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The HTN3-MSANTD3 Fusion Gene Defines a Subset
of Acinic Cell Carcinoma of the Salivary Gland
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Fig._T.l_J-T Acinic cell carcinoma. A Serous acinar cell type. B Microcystic type: vacuolated/microcyst formation along
with serous acinar cell type. C Clear plus serous acinar cell type. D Follicular growth pattern.
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PLoS One. 2017 Feb 17:12(2).e0171265. doi: 10.1371/journal.pone.0171265. eCollection 2017.

Recurrent rearrangements of the Myb/SANT-like DNA-binding
domain containing 3 gene (MSANTD3) in salivary gland acinic cell
carcinoma.

Barasch N' Gong X' Kwei KA? Varma S Biscocho J! Qu K2, Xiao N° Lipsick JS' Pelham RJZ West RB!

Pollack JR!.

« %F3flAc i CORRMHIELT T £

ZEEIHTN3-MSANTD3E E Bt A
o 7E205|AciCCHr, #&7MZ315] (15%) MSANTD3IEHE
D3R LB B 72715|AciCCF

* MSANT

MHAZTRIE, BLEMSANTD3E
o FfEE TMSANTD3E

= j; gﬂi)n\u}%'_,

AN

N

= AFRY 3151

h— {5l & I T —FH

1, 581 (30%) 23R8

= HER L RAC i COR — PN EE M EH




e MSANTD3%4mhE—F

HY

AFRE
+ HTN3E
N )

£H-
« MSANTD3ZE— AL

=

e FESRIRVIRIES, X2FHE

THE 't

ﬂ:.

cl:pli

KinE

=

{r] 2B AY;

=1

‘&it, FT%E,]F-
E 7 PR J55

- A8

‘I—

SEET AR S E BIMyb/SANT 5 #4335

e ¢R 2R R AR I B AN [E]
IR SFE L M FE 2R
B R RIRIE

~REmEEHEHI, SHERZALEIRF
W —AE

SHERELHIZAN, BB 1%

], XTI

j;:l-

fDE/EEF

= | R

HAREEE ML




MRIA 5 X

e 273{5]AciCCs, B1&Barasch et al ZBJfRiERY3H
« HEZER
o 4%t (PAS, PASHD, LELIESE., SRR AELE)
v IEEEEE RS (PTAH) e 2—ME S4B L ek, FERTE RO

Al EERABYALET4E £ 2551 Kim e
. % FOL BRI ALE 4ERRE QU A T Y

A PE LA e b . BRI gs 7 2R 0E
MR R %, AHE. hfE. MRER

RS
B i G HAR B IRABEAER, KA. M
ﬁq%ﬁﬂﬁﬁiﬁﬁ@ﬁﬁﬁ@

N |['.|['J FL‘J]H]L‘JIH] l —1 ['J['.IE'J Dako




FISH
MSANTD3 4 S ¥R &t
_ﬁ/ﬁ‘- BRI E60-1001 20 PEfZ, =10%ZMH e

EEM 11 EESIAAEHBEM, =10%4HE#%F
— N A ME S HER2NA LA ARIES

X

RNATI 7

Rt—PCREZ AR 7 5| 53 17



9451 (3. 3%) &M 17%——48% R4 Bt J&g £ BE1 7 ZEMSANTD3 43
=ES

1R G REINY1 227 ?ﬂfnél‘-% =5

1145 (4%) &M EMSANTDIH:

BRSCH ?&LEEI’\J—1§I.HTN3—MSANTD3M$E.i%ﬁﬂé"l\, 6451462 0
HHTN3SM B 1 FAMSANTD3Sh B F25h 4




TABLE 2. Demographics, Presentation, Treatment, and Outcome of Patients With MSANTD3 Aberrated Acinic Cell Carcinoma

MSANTD3 Age (v), Outcome, follow-

Case# FISH RT-PCR Sex Site Size (mm) Presentation Stave Treatment up (mo)
1 Break HINI-MSANTD3 359 M Parotid 30=35x%30 Parotid mass  T2ZNOMO  Surgery DOC 98
2 Break HINI-MSANTD3 52, F Parotid s0x110 Parotid mass  TAINOMO Surgerv+RT NED 269
3 Break HIN3I-MSANTD3 51, F Parotid NA NA NA NA NA

