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Abstract: The expression levels of four key genes encoding bile salt hydrolase in Lactobacillus plantarum KLDS1.0386 were investigated
at the transcriptional level during the different growth phases. Different concentrations of taurodeoxycholate and glycodeoxycholate were used
as substrates, 16s rRNA gene was used as the internal standard,.and real-time quantitative polymerase chain reaction (PCR) method was used to
detect the variations in the expression.of the bile salt hydrolase genes (bshl, bsh2, bsh3, and bsh4) in the presence of taurodeoxycholate and
glycodeoxycholate at different concentrations. The results showed that the amplification efficiencies of the reference gene and target genes were
in a range of 90~105%, indicating that the expression levels of the target genes were well reflected. The real-time quantitative PCR results
showed that the expression levels.of four bile salt hydrolase genes increased significantly when the incubation time was prolonged. bsh1, bsh2,
bsh3, and bsh4 were expressed in two types of bile salts. The expression levels were upregulated by bile salts at different concentrations (1%,
2%, and 3%), and the increment exhibited an extremely significant upward trend with increasing bile salt concentrations. Additionally, the
expression level of each gene was different in the presence of two different bile salts at the same concentration. The gene expression level was
generally higher in the presence of glycodeoxycholate (GDC) than that in the presence of taurodeoxycholate (TDC).
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A 10umol/L, -20°C{#4F.
12.2 & RNA 32542 cDNA 895 5%,

3 50l BBUAN [ A= A B B AR BT AR AE A A [R5
RHER IR FREE P AR 16 h (B4 1 mL, 5.0 (12000 g,
2min, 4°C), 4 EIER, A 100 pL VAT
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1% 1) BR RE AR PRI HL UKW 5% 23S 1 16S 1) 2% v e 5 PA
W, Rrge iR RNA 58 B . Jf H sl € 260 nm
ALFIBOGIE, Rt RNA VK.

1 SERROERER PCR 514
Table 1 Primers used for real-time RT-PCR

KA AR 31457 Tm/C
F: CCACCTTCCTCCGGTTTGT 58
16S rRNA
R:GACATGGATACAGGTGGTGCAT 58
- F: GTTGCCGATGCAGACAGAGA 59
S
R:TAAACTCCCTTGTCCATATCACAACA 60
bsh2 F: GTCAGCATCGCAGCACTCTACT 58
S
R: GTCTTTGACGCGCTCACGTA 59
beh3 F: ATTTCTCGGGACAAGCTCACTT 58
S
R: CGGCTTCCATCACGTTCAA 59
bsha F: TCAGCGCCGACTAAATCGTT 59
R: CGTCGAAGTGCCATGTGAAT 58

RNA 75 =0D 0> B2 5 510>40

FR¥E FastQuant cDNA 55— A Bl &ont Frde
RNA T S, IZ3R131) cDNA #:5T-20 CHR
1Fo
1.2.3 SEEEXEE PCR

R4 SYBR® Premix Ex Taqg™ I i{F & HET 90
SER PCR, NMNAKRINFE 2-5, 1] ABI7500 HRid s
i 5 & PCR AGHATHE & PCR B, ANEIFE A
ZUCPATER, RAWE PCR ¥ b ERE 7, Nk
2. KAWL PCR R NARF: THAEYE: 95°C, 30s;
PCR Jzf: 95°C, 15s, 60 °C, 34s. fEH (40 ).

R 2 WHEE PR RRFZR
Table 2 Fluorescent quantitative PCR solution

=il 1A =/ul
SYBR® Premix Ex Tag™ I (2x) 10.0
PCR Forward Primer (10 umol/L ) 0.8
PCR Reverse Primer (10 pmol/L ) 0.8
ROX Reference Dye (50x) 0.4
DNA ##% 20
dH,O (RE &4EK) 6.0
Total 20.0
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% 3 1EHFLATE KLDS1. 0386 SERTTEHLZEE PCR O3 1SR
Table 3 Amplification efficiency of RT-PCR of L. plantarum
KLDS1.0386

