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Project Title: A STUDY ON QUANTITATIVE GENE EXPRESSIONS OF AMINO ACID
TRANSPORTERS; ATA2, LAT2, 4F2hc, ASCTI, ATBO’+, CAT1 AND CAT2B, AT EARLY AND PEAK

LACTATION IN PORCINE MAMMARY TISSUE.

Name of the Investigators: 1. Associate professor Dr. Boonrit Thongsong
2. Assistant professor Dr. Sarinee Kalandakanond-Thongsong
3. Mr. Somporn Wangsoongnoen

Year: August 2008

Abstract

The objective of this study was to determine the physiological changes in the early (day 9th)
and peak (day 19th) stage of lactation on the quantitative mRNA expression of these amino acid
transporters; LAT2, and 4F2he (System L and heterodimer), ATA2 (System A), ASCT1 (System
ASC), ATB™ (System B™), CATI, and CAT2B (System y+) in lactating porcine mammary cell.
Eight multiparous crossbred lactating sows were randomly divided into 2 groups based on their
equal productive performances, mammary gland conformation and farrowing day. Blood samples
of sows and their piglets were collected via anterior vena cava puncture and mammary tissue
samples of sows were obtained by incisional biopsy on d 9 and 19 of lactation. For 18 free amino
acids in blood plasma, no significant effect of the two different stages was observed in sows but
proline, arginine and lysine in suckling piglets were changed significantly (P < 0.05). To focus on
the stages of lactation, sows in early lactation (day 9) with normal dietary nutrients showed
enhancement in quantitative mRNA expression of variety amino acid transporters; LAT2, ATA2,
ASCT]1, ATB0’+, CAT1 and CAT2B in mammary secretory cells when compared to those in peak
lactation (day 19). On the other hand, no significant difference in quantitative mRNA expression of
supporting transporter; 4F2hc, of system L was found between these lactation periods. One possible
explanation of this might be to adjust their physiological functions involved in the adaptation to

mammary cell proliferation and differentiation for milk production.

Keywords: lactation, mammary cell, amino acid transporter, mnRNA expression, sow
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ADG = Average daily gain

AOAC = Association of official analytical chemists
ASCT1 = Alanine serine cysteine threonine transporter 1
ATA2 = Amino acid transporter A 2

ATB*" = Amino acid transporter B"

CAT1 = Cationic amino acid transporter 1

CAT?2B = Cationic amino acid transporter 2B

cDNA = Complementary DNA

DNA = Deoxyribonucleic acid

g = Gram

g/d = Gram / day

HPLC = High performance liquid chromatography
kg/d  =Kilogram / day

LAT2 = L-type amino acid transporter 2

mRNA = Messenger RNA

ul = Microliter

NCBI = National Center for Biotechnology Information
NRC = National research council

pmol = Picomole

RNA = Ribonucleic acid

RT-PCR= Reverse transcriptase — polymerase chain reaction
SEM = Standard error of mean

TAE = Tris acetic acid EDTA

4F2hc =4F2 heavy chain

18s rRNA= 18S ribosomal RNA
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3 T A o 1 o A sloy a Aa 9
AURIUNANDAIUNTS NN ITUN (IUN 28 mmmﬂﬂmuu) uazﬂsmmmmsmullﬂmmgﬂ

v
T A

4 [ Y v v
an3 aauadun 14500113 creep feed (Fuf 19 voams Isiua) dunsenand1uy (Jui 28 ves
Y
M3 1)
a 4 4 1 1< o [ ~ Sidy
2) WAN3ATILHOIAYTENO LN INFULVDI0IMIT DINMIFUNUAI0E1901%137 151084
Y v Ay [ = A Y Y ~
gNINAN0INADANITNARDY laun ANFu wasnu Tdsau wele luiiuid unaiFounas
[ an agz} a a a Y d'
Woaosa mMuATMIVeT AOAC (1990) sAwnrHalazlSunansaez i lualensos HPLC
a 4 a @ 4
3) HAMINTINVATIZHANUTNTUYIRTADE THs 1@ Tunaaualenses HPLC 1u
[ Y
ui 9 uaz19 veams Tuy feluminazgngns
@ 1 a { I 1
4) HAMIUAAIDDNYDI mMRNA VoIdIvuaInTanzl Tunastany Tasuaauilugioisves
119U DNA d115ualvuansaazi Tutaazal uasilSsuieounnumiieu (identity) ¥998191

wan ldnudoyalu Gen Bank TagldT1sinsuuos NCBI blast
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[ 2 [
5) walSuaMsuEAIEenUed mRNA vesdlvuainsanii luiasranuluilowediuy
o A 9 Aa & o 1 = = Y .
gnslutun o waz19 vesmslduy MaadudadiunlSeuieununsudaieonued internal
< 1 ) v W 1 a 1 o [
control Taguaauduzdaieveny DNA dwsudaudiniaozii luuaazdl uazuaauily
a A A I o (] s A o Y ~ 1 a 1 v A= '
siUnsmvessuanaalludadiuvesduiiimifvudinsaeziTunaazdrnfdnyido
internal control A28 71511A533AANMYNVE LD DNA (ScionImage)

