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Abstract

A cDNA encoding rat H*-coupled peptide transporter PEPT2 was isolated. The ¢cDNA encoded a protein of 729 amino acids with
48% amino acid identity to the rat PEPT1. The mRNA expression of rat PEPT2 was predominant in the kidney. When expressed in
Xenopus oocytes, rat PEPT2 stimulated the uptake of bestatin, a dipeptide-like drug.

Kevwords: Peptide transport; Proton-coupled transporter; cDNA sequence; Bestatin; Renal tubular reabsorption

Peptide transporter functionally characterized in the
small intestine and the renal proximal tubule has been
considered to play a key role in the maintenance of protein
nutrition. In addition to efficient absorption of small pep-
tides in these tissues, the peptide transporter has been
demonstrated to mediate both the intestinal absorption
[1-5] and the renal tubular reabsorption [6,7] of oral active
B-lactam antibiotics [1-6] and bestatin [7], a dipeptide-like
anticancer drug, implying that this transporter plays a
pharmacologically important role in chemotherapy. Studies
using brush-border membrane vesicles isolated from these
tissues revealed that the transporter is an electrogenic
H*-coupled transport system specific for di- and tripep-
tides [8—10]. However, unlike the peptide transport in the
intestine, it has been reported that there are at least two
distinct peptide transporters in the brush-border mem-
branes of the renal proximal tubules [11-13]. Recently,
cDNA encoding an oligopeptide transporter (PEPT1) ex-
pressed in the rabbit small intestine was isolated by Xeno-
pus oocyte expression system [14], Using PCR technique
based on the amino acid sequence of rabbit PEPT1, we
also isolated cDNA encoding a rat H™ /peptide cotrans-

Abbreviations: RT. reverse transcription; PCR, polymerase chain
reaction.
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porter (PEPT1) mediating absorption of B-lactam antibi-
otics in the small intestine and the kidney proximal tubule
[15]. We report here the isolation of a full cDNA of the rat
H*-coupled peptide transporter PEPT2, its functional ex-
pression and tissue distribution.

Total RNA was extracted from several tissues of adult
male rats using the guanidine/isothiocyanate method
[16]. Poly(A)"RNA was purified by oligo(dT)-cellulose
(Collaborative Research, Bedford, MA) affinity column
chromatography [17]. Degenerate PCR primers were
designed and synthesized chemically based on the amino
acid sequence of rabbit PEPTI1: sense strand with
Sall site, 5-CCGTCGACTI(T /C)TT(T /C)AT(T /C)GT-
NGTNAA-3' (corresponding to amino acid sequence 17—
22); antisense strand with Norl site, 5-CCGCGGCCG-
CAC(A/ G)ICA(A/ G/T)GG(T/ C)TT(A/ G)ATNCC-3'
(corresponding to amino acid sequence 138-143). Reverse
transcription (RT)-coupled PCR was performed as de-
scribed previously [15]. The purified PCR product was cut
with Sall and NotI on both ends, ligated into Sal/l- and
Notl-cut pSPORT1 (GIBCO BRL, Life Technologies,
Gaithersburg, MD), and transformed into Escherichia coli
DH5a competent cells (GIBCO). Both strands of the
subcloned cDNA inserts were sequenced by the chain-
termination method with a Sequenase version 2.0 DNA
sequencing kit (United States Biochemical, Cleveland,
OH). An oligo(dT)-primed directional rat kidney cDNA
library was constructed in the Sall-Norl site of Agt22A
(Superscript ¢cDNA synthesis kit, GIBCO) and screened
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-160 CTGAGGCTGGCAGCTACTGAAACTGACACACACAGGGTTAAACCTATTTGCTGTGGCCATCCCTCCTCCCCCTAGT
CCCCCTTTTCACTGTAGGC TGGCAGCAGTCCTAACTGCCTACTGAAGCCAAATGCT GTAAGGAGCCAGCC
ATGAATCCTTTCCAGAAAAATGAGTCCAAGGAAACGCTTTTTTCACC TGTCTCTACTGAGGAGATGCTGCCTAGACC TCCGAGC

HNPFQKNESKE;LFSPVSTEEHLPRPPS

P

85 CCTCCAAAGAAGTCACCTCCGAAAATCTTTGGCTCCAGCTACCCAGTCAGCATTGCCTTCATCGTGGTGAATGAATTCTGCGAG
29 P P K K s P P K I F G S 8 Y PV S I AFTIVVNETFCE