¥R
/%
16STDNA  y=-32669x + 15499 0999  102.3
bsh1 y=-35633x+23104 09996  90.8
bsh2 y=-3.4065x +28.421 09972  96.6

bsh3 y=-3.356x +24.069  0.996 98.6
bsh4 y=-3.5195x + 31.565  0.9959 924
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Xk DNA 256, RWPOUES, HElY - RAREE
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BRUF, RAPIPERPFEY, BT8R
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RILEHA RGN, Hr, bshl FZERFREER
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LKA & O A R AR B E PR R, AR
Fy bshd FERIF A B A%, EORBEAE B FRIN TRV R 3G o,
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%= 4 HEYIFLATE KLDS1. 0386 bsh EEMHENTRIAE

Table 4 Relative expression of bsh genes in L. plantarum

KLDS1.0386
AE LA atEh A Ct 22
12 5494007 223107
bsh1 15 -5.3240.07  2.50x10°
18 -5.0540.10  3.03x10°
12 12314011 1.97x10"
bsh2 15 -11.1840.08  4.32x10"
18 -10.8040.04  5.60x10"
12 -8.3540.19  3.06x10°
bsh3 15 7644007 50110
18 -75840.09  522x10°
12 -21.2740.29  3.96x107
bsh4 15 -20.7340.56  5.76x107
18 19534043  1.32x10°

PL 12 h FOJE ER K Bt R Rk oA R, it
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Fig.1 Comparison between bsh1, bsh2, bsh3, and bsh4 gene
expression levels during the different growth phases of L.
plantarum KLDS1.0386
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WEWK AP (p <0.01), 7£18 h i}, bshl. bsh2.
bsh3. bshd4 [k & AR H AR ZE R (p
<0.01), ULPARAE I AIFFER, HER/KEREG Rl i
i 4 N EERRIS ERS BENE S, B TRMERRE
IR ESE NP S RIE TR — PR ER . AR K
e Bl AL LA R AR A/ A s B AR IR A 7T

2.3 R B FLATE KLDS1.0386 #y

bsh 2k B 5 3k & 09 %

HHEYFUAFE KLDS1:0386 43 AI7EH 2 EAH R
(GDC) FHA-T it S HER 3 (TDC) H<PE 0%+ 1%
2%. 3%ff] MRS #5215 5% 150 J5, #ET RNA 1
PO, JEIAXT 9 B PCR BT bsh 3 K 131k
BOAMHHATIE, 85 R 5 R,
# 5 bsh BEEERREREE TR RIAE
Table 5 Relative'expression level of bsh genes in different bile
salts
bshl bsh2 bsh3 bsh4
0% 214X10° 4.32x10* 5.01x10° 5.76x10"
1% 4.86x107 1.89x10° 2.26x102 246x10°
GDC 2% 6.33x102 258x10° 4.08x10% 7.43x10°
3% 884107 4.40x10° 578107 9.16x10°
1% 4.93x107 1.32x10° 959x10° 2.29%10°
TDC 2% 6.22x10% 1.88x<10° 1.36x102 5.99x10°
3% 6.75X10% 2.69x10° 1.87x10? 8.82x10°
M 5 WEN, AFEPHERAREETR, 4 F bsh £
TR EAIRKAIARA, FEAENHERIR RGN, bshi.
bsh2. bsh3. bsh4 A [1FRA E# g R, 1 EAHER
ANIE], RIS BE S A A R ) 2R Bt % AN AH R]

181 oo
16F o1%iH:
14F m2%JHE
12 m 3%JH R
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AR
Bl 2 bon BEATRIRE H SRR RRiEx A B

Fig.2 Relative expression level of bsh genes in the presence of
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Fig.3 Relative expression levels of bsh genes in the presence of
different concentrations of TDC

10r Ocbpc
i B TDC
x 8
e
R
=
®= o 4r
b
3 o2
=
0 1 2 3
AR B R /%
5r Oenc
1 @ TDC
9 4
®
=
2r
b
g
g1y
=
1 1
0 1 2 3

A [ RE R I %

T Qcbpc
@ 6 HEBTDC
)
®OSr
£ 3|
=2
L 1F
0 1 1
1 2 3
A[E R /%
10r Ocbpc
] B TDC
1 8r
e
2
= 4r
b
% 2_ ’+.
=
0 1 ' 2 3

A [l B R /%
4 bsh BEREREREE THERFILSLE
Fig.4 Comparison of the relative expression levels of bsh genes in
different bile salts
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