a o o 1 a
5. NS AATIEHIINTUAANEBNVON mRNA VONAIYUAINTADLN 11

E4
N15aNA Total RNA g 1A0UNT1 RT-PCR
o w i dy A 9 Ad o [l . . . ® .
1) ‘LJM’JE’JEJ”NLH’EJLEJ?)L@]11!3Jﬁ;ﬂ5mﬂﬂiﬂ“m@§ﬂu RNAlater tissue protection kit ~ (Qiagen,
4 1
Germany) 8191M3d@ia Total RNA mmduasunszy i lugiievesyganadoy Aurum™ Total
RNA Fatty and Fibrous Tissue Kit (Biorad, USA) 11 Total RNA #ldmadheene cDNA
(complementary DNA) 1a875 Reverse transcription GQ]I’JFJG];WV]@E‘TE)‘]J iScrip‘[TM Select cDNA
$ { I @ o
Synthesis kit (Biorad, USA) @31i@1¢U99 mRNA fignas1ailu cDNA Tagerdemsiiauues
3 o ’ Y . I a A '
1o layad Reverse transcriptase uaz 19 random hexamer primer 111L1Jui;m5m%mamﬁ Tag
a va ;1 ~ o Y =} [ 1
Utammtuaeuiuuzh 3 lugievesganadousina1n
2) Msinsen PCR 1@z MsienyuIang gel electrophoresis
2L o a 09: A Y 1A ™
NIEUIUNII PCR “IN@]'WL!L!ﬂTi@]'lll"Uuﬁﬂuﬂﬁzuqﬁiuﬂhﬂﬂlﬂﬂﬂzﬂﬂﬂﬁ’ETU 1Q
Supermix (NaUsznoy 100 mM KCI, 40 mM Tris-HCl, 1.6 mM dNTPs, iTaq DNA
polymerase, 50 units/ml, 6 mM MgCI2, and stabilizers) (Biorad, USA) sznoudredaaiu IQ
supermix 25 ul, autoclaved ultra pure water 22 pl, primer NOONUUVNBUAIVUAINTABS N TUN
Y Y [
aulefny forward primer 0.5 pl 1A% reverse primer 0.5 pl LAZA1TAIAYU cDNA Vo uiioboid
Y 2 Y Y [
UN 2.0 pl FINNIFUNINDY 50 pl e 1 UHATe1 NIUFMTD primer pairs (Operon, USA) A1 1u
MIANEINTUAAIDDNVDITUAIVUAINTADZH U UAAITI9a2IBoARIA15190 3 Taas U
o & ~ o I = v
I‘]Jillﬂﬁll‘ﬂ@\iﬂﬁgllﬁuﬂ15 PCR @491 11019 activate: enzyme 1 95 C L‘]JUL'J?I'] 3 UIN AUAY
y
o . Y . I~ a =1
J9UNTEVIUNIINT PCR; 3 step cycling 1/5¢n0VAY denaturation 94°C 1Tua130 w1
. (@] S 2 2 . O <3| A2 o o o
annealing 58 "C 1Wuran 30 AN extension 72°C 1WA 1 WA @MUIU 40 59U AINTUNT
HAAIDDNVOIIUAIVUAINTADZH TUANY 1A 30 50U d1M5U 18S rRNA) 1azii1n1g complete
.. o < = J = o a Ay vy ~
polymerization 72°C Wunar 10 i Mniudahwanaa PCR 7 lduenuiia DNA ¥998u
LABYAIAIY gel electrophoresis (1.8% agarose gel in TAE) ¥9l @13 ethidium bromide wfmagj
o 1w 4 =) ~ @ A A ]
ﬂ’]'ﬁu@ﬂﬁm!ﬁ”h‘hWWﬂ‘U 70 I'Ja@] !f]JiEJUW]EJUﬂ‘U DNA 153 1UNNINUIHIONUUUDU (DNA
2 ]
ladder) MagiiWanan PCR d@4A598UIUSIALLUE (sequencing) BnAT tWorlSeuiiaunanu

iillou (identity) vosdrauwan lanudoyalu Gen Bank Tagl4T1s1unsuvee NCBI blast
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M3197 3 uaasg primer N1 lunszUIUMT PCR nazamiavesduihnine Noonuuuuiain

{q ¥
Yoyalu Gen Bank N 1diluduun

Bu Primer pair GenBank 1A ¥ilaveddad
5y > 3 Accession no. (bp) AU
4F2hc CACAAGAACCAGAAGGATGA (F) J02939 183 human
(Heterodimer 5$UUL) AGTGTCAACCTGAGTGGAGA R)
LAT2 TTTCCAGGAACCTGACATCG (F) AF171669 200 human
(F¥uu L) ACATTGCAGTGACATAAGCG (R)
ATA2 AATCTGACCAATGCGATTGTG (F) AF249673 164 rat
(3¥uu A) AATAAAGACCCTCCTTCGTTG (R)
ASCT1 GGACTCTTTCCTCGACCTG (F) L14595 150 human
(521U ASC) ATCTCAGTGCCTATGGGGATCT (R)
CATI CCTACCTCTACAGCTACGT (F)  AY371320 153 porcine
(Gzuvy) AGAACTCCCCGATGGGCTTG (R)
CAT2B CCCAATGCCTCGTGTAATCT (F) U76369 121 human
(32U y) TGCCACTGCACCCGATGATAAAGT (R)
ATB" GGTGGTCCATTTTGGTCCATAT (F) AF151978 86 human
(szuu B™) GTGATCGTTTCAATCGAAGCAA (R)
18S rRNA CCGCGGTTCTATTTTGTTGGTTTT (F) AF102857 399 porcine
(AINIVAN) CGGGCCGGGTGAGGTTTC (R)
CAT2A CAAGACGGGGTCTGCATATT (F) U76368 368 porcine
Gzuuy) TGCCACATTTCCTTTCACAA (R)

a g A o 1 a an
6. N5 ANTIEHUTNIUNITUAANOBNVYDN mRNA VoA IVUAINTADL N 11 1nedF Semiquantitative

reverse transcriptase — polymerase chain-reaction

AOUNMTANATIZHUSINAUMITUTAIODNVOI MRNA 499620 UaINTALE 11 N1

UIUIDVMNVIZ AU NS VIUVDIF1VUAINTABE L IULAAEAINS DUAD 18S rRNA
Y v

N3ZUIUMI PCR andumsnindunounizy 1 lugiiovowmnaaou 1Q™ Supermix 4

2 9y Y Aq Y =2 = o 1 a 19 ¥ . Qa’/
srwazeavr AU g lumsanyimsuaaseonvesdudIvuaInsaosl 1y 1aly primer 119910
~ ~ @ ] o <
outhwuneuazdudniugunieluluvasa PCR - woniu wasainnszuiums PCR @59

Y

4 o . o [ 1
AuYsaiLaziINsHenUUIARIY gel electrophoresis 1IN sUoUdAdIUANUTVVD IO
(band) YOIHAWAA PCR 32%1714 DNA 109d1vuadnsaozl luithvunenazd) internal control

MNa90INNQNIENDU gel  electrophoresis  11A2A201AT0IATIVIAAITNVD DY DNA
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% % 1 a I
(densitometer) TAgseAUMIIUEAIDDNYDI mRNA mamamumﬂiﬂazﬂmﬂmmmzmegﬂu

AAFIUADTEALNSUAAIODNUDIAI internal control

Aa o a a = @ 1 A o y 9 A
7. mynangimiansaesl lulunaaunnin@en  dredraaeagnillilunendlnios
Py 3 I { o o I
Juannznou (centrifuge) ANM5 3000 x g (Huai 15 Wi 7 4 °C imsueamnuwaraun 3

= ° o ! o 1 4 4
TurasanaasaazuFuIUAUN —20 °C aunszRIndeunazideliasredrenTeds HPLC tive
1 [ Yy 9 a 1 @ o @ Y J
wenavszneutazIanNUTNTUVDINTAREE THIAazAd 311U 18 @2 laun uemsian/
= = =) —~ =\ =

HOANITIU (Asp/Asn) NGANUN/NGATY (Glw/GIn) 103U (Ser) N3 Toiiu (Thr) Tnadu (Gly)
p¥a1HU (Ala) 0159HU (Arg) MO3U (Tau) 158U (Pro) 1au (Val) ' InTetiu (Met) loTag
F1 (Tle) gFU (Leuw) N3 Tauvlu (Trp) Wilaozariin (Phe) ladu (Lys) dahan (His) uazInls
& (Tyr)

8. MINATIZHN AN

a 4 [
TNUHUNINAAD MUY completely randomized design  AATIEHAIVLANA VD
ANNDIVDINANITNAADIVDIUTIUNTUEA0DNUDI MRNA UDIAIVUAINTABLN IUNATID
L A4 v Y 9 A v A v

nuluwdemoduy tazaNuNILYansaozd 1ulunatanwd Judun 9 uaz 19 ¥oaNs Uy

oajl [ a a 9 1 Y d‘a 9 1 oy v W d‘ Q' d?’

sawiguanyazmsnsayaula laun Ysmnaemsinulaveswigns hmindrimuiu
o a a = = 1% ' o 7 Y .

