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Abstract

Amino acid transporters play an important role in supplying nutrients to normal and cancer cells for cell
proliferation. System L is a major transport system responsible for the Na'-independent, large neutral amino
acids including several essential amino acids. L-type amino acid transporter 1 (LAT1), an isoform of system
L amino acid transporter, is highly expressed presumably to support their continuous growth and proliferation
in malignant tumors. In the present study, we have examined the correlation between the expressions of amino
acid transporter LAT1 mRNA and its subunit 4F2hc mRNA and the amount of L-leucine transport in various
human cancer cell lines. Northern blot analysis have revealed that the 26 human cancer cell lines expressed LAT1
mRNA and 4F2hc mRNA. There were the differences for the levels of LAT1 and 4F2hc mRNA expressions
in the 26 human cancer cell lines. The 26 human cancer cell lines transported the L-["'Clleucine into the cells
via amino acid transporter. In the 26 human cancer cell lines, a linear relationship was observed between the
expression of amino acid transporter LAT1 mRNA and the amount of L-leucine transport. Little relationship
was observed between the expression of 4F2hc mRNA and the amount of L-leucine transport, but the statistical
significance of difference was not detected. These results indicate that the 26 human cancer cell lines express
LAT1 mRNA and 4F2hc mRNA and there is the correlation between the expression of amino acid transporter
LATI mRNA and the amount of L-leucine transport. In addition, specific inhibition of LAT1 in cancer cells
will be a new rationale for anti-cancer therapy.
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LAT1L 128 A Z7-& #53he 2 YA 24 Na'-H]
¢]22 © 2 leucine, isoleucine, valine, phenylalanine, tyro—-
sine, tryptophan, methionine®} histidineZ-2 4 o}v] x4k
& $43hs 53& 7P ArH6-13). 1215 LAT1L 4F2
heavy chain(4F2hc)o]ehE 13 A Z22S HESE= 2} vy
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o}, LAT1e] 71%5& vehli7] sl A= m3Ak 4F2he]
FEA7F Aozt Qo) X TH369-13). = LATI
o] tA Eoll A FEFEE o] F A Rl FA ot At F
Folete F23 7S 3t dvka &l A 9l ovH6-8,14)
AA 2 2] FAEFTFNA LAT1 ¥ 22 B213} 4F2hc?
AR T o) & F3t obn At 575 BAE WA
e gdoh

o B QRS Ao o] A EFFelA] o}
A $4 A LATL % Z B33 A} 4F2he mRNAS] i 7}
LAT19) s EA 7}Al 4l L-leucine 4-& A1 ol & A}
o] ARBAE 93|z et

T
A

L-["Clleucine& Perkin Elmer Life Science Inc.(Bos-
ton, MA, USA)2-E] 4138l Al-&-3slgd o ofvlical 2

7Vt A S-S analytical gradeS F3Fe] AH-&3hgich

A8 o] 0438} oA £FE-S American Type Culture Col-
lection(ATCC, Rockville, MD, USA)ol 4] ll-Zuto} Al-&3}
sor, 2 A EFE % AH-T AR = Table 1o &
718kt

Northern blot analysis

7} A ZF 5ol A LAT1 % 2 B2<2} 4F2he mRNA
o} W& 2A817] 93l Northern blot analysis ¥ & ©]
4-3tqirt. 2t Al F 24 TRI reagent kit(Molecular Re-
search Center, Inc., Ohio, USA)E o] £-3}<, total RNAE
253 3 2194 B37](UV spectrophotometer)E ©]-&3}
o] 260 nmell A F2EE A3kt 4 A ZE9 poly(A)
RNAE total RNAZRH oligo(dT) cellulose chromatog-
raphy & ©]-4-3}e] $%&315 o0 $&3F poly(A)'RNA(3 ug/
lane)E 2.2 M formaldehyde”} 5919l 1% agarose geloll
A E=2]A171 F nitrocellulose membraneo] o] Al Hrt, &
A Z(probe)= LAT1 % 4F2hc®] ¢DNAE Ajg& 4 Smal
9 psflo 2 747k Aed 3 [PPJACTPE 4] 8k o] -3k9]
0w, 332 42°Cell A 20414k -3 stkgd et B3 ¥ nitrocel-
lulose membranes 0.1 XSSC/0.1% SDSE A-4-3}¢] 65°C
ol 4] M A3} X-ray Bgoll ZHE3te] sk} Auto-
radiography 7 #}2] A 2542 Image-Pro Plus Image An-
alyzer(Media Cybernetics, Maryland, USA)E- o]-£-8F video-

