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Research on L-type Amino Acid Transporter 1 and Its Ligand

Coordinated Expression in Dairy Cow Mammary Gland
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Abstract: To investigate the underlying relationship between amino acid transportation and lacta-
tion in dairy cow mammary gland, LAT]1 and 4F2hc expression were detected by laser confocal
microscope. The results showed that LAT1 and 4F2hc expression were higher in mammary gland
with high quality milk than mammary gland with low quality milk and mammary gland in dry pe-
riod. In lactation,LAT1 and 4F2hc were detected on the basolateral of acinar epithelial cells and
myoepithelial cells. In dry period, LAT1 and 4F2hc were detected on the plasma membrane of duc-
tal epithelial cells. Correlation analysis showed LLAT1 expression was highly correlated with
4F2hc. All these results revealed that LAT1 was the major amino acid transporter in mammary
gland of dairy cow. LAT1/4F2hc coordinated expression was closely related to milk protein syn-
thesis and mammary gland reconstruction.

Key words: dairy cow;mammary gland; LATI1;4F2hc;coordinated expression;correlation

L A5 3 R %% 18 # & 1 (L-type amino acid transporter 1, LATD) BiGHRAHANp FTEHWERE

Y75 B H5:2013-08-20

ESTE :2010 4F = &5 2 150 1 - 22 ) b 1 300RFBF 3 4 106 A 9% 10D IR A0 O 2800 26 Bk ) (20102325120018) 5 2012 4F B V145 W 4 J5 BHIF ) 3h 4
(LBH-Q12157)

EEBIA MK 0 1980-) Lo, IR VL 22 P N 1L @l B8z L 32 B N S IB FLAE 2 5 FUMR B BE 45 B 5% . E-mail : linlu516 @163, com

« BIS1ES B , f % , E-mail : xiaominghou@126. com



2 3 oA LRI

SERRIE A2 AR 1 R LI A 15 2 2L R o B I 32 3R B 5T 213

B35 FART L 00T AN M A1 TR B A S U 1R RN D
FRASERIEA AN . LATL & — ek
N B i 25 AF2 T 50 EE BE (4F2he. solute
carrier[ slc]3A2,slc3a2) Mt k4 & B L H
RIELATL/4F2he) A4 HAT 58 ARG T HEH

WrE W FLUIR B FL i R LAT1/4F 2he o] 8
J& G LR 1% i 1M L5 B e N FLAR E B A0 i A a0 5 A
it B JE LATL/4F2he #3235 15 95 4 3L It 6 7L D) fig
ZIAI R R AN AE o A58 R 18] 32 S 5 96 12
AR BOHEM L RE R BE N WA B m I EN
W FL IR FL AR P A8 DA K T 4 30 e S0 38 5 44 2
AL LATL Rl AF2he #3235 7807 F1 4 35 & i
FEOE5E 300 T34 SLR b LATT Rl 4F2he K3k
AR S W TR AR T LAT1/4F2he 5 LR 3L 20
AE Z 1] (9 56 R S B JE A

1 #R5FZE
1.1 R ISR

F B - 1LY AF2he £ 5 B $T MK (Santa
Cruz,sc-31250) . iy LAT1 £ 5% Prik (Abcam,
ab85226) . I $i % IgG-R (Santa Cruz, sc-2905) | I
¥i2E 1gG-FITC(Santa Cruz,sc-2024) . &f B F 97 1.
5 Ll &% DAPI,

T BALES OB I R A B (Leica TCS
SP2) . %% Y] F L (Leica CM1850)
1.2 REHR

AR 5 5 R A [A) 4 % A5 44 T b FL b ) s 2L R
FR LR 3. 2700, FUIR % 4. 1700 b7+
MAEARGLEAE 2.89% AR 3. 22 LI K
T3 30 H W ff 0 45 248 %% 3 Sk i AT ik . I
WhE RS R F . A A BUIRAS IR OB ic 3% .
W24 T8 52 I - HCRL R SR 21 21, 30 Y 08 R e [ S
W, —80°CURfra .
1.3 [E#EBERLEEAR

By A U MR e AR 0 2L, IR KRl JRE 7
pm, VKERE)F 2 PBS(pH7. 4) 40 B JG o ¥ 79 [H &
10 min, X T . PBS ¥ 3 K BIK 5 min, R 5
M 10% 3 i g =\ B 2 he B4 RE, R
LATI(1 ¢ 25) 1 4F2hc(1 = 50) £ i BRI & 41
LY R4 Tk, %2 Rk —Pi, 1 PBS ik 3
a3 i I Bt o 1gG-R FPrHi 1gG-FITC g &
L) B, 37 “CHER] 30 min, )5 %A DAPI fRid
M, EEIEE 10 min, PBS {H LG, P98 6

KE R E F s
1.4 EBRE

SR IO 3 3R 48 B U X 4 00 Fr gk A7 WL
g%, RRA LY kB 5 AR TR B IF X
KOG R BT 2 R BrA OG0 R 4R T A [
18 D't H A 1 A iR B R AT A B
1.5 HELAESSITHH

LATI1 Fl 4F2hc 33k 0922 %58 B ] Image Pro
Plus 6. 0 B 347 23 Fr » DL A WL BT 19 - 25 0 % &
o LATL F1 4F2he (9 3R3K 58 B . B 45 %06 % M
SPSS16. 0 #4743t 3 #r .

