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ABSTRACT

Human peptide transporter PepT2 contains 729 anaicids, 12-transmembrane domains. Essentially digegt
tripeptides and the similar peptide-like drugs datransport by hPepT2 which plays an importang ial nutrition

and pharmacology. The fragment hPepT2(579-664pdated in the currently unknown function 10-12TMids
hPepT2, which possibly contributes to important algpt and metabolism in vivo. So the
BL21(DE3)-pET30a-hPepT2(579-664) the expressionesysvas constructed, and the fragment protein was
expressed under optimal condition, 200 IPTG at 37 °C inducing 4 hours, and purified upiBephadex G-75
column to facilitate the further study on the strwe and function of hPepT2.
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INTRODUCTION

Proton-coupled oligopeptide transporters (POTSs)ilfaris comprised by PepT1, PepT2, PHT1 and PHT2,
responsible for the transport of most dipeptidepeptides and peptide-like drugs in human bodg]J[1Human
oligopeptide transporter PepT2 (hPepT2) is widelyressed in a variety of tissues, with predomirediression in
the kidney but also in brain, eye, mammary glarid, B-7]. hPepT2 has been characterized as a dffgfity,
low-capacity transporter containing 12 transmemérdomains (TMDs) and an extracellular loop betw@&rviD
and 10 TMD [8-10]. The analysis of chimeric PepTp®P2 proteins indicates that the phenotypic charistics of
PepT2 are determined by 1-9 TMDs, the putative tsatesbinding domains in PepT2 lie in the regior8,7and 9
TMDs and the functions of 10-12 TMDs are unknowh-{B]. The fragment hPepT2(579-664) lies in thenavn
region between 10 TMD and 11 TMD, whose propemvéspromote to understand the structure and furcif
PepT2. So the prokaryotic expression vector of iREp79-664) was constructed and used to expressabment
protein which would be researched to supply growrtvior the further comprehensive understand orilRep

EXPERIMENTAL SECTION

Materials

hPepT2 cDNA and pET30a(+) plasmid were purchasea ©riGene (Maryland, USA). Wizard SV Gel and PCR
Clean-Up System were obtained from Promega (Madigéiaconsin, USA). Restriction enzyme EcoRI, Ndetl a
BM201 Protein Maker Low Range (4.1-66kDa) were wiatd from Bio Basic Inc (New York, USA). TIANprep
Mini Plasmid Kit was obtained from TIANGEN (Beijingchina). Isopropyl-thi@3-D-thiogalactoside (IPTG) was
supplied by Sangon (Shanghai, China). All primessaessynthesized by Sangon (Shanghai, China). Sephitl
G-75 medium was obtained from Solarbio (Beijingijr@h. All other chemicals and reagents were pumthdsom
TaKaRa (Dalian, China).

Cloning of the hPepT 2 (579-664)

The primers covering the coding region of hPepT®{664) were designed for PCR. The sense primeagong
the endonuclease site of Ndel wasG&TTCCATATGGCAGCATATCTGTTTGT-83 The anti-sense primer
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covering the endonuclease site of EcoRlI wdsCGGGAATTCCTATGCCACAACAAGCACGAT-3. PCR
conditions were hot start at 95 °C for 5 min, falld by 35 cycles of denaturation at 94 °C for 1,raimealing at
55 °C for 1 min and extension at 72 °C for 1 mimert followed by a final 8 min extension. The produsere
separated on a 1.5% agarose gel and purified bgd/8V Gel and PCR Clean-Up System.

Construction of pET30a-hPepT2(579-664) recombinant plasmid

The pET30a(+) plasmid and hPepT2(579-664) PCR mtodrre double digested using restriction enzymeREc
and Ndel at 37 °C for 16 h respectively and therkdd by T4 DNA ligase at 16 °C for 18 h to obtafe t
recombinant plasmid pET30a-hPepT2(579-664). Themdinant plasmids were transformed into competeetls
of E.coil DH5a and transformants were selected on LB (Luria-Bértagar plates containing kanamycin (gml)
[14, 15]. Single colony was inoculated into 5 ml IlBedium containing 5@/ml kanamycin. The recombinant
plasmids were extracted by using TIANprep Mini as$ Kit and sequenced by Sangon Biotech (Shandbaui)
Ltd.

Optimization Expression of hPepT2(579-664)

For expression of hPepT2(579-664), the sequencadntg@nant plasmids were transformed iEt@oil BL21(DE3)
cells. The expression strain was cultured on LBipdamedium containing kanamycin (p@/ml) at 37 °C for 16-24
h. The single colony was selected and cultured iml3.B medium containing 5@g/ml kanamycin. The fresh
overnight culture was diluted 1:50 with LB mediuf®0@g/ml kanamycin) and grown at 37 °C to = 0.5 [16,
17]. Then the culture was induced at 37°C unddewmifit concentration of IPTG (0.1, 0.3, 0.5, 0.d anmM) and
different induced time (1, 2, 3 and 4 hours) inesrtb explore the optimal expression conditionsd Alme results
were detected by 15% SDS-PAGE.