on31MsI YA la (ADG) veodgngns aFeumennuluudazdiaiy a2e unpair ttest  1ag

v
9 v A

MruasEaUtad1nun P < 0.05

g
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' @ 9 1 4 Y { o 3 a
agimmumm@mmsmmuuqﬂiizﬂzﬁﬂﬂwuugﬂmuﬁ NRC hUgUN i’]ll‘ﬂ\i‘ﬂiiﬂmﬂ’ﬂu

=
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Wuduuazaugavesnsaezd lu (Haaasluasieh 5) egluszauidndiuigninas 1asy

A1519N 4 Proximate analysis of nutrient composition in the experimental diets

Nutrients

Nutrient level (%)

Crude protein, %
Fat, %

Fiber, %

Ash, %
Calcium, %
Phosphorous, %

Moisture, %

19.43
9.98
2.89
8.05
1.09
1.34
9.08

M1319% 5 Result of amino acid composition in the experimental diets

Amino acids in diet Concentration
(mg/100mg)
Lysine 1.32
Threonine 0.61
Arginine 1.11
Histidine 0.36
Isoleucine 0.62
Leucine 1.27
Phynylalanine 0.65
Valine 0.74
Alanine 0.82
Aspartic 1.93
Serine 0.81
Glutamic 3.23
Glycine 0.68
Proline 0.65
Tyrosine 0.43
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uaaafSinaemnsiuagnsnulanaziszansnmmswsyivlavesgngns (lumsi
d‘ U ] aszl U a Y a d‘ ] 1 [ 1
#1 6) wunlunignsine 2 ngumsnaaes ansanueIms lalulFinai iuendesiulunsas

E4
o 4 1 1 1 T o a 1
dUatvesmsnaass i’JllﬁthiJﬁWa@]’EJﬂ’J"I?JLmﬂ@N@i’)ﬂﬁliﬁﬂilaﬂﬂgﬂi@ﬂ%ﬁﬁiuﬂﬂﬂﬂﬁ

1T v

] Y ] 14 [ v
naaes dwmsulugngns Ysmmemnsiauld shminduazaundsihmindrnmuiuaedd

9
1w 1 o 4 % v |l 1 v o
@muimmagﬁﬂﬂm@mamzﬂzg’;mmimammmqﬂqﬂim 2 ﬂqu"luﬁmwmmmwﬂmu

[

pgnaledmAunIaann (P> 0.05)

5]

A1519% 6 Effect of lactation periods on performance of lactating sows and their piglets

Items Day of lactation P-value

Group of day 9  Group of day 19

Sows
Number of sows 4 4

Feed intake of sow (kg/d)

wk 1 2.88 + 1.08 2,99 +£0.91 0.28
wk 2 2.17+1.18 2,99 +£0.91 0.23
wk 3 3.39 +£0.96 3.00+0.71 0.51
wk 4 3.61 £0.54 3.30+£0.55 0.42

Piglet survivability (%)
d 0-28 83.3+£16.30 92.5+16.80 0.44

Number of piglets

do 10.8 £ 1.71 9.00+1.0 0.09
doe 9.00 £0.82 8.60+1.7 0.68
di12 9.00 +£0.82 8.60 £ 1.67 0.68
d18 9.00+0.82 8.60 + 1.67 0.68
d24 9.00 £0.82 8.40 £2.07 0.61
d28 8.75 £0.50 8.40 £2.07 0.75

d 0-28 8.75+0.50 8.40 +£2.07 0.75
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Items Day of lactation P-value
Group of day 9  Group of day 19
Piglets
Feed intake of piglet (g/d) 25.7+53 273+99 0.78
Piglet weight (kg)

do 1.62+0.14 1.46+0.24 0.27
de 2.56 £0.25 241+0.24 0.40
d12 3.42+0.28 3.19+£0.28 0.25
d18 4.50 £ 0.45 4.26 £0.29 0.36
d24 5.75 £ 0.56 5.46 £0.39 0.39
d 28 6.673 £0.53 6.582 +0.46 0.79

ADG of piglet (g/d)
d 0-6 155+57.0 158 +31.0 0.91
d6-12 145 £36.8 129 +36.7 0.56
d12-18 180 +£52.2 180 +£27.98 0.99
d 18-24 208 +39.2 200 +45.1 0.78
d 24-28 230 £45.57 256 +38.84 0.39
d 0-28 174.1 £20.0 173.3+£16.0 0.10

Data are presented as means +SEM.

v Y Y ) 5 %4 r r b4 ;
Wﬂi&‘,’ﬂﬂﬂ?7%4%3]%%7]93ﬂ5ﬂ633l?u7)\7 18 ﬂ??HW@'IETWHIE)\?J!?JQ'ﬂ5%?3?W1J3J4ﬁ£lﬂgﬂ
o A k4 & o !
uazlugngnsszazgaun | goihinasdaienuazingzd | Taemsinudiediadoationsn
v A dy Y ] [ A
wargu luiui 9 uag 19 ‘1]@\153ﬂ%LﬁﬂQi‘l’iuNQﬂﬁnﬂLm’Qﬂi (ﬂ\‘lllﬁﬂ\ﬂuﬁ"ﬁﬁ‘ﬂ 7) uaﬂugﬂ

[V ~ Y 9 A ] ] 1 Y :,'
qns (Aaaadlumsan 8) anuwuIuveInsaozl Tuuaaza luuigasszes Inunlung 2

[ 1

Fuganan ldwundianuuanaiuiuedsidsdingyneada @ > 0.05) dalugngns

o w a

A A [ Yy 9 1T AW a
5383@@‘”%’ﬁnﬂiﬂ‘W‘UﬂﬁlﬂﬁEJ“L!LL“]Jail‘VIiJi$mJﬂ’ﬂiJ!fUilleuaﬂﬁﬂ’E]EJ'I\HJIJEJETW]QIJ‘I/HQZ‘T’LW] (P

v 1 v Y v
<0.01) TuSuin 19 Wenlssumeuduiun 9 voams iy Taun Tisau arunsaeziTun

A o v

= A @ Yy 9 A d? ' o an Y
wumsasunlaanisgauA NNV NN U I NN IT AN NEDA P < 0.05) hlﬂl!,ﬂ

9

da =~
213911u taz ladu



M15199 7 Amino acid concentration in sow's plasma (pmol/microliter) on day 9 and 19 of

lactation

No. Amino acids Plasma concentration (pmol/microliter) Significant P-value

Day 9 of lactation Day 19 of lactation

(n=4) (n=4)
1 Aspartic 24.49 +£5.589 17.95 £3.438 ns 0.3572
2 Serine 147.6 +36.39 220.2 + 18.64 ns 0.1262
3 Glutamic 140.9 +39.89 110.2 +17.40 ns 0.5068
4  Glycine 672.1 £104.3 919.7 + 98.67 ns 0.1354
5 Histidine 335.4 +40.13 417.8 £31.19 ns 0.1560
6  Taurine 29.41 + 6.980 31.30+1.815 ns 0.8019
7  Arginine 179.5 £ 51.71 236.8 +12.74 ns 0.3228
8  Threonine 157.2 £23.79 232.8+22.77 ns 0.0616
9  Alanine 433.1 £75.22 4943 +22.85 ns 0.4657
10  Proline 565.1 £ 87.56 439.6 + 151.9 ns 0.5011
11 Tyrosine 94.36 +£12.75 124.4 £ 12.03 ns 0.1371
12 Valine 267.8 +33.81 285.2 +£29.34 ns 0.7123
13 Methionine 86.32 +£24.28 120.3 £29.50 ns 0.4080
14 Lysine 238.6 £ 69.42 320.9 £26.69 ns 0.3107
15 Isoleucine 101.4 +12.56 112.4 + 8.752 ns 0.4992
16 Leucine 140.1 +£19.75 152.9 +£13.67 ns 0.6112
17  Phenylalanine 73.38 £11.60 88.5745.259 ns 0.2779
18  Tryptophan 167.9 £23.38 155.4£15.54 ns 0.6727

Data are presented as means = SEM. ‘ns is not statistical significance at p >0.05.