2 & R
2.1 WHZERH LATI RIXMEMHR

WAL A FLR 3R 00 fef T HE 4 A LR
LATI 35 029 00 BE 8 . 76 FL I /N i i 3 IX.
I, LATI B 58 7E L i T 60 45 #4919 38 i A0 O 4 S 35
KB TAD s TEFLIR S8 XL LATL fE 287 S8
(9 L b Bz 240 e v 32 3K, 3238 07 S WL Bz 440 B 1) 2
MBS (B 1A2.A3),

WAL G FL AR R 00 g T R4 4 LR R
LATL 33K 09058 BEAR T i FL A 11 28 00 4 ST 31475
Ao FEFLIR/INUT IR X3 LATL [ 28 7 2L IR i
SERY B FE R AN 2 25 (1B 7E FLIR 54 IX 8K
LATI FIZE 58 b 240 M 235, J i M) A 5 48 i Ol
BrR 2] (& 1B2.B3)

T 1. LATL AEZLIR 548 b R 48 i i 555 )
A 0 4 e 1 ek (J] 1C1~C3)

2.2 WHFLERH 4F2he RIXHEMH R

WA 7L I v LA 1 R 1 A S0 $EL 0P A 2L R i iR
X35, 4F2he 78 FL R IR 760 45 0 1 B35 I A0 M 3% 58 (&
2ADTEFLIR 58 X 8, AF2he 76 5 5 | 2 40 g 48
i B DA R 2L MR A =2 ) A 5 o e R 31 (] 2A2
A3) . W FL AR LA B A 0 far S 30 A4 3L b
4F2he (2B 5 i FLEE F1 28 04 A 307 30075 24 A [+
(! 2B1~B3),

T8, AF2he 78 2L MR 5 4 b 5 20 Hf i) 240 Jif B
DL A5 I B R s (] 2CD) R AR S 4
b Bz A Ah ) IR B SRR B 2 (18] 2C2.C3),

2.3 WH4ZLER® LAT1 il 4F2he RIZEETK

R 4 L M 2L 2 100 42 f 95 5 e I 1) 8O 2 3R 4
Kl J o>k H Tmage Pro Plus 6. 0 B4 47 92 G 5 B
Gy A LB R - 256 %% B R R LAT 1RIAF 2he



214 oo

—_—

75 pm

—_—

= -
75 pm 75 pm

Al~A3. WL w FLE AR R FLIR L8

—
35 um

—
35 pm

AL FUR I X, A2 A3 LIRS X B1~B3. AL R FLE A

R FUIR AL CL~C3. T U R g5 FLIR 41, T Il 35 (%9064 DAPT FRic B4 A% . 41 (55t oy TRITC

FRiC s LATL

A1-A3. Dairy cow mammary gland in lactation with high quality milk. Al represented mammary acini area, A2 and A3

represented mammary duct area; B1-B3. Dairy cow mammary gland in lactation with low quality milk; C1-C3. Dairy
cow mammary gland in dry period. The same as bleow. Nucleus was stained by DAPI (blue) and LLAT1 was stained

by TRITC (red)
1 HRERELNDEFIED LATI BFRIE
Fig. 1

BAK PR S RNE 3 Fin., Wrl ez
AR T 5 2R FLIR AL 4 LATL 38K
V- v T U LB L AR A 00 A 0T 2 A T
5 3 04 i i 345 24 (P<C0. 01) , 4F2he 1 32 3k K F
75 v T W FL AR L AR 50 7 ST IEL 5 A R0 T 5 4
() 47 9 A3 4= (P<<0. 05) . {H 7 T W W05 4= FL AR
H, LATL (9 3Rk W3 8 T 6 2L AR 2L 3 1 38 09
W4 (P<<0. 05) . 1fil 4F2he 1 3R 35 76 W 2L 911K
LA P SR A g 00T LA A R0 5 300 %) g 307 2R 405 4 L
2 RN E (P>>0.05),
2.4 WHZLER S LAT1 f1 4F2he B th E Rk

SR FH O 404 3 3R A S TRl Re R % g A 3L R

Expression of LAT1 in dairy cow mammary gland by laser confocal microscopy
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Fig. 2 Expression of 4F2hc in dairy cow mammary gland by laser confocal microscopy
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H. Dairy cow mammary gland in lactation with high quality

milk; L. Dairy cow mammary gland in lactation with low qual-
ity milk;P. Dairy cow mammary gland in dry period
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Fig. 3 Expression of LAT1 and 4F2hc in dairy cow mam-
mary gland
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Table 1 Correlation analysis of LAT1 and 4F2hc expression
in dairy cow mammary gland
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Fig. 4 Coordinated expression of LAT1 and 4F2hc in dairy cow mammary gland by laser confocal microscopy
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