Purification of hPepT2 (579-664)

TheE.coil BL21(DES3) strain containing recombinant plasmid gBa-hPepT2(579-664) were inoculated into 24 ml
LB medium (50ug/ml kanamycin) and shaked overnight at 37 °C. Timslium was added into 1.2 L LB medium
(50 pg/ml kanamycin) and cultured at 37 °C to = 0.5, then induced by IPTG (0.3 mM) at 37 °C unde
continuous shaking for 4 h. The cells were hargkeste centrifugation at 3000 rpm x 5 min, then susjesl and
washed twice using 100 ml of PBS lysis buffer (58 modium phosphate buffer at pH 7.8). The cellsewer
resuspended again with 30 ml PBS lysis buffer doimtg 1mM phenylmethylsulfonyl fluoride (PMSF) arfid4
mg/ml of lysozyme, and incubated on ice for 30 fiiB, 18, 19]. The lysate was disrupted by sonicati
approximately 110 W for 20 x 30 s pulses with 1 ahtay between pulses on ice, then centrifuged @@ rpm x
30 min to separate the insoluble substance andmafpat. The insoluble matter was resuspended 2Gtinl PBS
lysis buffer containing 0.5% Triton X-100 and inetéd on ice for 15 min [20], and disrupted agairsbgication at
approximately 110 W for 20 x 30 s pulses with 1 malay between pulses on ice. Then the precipitatias
obtained by centrifuged at 11000 rpm x 15 min. precipitation per gram was suspended by 9 ml buff@taining

8 M urea, 2 mM reduced glutathione and 0.2 mM @adi glutathione and incubated at room temperaturdH.
Then this solution was diluted 1:9 with the samdfdsuand incubated at room temperature for 2 h.eAft
centrifugation at 11000 rpmx15 min, the supernateat dialyzed in sterile water for 24 h at 4 *CeTiecipitation
and supernatant in each step were detected by 30&-For understanding the location of target protei

The supernatant obtained from the above was &itratith 0.2um filter membrane and purified using Sephadex
G-75 gel chromatography column. The purified proteas visualized on 15% SDS-P AGE.

RESULTSAND DISCUSSION

Construction of pET30a-hPepT2 (579-664) recombinant plasmid

To confirm the presence of recombinant plasmid fEH3PepT2(579-664), the ligation products werestiamed
into DH50. The sequence of recombinant plasmid demonstiit®dpET30a-hPepT2(579-664) was constructed
successfully and could be used to express the gagprotein.

Expression and purification of hPepT2(579-664)

The 10-12 TMDs of hPepT2 are several unrecognizedtion region and contained relatively small reoelons
which could affect its expression at a large exteil®. Coil [21], so pET30a-hPepT2(579-664) was transformea int
E. coil BL21(DE3) competent cell, and several fegtwere changed to determine the optimal expressiaditions

of hPepT2(579-664). To evaluate the time coursecefbn the expression of hPepT2(579-664), bacterare
harvested every hour for 4 h following IPTG indoctiat 37°C and total lysates were analyzed on SRGEP[22,
23]. An expected band at the molecular masses epTBE579-664) 9.34 kDa was detected and reachddiéng|
after 4 h induction (Fig. 1). Whereafter, the diffiet IPTG dosage (0.1, 0.3, 0.5, 0.7 and 1 mM) weesl to induce
the expression of hPepT2(579-664) at 37°C for Bha expression of protein under 0.3 mM IPTG wattla better
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than others according the detection of total lysatealyzed on SDS-PAGE (Fig. 2). So the optimatli¢am for the
large-scale production of hPepT2 (579-664) wasniMBIPTG inducing 4 h at 37°C.
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Fig.1 Theexpression of hPepT2(579-664) under different times
Lane 1 and 2, Protein Molecular Weight Marker (L&wiltra-low); lane 3, total lysate of BL21(DE3) loeé induced; lanes 4-7, total lysate of
BL21(DE3) induced 1, 2, 3 and 4 h, respectively.
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Fig.2 Theexpresson of hPepT2(579-664) under different IPTG dosage
Lane 1 and 2, Protein Molecular Weight Marker (Low8ra-low); lane 3, BL21 (DE3) containing recomaint plasmid cultured 4 h without
IPTG; lane 4, strain cultured 4h without IPTG; laBeBL21 (DE3) contain pET30a(+) plasmids culturh after 35| of IPTG addition; lanes
6-11, total lysate of BL21 (DE3) culture 4 h afferl5, 25, 35, 50, and 1@0of IPTG addition, respectively.

Gel chromatography with SephadexTM G-75 medium usesd to purify target protein. The column was wdshe
with buffer. The elution solution was collected Asml/tube according the absorption at 260 nm wiociy
corresponded to a main peak. The analysis resuFggi3 indicated that the dialyzed supernataniiyiaontained
hPepT2(579-664), and most of hydridproteins weghdi than 10 kDa and could be removed from colutrthea
beginning of elution peak. Though some hPepT2(554)-8vere lost with hybridprotein, which probablychese of
the high concentration of supernantant. The chanfesparation condition may improve purificatidfeet. In all
Sephadex G-75 column could be used to purify thgetgrotein hPepT2(579-664).
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Fig.3 SDS-PAGE of thehPepT2 (579-664) purification using G-75 column
Lane 1-6, the first to sixth ml of G-75 elution kegespectively; Lane 7, Protein Molecular Weigharker.
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CONCLUSION

Though the structure and function of hPepT2(579-&84 are unknown, it acts as a important parhBepT2 and
probably has important scientific value for more mpoehensive understanding PepT2. The
BL21(DE3)-pET30a-hPepT2(579-664) expression systathSephadex G-75 column can be used to expresded a
purified the fragment protein hPepT2(579-664). Theokaryotic expressed hPepT2(579-664) will supply
groundwork for study its function in vivo or vitré\nd the further study of hPepT2(579-664) whicteratt with
di/tri-peptides or peptide-like drugs in vivo otrai is proceeding.
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