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Unique and selective expression of L-amino acid
transporter 1 in human tissue as well as being an aspect of
oncofetal protein
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LAY X VB b T v AR—42—1 (LATDIZ KRB OHPET X 2 MR NI Hi3s L
JIA L PN RS0 N Rz . TP . R R TFRBRE O, Ak & 73 S RIS oD AR e L
ICHBLLTWAZ ERMbNTWS, LT I VN7 v AR—4%—2 (LAT2)I%, E
AN B D TRHITES ML T0NDS EHESN TV D, LATHIZ DD
5. FEOBWI~— I — ALFIFEOER 172 8 Bie REERISARHIFE S TS
B, ZORIOR[ERCERICE L UIE AR08 E <. LAT2E & HICERM
RIRR B TR STV, & 2 THA I, B O NSRS - /N3] -
NEWRBHENIZ I 1T HDLATL & LAT20 B0 [TE % | S i b i FEE VTR L
oo FESE MRV I CO AR, FARAG, MR b BRI R Aa AR A R BRI I Z LAT
WEETH Y . ENENDORANDMERIZIB W TZLATIORIBUL A L2 o T,
LAT1®oncofetal protein & L TOME N/RIB S 17z, A TlE, LAT1EKi-670D2
HA Y B TR LA R O B AR AT 7 I C LAT 1O B BL A B D 72, KR
Sertoiffifid, FNEIZISIT DI, T K EMIIZLATIRRBEEL A R LTc, &5 O MmE
N EZHIIXLATL 2 56 B4 LAT2 2 5B L T 7223, Bilgh & U Cifn i IMBaR i ik p
FaBAFT, MR IC B CTIZLATIO MW 23R 72, #liim e LT, LAT1IIM:
AR -CRE B 72 B BE 2 FE o 72 < D OFRRICEIL L TR 0 | EVEES OBV REHL
P B TE XD &, oncofetal proteind L COMWEEZFFHOLE S 25, IHIT
L O IR AR 31T 2 LAT2 D FE B o B/ b P AU iR S 417,
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1. ExEHB
LA 27 AiE, MR 29 U CRBLO T 2 R 2 RN EL Y AT e B 70 S R fit

WY AT L ThHD LT I Vb7 v AR—2—1 (LATD 1ZKRBOFHET I #E
Wik 2 12 E@ LD INE X N7 TH Y | Pl E PR/ NG ER BIRAE . IR
WRIF O, A2 7 MR OMMEEE LICHEBLL TWD Z LB T2 (Kanai et
al., 1998; Nakamura et al., 1999; Prasad et al., 1999; Yanagida et al., 2001;
Chrostowski et al., 2009; Ohno et al., 2009) , AL KFZIFZ U D ETHI5EICLD
ZAVE TITHTSLIEE (Sakata et al., 2009) . T (Ichinoe et al., 2011) | JifE, %
J# (Nakanishi et al., 2006; Kaira et al., 2009a; Imai et al., 2009; Imai et al., 2010;
Yanagisawa et al., 2012) (2B W CLATIORENMSL L= THRIK-ICRD 952 L,
FFIZHISZARRE & RS T3, LAT1ORBUIEMEICER L T D Z AR ahic
(Sakata et al., 2009; Yanagisawa et al., 2012) , L7 X Jfig b 7 o AR —H —2
(LAT2) X, LAT1E VD $Z2E27 I/ Bamikt L, B MO W TR A
<ML TWD EHESINTWD, LATUIZDFEN G, oW~ —h—, {bF
WL DIER) 7 BIRA R TS 2 R ) U 72 G2 o O BRIE R 72 £ Kk 7256
RIS STV DA, T OFEBRORFELERICE LTI EIEAHRE S 2% <,
KRR S oI STy (Nawashiro et al., 2006; Kim et al., 2008;
Yamauchi et al., 2009; Kaira et al., 2009b; Oda et al., 2010; Wang et al., 2011) .
Z ZCH AT BT O NSHER(A « /NE - JRIEICER T 2 LATIOFRfEZ . AMRIZIR
KT 5 & SN TWDOLAT2OREL L G, ML TFEZ W TR L
7o

