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SOX10 is a novel marker of acinus and
intercalated duct differentiation in salivary
gland tumors: a clue to the histogenesis for
tumor diagnosis

Rie Ohtomo!7, Taisuke Mori*’, Shinsuke Shibata?, Koji Tsuta'!, Akiko M Maeshima®,
Chihiro Akazawa?*, Yukio Watabe®, Kazufumi Honda®, Tesshi Yamada®,
Seiichi Yoshimoto®, Masao Asai®, Hideyuki Okano?®, Yae Kanai? and Hitoshi Tsuda’

'Department of Pathology and Clinical Laboratory, National Cancer Center Hospital, Tokyo, Japan; Division
of Molecular Pathology, National Cancer Center Research Institute, Tokyo, Japan; °*Department of Physiology,
Keio University School of Medicine, Tokyo, Japan; *Department of Biochemistry and Biophysics, Graduate
School of Health and Sciences, Tokyo Medical and Dental University, Tokyo, Japan; °Division of
Chemotherapy and Clinical Research, National Cancer Center Research Institute, Tokvo, Japan and
“Department of Head and Neck Oncology and Plastic Surgery, National Cancer Center Hospital, Tokyo, Japan
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Table 1 Immunohistochemical profile of salivary gland tumors

No. of positive cases (%)

Histological diagnosis

n p63 SMA Calponin 5100 GFAP
Malignant
ACC 23 21 (91) 21 (91) 18 (78) 21 (91) 5 (21)
AciCC 8 0 0 0 1(13) 0
sDC § 0 0 0 1(17) 3 (50)
MuEC § 2 (33) 0 0 1(17) 2 (33)
EMC 5 (100) 5 (100) 3 (60) 4 (80) 3 (60)
MyEC 1 1 1 0 0 0
OncCa 1 0 0 0 0 0
CaMNO5&? 22 10 (45) 0 4 (18) 9 (41) 5 (23)
Benign
PA" 10 8 (80) 7 (70) 7 (70) 10 (100) 9 (90)
ME 4 4 (100) 4 (100) 4 (100]) 4 (100) 3 (75)
Onc 2 2 (100) 0 0 0 1 (50)
WT 2 2 (100) 0 0 0 0

Abbreviations: ACC, adenoid cystic carcinoma; AciCC, acinic cell carcinoma; CaNOS, carcinoma not otherwise specilied; EMC, epithelial-
myoepithelial carcinoma; GFAP, glial fiburillary acidic protein; MuEC, mucoepidermoid carcinoma; MyEC, myoepithelial carcinoma; ME,
myoepithelioma; Onc, Oncocytoma; OncCa, oncocytic carcinoma; PA, pleomorphic adenoma; SMA, smooth muscle actin; SDC, salivary duct
carcinoma; WT, Warthin tumor.

When the case had =10% positive cells, it was counted as positive.

Mncluding CaNOS components of seven cases of carcinoma ex pleomorphic adenoma cases.

bII‘Il’:lth‘]iI‘lg PA components of four cases of carcinoma ex pleomorphic adenoma cases.

Modern Pathology advance online publication, 5 April 2013; do1:10.1038/modpathol.2013.54
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SOX10-Venus(PO0)

Modern Pathology advance online publication, 5 April 2013; doi1:10.1038/modpathol.2013.54
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b SOX10 (+) [ > <= SOX10(-)
/ Inlerr;mated\ Striated Excretory
duct duct
t L] 3 ® e 8 : :' - - : ::::
® - - . s - - ™ [ ] [ ] L | L ] L ]
|
s 2 "2 e ey 4 ® 8 * » d 8 o . s *®
I L 3 E . =
\ ¢ _— Myoepithelial AE“ o, Basal cell ~
Acini Intercalated duct Striated duct Excretory duct

SOX10 luminal ++/H* ++/L

abluminal ++/H ++/H

p63 luminal - - -

abluminal ++/H ++/H ++/H
SMA luminal - - -

abluminal ++/H ++/H

Calponin luminal - -

abluminal ++/H ++/H
S100 luminal - -

abluminal ++/H ++/H - -
GFAP luminal - - + +

abluminal - - -

The proportion of positive cells : ++, >90% of positive cells; +, 11-90%; +, 1-10%; -, negative.
The intensity of positive cells; H, high intensity; L, low intensity. * Serous(++)>Mucinous (+) acini luminal cell

