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PepTl1 ,
PCR PepT1
, PepT1
1
1.1 pMD™
19-T-PepT1 (198 bp)
PepTl
, Primer Premier 5.0 1
( PepTI-F1: 5'-GCAGCCTCAG

TCAAAGCA-3,
CCACCAGGAGACAT-3")

«C )

PepTI-R1: 5'-ACAG

Trizol RNA,
cDNA cDNA , PCR
:95°C 3 min; 94°C
40s,53.5°C 50s,72°C 2 min 15 s, 32 ; 72°C
10 min, 4°C PCR 1.0 %
UNIQ-10 / (
, )
DNA pGEM-T
(PROMEGA , ) ,
E.coli IM109
PCR :
PepTl >

(BepiPred 1.0) ,

(393~458 aa), PepT1 (198 bp),

5'-ACAGTCCCCAACTTCCCATCAAGCTCT
CAAACCCAGGTGAAGTTCCTGAACTTGGAGA
ACACACCAGTGCCTGTTGTAGTGGAGGGGCA
AGAACCGTTTGTTGTTCCTGGTTTTAATTCCT
CTAATAATTATATGACACTGGACACTGAGAAC
GTTACGGTCTCTGCTGGAGGAAGAGACGCTA
CAGCTTACTTCCAG-3'

Primer Premier 5.0 1
( BamHI1 EcoR1 ):
PepTI-F2: 5'-CGGGATCCACAGTCCCCAAC-
3" (BamH 1)

PepTI-R2: 5'-CGGAATTCTCACTGGAAGTA
AGCTG-3' (EcoR 1)

BamH 1 EcoR 1

PepTI-F2  PepTI-R2 , BamH 1
EcoR 1 pGEM-T- PepT1 ,

25 uL : cDNA 2.5 uL, PepTI-F1 1 pL,

PepTI-R1 1 pL, dNTP Mix 1 uL, 10x7ag Plus

DNA Buffer 2.5 pL, Tag Plus DNA

0.3 pL, ddH,0 16.7 puL 94°C 3 min,

94°C 50's,52.4°C 50 s, 72°C 1 min, 32 ;72 °C

10 min, 4°C BamH 1 EcoR1 PCR Ampli-

fication Kit PCR

1% ,

pMD™19-T ,

E.coli IM109 ,

Plasmid Mini Kit I (OMEGA ,

) pMD™I19-T- PepT1 (198 bp)
1.2 pET-32a(+)-PepT1 (198 bp)

pMD™]19-T-PepTl (198 bp)
pET-32a(+) BamH 1 EcoR 1,
37°C , PepTI (198 bp)
, E.coli Rosetta s

B

1.3 pET-32a(+)-PepT1 (198 bp)

1:100

LB , 37°C, 200 r/min
ODgo9  0.5~0.6 1 mmol/L
-B-D- (IPTG), 37°C, 200 r/min

8~10h 5000 r/min 3 min,
, ddH,0, 2x 11
1.5 mL Eppendorf 10 min,
5000 r/min 30 s 35 uL ,



3 : PepT1 515
IPTG 1.5 PepTl
pET-32a(+) , SDS-PAGE 6 (80.0+0.5) g,
24 h
0.3 mol/L KC1 6 ,
, -80°C , PepTl
, ddH,O
, (1 d), , 6 , 5 um
200 mg 3 mL , 1% ,
, , (
1.4 DAB )
PBS Zeiss
(400 pg/mL),
( 3kg) 1 2 (SIGMA 1.6 PepT1 PCR
, ), 300 pg, (SYBR® Premix Ex
, 3 4 (SIGMA Taq ™ I, , ) ,
, ), 200 pg, PrimerQuest, PepTI (GenBank
4 8d ( AEX13747.1) PepTlI
1 d) , S-actin
, 2 h, 4°C , (GenBank :JQ619775.1)
, , 4°C [S-actin (D
ELISA, PepTl1 Trizol
, 1% 0.1% Tween20  PBS 6 RNA, cDNA,
, , IgG- , PepTI-F3 PepTI-R3
HRP (HRP conjugated) , (Thermo) 95°C 3 min; 94°C 30 s, 53.5°C 50 s,
, ( 72°C 2 min, 33 ; 72°C 10 min, 4°C
) ( ) 1.0% ,
450 nm ,
/ =2.0 , PCR
PepTl , 20 pL
F1 E8 PepTl RAEE5IYSH
Tab.1 Parameters of q-PCR primer pairs of PepT1
gene (5'-3') primer sequence(5'—3") /bp product
PepTl PepTI-F3: AATGCTGGCAGTCTTCTCTCCACT 144
PepTI-R3: TGCGATGAACACAATGAGGGCAAC 144
f-actin Actint: GACTTCGAGCAGGAGATGG 138
Actin— CAAGAAGGATGGCTGGAACA 138