2. MEtL B

2-1. ¥kt

JEBRRFIRGEC I 1T Db EDOFIRIEF O H 6 ZlEas N EOEIERYYE, YLt kR
HOR LRV &N OIER] 2 223613 DR L 7= (Table 1), ZiLHlE4
THTHRI2ERILN TS U 2 TONEEHIIA L~ U U EE R T2REFLINICEI Y H S
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o HIRRIZ L VRO N2 TeBEs OV TIE, RBEDOSMEHRERR ARD> & 4 ln & M)
A bOE T LAITE Lz, £z, BRI R T 216 B i E O SR B A O KL RRATE A
FORRIED 5 6 EMECEAED DI b D2 3FEIR L7, 24 b ISERIS D45 Rkl

2xDRN~ U SEENT T 4 pliig oY T A ERL L 7,

2-2. ik

2-2-1. SRR

INT T 4 A I N2 Apm B ORERR A 2 N T T 4 B KUK Lot IR
NAFE L —BIEEEL T 0y 732 72H120.3%H20210 & 0 165 LB 21T - 7=,
LAT1OGEREICIE, 2 2 CHIFRIED 20 7 = @\ 7 7 (pH6.0)F1 T
microwavefLE % 154347 > 72, Mouse monoclonal HiLAT1HAR(2ug/ml;
J-Pharma, Tokyo, Japan) & rabbit polyclonal HTLAT2Hi{&(2ug/ml; Trans Genic,
Kumamoto, Japan) Z #lfikt) i EIZ#EE4°C T Wi S8, Tris bufferd, L < 1%
PBS buffer C543 3[R D ¥EE % L7-1%. peroxidase-labeled polymer (Envision,
Dako Cytomation, Kyoto, Japan) % 307y M s S ®7-, &%, 3-8
diaminobenzidine (DAB; Dojindo, Matsushiro, Japan) % S i a8 12 FH VO,
hematoxylin % 7= [<methyl-green T %8 %17 > 72, LAT1 L LAT20D Ef =2 b r—
e LTENETNIEREIRME LT KIS Z MW, LATIORN#= > hr—L& L
T, IEMEAE L 72 THIBZLAT 1A BME & 72 5 72 O (Nii et al., 2001; Hayashi et al.,
2012), Ak L TRIET 5 Y Lo BkE v, B ORMES I 2 LAT1 & LAT20 (2
Py br— e Uie, SfEdEa sz i 5729, Flifas i oW TLAT13 L TULAT2
DOYAa TR E % 0-31Zscoreft LIRFET L 7=,

2-2-2. _EHREHBILE
BIE . KIBIZOWTLATL & Ki-67 & O~ HE G Ede a2 1T - 7=, Fit Sk b 2R EE,
FERY B 2 BILAT1HUA & Pk %z vy, DABTRS S 7-2%., IR ITKI-6THUE



TE D BB & 22 X UG A B < T2 ®microwave Th LB 21T > 72, & HIZ, Mouse
monoclonal anti-Ki-67H1{&(MIB-1, x100 diluted, DAKO Cytomation) % 18f 5 )iix &
H7-%. labeled polymer & i S, 0.07%NiCle T, methyl green TG (0 %

1T-o7-,

2-2-3. _HEE ARSI LS
iR

X3

. BHZOWT, LAT1ELAT2 & 0 “HEOLRE R AT > 72, LAT1OMIED
728, 0.0IMDOpH67 = /N> 7 7 N Th4r ElmicrowaveLEE 21TV, FHFREI A %
PILAT1HUA £ 4°C T CLBE G S B 7-1%. Alexa Fluor 488F(ab)2 fragment of goat
anti-mouse IgG(H+L) (x1,000) & =i/ F T30/ )& S W 7=, PBSTYEH L7=1%., it
LAT2HK % Fe-4°C T1BEE & . rhodamine-conjugated goat anti-rabbit IgG (x200 )
LRI T30S SH Tz, PBSUEFO, YA & 30t Ei(Olympus BX61 + UCB

+ DP71, Tokyo, Japan) CHZL L 7=,

3. REFR

LAT1 & LAT2iZW 3 b AlfaE FIZRBLZ R L, LAT21LEIC 2 IR BELE R
LTV, LATHIW S D0 OB W TREER e RITEZ R LT, WRER L= 2lds
Z & OLAT1 & LAT20 Y thscore & Table 2127~ L7e, EE2ER CTORTEEZLL T IR
R
(1) THEEREE - g, /N BRI VT S LAT138 L OLAT200 3Bl 4 78 7=, LAT1
XH. M. RIBREIR ORI £ 72 13RI EN A N0k LT, LAT213H8
IR HB 2RO, BRI TIT, BIERS £72LAT1LAT2% & HITHE L T
7= (Fig. 1A-a,b), FiEEE RV EECRIRIILATL, LAT2/H & & b ZEEMANIZ 5L 4 58
7-(Fig. 1B-a,b), &l « K& b Ki-67& LAT1 & @ HEeagefa Tld, LAT1BMEM

fa & Ki-6 TR EMa I —3% Lo » 7=, (Fig. 1B-c, Fig. 1C-¢)