M1319%1 8 Amino acid concentration in piglet's plasma (pmol/microliter) on day 9 and 19

18

of lactation
No. Amino acids Plasma concentration (pmol/microliter) Significant  P-value
Day 9 of lactation Day 19 of lactation
(n=4) (n=4)

1 Aspartic 32.52+£6.926 16.93 +£1.723 ns 0.0717
2 Serine 222.6 +32.17 229.6 +13.00 ns 0.8460
3 Glutamic 257.6 +41.35 163.5+£22.28 ns 0.0918
4  Glycine 729.3 £72.73 882.2 + 60.53 ns 0.1574
5  Histidine 383.5 +£56.86 447.5 +£50.25 ns 0.4311
6  Taurine 118.3 + 17.95 109.1 £12.90 ns 0.6911
7  Arginine 83.26 +10.17 157.2 £20.32 * 0.0174
8  Threonine 218.6 + 18.74 184.6 +11.37 ns 0.1716
9  Alanine 723.7 £ 88.50 539.8 +48.88 ns 0.1189
10 Proline 978.4 + 89.40 461.3 +£27.70 *x 0.0015
11 Tyrosine 124.5 +6.618 148.8 £ 19.27 ns 0.2779
12 Valine 2222 +7.226 203.4 +16.33 ns 0.3326
13 Methionine 50.22 + 6.094 57.35+10.42 ns 0.5765
14  Lysine 143.6 + 13.88 218.0 £ 13.23 *K 0.0081
15  Isoleucine 104.5 +9.993 101.0 +10.90 ns 0.8224
16  Leucine 182.5 + 8.933 161.3 +18.01 ns 0.3321
17  Phenylalanine 64.38 &+ 5.338 68.04'+ 8.068 ns 0.7180
18  Tryptophan 119.9+£3.273 103.5+£10.02 ns 0.1723

Data are presented as means £ SEM. Data are determined as statistical significance at *p < 0.05

and ** p <0.01. ns is not statistical significance at p > 0.05.
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wansuanivonvesiuIvuaInsnoziluliilode uunigns naaUIAZYLIA

dunisveswanda DNA fildninnszuaums PCR vesdudvudiniaozil luuaazaaluy
E s v o o 2 ax 24

ooaaai iy wag CAT2A Tudugns AMunszuIumMs lagds RT-PCR  Halvun

asemnosnuuy’ld Ao 18S rRNA = 399, ATA2 = 164, ATB"'= 86, LAT2 = 200, 4F2hc = 183,

CAT2B = 121, CAT2A(A1) = 368, CAT1 = 153 1ag ASCTI = 150 bp muday Falumsanun

$ Ao A o o Aq ¥ o Yo Y a o A A 9
asati lasimstuduang primer MlFamnsoinnldiugnsidess Tasmwiziuiiowoduu
v Y [

Tag total RNA #14lunszurums RT-PCR lannmsanadiediailomodiuuigns lugia

Y :I 3 ] o (] o ) v A ~ Y I . £

528z IINUUNG 2 $29 1agd1ed NAUgNITA M VEY CAT2A NlHmilu negative control 9

' . . = 9 Y @ 2 A ~ dyd

LR3I primer pairs NoonuuUATA TN A duiaziBeaiuaaddugii 2 wenaniidu
£ ]

Arvudansaozl Iy LAT2 | 4F2he taz ATA2 89 liimelissanumsuaasesnluiiomonan

Y
WIUUVRIGNT

100 bp A A A A A A A A A A

DNA 188 rENA ATA2 ATRY LAT2 4F2hc CAT2B CAT2A CAT1 ABCTI1
marker Mammary Liver

3 ﬂﬁ 2 PCR amplification of sequences comprising cDNA-from porcine mammary tissues by RT-
PCR. Amplification products by 40 cycles were subjected to electrophoresis on a 1.8% agarose gel
and visualized with ethidium bromide staining. The PCR amplified products were loaded at 18
pl/well. The mRNA of 18S rRNA, ATA2, ATB"", LAT2, 4F2hc, CAT2B, CATI, ASCTI
expressed in porcine mammary tissues (lane 1- 6 and 9-10) and CAT2A expressed in pig liver
tissues (lane 8). CAT2A was used as negative control which did not expressed in porcine mammary

tissues (lane 7 and 8).
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HaAINAN1IATIVIUEUSINUIVE (sequencing  analysis) 1WorSauiieunaumiionu

(identity) voId W UVaT 1A910A52UIUNTI PCR nudoyaly Gen Bank lnel¥1i/sunsuvod

=1

A =l =\ ~ o 1 a 1 ] =~ 9 I o
ATIH'bhmtLuﬂﬁhﬂluﬂﬂﬂ8u@3%uﬁﬂﬂiﬂ@%uIuiuu@a%@%ua%ﬂu%i%ﬁyuﬁlﬂlﬂﬂmﬂTﬂiu

I 9 ¥ 1 Y v 0
18S rRNA Nuaasoonluilowonmantiuun ldonnmsmulsuawanaalunizuiuns PCR

@

sazihwasndwusdIeufieuanumilou (identity) nundoyalugnsnieluauniolu
4

4

~Aq Y 9 [ . aw ~ 1A LY 1 Aa
Wy rat N1miluauuuulumseonuug primer lumsIseasail wusudvudinsaozl Tuluy
1 o A Aq Y I o AN ¥ v Aa A
uaazawazdunlfndudiniuguaielu 185 RNA 114 (query) AunTisteaulugns au 3o

1Y rat (sbjct) HANUIrNoUVeIAVIVE 95 - 100 % lugns 88 — 94 % Tuau naz 78 — 94 % u

o o

& A 7 [ a a9 A Y
Wyrat HBUAIVUAINTAozl Tu ASCTT lulidoyadualugninsean 13y Gen Bank

R'

@ 1 a < o . o w
AMTUAIVUAINTADZA 11 LAT2 1iag ATA2 Gluqmlﬂu%’@y‘amimma (predicted) a1A UL