Table 1. The human cancer cell lines and the media used in the study

Origin Cell lines Media
Leukemia Daudi RPMI1640+20% FBS
CCRF-CEM RPMI1640+10% FBS
P30/OHK RPMI1640+10% FBS
HL-60 RPMI1640+ 20% FBS
K562 HamF12+20% FBS
U937 RPMI1640+10% FBS
KG-1 RPMI1640+10% FBS
KU812 RPMI1640+10% FBS
MOLT-3 RPMI1640+10% FBS
MOLT-4 RPMI1640+10% FBS
Jurkat MEM+10% FBS
Uterine cancer Hela DMEM +10% FBS
HHUA HamF12+15% FBS
Chorio carcinoma BeWo HamF12+15% FBS
Colon cancer WiDr DMEM +10% FBS
DLD-1 RPMI1640+10% FBS
Lung cancer RERF-LC-MA MEM +10% FBS
SQ5 MEM +10% FBS
Stomach cancer KATOII RPMI (45%)+MEM (45%) +10% FBS
MEKN1 RPMI1640+10% FBS
MEKN28 RPMI1640+10% FBS
MEKN45 RPMI1640+10% FBS
Sarcoma OST DMEM +10% FBS
SKN HamF12+15% FBS
Urinary bladder cancer T24 MEM+10% FBS
Pancreas cancer T3M-4 HamF12+10% FBS
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Fig. 1. The level of LAT1 mRNA expression in human cancer
cell lines.

The level of LAT1 mRNA expression was expressed by densi-
tometric analysis.
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Fig. 2. The level of 4F2hc mRNA expression in human cancer
cell lines.

The level of 4F2hc mRNA expression was expressed by densi-
tometric analysis.



oby

1454 A=A - $42
A G MHEAEE Bl HBIKFA A g A
<l SKN9 0.14390 A 714 =2 48 © 8 5l 9ato4]
gk A FF ) KATOMS 4.130742] WHa ofe] z}o] 2 3}
& 4 ) eHFig. 2). 28w} o} v AL transporter LAT1
mRNA 283} 7 ¥ 212} 4F2he mRNA 4H3 Alo)g] Abzk
BAA A F2A3-8 dAhHp>0.05).

o do 4 &

Al 2MEZEFES0|A ool transporterdl]l 25t -
leucine| =&

Abghe) A EFE o)A L-["Clleucine 54538 24}
3171 #1384 uptake A& AlAWEG oo}, 2 AP F o
£ Fig. 3o vebuiole). Fig, 3 Az whagot e ] A2
7 T24 A EE o] 43te] 37°C 2 4°Col A L-["“Clleucine
uptake A9 AHE vepd Aol opr| it $EA 71 &
ol o) g17hsl ok A S /b 1§18 2 37°C A %9
L~["Clleucine uptake <} A 9] uptake ¥)elj4] 4°C 73-$-2]
L~["Clleucine uptake (3] 5] & uptake %)< 718+ oF&
opn] Ak 4= A o] 2] &F L-["*Clleucine uptake %2 5 7+%
3} thFig. 3). o] A¥ A2 T24 A) F o)) 4] o}v] =4} trans-
porterell €& L-["Clleucine 448 4203+ 250 pmol/mg
protein/min(mean* SEM, n=4)%-% #1& % 9] 3]} (Fig.
3). 29 o2 A EZF M E @i AL Fastg o,
o] x4} transporterell €)% L-["“Clleucine ~4% ¢ Fig.
4o vehli i},

AFRe] FA| EFEol| 4] o} A transporter LAT1 mRNA
o A w9} LATIel 23 L-[“Clleucine 453 A}o)
BB A Z Fig. 590 vhebulgl o, LATI mRNAS =k
AE7t 2855 FAZFENA L-["Clleucine?) $454
ol 7bete AFAE ¢ 4 ANUTHP<0.05). L2} 4F2he

lo

o5

—

£

g

€ 5000

2

o _

S 4000

o

£ @

= ex

o &

£ 3000 28
1 b=

o ]

© £o

| 2000 - 33

8 20

g o8

[ -, E

£ 1000 a8

(4] L

3 >

(1)

=

9 0-

i, .

3 37°% 4°C (on ice)

Leu 20 uM

Fig. 3. The L-["Clleucine uptake in T24 human urinary
bladder cancer cells.

The L-["Clleucine uptake (20 UM) was measured at 37°C or 4°C
for 1 min in the Na'-free uptake solution. Data represents the
meant SEM for four experiments.
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Fig. 4. The L- [”C]leucine uptake via amino acid transporter
in human cancer cell lines.

The. L-["Clleucine. uptake (20.uM) was measured at 37°C or 4°C
for 1 min in the Na -free uptake solution. Each data point repre-
sents the mean*SEM for four experiments. The mean values
were calculated as subtracting the mean value at 4°C from the
mean value at 37°C.
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Fig. 5. The correlation between the expression of amino acid
transporter LAT1 mRNA and the amount of L-["Clleucine
transport in human cancer cell lines.
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Fig. 6. The correlation between the expression of amino acid
transporter 4F2hc mRNA and the amount of L-["'Clleucine
transport in human cancer cell lines.
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