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Fig. 1 LATI, Ki-67, and p16 expressions in normal squamous epithelium and CIN (original magnification x200). A,
LAT1 expression is confined to the basal layer in normal squamous epithelium (left), whereas no LAT1 expression is detect-
ed in CIN 1 (right). B, Positive basal LAT1 expression in normal squamous epithelium (right) in contrast to negative LAT1
expression in CIN 2 (left). C, The same field as A shows Ki-67 expression confined to the basal/parabasal layers (left) and
scattered positive signals confined to the lower third of the epithelium (right). D, The same field as B shows Ki-67 signals
confined to the lower third (right) and extended to the upper third (left) of the epithelium. E, The same field as A shows no
p16 expression. F, The same field as B shows full-length staining of p16 in CIN 2.
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Fig. 2 LATI1 expression in CIN 3, SCC, and adenocarcinoma (original magnification x200). A, No LAT1 immunoposi-
tivity is observed in CIN 3 with glandular involvement. B, Not only obvious invasive front but also rim and center of in-
vasive islands, showing round-shaped alveolar appearance, which is not indicative of obvious invasion, of SCC show high
expression of LAT1. C, No LAT1 expression in normal cervical glands (lower left), but cytomembranous LAT1 expression
is occasionally observed in adenocarcinoma.

Table 1 Average LAT1 expression as well as Ki67 and p16 scores in different groups

Test Groups n LAT1 expression (%) Ki67 score P16 score
Normal squamous epithelium 49 56.1 +£28.8 0.98+0.14 0.02+0.14
CIN 1 and 2 17 6.7+6.7 3.1+1.4 14+1.7
CIN 3 19 32+73 4.3 +0.65 3.7£1.9
Glandular involvement 20 1.8+4.38 45+0.83 43+13
SCC 17 23.3+25.0 4.4+0.83 35+1.5
normal uterine cervical glands 49 1.7+8.1 0 0
Adenocarcinoma 9 20.9 £33.6 42+1.6 32+19

CIN: cervical intraepithelial neoplasia, SCC: squamous cell carcinoma

Table 2 Statistical analyses of immunohistochemical results of LAT1, Ki67, and p16

LAT1 Ki67 P16

Test Groups n rho P rho P rho P
Normal squamous epithelium vs. 66 597 <.001 7187 <.001 577 <.001
CIN 1 and 2 (Groups 1 vs. 2) (49 vs. 17)

CIN 1 and 2 vs. CIN 3 36 356 <.05 484 .002 537 .001
(Groups 2 vs. 3) (17 vs. 19)

CIN 3 vs. SCC 36 -.567 <.001 .025 > .05 -.077 > .05
(Groups 3 vs. 5) (19 vs. 17)

Glandular involvement vs. 37 -.614 <.001 -.059 > .05 -.265 > .05
SCC (Groups 4 vs. 5) (20 vs. 17)
Normal uterine cervical glands vs. 58 -.564 <.001 923 <.001 .837 <.001
Adenocarcinoma (Groups 6 vs. 7) (49 vs. 9)

SCC vs. Adenocarcinoma 26 .037 > .05 -.053 > .05 -.070 > .05
(Groups 5 vs. 7) (17 vs. 9)

Plus rho indicates more LAT1 (or Ki67, p16) expression in the upper row, while minus rho indicates more LAT1 (or Ki67, p16)
expression in the lower row.

CIN: cervical intraepithelial neoplasia, SCC: squamous cell carcinoma
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Summary

L-type amino acid transporter 1 (LAT1) is a Na+—independent
neutral amino acid transporter that has an essential role in
cell proliferation. Although LAT1 expression is observed in
various tumor cell lines and immunohistochemical expression
of LAT1 has been investigated in carcinomas of various
organs, LAT1 expression in uterine cervical neoplasm
has not been reported. Therefore, in the present study, we
immunohistochemically analyzed LAT1 expression along
with the well-known markers of cervical carcinogenesis Ki-67
and pl6 in normal uterine cervical mucosa (49 specimens) as
well as cervical intraepithelial neoplasia (17 mild or moderate
dysplasias and 19 severe dysplasias or carcinomas in situ)
and invasive carcinomas (17 squamous cell carcinomas

and 9 adenocarcinomas). LAT1 expression was limited to

the basal layer of normal squamous epithelium, and it was
significantly decreased in cervical intraepithelial neoplasia (P
b .001), generally paralleled by increased expression of Ki-67
and p16. Interestingly, in invasive squamous cell carcinoma,
LAT1 expression again increased especially at the invasive
fronts (P b .001), whereas Ki-67 and p16 expressions were
almost unchanged relative to noninvasive neoplasia. Although
virtually no LAT1 expression was demonstrated in normal
uterine cervical glands, LAT1 expression was observed
in some adenocarcinomas (P b .001). The present study
suggests that LAT1 expression decreases because of human
papillomavirus infection as reflected by p16 overexpression
in cervical intraepithelial neoplasia, whereas LAT1 expression
in invasive carcinoma is associated with acquired malignant

potential.



