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LA A DR SRR G R T A AR IR IR AR IRF 5 A R R
F) 3% 49 3K 7 282 = Bk (Phe-Phe ) (0 #= 11.7 pg/mL) #=/ 3, £ % 8 = Z & (DEPC) (0.0. 01,
0.1.0.5F2 1.0 mmol/L) #4737, X4 R M ESURA LR A ko 7N TAR KX 5L
EAA R, %R &9, Phe-Phe 423 T PepT 2 fo o — B & G A B AKX ALK G AR
(P<0.05) ;8 DEPC Fimk EW &, a, -~ % EO LB AKX (P<0.01) AL EGLER(P<
0.05) % % ¥4%;0.5 mmol/L DEPC 2 ¥ [41% 7 Phe-Phe 41 o, — B & & #9 AL B £ i4 (P <0.05)
FaSLE G AR (P <0.01) AARFI DKL ILE G A & (P <0.05) 42 R % o R 7 Hm s Bk 28
—BEOERNEEL(P>0.05), &R T, 4 SUIEAE4E I Phe-Phe A T L% & 89 4 K.,
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B oA (37 C,5% CO,) . TFAH LU RE )5 &1L
W 2 mL B SR B R WO O s kil R TR TR
DMEM ( dulbecco’ s modified Eagle’ s medium ) -
F12 (Gibco, USA) VRN 1% %3 & Bkl 100 TU/mL
FHE 100 pe/mL HEH 5 pe/mL S % ( Sig-
ma, USA) 500 ng/mL {# ¥, & ( Sigma, USA) .

1 wg/mLEAE AT B 4 (Sigma, USA) LA K 10% 1Y
b (FCS) (BUMPUZET) o
1.2 @it

R A B 7 AP 22 BRI A LY L AD SE LRl
W BB IR (R 1), F 4% LN i3 i i 3 B A1
R A/INK BT

®1 BRRPLMLERERNFRLRE
Table 1 Final concentrations of several essential amino acids in medium wg/mL
B IR i L B FEER EAA in medium
5 H Trems KRERM  HER  EER  OMEAR AR SREAR  HER AR
Phe Thr Met Lys Leu Ile Val His
Elgél“ RE
BALE 117 123 60 210 214 120 154 45

Final concentrations

N REIR " IRAF R AR 10% Sl B RN

PAK SR Phe B (117 pg/mL)10% Y —
JIk4 & Phe (Phe-Phe, ZliJ% >98% , KL HJik) 5 4C
S Y Phe /IR B0 5 IR OB B FLIRZH 2L 48 h,
1.2.2  AN[F¥e)E DEPC (sl

TE &4 10% Phe-Phe (11.7 pg/mL) By 5%
Wb 4y BN 0.0.01.0.1.0.5 F1 1. 0 mmol/L
DEPC ] 7 % 2F FL ¢ 2H 21 19 K5 37, K& 97 i 18] Oy
24 h,

TE & /NI A S 10% Phe-Phe (11.7 pg/mL)
MY EEFRI P 53 5% 0 A1 0. 5 mmol/L DEPC (
RIS ) T A FUR A LR B SR, B IR
(84 24 h,

TR 45 AT, IS A 2L R A1 2R K5 5% W 4y 1
TE RNA #EIRALEFLEA S ENE. 54
W E A 3 W
1.3 RNA (2E{F0 ¢cDNA

H Trizol (Invitrogen, USA) #& BUFL If 41 41
) & RNA, RNA 4 & DL 5 5 ) ot vk il
(ODys 1/ ODogo v > 1. 80) o HHL A RNA & f# IS
SEED TS 1 £ cDNA 194 i ( PrimeScript™ 2 %%
SEIRAF &, Takara) o 5 ) cDNA 717+ -20 €
oA A A
1.4 S ESE PCR (real-time PCR)

FHEE I 280 € £ PCR 1 J5 K 1) mRNA 1y
Fiko ag —BEEE PepT 2 FH M -3 - i
A (GAPDH) 1y 52 I 2 't i it & 51 L4 2,

PCR JZ Wi £ 96 fLAR 1 47, Wi i& R4 2 L cD-
NA FiA i 18 wL PCR % i ik (SYBR® Premix Ex
Taq™ Real Time PCR {7 &, Takara) , ] =25/K
B cDNA B AE A B R X B R AR IR
95 €,10 s; 95 C,5 5,40 N4F#;60 T, 34 s,
ABI - 7500 S I} % 7 77 41 46 4% 1 ( Applied Bio-
systems, USA) H 315 CT {H, PepT 2.a, — [
M GAPDH 4 34 %05 43 il 24 101% ,100%
F102% ., mRNA HI X} 28 4k {8 24 o8 222 ik 47
5