@
169 CGATTTTCCTATTATGGCATGAAAGCTGTCCTGACCTTGTACTTCCTGTATTTCCTGCACTGGAATGAAGACACGTCCACCTCT
7 R F §$ Y Y 6 M KA VLI TULYFULYT FTLUHWNETDTS ST S

253 GTCTACCATGCCTTCAGCAGCCTCTGCTATTTCACTCCCATC TTGEG TGCGGCCATTGC TGACTCCTGGC TGGGAAAATTCAAG
85 VvV Y H A F § § L ¢ Y F T P I L G A A I A DS WULGIKTF K

337 ACAATCATCTATCTCTCCCTGGTGTATGTTC TTGGCCATGTATTCAAGTC TTTGCG TGCCATACCAATACTGGGAGGAAARATG
113 T I 1 Y L § L V Y V L G H V F K §$ L G A I P I L G G KM

421 CTACATACAATCTTATCATTGGTTGGTCTGAGTCTAATTGCTCTGGGAACAGGAGGTATCAAACCCTGTGTGGCAGCTTTCGGC
141 L H T I L 8§ L V&L §5L I AL G TG G I KPCVAATFG

505 GGAGACCAGTTTGAAGAGGAACATGCAGAGGCACGGACTAGATACTTCTCAGTCTTCTACCTCGCCATCAATGC GCTTG
169 6 D Q F E E E HA EARTRYTF S VF Y LAINA BAWZGS S L

589 ATTTCCACGTTCATCACACCCATGCTGAGAGGAGATGTGAAGTGTTTTGGCCAAGACTGCTATGCACTGGC TTTTGGAGTTCCA
17 I § T F I T P M L R G D V K CF G g DC YA ALATFGUV P

673 GGATTGCTCATGGTGCTGGCACTTGTTGTGTTTGCAATGGGAAGCAAGATGTACAGGAAACCACCTCCTGAAGGGAACATAGTG
225 6 L L M VL ALV VY FAMGSI KMYRIEKTPEPZPEGNTIWV

757 GCTCAAGTTATCAAATGCATATGGTTTGCTCTCTGCAACCGCTTCAGGAACCGTTC TGGGGACCTTCCGAAGCGACAACACTGG
23 A Q VI K C I WF A LCNRTFIRNRSGUDTULUPI KU RTZQHW

841 CTAGACTGGGCAGCAGAAAAATATCCAAAGCATCTCATCGCAGATGTGAAGGCCCTGACCAGGGTACTGTTTCTTTATATCCCA
281 L D W A A E K Y P KHULTIADVIEKA ALTRUVILTFTILYTIFP

925 CTGCCCATGTTCTCGGCACTTTTGGACCAACAGGCC TCGCCETCGACTCTGCAAGC TAACAAGATGAATGG TGACTTGGGTTTT
309 L P M F WA ULLUDG QG S RWTILGQANZEKMNGT DTLGF

1009 TTTGTACTTCAGCCGGATCAGATGCAGGTGCTARATCCCTTTCTGGTTC TTATCTTCATCCCCTTGTTTGACCTIGTCATTTAC
337 F VL. Q P D QM QVLNPTFTILVILTITFTIZPILTFUDILUVTIYZY

1093 CGGCTGATCTCCAAGTGCAGAATTAACTTCTCATCACTCAGGAARATGGCAGTTGGTATGATCCTAGCGTGCTTGGCTTTTGCA
35 R L I $ K ¢C R I NF § S L RKMAVYV GMTITULACTLATFA

Y
1177 GTTGCAGCACTTGTCGAGACAAAAATAAATGGAATGATCCATCCCCAGCCAGCTTCCCAAGAGATATTTTTACAAGTCTTGAAT
33 V A A L VE T K I NGMTIHUPOQU®PASOQETITFLOQV LN

1261 TTGGCAGATGGTGATGTAAAGGTGACCGTGCTGGGCAGTAGAAATAATTCTCTC TIGGTGGAGTCCGTCAGCTCTTTTCAGAAC
‘21LADGDVKVTVLGSRgNSLLVESVSSFQN
*

1345 ACAACGCACTATTCAAAACTACACCTGGAGGCAAAGAGCCAAGATTTACATTTTCATCTGAAGTATAACAGCTTGTCTGTCCAC
449 T T H Y § K L HL EAIK S Q DLUHTFHTILIEKTYNSTLSVH

