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INTRODUCTION

Nucleus accumbens-associated protein 1 (NACL1) is a member of the Pox virus and Zinc
finger/Bric-a-brac Tramtrack Broad complex family of proteins that mediates several cellular
functions including proliferation, apoptosis, transcription control, and cell morphology
maintenance. We evaluated NAC1 expression in normal oral epithelium (NOE) and various oral
lesions to verify whether NACL1 is a feasible marker for distinguishing oral malignancies from
non-malignancies. This preliminary study is the first study on NAC1 expression in oral lesions.

MATERIALS AND METHODS

Subjects comprised 165 patients (88 men, 77 women; mean age, 65.2 years), including 32
with lichen planus (LP), 19 with hyperkeratosis (HK), 67 with epithelial dysplasia (ED), 10 with
carcinoma in situ (CIS), and 37 with oral squamous cell carcinoma (OSCC). NOE was taken
from 15 healthy participants (7 men, 8 women; mean age, 61.9 years).

Biopsy specimens (formalin-fixed paraffin-embedded sections) were treated with NAC1
mouse monoclonal antibody (diluted 1:1,000 overnight at 4°C) after deparaffinization. Sections
were then incubated in a substrate solution consisting of 0.05% diaminobenzidine
tetrahydrochloride.



Under a standard light microscope, images were captured with an attached digital camera
to estimate the number of NAC1-positive cells. NACL1 immunoreactivity intensity was then
evaluated in Image J v1.47 (National Institute of Health, Bethesda, MD) by analyzing the
brightness of each pixel in RGB images. In cases of OSCC, primary sites and pathologic N
classification (pN) were examined.

The results were analyzed using R. app GUI 1.64 for Mac OS (R Foundation for Statistical
Computing, Vienna, Austria). NAC1 Lls and the immunoreactivity intensity were individually
compared between the normal and other lesions using the Kruskal-Wallis test or ANOVA.
Statistical analysis using ANOVA or Kruskal-Wallis test was indicated following Bartlett’s test.

In cases of OSCC, statistical differences between primary sites as well as lymph node
metastases (pN, number of metastatic lymph nodes and level of involvement) and NAC1 Lls /
NAC1 immunoreactivity intensity were determined using the ANOVA for continuous variables.
A p value <0.001 was considered significant.

The study protocol was approved by the Ethics Committee of Shimane University Hospital
and written informed consent was obtained from all subjects.

RESULTS AND DISCUSSION

In NOE and CIS, NAC1-positive cells were strongly expressed in the basal cell layers, and
uniformly distributed in all epithelial layers. In ED, HK and LP, NAC1-positive cells were
distributed mainly from the basal cell to spinous layers, and were also found in the proliferating
area of oral squamous cell carcinoma .

NAC1 labeling indices correlated strongly with NAC1 immunoreactivity intensity. NAC1
expression was observed not only in NOE, but also in oral premalignancies and malignancies.
Significant differences among NOE and each lesion (p<0.001, Kruskal-Wallis test) was seen in
the NAC1 Lls. Significant differences were observed among upon detailed grading of oral ED by
WHO classification and the differentiation of OSCC, and other lesions including NOE (p<0.001,
ANOVA).

Significant differences were seen in the NACL1 LIs among mild, moderate, and severe
dysplasia (p<0.001, ANOVA). However, no significant differences were seen between each
histological type of NAC1 LlIs from the viewpoint of squamous cell carcinoma differentiation
(p=0.91, ANOVA).

The pixel count was 119.6 + 10.7 for NOE, 119.2 + 7.3 for OSCC, 132.5 £ 9.1 for ED,
124.1 £ 9.7 for LP, and 138.8 + 4.9 for HK. Significant differences were seen among each type
of lesion, including NOE in the NAC1 immunoreactivity intensity (p<0.001, ANOVA).

Significant differences were seen among mild, moderate, and severe dysplasia in the pixel
count (p<0.001, ANOVA). However, regarding the pixel count from the viewpoint of squamous
cell carcinoma differentiation, no significant differences were seen between each histological
type (p=0.48, ANOVA).



No significant differences were seen in the NAC1 LlIs (p=0.73, ANOVA) and
immunoreactivity intensity (p=0.24, ANOVA) between the primary sites and cervical lymph
node involvement.

In this study, NACL1 expression was stronger in malignant tissues including CIS, which can
be expected since OSCC has a high potential for both invasion and cervical lymph nodes
metastasis. These findings are reasonable, as NAC1 was reported to be overexpressed in cervical
squamous cell carcinoma, adenocarcinomas and serous ovarian carcinoma. Some clinical
investigations have reported the relationship between overexpression of NAC1 and the clinical
behavior of malignancies and patient prognosis. However, this study showed no significant
associations between NAC1 expression and lymph node involvement in OSCC. As the reason for
these results is unclear, further study is needed to elucidate the relationship between NAC1
expression and the clinical behavior of OSCC.