2

A )=} v A @ 1 a [ A v o @ A
ﬂNﬂ?ﬂﬂﬁMﬂuﬂDﬂu@ﬁmuﬁﬂﬂiﬂﬂ$uiu(ﬂﬂuﬁﬂﬂiuﬂﬁﬂTi@iﬁ%ﬂuﬂuﬁWﬂlHUﬁ%ﬂﬂ 1-3)

v
WU o W = Aq 9

) = = ~ [~ (% 1 A
NaMIASIEUEUNALIUaEAN 1 1/5auneuaun mﬂummuﬂumﬂﬁlu 18S rRNA FZHINN

Q

18 (query) funiisrearulugns (sbiet) linaumiion (identity) VOSSPV 98%

9

=gb|AF102857.1|aF102857 sus scrofa 185 ribosomal ENA gene, partial sequence
Length=649

Score = 641 bits (347), Expect = 0.0
Identities = 357/361 (98%), cGaps = 3/361 (0%)
strand=rPlus/Minus
Query 5 CGCA-GCT-CACTCCTGETGET GO CCGGTCCGTCAATTCCTTTAAGTTTCAGCTTTGCAA 62

. LUET LB R R B el
sbjct 477 CGCAGGCTCCACTCCTGGTGGTGLCC-TTCCGTCAATTCCTTTAAGTTTCAGCTTTGCAA 419

Query 63  CCATACTCCCCCCGGAACCCAAAGACTTTGGTTTCCCGGAAGCTGCCCGGCGGGTCATGG 122
LEELEDERREETTEEEEEE R LR e rntnl

shjct 418 CCATACTCCCCCCGGAACCCAAAGACTTIGGTTTCCCGGAAGCTGCCCGGOGGGTCATGE 359

Query 123 GAATAACGCCGCCGCATCGCCAGTCGGCATCGTTTATGGTCGGAACTACGACGGTATCTS 182

. FEREERTEET TR AR PR el
shjct 358 GAATAACGCCGCCGCATCGCCAGTCGGCATCGTT TATGETCGGAACTACGACGGTATCTG 299

query 183 ATCETCTTCGAACCTCCGACTTTCGTTCTTGATTAATGAAAACATTCTTGECAAATGCTT 242

. [TETETEREET T e e e et e e b e e e e b eerrl
sbjct 298 ATCGTCTTCGAACCTCCGACTTTCGTTCTTGATTAATGAAAACATTCTTGGCARATGCTT 239

Query ~ 243 TCGCTETGETCCGTCT TECGCCGaTCCAAGAATTTCACCTCTAGCGGOGUAATACGAATE 302

. LEUDRRETTEL TR T B BB TR R B L R L]
sbjct 238 TCGCTCTGGTCCGTCTTGCGLCGGTCCAAGAATTTCACCTCTAGCGGCGLAATACGAATG 179

Query 303 CCCCCGGCCGTCCCTCTTAATCATGGCCTCAGTTCCGAAAACCAACAAAATAGAACCGEG 362
LEELRRERLEEET R e et e e e e e e e e ey e eyl

sbjct 178 CCCCCGGCCGTCCCTCTTAATCATGGLCTCAGT TCCGAAAACCAACAAAATAGAACCGCGE 119

guery 363 6 363

I
sbjct 118 & 118
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v
A v o W =

wamsnsdududduagail 2 nfSoufenBudvudiniaeziiTu ASCTI sznaen 1@

(query) NuRTIs 10U TUAY (sbjct) ANuHilEU (identity) YIS UIIE 88% laelailisrvarulu

ang

=gb|L14595, 1| HUMASCT1A Human alanine/serine/cysteine/threonine transporter
(ASCTL) mRMNA,

complete cds

Length=2102

GEMNE ID: 6509 sLclad | solute carrier family 1 (glutamate/neutral amine acid
transporter), member 4 [Homo sapiens] (Over 10 PubMed links)

score = 121 bits (65), Expect = 7e-25
Identities = 90/102 (BB%), Gaps = 2/102 (1%)
strand=Plus/Minus

tde s i R T
! | I | ]|
shjet 787 TGTTCTGGGTCACGACT ITATAATC-GGTTGCATACGTACGGAAAGCTGCAACCACAAGA 729

Query &9 TTTGATGGAAAGAGGTTTCTGGCCAGETCGAGGAAAGAGTCC 110

. LE T BT L I RO TR
sbjct 728 TTGGAGGGAAACAGGTT TCTGGCCAGGTCGAGGAAAGAGTCC BE7

A v o w d' =) = ~ LY 1 a 0,+ 1 d' 9
wamsasguiudvuayan 3 nSsumovdudivudinsaoziilu ATB * sgnien 1a
(query) fUATTIBUTUENT azA (sbiet) HAMNIMIBY (identity) VOIS 97% Tugns

1a 93% luau

=gb|AY375265.2| sSus scrofa amino acid transporter B0+ mRMA, partial cds
Length=1058

GEME ID: 431671 s5LcBAl4 | solute carrier family & {amino acid transporter),
member 14 [Sus scrofal (10 or fewer PubMed links)

score = 78.7 bits (42), Expect = le-12
Identities = 44/45 (97%), Gaps = 0/45 (0%)
strand=Plus/Plus

Query 9 TTGACTTTGGGTCTGGACTCTCAGTTTGCTTCGATTGAAACGAT 53

. LEEDEDELEETY b= i et
shict 895 TTTGACTITGEGTCTGGACTCTCAGTTTGCTTCCATTGAAACGAT 939

=ref|NM_007231.1| - Homo sapiens-solute carrier family 6. (aming-acid
transperter),

member 14 (SLC6AL14), mRNA

gh|AFL51978.1|AF151978 Homo sapiens amine acid transporter BO+ (ATBO+) mRNA,
complete

cds
Length=4520

GENE ID: 11254 sLcbald | solute carrier family & (amino acid transporter),
member 14 [Homo sapiens] (10 or fewer pPubmed Tinks)

score = 73.1 bits (39), Expect = Je-11
Identities = 45/48 (93%), caps = 0/48 (0%)
strand=Plus/Plus

Query 9 TTTGACTTTGGLTCTGGACTCTCAGTTTGCTTCGATTGAAACGATCAC 56

L EEEE et e teeer e e e e e e e

shjet 1336 TTTAACTTTGGGTCTCGATTCTCAGTTTGCTTCGATTGAAACGATCAC 1383
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A v o w q‘ (= ~ ~ @ 1 a 1 Ay ¥
wamsasaudusvuwayai 4 nSsuioduarvudiniaozii Tu LAT2 5213197 19 (query)
nuniseaulugns uazau (sbjc) Un1umiiou (identity) vosdeuiud 98% Tugns uaz 94%

Tuau

=ref|xXM_001924415.1| PREDICTED: Sus scrofa similar to 4F27c-5 (LOCLO0151863),
partial