1429 AATGACCATTCTGTAGAGGAGAAGAACTGTTACCAGCTGCTCATTCACCAGGACGGGGAGAGTATCTCCAGCATGCTGGTCAAG
477 N D H S VEEKNGCY QULILTIHOQDGESTISSMLVK

1513 GATACAGGAATCAAACCAGCCAATGGGATGGCAGCCATCAGGTTTATTAACACTTTGCATAAAGACTTGAACATCTCCTTGGAT
55 D T G I K P A NGMAATIRTFINTLUHTEKDTLWNTISTLTD

*
1597 ACAGACGCTCCTCTCAGCGTGGGCAAAGACTACGGAGTGTCTGCATACAGAACTGTGCTAAGAGGAAAGTATCCTGCAGTGCAC
533 T DA PL SV G KDY GV S5 AYRTUVILRGIEKY?PAVH

1681 TGTGAAACTGAAGACAAAGTCTTTTCTCTCGATTTAGGTCAACTAGACTTTGGTACAACATATTIGTTCGTGATCACTAATATC
561 ¢ E T E D K V F S L DLGQLDFGTTYULFUVITNTI

*
1765 ACCAGTCAGGGTCTTCAGGCCTGGAAGGCAGAGGACATTCCAGTCAATAAACTATCCATTGCATGGCAGCTACCACAGTATGTC
589 T $§ @ G L Q A W K A E DI P VNI XTULSTIAWOQTL®PZQYWV

1849 CTGGTTACAGCAGCAGAGGTCATGTTCTCAGTCACAGGACTTGAATTTTCTTATTCTCAGGCACCATCTAGCATGARATCTGTG
617 L V T A A E V MF 5§ VT GLETF S Y s Q aA PSS S MK S V
'y

1933 CTCCAGGCGGCCTGGTIGTTGACCGTTGCAGTTGGGAATATCATTGCTGC TTGTCGTGGC TCAGTTCAGTGGCCTGGCACAGTGS
65 L Q A A W L L T V AV GNTI I VLVVAQTFSGULAZ QW

2017 GCCGAGTTCGTTTIGTTTTCCTGCCTCCTCCTGETGGTCTGCC TGATCTTCTCCGTCATGGCCTACTACTACGTTCCTCTABAG
673 A E F VL F § ¢L L L VYV CLITFSVMAYYYV P L K

2101 TCAGAAGATACCCGTGAGGCAACAGATAAGCAGATTCCTGCCGTGCAGGGGAATATGATTAACCTAGAAACCAAGAATACAAGG
7OISEDTREATDKQIPAVQGNHINLETKN;R
-~
2185 CTCTGATGACTTGCTGATGGATACCTGACCCCTGGCTCTGATTTCAGCCACTGC TTATTTTCAAGCAACAACCATTTTCCTCAG
729 L ¢
2269 GCCAGGTTAGGAGAAGGAGACAGCATCTATCTGAATGGATTGCCTCCAGTTCCCTACCACAGTAGAGGCAATTCTAGGACTARG
2353 TTTTCAGATACATCTTTAAACAGGGATCCGAGACTCCGTGCCCTACAGGCCGTTGATCAACTTGGTAAACGTCAGGTGATGTCT
2437 CTCAGGCTGGCCCAGTATCTCCGAGTGCCCATGAAAMATACARATGTGTAGAAGAGA TAAGTCTCACGGGTCTGCTAAGTTTGA
2521 GGGATTCCTTTACC TATT CTATAGC TCTACTTGTCGATGTGTTGGTTACAGAATACTGGTTTTCCAAGTTTCTTT
2605 ATCAGTCGTATAACTTCGCTATTCATGAGGA TGTCAAAAAACGTTACATATAGTATGACCCAATCCAGAGGCTAGCTTGTCAGC
2689 TAGGAAGTCTAACATGATTTTAATAGA TGGCAGACTATAGAATGGCGTTGTATCTACACATGGAAGATACCTCTTTTCTGATTT
2773 ACCACAGTGGTTTATCAACTTACCCAACCAGGCTTTTCTCAGATCCTGAAAACCACAATTAAGGACAGTAGTCAGAATCGTGGG
2857 GACACGGGGGTGCACATAAACTATTCATTCTCCTGTACTACAGGATACTAAAGAACTCTCCTGCTCCTGGCCTGGGCGTGCTCC
2941 TCTGTGAACATCTGTCTAAGARACTAACTATAACTTTGCAACCCAGGC TTTTCCGTGGCGCTGGGACAGCTTATCTTTTTCAGT
3025 GCATCTTATTCTGCGTATTACAGCAAGTCTTCAATAACAAAATGTTCTTCTAACCCAACTTCCTGTAATTTTTTTCTATTTAGC
3109 TCCTTIGTTATGCATCTTTACTTTTCCTGTAATTTTTG TTTACATTTCTCCCTTTGGGC TTAGCAGTTTCTTGTTTATTGAAAA
3193 GGGATAATACTAACATCCTAGGTCTGAAGCGCTAAACTGTGCTAGTCATCAAATGGACAAGGACCTGCATGAGAARACTTATTAA
3277 ARATCTGTGGCGAGGTGGGACAGGTGCAGGTTTTGCTTTCTGCGTETGAACAAAAGGAGTTGAGAGGCATTGTCTCACGTGTAAT
3361 AACGTGGGTCAGGGGACGAGTTTGGGATGTCAGGACTGTGTCATGTATTCCTAGGAGAAAACGTTCCCTGCCCCTATATGAMAG
3445 ACCTCTCATTTCTGTTCCTTTTACTACACTGTTCCCTTCAACGGCCATGTTGAATTGCACATTATTAGTAATGTAATATATTCT
3529 TAAGCGAATCTGCTCCAGTTCGTCAAGCTTTAAATACTTCAGTATTTAAGTACCGAGATTTCAGAAAGCATAAA TCACA
3613 ATACCATCTACTTTCCTCAGATGACTTAATGAGAACCTGTCCAGACTCCTTTAGAAGGTGTTCACTTTCCAGAAGCTTTAACTC
3697 AAACTCTTTGATGAATTTTGTTTTAAAAGATGTTAACACTGATC TCTGERIZXANTTTTTTACATACAAAAAAAAAAAAAAA 3778