(2) HBUVEAREE : W< o DRI T, LATORSA R BE N BTz, REFHI
[ZITLAT123 %81 L T 7223 (Fig. 2a), /N - A OIFHERE CTIIRBL AR S o7z,
JFOBESME M EIC S LAT1ORWVEBL 2 7880 7=, F 72 FAIIIC IXLAT20 95 W V8L § 7
5= (Fig. 2b), A &/NEDneuron & glialZIZLAT1 ORI A ZBD o 7208, Ik
TR O AR AR RSB HE AR I LAT 1 D59 W I B 2278 U 7z, IR o0 Dl i i ZLAT 1 O %8
Bz R LA (Fig. 20), /MNETIZLATIORMA A 27 130-1TH Y, fRA TG AR =
TIX0TH -7, FRIEMBRICI T HDLATIOYMA A a7 131-3CTh o 72, B TIX
syncytiotrophoblastiZLAT1IZ 58\ ettt 278 L7273, cytotrophoblastiE-<C055\ Y4k
EMEZIR LT,

(3) 14 : IM5EE N (Fig. 3b). MAE(Fig. 3c). JNH(Fig. 3a) CIXEMIME N IZLATI
DOFRBEBDT-MN, L LZ O Ofdes D ME N IZLATIORBIIR O 2o 72,
LAT2II 2R O MBE NI I L Tz, F72, T EE Y Tl

M ZLATT & LAT228 368 L T 5 Z & R 7= (Fig. 4a-o),

(4) FEHL L OREL - B CIILAT LIRS & R BB ds L UNSertolififid (2 FEBL L |
WFIZIZ AR bR - 72 (Fig. 3d), IRVUEME & £ 72LATHZ W Ge etz R LT
(Fig. 2e), JRELTI, JUARINIE 25 Lo BRfa LR ICLAT1 DR B 238 7=,

(5) B BEAIRAE IZLAT1 OO 288, LISk U ClprRME 12 IXLAT20
BRI EL AR -, CEROERIE YL T LAT1 & LAT2I 3 FAER 72 38 Bl % < L 7= (Fig.

4d'f)o

6) ZOMOEE: : LAT1 ELAT21%, A « /N - BBIROET IR BIZRBLZ RO T,
FIREO B EE TIILATL & LAT2D R 2 R4, — HF O AFHT 5
AR &bl sz (Fig. 4g1), FEAK L EIBICLATIOFHWEB AR D 7=, H



R ITRIIT R oo Tz, EE - G « THEE - BIFICLATIORE DR
iz,

FETEE = NI O B BB IILAT1 OB 2588 72, 43U 5 o0 1= IR 3
SIVRBLABIZ SN, WEMEIZIZLATIRBLIA DR o7z,

FLRFLE (FLAT1O G EMEIF0- 1D A 27 Th o723, LAT20O YA 2 2 7 [31-2Th -
720 FLIRH ERZICIZLAT1O R4 DR BN A 5T,

4. BE

LAT1 & LAT23 A R B2 R L TN 2 &1, 7 X IR a k3 D% v o3y
ELTOMRERML TS EEXbND, THLERE TOLAT1F B I w7
A B, RIS LB T X A T AT HERE 2 KB L, K8 DOLAT213 553w D 7=
DEFIRT I ) BROBIGBME L 725 Z LIZHHIE L TW A ATREMENE 2 bz, L
L7223 BRI EOEE R LR T, MildoRE S bikDT I 7 e 3EE
ThRWEBZ BND, Fio, KM OHFEH T T OLAT1RE & Ki67 labeling
EDAR—EHNE | ROE7RMIIZIBIT D7 X BAS ITHEFEO 72D 721 T < ok
REICHEG LTS Z ERmINT, iz, BRI TTEEROBEMIRIZ
LAT223 51 & 72 o 7273, LAT2IEBAGK D3 UG- L T D & OREDRH Y
(Kirchhoff et al., 2005), ZiL 5 OFFRLITHEEAREILE L CHET 5, BIRMEICE
WTIE LAT1R K OLAT2137 </ BROHFHRIIZEEG L TWD Z ERmE S TERY
(Rossier et al., 1999; Fernandez et al., 2003), 4B D5 R TIZZ D RTENI Sk
o,