MRNA

Length=3553

GEME ID: 100151863 LoclO0151863 | similar to 4F21c-5% [Sus scrofa)l

score = 268 bits (145), Expect = 3a-69
Identities = 1527155 (98%), Gaps = 2/155 (1%)
strand=Plus/Minus

quary 1 TGTGACCAGTGGGA-GGAG=-TGAAGATGEC TCTGGGAAGGTTCTTGTAGGGATCCACAAG 58

. PEVTRLEETL PP E LR L L et
sbhjct 323 TGTGACCAGTGGGATGGAGATGAAGATGGCTCTGGGAAGGTTCTTGTAGGGATCCACAAG 264

Query 59  TTCCTCAGTCACATAATTGAGGAAGTTCCAGCCTCCGTAGGCAAAGGAGCCCTGAAGGAA 118
. PECEDET DL L BT B R EEL L L PR TR rrrrl
sbjct 263 TTCCTCAGTCACATAATTGAGGAAGTTCCAGCCTCCGTAGGCAAAGGAGCCCTGAAGGAA 204

query 119 AGCCAGTGOGATGAGGCCGATGTCAGGTTCCTGGA 153

. FEUETEATT LT L L] EE BRI
sbjct 203 AGCCAGTGCGATGAGGCCAATGTCAGGTTCCTGGA 169

»gb|AFL71669,1|AF171669 Homo sapiens glycoprotein-assocciated amine acid
transporter LATZ

(LATZ) mRMA, complete cds

Length=3728

GEME ID: 23428 sLc7a8 | solute carrier family 7 (cationic amino acid
transporter, y+ system), member & [Homo sapiens] (over 10 pPubMed Tinks)

score = 235 bits (127), Expect = 4e-59

Identities = 146/155 (94%), Gaps = 2/155 (1%)
strand=Plus/Minus
Query 1 TGTGACCAGTEGEGA-GEAG-TGAAGATGGCTCTGEGAAGGTTCTTGTAGGGATCCACAAG 58

. I R R R R S R S R R e S e e e RS S R NN N
sbjct 1054 TGTGACCAGTGGGATGGAGATGAAGATGGCTCTGGGAAGGTTCTTGTAGGGATCAACAAG 995

Query 59 TTCCTCAGTCACATAAT TGAGGAAGTTCCAGCCTCCGTAGGLAAAGGAGCCCTGAAGGAA 118

. FEETEERETEE TP e e e e ey e e e e
sbhjct 994 CTCCTCAGTCACGTAAT TCAGAAAGTTCCAGCCTCCATAGGC AAAGGAGCCCTGAAGGAS B35

At ot .
| L L i1
shjct 934 AGCCAGTGCGACGAGGCCGATGTCAGETTCCTGGA O00
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A v o W q‘ S A A v 1 a T oAy Y
Wﬁﬂ1§ﬂi)ﬂﬂﬂﬂﬂﬁ1ﬂ1ﬂﬂﬁﬁﬂ7]5Lﬂﬁﬂﬂrﬂﬂﬂﬂuﬂﬁmuﬁﬂﬂiﬂﬂznill4F2hci$ﬁ31&ﬂ1ﬂ(qumy)

[

dld . = = . . o w
‘LI‘VIlIiWENWL!GlL!’Qﬂi Hag¥iyrat (sbjct) HANUHUBDY (identity) VDIAIAVLUE 95% Gl,‘LlEIﬂi uag

78% Tumiyrat

>gh|EUS87016.1] Sus scrofa solute carrier family 3 member 2 (SLC3AZ) mRNA,
partial

cds

Length=1859

GENE ID: 1001445389 sLc3a2 | solute carrier family 3 (activators of dibasic and
neutral amino acid transport), member 2 [Sus scrofal

score = 241 bits (130), Expect = Je=6l
Identities = 147/154 (95%), Gaps = 5/154 (3%
strand=Plus/Plus

Query 1 CEACTTGG-ACAGATCGA-CCCGCTTTCGGETTCT-A-GAGAGATTTTGACAGTCTCCTGE 56
) PRERVETE PEPPTTELE B T PR T T ererernd
sbjct 654 CGACTTGGAACAGATCGACCCCGCTTTCGGTTCTAAGGA-AGATTTTGACAGTCTCCTGE 712

Query 57 AAGARSAAGAG ATCCGGGTCATTCTﬁGﬂECTCACTECCAAET&TAAGGGCC 116

. I||||III!rr1|J1II+rI LR EERE PR LRt
Shjct 713 AATCGGCCAAGARAAAGAGCATCCGGGTCATTCTAGACCTCACTCCCAACTATAAGGGCC 772

query 117 AGAACTCATGGTTCGTCTCCACTCAGGTTGACAC 150

. PEERUTTTDE AT BT PSR VT
sbjct 773 AGAACTCATGETTCGACTCCACTCAGGTGGACAC B06

}?h|u59324_1lnmu59324 Rattus norvegicus intestinal type II membrane
alycoprotein 4fF2hc

mRN4&, complete cds

Length=1797

GENE ID: 50567 slc3a2 | solute carrier family 3 (activators of dibasic and
neutral amino acid transport), member 2 [Rattus norvegicus)
(10 or fewer Pubmed links)

score = 95.3 bits (51) Expect = Ga-17
Identities = 124/157 (?8%}, Gaps = 13/157 (3%}
strand=Plus/Plus

query 1 CEACTTG=GACAGATCGA-CCCGCTTTCGG-TTCTA-GAGAGATTTTGACAG-TCTCCTG 55

L L e o o e e A L N e
sbjct 523 CGACTTGAAACAGATTGATCCCGATTTAGGCTCCCAGGA-AGATTTT-AAAGACCTTCTA 580

qQuery 56 CAATCG-GCCAAGAAAAAGAGCATCCGGGTCATTCTAGACCTCACTCCCAACTATAAGGG 114

. PEE L TETEETHT s TR A= et
shjet 581 CAA-AGTGCCAAGAAAAAGAGCATTCACATCATTTTGGACCTCACTCCCAACTATAAGGG 639

Query 115 CCAGAACT-CATGGTTCGTCTCCAC-TCAGGTTGACA 149

CEEOEE T eeererrr ee et reeer et
shjct 640 CCAGAA-TGCATGGTTCCTC-COTCCTCAGGCTGACA - 674
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A v o W q‘ (= ~ ~ @ 1 a 1 Ay ¥
AaNMINIIVGUBUHMAVLIVTYAT 6 L‘]Jﬁﬂﬂlﬂﬂﬂﬂuﬂﬁﬂluﬁﬂﬂiﬂﬂzniu CATI1 i%‘l’i’JN‘l/‘IUlﬂ (query)

[

A . = A . . o w
VNI lugns nazau (sbict) IANNIKNOU (identity) VOIMAUIUE 100% Tugns uay
90% lunu

=ref|nm_001012613.1| sus scrofa solute carrier family 7 (cationic amino acid
transporter,
w4+ system), member 1 (SLCTAL), mRMNA

gh|av371320.1| sus scrofa cationic amino acid transporter-1 mRMa, complete cds
Length=6416

GEME ID: 503545% sLc7Aal | solute carrier family 7 (cationic amino acid
transporter, y+ system), member 1 [Sus scrofa] (10 or fewer PubMmed Tinks)

score = 217 bits (117), Expect = le-53
Tdentities = 117/117 (100%), Gaps = 0/117 (0%
strand=Plus/Minus