This study also showed NAC1 expression in NOE was as high as that in malignant tissue.
NAC1 is a primary Nanog-interacting protein that is part of the protein regulatory complex
responsible for maintaining pluripotency. NAC1 has been shown to regulate transcription of the
transcription factors, Nanog, Oct4 and Sox2, which are essential for the development and
maintenance of the pluripotent state of embryonic stem cells. Sox2-Cre-ER; Rosa26-LSL-EYFP
mouse model showed that Sox2 is expressed by basal layer stem cells for at least 10 months after
labeling in the dorsum of the tongue. When considering the strong expression of NAC1 in NOE,
Sox2 was thought to play an important role in downregulating the epithelial cells derived from
the ectoderm, while NACL1 likely participated in transcriptional regulation of Sox2 in the
maintenance of cell pluripotency.

CONCLUSION

Though there found difference in NAC1 expression in various oral lesions, NACL1 is not a
definitive marker for distinguishing oral malignancies from non-malignancies.



M EER ORHRB I ORBOBROEE

z K 4 R H—ER

Is Nucleus Accumbens-Associated Protein 1 A Feasible Marker for
= B A Distinguishing Oral Malignancies from Non-malignancies?

7 M nArd

¢ First Investigation of Nucleus Accumbens-Associated Protein 1 Expression

in Oral Lesions

E L B
Sl EEER Bl s #—

Bl & IR R
(RCHFEOKROES]

A - WREE DS A DAERFE T HEUTIHT, 000N 2B TEY IR Y » A fi~DiEE0F BT %O T3,
BIUOBREMOENICHFRR~—I—2 AHT L AMKETH D, TE, W AREECER R & T, ik
B IR T T & HNucleus Accumbens—Associated Protein 1 (NAC1) 723, T CHEAIMEICEE TS~
—h—¢ LTHABSRTWAR, AEEETREOL S RlERYV, BHEELIE, DERELEEE
NICHET ZHEICBIT ANACIOFEZ A G L, EHEEE BT 5 U v G oF 8 L OREFRe
BEMOHELZHSNCTD I L E2 BT OMELRITo 72,

MERE L TI9804FEH H20134E F T2, R KZEE LR O S BN TR X du7z 0 FERZE O A bk
A180f (IEH RV LR 156, RCEaesfl, @AE19f, b RIEASECTH, EEAML106], K¥ L
FE#E3741) 2 M iz, 2 612xt L ONACI DG e 21T\, £ ORISR 2 5 U, B AT~ =7 F Inage
JOHBEEE & 45l b LT, ZENENoT — & Z AT IC L 0 BRI 21TV, R¥ELEmIZBE LT
RO LEE, B XY 8GR & OBE A R L7,

RREEFRE LR, RESE, BAE, ERRERGE, R LR T 5 BER TNACIEEM S, u
B L HLITHEE (p<0.00) 2R LT, £/, EWRELE, LHEREMROBEE, b5, BE, b
BN, R ERBOBmSE, Bk, BB O 8 BRI T HNACLEEMRR, NACLILEIREE L b ic A B E
(p<0.001) #/R L1z, 7272 L, RELEEBIZOWTHEE, FRBM, U HiEmBi, B8~k
ELOMBEMRIT LI-NEEEIL R hoTo, L Lans, EERIEBARE., LEAR., RELRE#EO A
B RECTHRIT LI, 2A, by M4 7 {EEBEHRES0%, Je@ilE 1248 7 B AVICERETH I LIZED,
BIGRR & B OERNINACI DR G A3 F A Td 5 aTREtE S e S hu iz,

A FEAERNSIINACIORER L | EEZEZLNTWS LEABO Y A 7 L OBERAH TH D AR,
EWEREBORGEBENELL TV R Y, 5% I OITHRFTARERELELTODH, WERZE
IR IR VWZD,

[ # R BR E h oo R0 E]

FEHE IR EE VT, NACLY /3y OFBOFREEN, 1R B Bk & & OERICH
ATHIAREEEZTR Lz, SBRELLIRNBBLETH LN, OIEMEREOZK %175 ETHBED D
FETHY, HEAMLEETHDL Z LN LREMEEITHET D L HET L, (FEF : FLILERER )
A1, DESEIRORE « OB BIZEBITANACLE A ORBE G MR FEICTRFL, Bz, RBBLS
1 LR BOER ORI OWTRL T, AFZEIE, O HEfEE BOMIEMAICF 5 T200THY, %
Nt ATl 5 &L=, (R REfr il —)

A DIL, NACLE 37 ORBIOFRED, NIEREED b RIFRIE & & ORI HRTH 2 lhe
HER L, S%AZ ) —= VTORERREREOBRFNRLETH I, BELEOIEHAPHFFEN
AR TH S, AMFEE TIIAMRICESEISE L, MENELEETHLZ LRI TD
&I LT, (R« /AR K)