Fig. 1. Nucleotide and deduced amino acid sequence of rat PEPT2 cDNA. Potential N-linked glycosylation sites are indicated by asterisks. Potential
protein kinase C phosphorylation sites (&) and protein kinase A phosphorylation sites (@) are indicated. The polyadenylation signal is boxed.
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[15.18]. Positive clones were subcloned into Sall- and
Notl-cut pSPORTI. The complete sequence was deter-
mined on both strands using synthetic oligonucleotide
primers. 5 ug of poly(A)"RNA from tissues were re-
solved by electrophoresis in 1% agarose gels containing
formaldehyde and transferred on nylon membranes. Qual-
ity of RNA was assessed by ethidium bromide staining.
After transfer, blots were hybridized (50% formamide,
5 X SSPE, 5 X Denhardt’s solution, 0.2% SDS, 10 wg/ml
salmon sperm DNA at 42°C) with a whole rat PEPT2
c¢DNA labeled with [ a-*PJdCTP. 10 ng of capped com-
plementary RNA (cRNA) transcribed in vitro from Norl-
linearized rat PEPT1 or PEPT2 cDNA by use of T7 RNA
polymerase were injected into Xenopus oocytes. Injected
oocyles were maintained in modified Barth’s medium at
18°C for 2 days. Functional expression of rat PEPT1 and

rat PEPTI1 1
rat PEPT2Z

rat PEPT1 31
rat PEPT2 61

rat PEPT1 91
rat PEPT2 121

rat PEPTL1 151
rat PEPT2 172

PEPT2 was evaluated by measuring uptake of [*H]bestatin
(12.7 GBq/mmol) (Nippon Kayaku, Tokyo, Japan) in
groups of oocytes injected with 50 nl of water or cRNA as
described previously [15].

Two distinct PCR products were isolated by RT-PCR of
the rat kidney cortex mRNA using degenerate primers
designed on the amino acid sequence of rabbit PEPTI.
One product showed = 80% nucleotide identity and an-
other showed = 60% nucleotide identity to the rabbit
PEPTI1. Using these PCR products as a probe, a rat kidney
Agt22A cDNA library was screened. and 3-kb and 4-kb
clones, designated rat PEPT1 [15] and rat PEPT2, respec-
tively, were obtained. Sequencing of the insert revealed
that the rat PEPT2 ¢DNA had 3938 bp, which encodes for
a 729-amino acid protein of relative molecular mass of 81
kDa with a poly(A)™ tail (Fig. 1). The open reading frame

