty acid in the sn-2 po-
sition of dietary TGs (Hunter, 2001). Lipogenesis resulted
in cellular lipid accumulation, via the uptake of lipogenic
substrate. Then the endogenous fatty acid was synthesis and
mainly stored in form of TGs (Desvergne et al., 2006). TG
is also an essential component of milk (Coleman and Lee,
2004), suggesting that ACADSB gene maybe a candidate
gene of milk fat metabolism.

In this study, we have examined the milk fat rate in 15 Chi-
nese Holstein cattle with the same lactation period and com-
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pared ACADSB gene expression levels in mammary tissue
by quantitative RT-PCR between dairy cattle groups of high
fat rates and low milk fat percentage. In order to further val-
idate the function of ACADSB gene, we cloned ACADSB
gene from bovine tissue by RT-PCR and constructed the
silencing vector and overexpression vector of ACADSB,
which were then transfected into bMEC. As a result of our
experiment, the ACADSB can significantly affect the syn-
thesis of TGs in the fatty-acid metabolic pathway in bMEC.

The pBI-CMV3 vector was selected to construct the over-
expression vector, which is bidirectional mammalian expres-
sion vector and is designed to constitutively express a pro-
tein of interest and the green fluorescent protein ZsGreen1,
and it also can be transfected into mammalian cells using
any standard transfection methods (Yu et al., 2017). There-
fore, it greatly improves the test process and also ensures the
well-off completion of the study. In cell transfection, we rec-
ommend the following: when the bMEC confluence is above
80 %, the use of FuGENE transfection reagent could improve
transfection efficiency.

5 Conclusions

In conclusion, our previous transcriptome analysis and cur-
rent study results identified ACADSB as a differentially
expressed gene in mammary tissue between low and high
milk fat cattle. Our results showed that ACADSB expres-
sion level was positively correlated with cellular TGs con-
tent, and ACADSB gene was actively involved in fatty-acid
metabolism pathway in bMEC and milk fat synthesis of dairy
cattle.

Data availability. Data are available from the corresponding au-
thor upon request.
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