1.0% 2 AAC

Cr

b

2—(@59@%%}—&%%%&1 )
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PepTI mRNA f-actin pET-32a(+) ,
SPSS18.0 for windows one-way IPTG pET-32a(+)-PepT!I (198 bp)
ANOVA LSD + Rosetta , SDS-PAGE ,
(X £SE) 28 kD
3
) (3
24 PepT1
2.1 PepTI PepT1 oD ( 2),
RNA, RT-PCR
PepTlI cDNA , R
PepTI-F  PepTI-R 1 198 bp
D
bp
1000
700
500
400
300
200
100
2 pET-32a(+)-PepT! (198 bp)
1: pET-32a(+)-PepT1(198 bp) ; 2: pET-32a(+)-PepT1
(198 bp) ; M: 1 kb DNA ladder.
1 PepTl PCR . . .
Fig. 2 Electrophoresis analysis of pET-32a(+)-PepT1 (198 bp)
1,2: PepTl PCR ; M: 2000 bp DNA ladder. recombinant plasmid
Fig. 1 Gel electrophoresis pattern of PepT! PCR product Lane 1: single digest of pET-32a(+)-PepT1 (198 bp); Lane 2: double

Lane 1 and 2: PepTI PCR product; M: 2000 bp DNA ladder.

2.2 pET-32a(+)-PepTI1(198 bp)

PepTI (198 bp)
pMD™19-T Vector pMD™19-T-PepT]1

(198bp) BamH1  EcoR1
, pET-32a(+)
, pET-32a(+)-PepT1 (198 bp)
BamH 1 BamH 1
EcoR 1 ( 2),1%
6000 bp (1 ),
6000 bp 198 bp
(2 ), PepTl
pET-32a(+) , pET-32a(+)-PepT1 (198 bp)
2.3
IPTG pET-32a(+)-PepT1 (198 bp)

digest of pET-32a(+)-PepT1 (198 bp); M: 1 kb DNA ladder.

ko M 12 3 4

3 PepT1 SDS-PAGE
1: pET32a(+) E.coli Rosetta 3 2:
IPTG ;3 4 IPTG ; M:
marker.

Fig. 3 SDS-PAGE pattern for the recombinant PepT1
Lane 1: E.coli Rosetta with pET32a(+); 2: E.coli Rosetta without
IPTG inducement. 3, 4: E.coli Rosetta induced by IPTG;

M: protein molecular weight marker (low).
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& 2 ELISA ill7E PepT1 ${A3 it
Tab. 2 Antibody titer of PepT1 by ELISA

order number

item

1 2 3 4 5 6 7 8
dilution 1.0x10°  1.0x10°  1.0x10*  1.0x10°  2.0x10° 4.0x10°  8.0x10°  1.6x10°
treatment 1.1086 1.1153 0.8378 0.5302 0.3731 0.2380 0.1075 0.0987
negative control 0.1420 0.1025 0.0834 0.0800 0.0813 0.0856 0.0628 0.0760
blank control 0.0513 0.0520 0.0510 0.0518 0.0520 0.0521 0.0517 0.0515
/ treatment/negative control 7.81 10.88 10.05 6.63 4.59 2.78 1.71 1.30
/ )
4x10° 2.78, 8.0x10°
s 1.71 s PepTl1
4x10°
2.5 PepT1l
PepT1 ,
, PepT1
4 )
B
PepTl
5
b b
PCR PepTlI e f
, : PepTl
4 PepT1
(P<0.05), (P<0.05),
a c e ;b d f
( 0
Fig. 4 Immunohistochemistry detection of PepTl in proximal
3 intestine, middle intestine and distal intestine of Cyprinus Carpio L.
a, ¢, e: the positive staining in proximal intestine, middle intestine
5 and distal intestine, respectively; b, d, f: negative control staining
, Western of proximal 1ntest1ne,‘n.11ddleh 1ntest1n§ and distal intestine by
omitting primary antibody.
blot
s b} b}
(1) 3)
[18]
: ; (
2) pET ) BL21