MGMSKSRGCF! FIVVNEFCERFS
MNPFQKNESKETLFSPVSTEEMLPRPPSPPKKSPPKIFGS AFIVVNEFCERFS

m@@m@ SR R T

IADSWLGKFKT
IADSWLGKFKT

QAV NDLTDHDHDGSPNNL V. MIGLQALTALGTGGIKPCYYAFGGD
HVF PIQ--~------ GGKM T LYGLYLIALGTGGIKPC FGGDA
N4
FE GQEK NFYLAINAGS IITH
FE:EHAE FYLAINAGS ITH
M5

QQCGIH HLAFGVPAALMA
-GDVKCF ALAFGVP
[umm——y P

rat PEPT1 211
rat PEPT2 230

@@X@ F MG TKNRFRHRIK AHPKREHWLDWAKEK YD
PHEHGN VA LqNRFRNRSGDI|PKAQHWE DWAREK P

rat PEPT1 271
rat PEPT2 290

LYIPLPMFWA DQQGSRWTL IEJQPDOMQ
FLYI PL PMFWA QQGSRWTLQ FEVLQPDOMJ

rat PEPT1 331
rat PEPT2 350

rat PEPT!1 391
rat PEPT2 410

rat PEPT1 444 GSPGVTTV. PGHRHT)
rat PEPT2 470 YNSLSVHN EKNCY(Q
rat PEPTI1 502 KMSGKVYE SH-S.
rat PEPT2 530 SLDTDAPLSVGKDYG

rat PEPTLl ss1
rat PEPT2 587

rat PEPT1 621
rat PEPT2 646

rat PEPT1 681 EAQ
rat PEPT2 705 REA

rat PEPT1

- QMS
SLLVEQYSSFQ
VWGP——NLYRVVKDGLN EKRGENGIREV: EMITI
IHQDGESISSMLV’KDTG ANGMAATRE I KDLNT

QFFP
RTVL

*@V@L VHIDKTLPV.

L I INHS TKINGMIHP
s n9

SGNQVQIKVLNIG -YFPG

ASQEIFLQVLNLA VLGS

DTFMTFDVDQLT-SINVSSP
HYSKLHLEAKSQDLHFHLK

TINTTEHIAPNCYYDFKSS LDFS
PAVHJHTEDKV. LDLGLDF

EVKE EDI (PQY ﬁe FSVTGLEFSYSQAP KSV.

EDI LS PQY FSVTGLEFSYSQAP MKSV:

WLLTV IGNIIV] EAGHFDH

QAAWLLTVAYGNIIV] QFSGLA
M1l

QWA LLL II YINPAEI
QWAVL SLLL d I PLKSEDT

EDEKKKGVGKENPYSSLEPVSQTNM 710
KQIPAVQGNMINLETKNTRL 729

101 201 301
rat PEPT2

401 501 601 701710

HYDROPHOBICITY
-

1e1 201 301

NN
—_ %

401 501 601 701 729

AMINO ACID

Fig. 2. Comparison of deduced amino acid sequences (upper) and hydrophobicity plots (bottom) of the rat PEPTI and PEPT2. Amino acid identities in the

sequences are boxed. Putative membrane-spanning a-helices are underlined.
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was assigned by a stop codon and a Kozak consensus
initiation sequence [19]. Overall amino acid identity was
48% with the rat PEPT1 (Fig. 2). The Kyte—Dooliitle
hydropathy analysis [20] of rat PEPT2 indicated that the
transporter has twelve putative membrane-spanning «-
helices and four potential N-linked glycosylation sites
(N-X-S/T) at a predicted large extracellular loop between
a-helices 9 and 10, exhibiting a high degree of topological
similarity to the rabbit and rat PEPT1 (Fig. 2). Three
potential protein kinase A phosphorylation sites [21] at
serine position 33 and threonine positions 12 and 727, and
three potential protein kinase C phosphorylation sites [21]
at serine positions 376 and 640 and at threonine position
708 were identified in the predicted intracellular domains.
The rat PEPT2 showed 83% amino acid identity to the
recently-cloned human PEPT2 consisted of 729 amino
acids [22]. The protein kinase A phosphorylation sites at
threonine positions 12 and 727 were conserved in the
sequence of human PEPT2. Among three phosphorylation
sites for protein kinase C, both the serine at 376 and 640
were identified in the human PEPT2.