1.5 DNA REfEFREPRAZEASENE

FH Trizol #2HUZHZ Y B DNA, AR k32
I %E DNA F) 40 B ( OD,ygq p/ ODygg ey > 1. 80) F1 5
i, DNA B2/ 1E b 4l 41/ 40 i 5 1 18 2 H
FRIESFR T E AR &

FH 1 9 R D0 € 55 95 W b i B, ORI R
FE % T & 1 mmol EDTA ) % W2 45 2% vp ¥ WK
(PBS) "1, BJ5, #2 4 Bradford "' 75 1, I H
JER I AR (PR A, ) R D SR R
&, IR AR Rl L & it

P34l DNA BIEFALE A &t [ O & i
(mg) [i] DNA & & (pg) 19 LA ] [A) %) B 24 DNA
e IEFLEE 3 0 LA R B A 45 R AT 8K .
1.6 it

JIT A 4 F Excel 3445474034, F SAS 8.0
Hk 1) PROC-GLM ¥ 45 G5 3+ /0 47, P <
0.0507 22 55 3, P <0.01 B 2= Al 3
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Table 2 Oligonucleotide primer sets for real-time PCR

RS ¥
9 i1 i P B
Upstream primer Downstream primer . .
Target gene o oy Product size/bp Accession No.
(5'-3") (5'-3")

g — -

N Pﬁ%% H CCTAAACATCCTAT ATTGACCTTCTCCTT - NM181020
ay, -casein CAAGCACCAA TCCAAACAC
HymeEs -3 -t a0 GCCAAGAGGGTCAT- GGTCATAAGTCCCTC- 197 AJO00039
GAPDH CATCTC CACGA ’
2 RN 13 2R ATGGCAATGCCCAAT- CACCAACACAGCAA-

105 NM001079582

PepT 2 GAAG CAAACAAA

JiF 25 Phe (11. 7 wg/mL) g 48 5 1T FLIR AL
2 # B PepT 2 il oy — WA 1 HY mRNA K- DL R 15 57 W
2.1 Phe-Phe 2 E /K 10% 5= Phe 3t I B H PR SR (P <0.05) (K1),
B KR
45 R, LA Phe-Phe FUEE TR H 10% 1Y

(5]
iﬁ 2 3r -ﬂ:z(% 3r ’5\:‘? L
H S a HE & a
& EE REL ; g
BES 2t BZS 2y << 2t
< <5 <z 3 £z
Z535 2% s &5 | °
EEZ 1} EEo 1 21}
SRR {Irg & a3
= =8 w2 = M &
o o S 2 ~
o 0 =
o 0 . %g 0 L 1 s 0
0 10 a8 0 10 0 10
[=9
Phe-Phe i & Phe [ L6 < Phe-Phe 7 & Phe ff1 L4 Phe-Phe f5 & Phe ff] EL B
Ratio of Phe-Phe to total Phe/% Ratio of Phe-Phe to total Phe/% Ratio of Phe-Phe to total Phe/%

[l —HEIE B Bl i AR A AR AR /NE T RER R 22 57 B (P <0.05) AR FHIRI/ING FRER R 22 1 3% (P <0.01)
PRARING FHRRR Z R AR (P>0.05) o TR,

In the same figure, data columns with adjacent small letter superscripts mean significant difference ( P <0.05) , and with al-
ternate small letter superscripts mean significant difference ( P <0.01) , while with the same small letter superscripts mean no sig-
nificant difference (P >0.05). The same as below.