SMA: Smooth muscle actin; GFAP: Glial fibrillary acidic protein
Modern Pathology advance online publication, 5 April 2013; doi:10.1038/modpathol.2013.54
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Modern Pathology advance online publication, 5 April 2013; doi1:10.1038/modpathol.2013.54



5 2 ATR

Backgrou nd knowledge

P63

Modern Pathology advance online publication, 5 April 2013; do1:10.1038/modpathol.2013.54
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SRS Human Pathology
K E = Volume 56, October 2016, Pages 134-142
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—

Human

SOX10-positive salivary gland tumors: a

growing list, including mammary analogue

secretory carcinoma of the salivary gland,

sialoblastoma, low-grade salivary duct
carcinoma, basal cell

adenoma/adenocarcinoma, and a subgroup

of mucoepidermoid carcinoma # #%

Min-Shu Hsieh MD # ©, Yi-Hsuan Lee MD 3, Yih-Leong Chang MD * b o =
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In general, SOX10 expression can be observed in salivary gland tumors with
either one of the 4 major types of cells:

(Dacinic cells (AciCC)

2cuboidal ductal cells with low grade cytologic (MASC, low-grade salivary
duct carcinoma)

(3basaloid cells (AJCC, basal cell adenoma/adenocarcinoma, sialoblastoma)

(Wmyoepithelial cells (myoepithelial tumor)
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Low-grade salivary duct carcinoma

Basal cell adenoma Basal cell adenocarcinoma
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Expression of forkhead box transcription factor genes Foxp1 and Foxp2
during jaw development

Jeffry M. Cesario ?, Asma A. Almaidhan °, Juhee Jeong *

# Department of Basic 5cience and Craniofacial Biology, New York University College of Dentistry, 345 East 24th Street, New York, NY 10010 United States
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Odontogenic carcinomas
Ameloblastic carcinoma

Primary intraosseous carcinoma, NOS
Sclerosing odontogenic carcinoma
Clear cell odontogenic carcinoma
Ghost cell odontogenic carcinoma

Odontogenic carcinosarcoma

Odontogenic sarcomas

Benign epithelial odontogenic tumours
Ameloblastoma

Ameloblastoma, unicystic type
Ameloblastoma, extraosseous/peripheral type
Metastasizing ameloblastoma

Squamous odontogenic tumour

Cal

cifying epithelial odontogenic tumour

Adenomatoid odontogenic tumour

Benign mixed epithelial and mesenchymal
odontogenic tumours

Ameloblastic fibroma

Primordial odontogenic tumour

9270/3
9270/3
9270/3

9341/3"
9302/3"

8980/3

9330/3

9310/0
9310/0
9310/0
9310/3
9312/0
9340/0
9300/0

9330/0

Odontoma
Odontoma, compound type
Odontoma, complex type
Dentinogenic ghost cell tumour

Benign mesenchymal odontogenic tumours
Odontogenic fibroma

Odontogenic myxoma/myxofibroma
Cementoblastoma

Cemento-ossifying fibroma

Odontogenic cysts of inflammatory origin
Radicular cyst
Inflammatory collateral cysts

9203/0
9281/0
9282/0
9302/0

9321/0
9320/0
9273/0
9274/0

Odontogenic and non-odontogenic developmental cysts

Dentigerous cyst
Odontogenic keratocyst

Lateral periodontal cyst and botryoid odontogenic cyst

Gingival cyst

Glandular odontogenic cyst
Calcifying odontogenic cyst
Orthokeratinized odontogenic cyst
Nasopalatine duct cyst

9301/0
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Gene Expression Profile Analysis
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Results

TABLE 1. FOXP1/SOX10 Immunophenotypes in 108
Odontogenic Tumors

n (%)
FOXP1'/ FOXP1'/ FOXPl1/ FOXP17/
SOX10° SOX10" SOX100 SOX10*
Ameloblastoma 34/35 (97) 0/35 (0) [/35 (3) 0/35 (0)
ABC 212 (100) 0/2 (0) /2 (0) 02 (0)
ABF 35 (100) (/3 (0) /5 (0) /5 (0)
COC 4/ (100) 0/4 (0) 0/4 (0) 0/4 (0)
AOT 1/3 (33) 0/3 (0) 213 (67) 0/3 (0)
GOC 212 (100) (/2 () (/2 (0) 0/2 (0)
Clear cell 1/1 (100) 0/1 (0) 0/1 (0) 0/1 (0)
odontogenic
carcinoma
Odontogenic 53/56 (95) 0/56 (0) 3/56 (5) 0/56 (0)