Query 1 ACGTCGCACTCCAGECTCTCECGACGCTGEATETACCEATCATETAGGAGAGGATGAGGT 60

. FEVTTEEE DL LLbb P EEEL] L] R b LR D PR
shjct 772 ACGTCGCACTCCAGGLTCTGGLGACGCTGGATGTACCGATGATGTAGGAGAGGATGAGGT 713

query 61 TCCAGCCGGTGATGAAGGCCCAGAGCTCGCCCACGGTGACGTAGCTGTAGAGGTAGE 117
. CELEEEETT T LR LT DR CE LR TR
sbjct 712 TCCAGCCGGTGATGAAGGCCCAGAGCTCGLCCACGGTGACGTAGCTGTAGAGGTAGG 656

=gb|AFO7EL07.1|AFO7E107 Homo sapiens cationic amino acid transporter (CaT-1)
mRNA, complete

cds

Length=2130

GEME ID: 6541 sLc7al | solute carrier family 7 (cationic amino acid
transporter, v+ system), member 1 [Homo sapiens] (over 10 pPubMed links)

2a-31
0/107 (0%)

score = 143 bits (77). Expect
Identities = 977107 (90%), caps
strand=plus,/Minus

i n

Query 9 CTCCAGGCTETEGCGACGCTEEATETACCCATGATETACCACAGCATGAGETTCCAGCCS 68

, L e e R R N R s Iy
sbjct 518 CTCCAGGCCCTCGCTACGCTTGAAGTACCGATGATGTAGGAGAGGATTAAGTTCCAGCCG 459

Query &9 GTGATGAAGGCCCAGAGCTCGCCCACGGTGACGTAGCTGTAGAGGTA 115

, LEEEERRET T LTI E R T i
sbjct 458 GTGATGAAGGCCCAGAGCTCTCCAACGGTGACATAGCTGTAGAGGTA 412
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A v o W q‘ S A A v 1 a Ay Y
Wﬁﬂ1§ﬂi)ﬂﬂﬂﬂﬂﬁ1ﬂ1ﬂﬂﬁﬁﬂ7]7LﬂiﬂﬂrﬂﬂﬂﬂuﬁﬁmuﬁﬂﬂiﬂﬂzuiuAATA2 i$ﬁ31ﬂﬂ1ﬂ(quay)

[

A . = A . . o w
‘]JTIZJS"IENTL!GI,U’Q(ﬂS Hag¥iyrat (sbjct) UANUIUDU (identity) VONAIAULUT 98% lufﬁ]i uag

94% luviyrat

>reEIXM_00192?12?.1| PREDICTED: sus scrofa similar to solute carrier family 38,
member

2 (Locl00151955), mRNA

Length=4369

GEME ID: 100151955 Locl00l151955 | similar to solute carrier family 38, member 2
[sus scrofal

score = 213 bits (115), Expect = le-52
Identities = 120/122 (98%), Gaps = 1/122 (0%)
strand=Plus/Minus

Query 1 ACAGAATACAGGG-AAATATTGACACAACTGTCAAGAGAATTATAAAAAGAGCAATTCCA 59

) FREEEETET P e e frreEr nee e e e e e e e e e e e ey
shjct 413 ACAGAATACAGGGAAAATATTGACACAACTGTCAAGAGAAT TATAALAAGAGCAATTCCA 354

guery 60 GTATTAGCCATGGCATAAGAAAGCCCAAGGATTCCACTGCCCACAATCGCATTGGTCAGA 119
. FELDD T LAl LB LT DR PEE R P 111l
shjct 353 GTATTAGCCATGGCATAAGAAAGCCCAAGGATTCCACTGLCCACAATCGCATTGCTCAGA 294

query 120 TT 121
I
sbjet 293 TT 292

>gh|AF273024.1|AF273024 Rattus norvegicus amino acid system A transporter mRNA,
complete

cds
Length=4434

GENE ID: 29642 s1c38a2 | solute carrier Tamily 38, member 2 [Rattus norvegicus]
(over 10 pubMed Tinks)

Score = 174 bits (94), Expect = Ge-41
Identities = 110/117 (94%), Gaps = 3/117 (2%)
strand=PTus/Minus

query 7 TACAG-GGAAATAT TGACAC=AACTGTCAAGAGAATTATAAAMAGAGCAATTCCAGTATT 64

, FEVTE P T TEEEE TR TEEEREEEEEEE e T il
shjct 579 TACAGAGAAAAAATCGACACGAAC-GTCAAGAGAATTATAAAAAGAGCAATTCCAGTATT 521

query 65 AGCCATGGCATAAGAAAGCCCAAGGATTCCACTGCCCACAATCGCATTGGTCAGATT 121

_ FETEEREREEETr e et e ettt eeeey i
shjct 520 AGCCATGGCATAAGAAAGCCCAAGGATTCCACTGCCCACAATCGCATTGCTCAGATT
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A v o W q‘ S A A v 1 a v Ay Y
Nﬁﬂ1§ﬂi)%ﬂﬂﬂﬂﬁ1ﬂ1ﬂﬂﬁﬁﬂ7]8LﬂﬁﬂﬂrﬂﬂﬂﬂuﬁﬁmuﬁﬂﬂiﬂﬂzuillCATQB §$W313ﬂ1ﬂ

v
=\

(query) nunlineauluay naznyrat (sbict) BANUKTDU (identity) VoIMAUIVE 97 % Tuau

nazviyrat Tae lulineanlugns

=gb|U76369.1|HSUFE369 Human cationic amino acid transporter-28 (ATRCZ) mRMWA,
partial

cds

Length=400

GENE ID: 6542 sLC7a2 | solute carrier family 7 (cationic amino acid
transporter, y+ system), memher 2 [Homo sapiens] (10 or fewer Pubmed Tinks)

score = 143 bits (77), Expect = le-31
Identities = 82/84 (97%), Gaps = 2/84 (2%
strand=Plus/Minus

Query 1 TETTCGTTTTGG-ATTGA-TTGAGE TAGACATT TCAAAAGCAACCCATCCTCCGECATAG 58

, CELRLT TP TR PR L EEEE PP e et
sbjet 150 TCTTCGTTTTGGAATTGATTTGAGCTAGACATTTGAAAAGCAACCCATCCTCCGCCATAG 91

query 59 CATAGATTACACGAGGCATTGGGA 82

_ NNRTirsn
shjct 90 CATAGATTACACGAGGCATTGGGA

=gb|Da067615.1] Rattus norvegicus cationic amine acid transporter-2 (CaT2)
gene, A

complete cds, alternatively spliced

Length=25411

score = 143 bits (77), Expect = le-31
Identities = 82/84 (97%), Gaps .= 2/8B4 (2%)
strand=Plus/Minus