The tissue distribution of rat PEPT2 mRNA transcripts
was examined by Northern blot analysis of poly(A)*RNA
extracted from each of several rat tissues, using the full-
length rat PEPT2 ¢cDNA as a probe. A = 4-kb mRNA
corresponding to the full-length rat PEPT2 cDNA was
expressed predominantly in the kidney, especially in the
medulla (Fig. 3). It has been reported that the human
PEPT2 mRNA expression in the kidney was failed to
detect by Northern blot analysis, but was specifically
detected in the kidney by RT-PCR using specific primers
for the human PEPT2 c¢DNA [22,23]. In rats, a = 4-kb
band corresponding to the rat PEPT2 mRNA was also
detected in the brain, lung and spleen, but was unde-
tectable in the heart, liver and small intestine. We found
that rat PEPT1 mRNA is expressed in both the small
intestine and Kidney [15], indicating a marked difference in
tissue distribution between rat PEPT1 and PEPT2.

Q\\'b

Fig. 3. Northern blot analysis of rat PEPT2 mRNA in rat tissues. 5 ug of
poly(A)* RNA from the indicated tissues was run in lane and hybridized
using the full-length rat PEPT2 ¢cDNA under high stringency.

30 FpH72
8 o0
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(=]
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3H-BESTATIN UPTAKE
(pmol/oocyte/2 hr)
=
1

0
WATER PEPT1 PEPT2

Fig. 4. Uptake of [*H]bestatin by cocytes injected with water or in vitro
transcribed rat PEPT1 or PEPT2 cRNA. Uptake by oocytes was assayed
for 2 h at 25°C in the presence of 30 uM [*H]bestatin 2 days after
injection of 50 nl of water or cRNA (10 ng). Each column represents the
mean + S.E. of four experiments. Four oocytes were used for each uptake
experiment.

When expressed in Xenopus oocytes, both rat PEPT1
and PEPT?2 stimulated the uptake of [*H]bestatin, a nonme-
tabolizable dipeptide-like drug, remarkably in the presence
of an inward H* gradient (Fig. 4). The H-gradient depen-
dent uptake of [>H]bestatin into oocytes injected with rat
PEPT2 cRNA was much greater than that with rat PEPT1
cRNA, indicating that rat PEPT2 has higher transport
activity for bestatin than rat PEPT1. More recently, it was
reported that there are differences between the human
PEPT! and PEPT2 in the recognition of B-lactam antibi-
otics [23], and that the PEPT2 possesses higher affinity
than PEPT]1 for diverse dipeptides [24].

We have found that the rat PEPTI is expressed in the
brush-border membranes of both the small intestine and
kidney cortex by Western blot analysis using specific
antibody against C-terminal peptide of rat PEPT1 protein
[15]. In the kidney, small peptides generated by brush-
border peptidases and filtered through glomerulus are effi-
ciently reabsorbed via the peptide transport systems. More-
over, a variety of oral $-lactam antibiotics and bestatin can
also be recognized by the peptide transporter and reab-
sorbed from the tubular fluid, and thereby the transporter
contributing renal handling of these drugs [6,7]. The pre-
sent finding that the rat PEPT?2 is predominantly expressed
in the kidney medulla suggests that the transporter as well
as the PEPT1 plays a key role in both the maintenance of
protein nutrition and therapeutic efficacy of peptide-like
drugs. Therefore, further studies on functional charac-
terization and intrarenal localization of the PEPT1 and
PEPT2 will enable comparison of their physiological and
pharmacological significance in the kidney. Alternatively,
in the brain, lung and spleen which appeared to express the
PEPT2 mRNA, the transporter may participate in unrecog-
nized physiological function(s) related to active transport
of small peptides across plasma membranes of these tis-
sues. It has been reported that di- and tripeptides can be
transported across the epithelium of lung [25], suggesting
the expression of peptide transport system.
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In conclusion, a ¢cDNA encoding rat H*-coupled pep-
tide transporter PEPT2 was isolated. Northern blot analysis
revealed that the PEPT2 mRNA is expressed predomi-
nantly in the kidney, especially in medulla compared to
cortex, and also in the brain, lung and spleen, but not in
the small intestine.

This work was supported in part by a Grant-in-Aid for
Scientific Research from the Ministry of Education, Sci-
ence, and Culture of Japan, and by a Grant-in-Aid from the
Japan Health Sciences Foundation.
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