MAEIZFRIT DLATIOREIL, b, MK, JREIZIR O, £ 2@ ikBEgr, i
ARBEERERT RSN R B 2 AT 2 IE T D Z L2 I N B Obarrier
ELTOME MR T 2 EEREEZH - T D Z & DVRIE S 115 (Boado et al.,
1999; Kageyama et al., 2000; Matsuo et al., 2000; Mann et al., 2003; Tomi et al.,

2005; Makrides et al., 2007; Zhou et al., 2007), & IR HIZ B CIEmigks SRS



Z I % SertoliffifdICLAT123 % 8l L Tk U (Pelletier and Byers, 1992), Z 415 il
TR B W CTHIRM B E D HE#A(Boado et al., 1999; Kageyama et al., 2000;
Matsuo et al., 2000; Tomi et al., 2005)<°IFfufZ ik (Lui et al., 2003; Zhou et al.,
2007). ¥ Hak(Yazama et al., 2008) 72 ERERER 7o E 20 - TV D Z & ARIR X
Ni=, W7 K &G CTohsynceytiotrophoblastiZ 3517 A LAT1#HL . LAT1DOMRE
PR R EZ KL TWD LB BT,

LAT1 ELAT2D3 8L, A &/NRTITIABI LSRR & e o 723 O, AT,
M bRz | JRARAR R AR BRI AE L Z 5 CLAT1 O3 BUINR I O B S vz, — 7.
LAT1/Zproto-oncogene T 5 C-Myck D FEH- 3 #HiE 41 TH Y (Hayashi et al.,
2012), k& 72 BEMEEEIZ B W CLATIEFEL L T D 2 &6, LAT1iZoncofetal
proteink L TOMWEEZHLTWND EB 2 LV,

LAT1DORERERY 3 8112 134F2 heavy chain(4F2he, CD98) % %4 %, 4F2hcit
Northern blotf##TiZ & 25 & 25 ORI IAFIZFEBL L T 5 Z & (Yanagida et al.,
2001), LAT1%8L & 4F2helZ (AR IZ I\ TREEE /2 BIER 2 & 2 (Kaira et al., 2008)
72 IEFHE T O4F2he DRIRITAT O D o7z, Tolk, B, KR TOLAT1OHHR
FHLEZN S ORI TOAF2heDE LV OFEBUIZ W E TICRE S TS
(Yanagida et al., 2001),

LAT1%#fAEFS 5 2 &2 X 2 HUES D RITHIaRSCE D R TS STl . i
WISHBERF S TS, SRIOMERIZE D LAT1IZEE LIZBRICE 2 55 /EIfE
ME LT, B E RIS | BRERER T . B REH . S0z, MEMRBEREIR T . AL,
PR E, FRIER 2 ENZBE T oD, S HIZLATHLY 2/ B L ErIcEmEl Lz
L-DOPA, gabapentin, a-methyl-DOPA, HRFRA/LE 72 & Gk d 5720
(Kageyama et al., 2000; Gomes and Soares-da-Silva, 2002; Uchino et al., 2002;
Kuhne et al., 2007), ZH LA L ORGLHBE LT TR b2y, Lo LAE],
LAT273 & 5 figier (Zubiquitous |23 Bl L TN 5 Z & MRk b2 rI RS S 4.
LAT1%EF L THLAT2IC L 57 X /7 BRIEIC K 0 IEFHEARIZAAF T & L alae ks



IR ENT=, Nz T, Fx DfT7-7=Northern blot analysis Tld, &8 D% < Ok
IZEB W TLAT2Dsignal A3 H & Au7= (unpublished data), = 512, in vivo®mouse

DR TIE, LATIHF KO ef 512 K0 BIER 72 TR OFE B 8 il Sz &
HENT5(0da et al., 2010), LAT123 M S 7z Bi2iE, LAT223b - THITL O
KELHI LEBEZOND, LATIFEDEF ZFRKISH T 5 ERICITN < 2082 %5
BT 2BER D D05, For OSEIOHIERE RS B LSBT HFadt 2Rkt %
EERD,

5. KRR
AR /N R DA B EEIHER I DV CTLAT1 & LAT20 % Bl % o Mk L 200 2
AP L. LAT123A TR 2B 2 R 2 E RO N e o T, KT I/ itig
(FHIED T2 D 72T TR SHEEMICH A SN TWD Z EBNREE N, I, KIA
IZDH R ENTN L DD Df#IC I 1T 258V LAT UL, ML CoOmMVVEE 4
HHEHTEET S L. oncofetal proteind L COMEZ XML T D H O EHEHI S
20