[19] 12
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a,c,e ;b,d, f

Fig. 5 Immunohistochemistry detection of PepT1 in liver,
spleen and kidney of Cyprinus Carpio L.
a, ¢, e: the positive staining in liver, spleen and kidney tissues,
respectively; b, d, f: negative control staining of liver, spleen
and kidney tissues by omitting primary antibody.
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6 PepTI mRNA
(P<0.05) .

Fig. 6 The circadian rhythm on the relative abundance PepT/
mRNA in foregut, midgut, hindgut, spleen, kidney, and hepa-
topancreas of Cyprinus carpio L.

Different letters of the same tissue indicate difference at 0.05
level among treatments.

[20] pGEM-MDgl
BL21 648A
I(gD) ,
[21]
Bm ATG8 354 bp pET32a(+)
E. coli Rosseta s
Bm ATGS ,
PepTl1 )
12 , ,
PepTl1
, PepT1
PepTl1
198 bp ,
pET-32a(+) , ,
28 kD
) PepT1
, PepTl1
80.9%!"*!, PepT1
PepTl
PepT1 )
PepT1
, PepTl BBM,
[22]
PepT1 ,
3
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Preparation of the antibody and tissue distribution of the peptide
transporter PepT1 in Cyprinus carpio L.

YAN Xiao, YANG Liping, ZHENG Wenjia, SUN Junjun, LU Ronghua, NIE Guoxing
College of Fisheries, Henan Normal University, Xinxiang 453007, China

Abstract: The lack of a PepT1 antibody for fish has hindered analysis of PepT1 protein expression by immune
tissue chemistry or western blot. We analyzed the expression and distribution of PepT1 in Cyprinus carpio L. at
the transcriptional and protein levels. The immunogenic cDNA of PepT1 was obtained by PCR and the fragments
were inserted into a pET-32a (+) Vector and transformed into Escherichia coli Rosetta. The target polypeptide was
expressed after induction with 1%, IPTG. The molecular weight of the recombinant protein was measured by
SDS-PAGE electrophoresis. The purified PepT1 recombinant protein was used to immunize New Zealand
long-eared rabbits by ear vein injection combined with subcutaneous injection for 38 d to obtain rabbit anti carp
PepT1 polyclonal antibody. Enzyme-Linked Immuno Sorbent Assay (ELISA) was used to evaluate the antibody
titers, immunohistochemistry was used to check the tissue expression of PepT1, and real-time fluorescent quanti-
tative PCR was used to evaluate the expression of PepT1 at the transcriptional level. The molecular weight of the
target polypeptide was ~28 kDa, and the antibody titer was 4x10°, suggesting that activity was high. The PepT1
protein was expressed in the foregut, midgut, hindgut, spleen, hepatopancreas, and kidneys. The level of expres-
sion was remarkably higher in the foregut and midgut than in other tissues, which may be due to their roles in ab-
sorption of peptides during digestion. The positive immune staining region in the renal tissue was obvious and
clear, and consistent with short peptides being re-absorbed by PepT1 distributed on the renal tubular basement
membrane. Additionally, the PepT1 transporter was also expressed in the hepatopancreas and spleen, both metab-
olically active tissues in carp. In conclusion, the rabbit anti-carp PepT1 polyclonal antibody prepared in this study
can effectively identify PepT1 from different tissues of carp. The expression pattern of PepT1 is similar to that at
the transcriptional level. Our results provide a foundation for study of the structure and function of PepT1 at both
the molecular and protein levels in carp. Additionally, we provide a basis for analysis of the relationship between
small peptide absorption and protein metabolism. The antibody described here will be an important tool for local-
ization and quantitative research of PepT1 in related fish such as Carassius auratus, Ctenopharyngodon idellus,
that belong to the family Cyprinidae or even in Cypriniformes.

Key words: Cyprinus carpio L.; prokaryotic expression; antibody titer; tissue distribution
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