4 Break HTN3I-MSANTD3 75, F Parotid 25 Parotid mass  T2cNOMO Surgery+RT NED 120
5 Break HINI-MSANTD3 65, F Parotid, accesssory 18 Buccal mass  T1cNOMO  Surgery NED 36
6 Break HINI-MSANTD3: 28, F Parotid 32 Incidental finding T2cNOMO  Surgery NED 24

on MRI1
7 Break * 59, M Submandibular 25%20%25 Submandibular  T2ZNOMO Surgery+RT NED 58
mass

8 : Break HTN3-MSANTD3* 76, F Parotid 25 NA NA Surgery NA

9 Break NA 49, F Parotid 12 NA NA Surgery NA
101 Break NA 30, M Parotid 12 (recurrence) NA NA Surgery NA

11 Break NA NA Parotid NA NA NA NA NA

*Absence of HTNI-MSANTD3 fusion transcript by RT-PCR and uninformative RNA sequencing.
fCases previously reported by Barasch et al'® “Complex pattern, 1 to 2 extra green signals.” “Complex pattern, 1 to 2 extra red signals.”
T Fusion identified by RNA sequencing.
DOC indicates died of other causes; MRI, magnetic resonance imaging; NA, not available; NED, no evidence of disease; RT, radiotherapy.
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FIGURE 1. Patterns of MSANTD3 aberrations in acinic cell carcinoma of the salivary gland. A, FISH demonstrating separate
green(arrows) and red (arrowheads) signals, consistent with fusion gene formation. The gain of one green signal (arrows) (B)
and onered signal (arrowheads) (C) was present in a subset of cases.
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FIGURE 2. HTN3-MSANTD3 fusion transcripts in acinic cell carcinoma of the salivary gland. A, RT-PCR revealed a 160 bp
fragmentin cases 1to 6 but not in case 7. RT-PCR did not yield an amplicon in any of the cases with complex MSANTD3 FISH
patterns (not shown). All cases had PGK1 products, ensuring sufficient RNA quality (not shown). B, The breakpoints within
the genomic location of the HTN3 gene on chromosome 4 and MSANTD3 gene on chromosome 9 with exons denoted by
vertical bars schematically presented. An illustrative part of the fusion transcript demonstrating the fusion of exon 1 of
HTN3 and exon 2 of MSANTD3, which was shown to be the same in all 6 cases with amplified PCR fragments by nucleotide
sequencing.Note that the start codon (vertical arrow) lies within exon 2 of MSANTD3, causing for full-length MSANTD3
transcripts as marked by dark blue. Bp indicates base pair; M,marker; NC, negative control.
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TABLE 3. Immunohistochemical Profile of Acinic Cell
Carcinoma With and Without MSANTD3 Aberrations

Alpha- DOG-
Case# amylase CK7 1 Ki-67 Mammaglobin 5S-100
] + + + 2% F +
2 + + + 1% - +
3 NA NA + NA NA NA
4 + + + 2% - .
3 - + + 1% - -
6 - + + 2% = =
7 - + + 4% - +
8 + + + 1% - +
9 - + + 2% - +
10 + + + 5% - +
Total 6/9 9/9  10/10 Mean 0/9 6/9
79

Non- 11/20  20/20 20/20 Mean /20 20420

rearranged 2

AciCC

(n=20)

No matenal from case 11 was avallable for immunohistochemistry.

NA indicates not available.
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FIGURE 5. Immunohistochemical profile of salivary gland acinic cell carcinoma with MSANTD3 aberrations. A, S-100
highlights the cytoplasm of intercalated duct-like cells with serous cells being negative. B, DOG-1 highlight the luminal
membrane of serous tumor cells with only a few, scattered intercalated duct-like cells showing faint cytoplasmic staining.
Alpha-amylase highlights the cytoplasmic granules of the serous tumor cells (inset).



=
| il
-
-

o

1

FIGURE 3. Invasive growth of salivary gland acinic cell carcinoma with MSANTD3 gain. A, A locally invasive tumor growing
along interlobular fibrous septae in an atrophic parotid gland (H&E). Note the preservation of cytoplasmic PAS+D-positive
granulation(inset). B, A microcystic pulmonary metastasis from the tumor shown in (A) surrounded by a pseudocapsule with
a small necrotic area (arrow, H&E). C, The proliferative activity as ascertained with Ki-67 was 10%, up to 25% in hotspots
(Ki-67, IHC). The gain of the green signal in MSANTD3 was found in the primary tumor as well as the metastasis (inset,

arrows).
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