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Table 1 The proton oligopeptide cotransporter family!™
. # ZH /4 %Y
I 4 B EER % heg  TOSRMAMRA F A AR R
. . ransport type and Tissue distribution/
Gene names Proteins Aliases Substrates . .
coupling ion cellular expression
FERFEIZT 1, L e \
SLC15A1 PepT1 HY k2 2k 1 /=R I EEZ I T A
FEREGIE T 2 . _ (13N BN
SSLC15A2 PepT2 _ /= e i HY -
ep HYOMKGEERK2 R DR FUB U LR
PHT2 \hPHR3  JK/HHERFEIZ T 2. (LN )
SLC15A3 (human peptide HER NAMDK /=T P ez, H” R I
transporter 3 ) B iRk 3 B R O A
PHT1 PTR4 MR/ ARz T 1,
SLC15A4 (human peptide HAEmR NHNK /=R Pl iz, H” PN AN
transporter 4 ) a3k 4
70 a A
f‘f\ N N —
31 109 | 124 186 08 204 330 384 588 ||644]] 655
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Fig. 1

1.3 PepTl B=[&

PepT1 1L Z Mg HESH Y R b 64T T 3a b, £
EA NN NS £ AN SO I LN 71/ NI 23 S /N
RVGIEES AN BE D 8 (R 2) o PepTl B SE IR 4]
JFEH Dy 707 ~ 729, PepT1 {E40 I B L Al ¥ HI
THMES Y B kM. HAjA R K
PepTl #3z 0 )5 4% H™ F1 YdgR ( Escherichia coli tp-
pB) ,HE S A BE S FLE Y PepT1 A3 HIML .

2 PepTl ByIhgE
2.1 PepTl F AL by RIEFNIFE
PepT1 720 23 F 240 i v (9 53 A BoA — 2 1 F
F XL, PepTl mRNA W) TE /N AV /NS B2
AN IR . PepT2 3[R 3248 B IE B /NS Y
FIb  TENT LR k2% AT A 2 %%%ﬁﬂéﬁhﬁfﬂﬂ
Mt A D Rk H R R TN
PepT1 JEPRIFE /N P9 /238 3 I 18 b K e @ﬁl

Membrane-spanning model of PepT1

Cdx2 T AR E B . B W 715 W bk
YR 5 A R A R AR A, AL 4URI 4
Ji A B R A T fE 2 AR 1 1 (SPL) B
SER T B9 A BAE A R A A o A R B A
PepTl KE[A b, T4 1 SR 00 78 K6 o
B 48 2 W L m i RO S R A sk
P94 BRI K PepTl mRNAMY , PepTl 3E[H
TEXS I B I P 2235, TAE /N RV REF B8 .
Amberg 25" 755 #4810 1 PN BN AL 2R 58 (15
EEFAL [T 2 WL) & B PepTl H:[H i 1k .
Howard 2"/ % B PepTl mRNA 7 B A /N
P#RA Feik . Hussain 25" W57 i L 18 d i
AL AE S K, ARG PepTl & A AT 1
AR, A JE PepT1 i 1 21 20 Jifd 5 T ¥4 1 40
MR N o Wr W AUSCAE LU, PepT1 K& RAE Rl IR %
PERIR .



10 4] RFWES /NIKFIZEAR 1 R Y2 etk XL RE 3

x2 ATEASEEE PepTl BIXIEE

Table 2 Comparison of cloned intestinal PepTl across several species

(1]

o cDNA Jir & #ZH IR H HE BT AEERREH SR AR P e

Species The .num.ber of The n.umber ?f GenBank accession No.
nucleotides in cDNA AAs in protein

1 Rabbit 2 746 707 V06467 ( NM—001082337 )

28 F Sheep 2 829 707 AY027496 (NM—001009758 )

F Cattle 2 742 707 BC140526 ( NM—001099378)

¥ Dog 3 026 708 AF461733 (NM—001003036 )

A Human 3104 708 U21936 ( NM—005073 )

¥ Pig 2 698 708 AY180903 (NM—214347)

WAk Cynomolgus monkey 2127 708 AY289936

{E ¥ Rhesus monkey 3108 708 AY289934

/INER. Mouse 3128 709 AF205540 (NM—053079)

KB Rat 3032 710 D50664 ( NM—057121)