1 Phe-Phe Xt PepT 2 7 o, - HEAEERXRAEAAAHOHM

Fig.1 Influence of Phe dipeptide on PepT 2 and « -casein gene expressions and milk protein synthesis

2.2 PepT 2 B X FLBR A AITLE 5

i % 12,

ARE £22 10|

PepT 2 Jj fE il | ——DEPC 78 AR T Eo5 08
R BUN o, - B[ MRNA . Jof,  ZEe 00
0.5 1.0 mmol/L DEPC %4 o, — Bk EE 1 2k gw%f—:ﬁ g; '
Pk K P BT XAl (P <005, P< ®2F LU L L LT
0.01) (& 2) ; ki % DEPC ¥ J& 9 A Wi 75, 7L & “2 ‘ O'Olﬁﬁﬁo'jmﬂa 0 !
A B2 R, [ 6 B4 AH B ,0.1.,0. 5 Al < DEPC/(mmol/L)

&

1.0 mmol/L DEPC ¥ fi£H 35 3% i o 3L 2 1 19 75 ft 2 DEPCHREX a, - BEAERRIZMZM
PR BAL (P <0.05) (& 3) Fig.2 Influence of DEPC concentration on

o, -casein gene expression
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Fig.3 Influence of DEPC concentration on

milk protein synthesis

AE/NKRALES i 0. 5 mmol/L DEPC £ [& 1%
FURA L o — B SR 3R 3K 1Y % ( mRNA
FREEFEAR 23% ) , HERAEE(P>0.05);]f
10% Phe-Phe 41 %5/ 0. 5 mmol/L DEPC I i & [%
R T FRAL T o, - B F R FEF RIL, HEER
RN 29% (P <0.05) (& 4),

o DEPC (0 mmol/L)
2 8 DEPC (0.5 mmol/L)

a B EE A mRNAMIXT FBE
relative to GAPDH
(8]
o

Alpha-s1 casein mRNA abundance

(=]

0 10

Phe-Phe i j& Phe FfEL A
Ratio of Phe-Phe to total Phe/%

E4 PepT 2 geMHIxt o, - BEBERKIZM
Fig.4 Influence of inhibition of PepT 2 function on

ay, -casein gene expression

DEPC X} 3L H & M s i 45 R WK 5, i
f1 0.5 mmol/L DEPC i 2 &% T A & /N 41 3%
FRWPFELRNEE(P<0.05) kB FBFEIT
10% Phe-Phe HEFW M I EH M & & (P <
0.01), Hi AE/NKAFLEA S EFEMRK 9% ,
1M %5 Phe-Phe 20 3|8 1 & HHFRAK 74% o

KIS K S

W FEUESE WA 2L /0 BRCFL AR S 1A AT LA 45 58
HRWEZAR (Met) KA TAEAS K™ .
R R B 5 A LR T LA S Bl ¥ A7 AE 1Y
BRGs & W AR AE N ILE A A N AT IR

Pyttt Pan SN #R TR [A] Met — ik x5 4
FLIR bRz 20 L (MAC-T) 3L 2 B & U 52, 25
%I Met-Met . Met-Val fll Leu-Met [ #L.5E [H &
SRR T B A Met, Wu 250 BT 5 45 O 4, 3
B, [ 30 25 Met F1 Lys AL, %51 Met I Lys — ik
REPE SRS G IR W5 A4 ZUAR b B A o, — IS 2R
R KA . A5 LL Phe-Phe 5§ i # fC 85 57
W 10% 1937 25 Phe & 58 oF 1RSI 557 (1) LR
HAN o, - BEE AR AN R B MFLEA SR, RV
FLIRZAZ AT LA ] Phe-Phe 45 3L 2R 1, HLF FI &K
R T 25 Phe %5 AL IR bk T H A/
Bk TS 4E 16—, [FR, Phe-Phe B %8N L3R 5
PepT 2 ) mRNA K3k KF, #2718 % /0 ik % iz 24
e LM/ IR B8 BTy T ] RE A4 A o

o DEPC (0 mmol/L)

= ® DEPC (0.5 mmol/L)
= 37
\%) a
< =
Z3 2t
a
=Q
{5 b
& c
=
=} :
0 10
Phe-Phe 7 & Pheff] Lt

Ratio of Phe-Phe to total Phe/%

E 5 PepT 2 HNEE I A Z B & R HIR0D
Fig.5 Influence of inhibition of PepT 2 function