6. BHEE

R NRERIFE & D R BT RFR O T JWER RO HARE & 72 D5 2. iFZEx S
HTIHE E L), HEROBOITER ZHEO BT T, Rx R2 Mo FE i
FEGATHZEBHRE L, IBE SN TH D BRIGEEE T & o 72 [ 204 H 8%,
R BAEE B E 2T TR E oo KEEER ., 0Tkl CEERE T S o2 = bR
WONCRESEA ST, ETBM ORI EEENTE KA D TREE TS o7 =8
i, MEHRICHT L TLIVELE L EFET,
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9. MF*E

Table 1. Clinicopathological information for six autopsy cases and three fetuses.

Patient  Age Gender Autopsy diagnosis
Adult 18 years M Acute myeloid leukemia
69 years F Idiopathic interstitial pneumonia
71 years M Mediastinal carcinoid and squamous cell carcinoma
Child 2 days F Intracranial hemorrhage
1 month M Disseminated intravascular coagulation
1 month M Respiratory distress syndrome
Fetus 11 weeks M Missed abortion
12 weeks U Missed abortion
20 weeks U Missed abortion

M, male; F, female; U, unknown

In two fetal cases, sex organs were undefinable.
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Table 2. LAT1 and LAT2 immunoreactive intensity scores for fetuses, children, and adults.

Organ LAT1 score LAT2 score
Adult Child Fetus Adult Child Fetus
Heart Cardiac muscle 0 0 1-2 1 1 0-1
Lung Alveolar epithelium 0 0 NA 2 1 0-1
Bronchiolar epithelium 0 1 1-2 1-2 1 1
Esophagus Epithelium 3* 3* 2(n =1 2-3* 1-2* 0(n =1)*
Stomach Epithelium 2-3t 3t 1-21 2-3t 2t 0-11
Fundic gland 1-2t 2t NA 1t 1-2t NA
Small intestine Epithelium 2t 2-3t 2-3t 1-3t 2-3t 1-3t
Colon Epithelium 2-3t 2t 1-21 1-3t 2-3t 1-3t
Liver Hepatocyte 0 0 1-2 1 1-2 0-1
Bile duct epithelium 0 0 0 1 1 0
Extramedullary hematopoiesis ~ NA NA 2-3 NA NA 0-1
Gallbladder Epithelium 0 0 NA 1-2 1 NA
Pancreas Exocrine acini 0 0 0 1-2 0-1 1
Islet cell 2-3 2-3 1n=2) 1-2 1 1-2(n =
Pituitary Anterior lobe 1 NA 1 1 NA 1-2
Posterior lobe 1 NA 1n=1) 1 NA 1(n=1)
Thyroid Follicular epithelium 0 0 NA 1-2 0-1 NA
Adrenal gland Cortex 1-2 1-2 0-1(n =2)1-2 1-2 1(n=2)
Medulla 0 1-2 2(n=1) 1 1 1-2(n =
Bone marrow Hematopoietic cell 1 2—3** 2—3** 1-2 1x* 1%*
Spleen Lymphocyte 2 2 2-3 0 0 0
Thymus Thymic epithelial cell 0 0-1 2 1 1-2 0-1
Lymphocyte 2 1-2 1-2 1 0 0-1
Kidney Proximal tubule 0 0 0On=2) 3 2-3 1-2(n =2)
Distal tubule 3 2 2(n=2) 01 1 1(n=2)
Glomerulus 0 0 0O(n=2) 01 0 0(n=2)
Urinary bladder Urothelial epithelium 0-1 0-1 NA 1-2 1 NA
Testis Spermatogonia 2 2-3 NA 1-2 1 NA
Spermatid 2 2 NA 1-2 1 NA
Sperm 0 0 NA 0 0 NA
Sertoli cell 2-3 3 3(n=1) 1 1 1(n=1)
Leydig cell 0 0 Oin=1 O 0 0(n=1)
Epigenital tubule (primitive) NA NA 3 NA NA 1
Prostate Prostatic gland 0-1 NA NA 1-2 NA NA
Breast Ductal epithelium 0-1 NA NA 1-2 NA NA
Ovary Ovum 0 NA NA 0 NA NA
Theca cell 0 NA NA 1 NA NA
Follicular epithelium 2 NA NA 0-2 NA NA
Endometrium Epithelium 2-3 NA NA 1-2 NA NA
proliferative phase Stroma 0 NA NA 1 NA NA
Endometrium Epithelium 0-1 NA NA 2 NA NA
secretory phase Stroma 0 NA NA 1 NA NA
Placenta Syncytiotrophoblast 3 NA NA 1 NA NA
Cytotrophoblast 2 NA NA 1-2 NA NA
Brain Glial cell 0 0 NA 0 0 NA
Neuron 0 0 NA 0 0 NA
Ependymal cell 2-3 O(n=1) 01 1-2 1(n=1) 01
Primitive neuroectodermal cells NA NA 1 NA NA 0
Capillary Brain 3 3 3 1 1-2 0-1
Ovary 2 1(n=1) NA 1 1(n=1) NA
Choroid plexus 0 0 NA 1 1 NA
Retina 2 2 NA 1-2 1 NA
Others 0 0 0 1 1 1
Skin Epidermis 2—3 NA NA 1 NA NA
Sebaceus gland 2—-3 NA NA 1 NA NA
Sweat gland 0 NA NA 1 NA NA