keratocyst




TABLE 2. FOXP1/SOX10 Immunophenotypes in 173 Salivary Gland Tumors

5 R

Results

n (%)
FOXP1*/SOX10~ FOXP1'/SOX10+ FOXP17/SOX10~ FOXP17/SOX10*
Basal cell adenoma (9 cases) 0/9 (0) 89 (89) 19 (11) 0 (0)
Adenoid cystic carcinoma (63 cases) 0/63 (0) 47/63 (75) 2/63 (3) 14/63 (22)
Polymorphus adenocarcinoma (7 cases) /7 (0) 317 (43) 17 (14) 3/7 (43)
Myoepithelhloma (9 cases) 0/9 (0) 3/9 (33) 4/9 (44) 219 (22)
Pleomorphic adenoma (43 cases) 2/43 (4) 14/43 (33) 8143 (19) 19/43 (44)
Acinic cell carcinoma (7 cases) O/7 (0) 6/7 (86) 0/7 (0) /7 (14)
Salivary duct carcinoma (3 cases) 0/3 (0) 0/3 (0) 3/3 (100 0/3 ()
Oncocytoma (9 cases) (/9 (0) 0/9 (0) 9/9 (100) 0/9 (0)
Mucoepidermoid carcinoma (22 cases) 0/22 (0) (/22 (0) 19/22 (86) 3/22 (14)
Low-grade adenocarcinoma, not otherwise specified™ (1 case) 1/1 (100) 0/1 (0) /1 (0) 1 ()
*This case was subsequently reclassified as ameloblastoma after consensus review.
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maxillary ameloblastomas



mandibular ameloblastomas



sinonasal ameloblastomas
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A comparative analysis of LEF-1 in odontogenic W) v
and salivary tumors™
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FOXP1+/SOX10-v] BF X3

TABLE 1. FOXP1/SOX10 Immunophenotypes in 108

Odontogenic Tumors

SF iR MBI 5 2 A AR B

v FOXP17E35% pi FhZmpefeE+ 2
1B 7K 2

n (Yo)
FOXP1'/ FOXP1'/ FOXP17/ FOXP1/
SOX10™ SOX10" SOX10™ SOX10”
Ameloblastoma 3435 (97) 0/35 () 1/35 (3) 0/35 ()
ABC 272 (100) 02 () 0/2 (0) 02 ()
ABF 5/5 (100) 0/5 (0) 0/5 (0) 0/5 (0)
COC 4/4 (100) 0/4 (0) 0/4 {0) 0/4 (0)
AOT 1/3 (33) 03 () 213 (67) 0/3 (0)
GOC 212 (100) 0/2 (0) 0/2 (0) 0/2 (0)
Clear cell 1/1 (100) 0/1 (0) 0/1 (0) 0/1 (0)
odontogenic
carcinoma
Odontogenic 33/56 (95) 0/56 () 3/56 (5) 0/56 ()

keratocyst
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TABLE 2. FOXP1/SOX10 Immunophenotypes in 173 Salivary Gland Tumors
n (%)
FOXP17/SOX10~ FOXP1/SOX10+ FOXP17/SOX10™ FOXP17/SOx10*
Basal cell adenoma (9 cases) 0/9 (0} 8/9 (89) 119 (11) 0 (0)
Adenoid cystic carcinoma (63 cases) 0/63 (0) 4?!&3 (75) 2/63 (3) 14/63 (22)
Polymorphus adenocarcinoma (7 cases) 0/7 (0) 7(43) /7 (14) 3/7 (43)
Myoepithelloma (9 cases) 0/9 (0) J“I' (33) 4/9 (44) 219 (22)
Pleomorphic adenoma (43 cases) 2143 (4) 14/43 (33) 8143 (19) 19/43 (44)
Acinic cell carcinoma (7 cases) 0/7 (0) 6/7 (86) 0/7 (0) 1/7 (14)
Salivary duct carcinoma (3 cases) 0/3 (0) 0/3 (0) 313 (100) 0/3 (0)
Oncocytoma (9 cases) (/9 (0) 0/9 (0) 9/9 (100) 0/9 (0)
Mucoepidermoid carcinoma (22 cases) 0/22 (0) 0/22 () 19/22 (86) 3/22 (14)
Low-grade adenocarcinoma, not otherwise specified™ (1 case) L1 (100) O/1 () 0/1 () 0/1 ()

*This case was subsequently reclassified as ameloblastoma after consensus review.
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