on milk protein synthesis

Brandsch 25" i Fil K Bl SKPT 3% 3% 5 5 il
AR PepT 2, B 5% T 21 2 2 10 il 771) DEPC %} PepT
2N SR Vo K W2 S5 50, 76 pH
7.5 WEEE N H DEPC Ab 35, SKPT 41 fif i I 1)
PepT 2 2K 45 G HT (W RE 1, #F 1/ & 3 #0 fl 7
SKPT Xt H & 8 — Wl & B ( glycylsarcosine, Gly-
Sar) By, A A 5200 PepT 2 FIRYIZE G 1Y K,
Ho ARIS NS PepT 2 7L AR /INIKER Gt 72 rh
AT REVE T, LA DEPC #illfi| PepT 2 £ 11 %% iz U fig
A X oy, — B R R R A M ELE B A
2, R %P,0.5 F1 1.0 mmol/L DEPC 19 45
I E T oy - BEEARERFRRIMAEANE
o AL P BB A /N IKF B B B 1 O T
V20 22 1R 1) WK e 24 45 5 T DEPC fifi 1 2 1 Jot A8
P, TR T 2K 8 (1 1) M 55 12 D g, Ji ¢ LI
T FLHRIE 2 /N KA 32 AR T /0N B A HEE I, A T
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NN L AR R DR SR R B AR BEAE T )
&b, DEPC & AT DL AR 42 240 Ff b % 3 3 5 PH
-3 i& ( nonselective cation channel, NSCC) , & &
FH NSCC il 57,y skt 4 PepT 2 3 i 40 il 57
(DEPC) i 1 5% i 2L i 21 20 v FLAth 25 7 3 38 N &%
18 B AR R FL AR A B AR R T RS
s hn Phe-Phe 195 ¢ T, L4 0. 5 mmol/L DEPC
il PepT 2 Tjfg Xt ZLAR AL h FL & 1 & M
Wi o S5 SRR L, W PepT 2 ThAE 2 FRAK 1 ¥4
Phe-Phe 4111 o, — s & R 5K  H AT 0 TG/
BRELH) o, — 2R 1 L R 3RGA . L FL 2R B &
5, i PepT 2 IRE W EFEAL T 2 HEY A &
SR, N Phe-Phe 20 L35 1 & BUE PR T 74% ,
[ ASGS /NI (LA E AR 59% ) AR TG, % i —
IR FLHE 5 2 PepT 2 Ty RE I i 7 52 il B K
AT L, T e L IR 20 21 v At 2 - 0 A A is
Ak J2 % 3 DEPC (1 5% Wi, DEPC #§ il 1 fif IR
PepT 2 FE I DI REAM ] 1 FLAR b KB e iz, gk
FEAR T o — WA R B9 338 FFL 3R I B o
PRI , 2L 0 70N TR 1 58 BBt T8 it B8 2 /0 3 0 il
it PepT 2 SR SEHLAY .

4 &

© W54 FL IR 412U RE % F ] Phe-Phe 45 il 7L
M, H Phe-Phe T L& 1 A B RCR & T 55 L i
B Phe,

@ 2 BU/NR i 34K (PepT 2) 16 7L IR 21 41/
JoRHE B st R 2 P AR AE o

SE W
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Role of Oligopeptide Transporter 2 in Bovine Mammary
Gland Phenylalanine Dipeptide Uptake

ZHOU Miaomiao WU Yueming® LIU Hongyun ZHAO Ke LIU Jianxin”
(Institute of Dairy Science, Ministry of Education Key Laboratory of Molecular Animal Nutrition ,
Zhejiang University, Hangzhou 310029, China)

Abstract; This experiment was conducted to study the role of oligopeptide transporter 2 in small peptides up-
take and milk protein synthesis in bovine mammary gland. Different doses of Phe dipeptide (0 and
11.7 pg/mL)and DEPC (0, 0.01, 0.1, 0.5 and 1 mmol/L) were added to the culture medium of bovine
mammary gland tissues. After incubated in the experimental medium, mammary tissues and medium were col-
lected and used for gene expression and milk protein determination, respectively. The results showed that 1)
Phe dipeptide increased oligopeptide transporter 2 and « -casein gene expression and milk protein quantity in
the medium (P <0.05); 2) with increasing of DEPC dose, a-casein gene mRNA level (P <0.01) and
synthesis of milk protein (P <0.05) were decreased; 3) treatment with 0. 5 mmol/L DEPC significantly de-
creased g, -casein gene expression ( P <0.05) and synthesis of milk protein ( P <0.01) in Phe dipeptide
group, and synthesis of milk protein ( P <0.05) in free Phe group, but had no effect on o, -casein gene mR-
NA level (P >0.05) in free Phe group. These results indicate that Phe dipeptide can be used for synthesis of
milk protein by bovine mammary gland while PepT2 may play an important role in small peptides uptake by bo-
vine mammary gland. [ Chinese Journal of Animal Nutrition, 2011, 23(8) :1303-1308 |

Key words: dipeptides; PepT2; casein; DEPC; bovine mammary gland tissues
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