¥ Chicken 2 914 714 AY029615( NM—204365 )

k3 Turkey 2921 714 AY157977

Bt I £ Zebrafish 2 636 718 AY300011

K VG FEE 4 Atlantic cod 2 838 729 AY921634
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AL - H M= =K 75t/ M B R A
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A, K Na™ B2 40 M A, DA T 25 5 240 i 15 1) St
T KBy, [ i o 2 A0 AR Y Na® /K™ -ATP
SCHR ARG, N Na™ #1240 i 4, L4 7 40 i 1 21
AR Na" B EE (& 2) .
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. Na/ K
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Fig.2 Cellular processes involved in transport of

small peptides by the intestinal epithelial cells"*!
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TEM LS, PepT1 (193 14 845 32 21 W] 8 47
PR MRS R REERKREF ERMHFREER
SESN K S R 2R RE I 25 1R R A0 I IR 2R T Y
PR, [ AT LB 20 5 1 PepT1 p &8,
Sun % RR g 22 B 1 5 B A5 Y R LA N T O
FHANAEKMERRY B ERSREA KRN L
2 6 — BRI A
3.2 EFEXR

TR A 1 7K F ] BB 2 52 M PepT1 3 PR i 2
MEZEFEZR, & LREEH AR 2= 0 f
E,REA N EREENE SR, AR EA R
I ) [ Bk o A B s R HE TG

1173 18 5 37 ) o %) P 3 2 ARDRE g S PN IS A
J IR . Ostaszewska 2510 73 5] 4] IR 6% 1 — Jik |
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e 5 A B TR N 58 B A 1, 45 2R I ) I IR A i
B L TR (1 %t {A N PepT]l mRNA ik W 3% 14
T, PR LR R 5 R B RO B B 8 A% . Hindlet
S AR B MR 5 A AU JIL R ( Gly-Sar) 1
TR, A BUK B PepTl mRNA KIKHEN 6 .
A RWPFER WG 55 R 35 d, LK BUHARN PepTl
mRNA LK D, PRI 5 PepTl mRNA 3%
B E SN, W] PepTl mRNA 2 Ui /5 1) (R £

AT PepT1 i 4k A 47 5 ) A 2B 11 S /K OF- 6
RV, IR« 45 A ] RGBT & A4 BRDRR (&
KEEN) B, 20 3 REW 7 RAXGIKN PepTl
mRNA {3 35 A0 9 20, B 55 14 K 3R 0K 2 3% 1
T 5 263 A XE) ] MR 26 4 g i AR R (R R B )
2R, ARG R P PepTl mRNA 9335 5 3 K5
55 1A KR S A IR 3t 36, T A A S (A R o 2

Hm'

fRR —ER N EZBE

AR

3Na*
MpE BRI EREY R ERer  FARER

PepTIf EZ iz

(A) KA =K F E R GE e Rl it PepTl 5 H* Y[Rl %%12 #, The primary route of dipeptide and tripeptide absorp-
tion is through cotransport with H* by the peptide transporter, PepT1.
(B) CPP Refig T K2 W) ik A4l i, Cell-penetrating peptides ( CPP) are capable of carrying cargo such as peptides to

the inside of cells.

(C) BaHn PN s R G I 55 9% 3% 2 1) 3 a5 M, Ao 343l 53 25 A I i 12 W UK o Increased permeability of tight junctions per-

mits uptake of peptides via the paracellular route.

B3 BRRKHEEER

Fig.3 Potential routes of peptide uptake in enterocytes[11

Bucking %% HFSEIE I < X S AT A
2 PECHAE N PepTl mRNA £3k/KF B, HEK
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KN PepTl mRNA 7K 23 32 W7 38 0 2 45 6 Z i .
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A i WA i LR RS A PepT 558 S Ak
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B, RS R e 0D 23 e AR Y PepTl mRNA
25,
3.3 EYAER
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JBP485 J2& PepTl I H) , 5 i PepT1 M YL i 35 4L
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38 K25 400 F ZBKAN 8 000 Bl = ik Jr — 2L k3
G . TP PepT1 [ 5 2 38 3k 1 fin 40 Jfd i
ERFmE AR FEERLIHMN, A Pepll
mRNAFRIX AT REA 2 iR — &1 il mRNA
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Peptide Transporter 1 Biological Characteristics and Functions

ZHU Yujing' WANG Bingyu' ZHANG Yong' LI Xinwei' SHAO Caimei’
(1. School of Animal Science and Veterinary, Shenyang Agricultural University, Shenyang 110866, China;
2. Liaoning Well Hope Agri-Tech Co., Ltd., Shenyang 110164, China)

Abstract : Intestinal peptide transporter 1 ( PepT1) is a transporter of H™ /peptide coupling, which has a func-
tion to transport dipeptide and tripeptide by proton gradient from the intestinal cavity to the intestinal cells.
PepT1 plays an important role in the regulation of free amino acids and polypeptide transportation in the intes-
tine of animals. This paper reviewed the classification, biological characteristics and functions of PepTl, and
the factors that regulate its activity. [ Chinese Journal of Animal Nutrition, 2012, 24(10) .1847-1853 ]

Key words: PepT1; biological characteristics; function

Author, ZHU Yujing, associate professor, E-mail; syndzhyj@163. com ( % fFfF /fﬁl_ﬁﬁ 'FE)