NA, not available. *In esophageal mucosa, both LAT1 and LAT2 were located in the lower
zone. TIn gastric mucosa, small intestine, and colonic mucosa, LAT1 was located in lower
zones, while LAT2 was found on mucosal surfaces. **In fetus and child cases, the intensity

score for hematopoietic cells was evaluated in liver as extramedullary hematopoiesis.
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Figure legends

Fig. 1. (A) LAT1 staining (a) of adult gastric mucosa, with LAT2 staining (b). Note that
parietal cells are positive for LAT2 (arrows). (B) Serial sections of an adult esophageal
mucosa, stained for LAT1 (a; arrow, intensity score 3) and LAT2 (b; arrow, intensity
score 2). Both LAT1 and LAT?2 are clearly positive in the basal layer. Double
immunohistochemistry stained for LAT1 and Ki-67 (c). Although LAT1 positive cells
(brown color-cell membrane) are located at the basal layer, Ki-67 positive cells (blue
nickel color-nucleus) are distributed at the parabasal layer, different from
LAT1-positive cells. (C) Serial sections of an adult colonic mucosa, stained for LAT1
(a) and LAT2 (b; arrow, intensity score 1). The cell membrane at the crypt base is
positive with brown color. Double immunohistochemistry for LAT1 and Ki-67 (c) shows
that LAT1 positive cells (brown color-cell membrane) and Ki-67 positive cells (blue
nickel color-nucleus) are clearly separated at the crypt base. Bars: (A) 200um, (B, C)

50um.

Fig. 2. Fetal hepatocytes (arrows) are strongly immunoreactive for LAT1 (a) but
weakly for LAT2 (b). Cardiac muscle cells of a fetus show weak expression of LAT1
(c). Thymic epithelial cell of a fetus showed moderate expression of LAT1 (d).
Seminiferous tubules of a fetus showed strong expression of LAT1 (e). Trophoblasts

showing strong LAT1 expression (f). Bars: (a, d) 25um, (b, c, e, f) 50um.

Fig. 3. LAT1 staining of an adult ovary (a). Note the immunoreactions in the
endothelium. Ovarian stromal cells are negative for LAT1. An LAT1 stained adult
brain is shown (b). While the endothelium of small vessels in the subarachnoid space
is negative (arrowhead), the endothelium of capillaries in the brain parenchyma is

positive (arrows). LAT1 staining of an adult retina (c). The endothelium of capillaries
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shows moderate LAT1 expression (arrows), while the endothelium of capillaries in
choroid does not show LAT1 expression (arrowhead). Spermatogonia, spermatids,
and Sertoli cells of an adult showing strong LAT1 expression, although Leydig cells

are negative (d, intensity score 0). Bars: (a, b, d) 100um, (c) 200um.

Fig. 4. Double immunofluorescence-stained images showing LAT1 (a, d, g; FITC,
green) and LAT2 (b, e, h; rhodamine, red) (c, f, i; merged). Brain vessels (arrows)
strongly express LAT1 and partially co-express both LAT1 and LAT2 (a, b, c). Note
that LAT1 and LAT2 expression is complementary between the distal and proximal
tubules (d, e, f). Pancreatic islet cells partially co-express both LAT1 and LAT2 (g, h, i).

Bars: (a, b, ¢) 50um, (d, e, f, g, h, i) 100um.
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