qQuery 1 TCTTCGTTTTGG-AT TGA-T TGAGCTAGACATT TGAAAAGCAACCCATCCTCCGCCATAG 538

_ FELLELERVTED PR R L TR e e e ety
sbhbjct 15153 TCTTCGTTTTGGAAT TGAT T TGAGCTAGACAT TTGAAAAGCAACCCATCCTCCGCCATAG

15094

Query 59 CATAGATTACACGAGGCATTGGGA B2

, NERRR R R RS RRRARRRRRER
shjet 15093 CATAGATTACACGAGGCATTGGGA 15070



27

msmdIuseviinzand msulyludunow semiquantitative RT-PCR 3111 3 1aad i
Y

FOUANAA 25-45 50U Tumsmliinauounanan DNA  JunaszuIums PCR - deng

~ o 1 a 1 o A g Y A o =~
waegeanueIdudlvuaInsaszl Iuluudazdd oitludeyalumsdonsiuseunmmnz ay
] o ' A o ANy a o ° A ' ' 9

nndoyaaina iWorhwan laundmsizimswiuseimuzay (ogdlugiuduasauens

IUNANAATDY DNA) $11IUTUNMINE aud M5 UMM UAToUMTHINUVDUATE PCR 191111
Y o o A W 1 a AaA 0,+

30 50U 1SFMTUMTUAAI00NVDIBUAIVUAINTADLN 1UNN¥DI1 ATA2, ASCTI, ATB” 1ay

M1V 33 591 lddmsumsuaaesnvotdudIvuaInsaesl IuNN¥eI1 CATI, 4F2he, LAT2

and CAT2B
Number of cycic g 25 303540 30 35 40 45 30 35 45 40
Internal control gene o s e — g G S

Target
gene

30 35 40 45

ATAZ & 185 rRNA

ASCT1 & 185 rRNA

30 35 40 45

— e — e 3

ATB"* & 185 rRNA

30 35 40 45

W e — w—

—— =y = —

4F2hc &185 rRNA LATZ & 185 rRNA CATZBE & 1835 rRNA

CAT1 &182 rRNA

gﬂﬁ 3 Determination of optimum cycles for PCR amplification of ATA2, ASCT1, ATB", CATI,
4F2hc, LAT2 and CAT2B gene in each experimental group. 18S rRNA was used as internal
control. Amplification products were subjected to electrophoresis on 1.6% agarose gel in TEA
buffer for 67 min at 70 volt. DNA bands were visualized with ethidium bromide. The PCR

amplified products were loaded for 12 [Ll/well. The figure was represented the optimum cycles for

PCR amplification of sow’s mammary tissues on day 9" and day 19" of lactation group.
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Ysmnamsuansesnvesiumyudinsaeziluluiomomunnigns W1 mRNA
drvuaansaezii Tu 1dun ATA2, ASCT1, ATB™, CATI1, CAT2B, uagLAT2 imsuaadesnly
dy P 9 ] oA g ] [ dy A A a :l Y ] o A
ieerduulgns lunguitnudediutowonnamiumeluduuuigns ludui o uag

dy Y A A 1 A v o @ aa

19 voeszaz@ealiuugn Teellsmamsuaatoonanated niiesdigynaada (P <0.05) Tu
% d' A ~ = [ Y d' Y AA (A ~ ] 1 1Y [
Sun 19 wenlseumesusuluiun o sndu 4r2ne RAUTAMsUERIDD NN TuanA 19 UBE
A v o W aa dl |~ = 1 o A c!y Y [
Dled1Agnedda (P > 0.05) enl3euieusznanaiuin 9 wag 19 veaszeziaoaliuugn a4
naaalugin 4

A. H.

ATA2

05 r*P <0057

s
- T
EE 0.4
Eg 0.3
2 02
<
Eg 0.1
0 :
Day 9 Day 19
B. L
ASCT 1
= * P <005
E Day 9 Day 19 ‘g-d'l 04, I < 1
=.ﬁﬂ?.ﬁ§-;'#5ﬁ o 350_3_ T
:-----—--4. EEOZ
188rRNA — 1
_— [
— o= gg 0.1
ASCT1 o
Day9  Dayl9
C. 5
ATB %+ ATB &%
9,057 rP<005 7
£z 044 T
8z 03
E;' 02-
gé 0.1
<, |

Day & Day 19
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K.
CAT1
CAT1
g B 08 [ **P<0011
- ji
18S rRNA Eg 0.4.
g 02
o 33" B
0 T
Day 9 Day 19
L.
CAT 2B
% < 051 [ *P<0054
zz 044 T
Eg 0.3
= ~
4 02
Eg 0.1
§s0
0 T
Day 9 Day 19
M.
LAT2
LAT 2
DEW; 9 Day 19
Ty mee—— g 06-  [+p<0051
# #w & #4 #5—#6 b% 05 T
—— - §% 04
WD e — — < —gg 0.2 l
-— E 0.1
100 bp E A '

marker Day 9 Day 19

N.

4F2hc
3 : : 0.8
Day 9 Day 19 s -
—_— = -bé 0.6

#M @2 #3 M #5 #6 47 4 G- EE ]-

— S2 g4l
D e — g?ﬁ o
18S rRNA —_ =8 02-
= - e i — g7 -

4F2hc 0

Day 9 Day 19
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3 ‘IJ‘ﬁ 4 Analysis of relative quantification of mRNA amino acid transporter by semiquantitative RT-
PCR. Total RNA were isolated from sow mammary secretary cells on day 9 and day 19 of lactation.
Semiquantitative RT-PCR reaction for amino acid transporter gene; ATA2, ASCT], ATB0’+, CATI,
CAT2B, LAT2, and 4F2hc were performed using 18S rRNA as internal control. The gel figures
were representative of 3 independent experiments. The amplification products were size-
fractionated on 1.5 % agarose gels and the DNA bands were visualized by ethidium bromide
staining. The relative abundance of each transporter gene in both groups was showed as figure and
bar chart, respectively. Data represent as the means & SEM. (n = 4).

A and H: The relative mRNA abundance of ATA2; system A was decreased significant when
compared to sows on day 9 with those on day 19 of lactation (P < 0.05).

B and I: The relative mRNA abundance of ASCT1; system ASC was decreased significant when
compared to sows on day 9 with those on day 19 of lactation (P < 0.05).

C and J: The relative mRNA abundance of ATBO’+; system B"" was decreased significant when
compared to sows on day 9 with those on day 19 of lactation (P < 0.05).

D and K: The relative mRNA abundance of CATI; system y+ was decreased significant when
compared to sows on day 9 with those on day 19 of lactation (P < 0.01).

E and L: The relative mRNA abundance of CAT2B ; system y+ was decreased significant when
compared to sows on day 9 with those on day 19 of lactation (P < 0.05).

F and M: The relative mRNA abundance of LAT2 ; system L was decreased significant when
compared to sows on day 9 with those on day 19 of lactation (2 < 0.05).

G and N: The relative mRNA abundance of 4F2hc ; heterodimer of system L did not differ between

two groups of sows on day 9 and day 19 of lactation (P > 0.05).
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wan1sansIzHeAszneunlaruzvesemsuazsunannudniuveinsnasiili
o A ) o
lweris  gasenisdainoanuuiniunldlumsnaaes  mavnInmMsfIuIBYEIA1T0IMIS
[ A = = [ a o 9 a wua = 1 1 (% 9
wang  enfFsumeuiuramsingizv luveulgianmsiguaivesansemisegluszdulng
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v
=

FY = QSJI dy [ (] 3 1 ~ o <3 [ [ dy A A a
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