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Well-differentiated Sertoli-Leydig cell tumor. Well-formed Sertoli tubules are intermixed with Leydig cells.
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Poorly differentiated Sertoli — Leydig cell tumor. A diffuse sarcomatoid
growth is focally associated with tubular formation.
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OBJECTIVE

* The frequency of DICER1 mutations in SLCT ranges widely from 15% to
7%

* Occasional SLCT harbor the same FOXL2 mutation (p.C134W)

* the goal of this study was to create a molecular classifier of SLCT by

integrating the clinicopathologic features of the current WHO classification
system with DICER1 and FOXL?2 mutation status.



MATERIALS AND METHODS

e Patient Cohort: 42 SLCTs.

* Immunohistochemistry: tissue microarray FOXL2 IHC
* DICER1 Mutation Analysis by Sanger Sequencing
* DICER1 Mutation Analysis by Mi1Seq

* FOXL2 Mutation Analysis

* Statistical Analysis



RESULTS



TABLE 1. Clinicopathologic and Molecular Features of SLCT'

Heterologous  Retiform FOXL2 DICER] Elevated Androgenic
Case Age Grade Elements Pattern  Mutation Status Mutation Status Androgens Symptoms
I 16 Poorly differentiated WT p-DIRIOV Yes Yes (AM)
2 80 Moderately differentiated Mutant WT Unknown No
3 74 Moderately differentiated WT WT Unknown Unknown
4 69  Well differentiated WT WT Lnknown Yes (H)
5 57 Moderately differentiated Yes WT p.D1709N No No
6 23 Moderately differentiated Yes WT p.E1813K Unknown No
7 69  Moderately differentiated WT WT Unknown No
8 23 Well differentiated WT Failed x2 Yes Yes (H)
9 44  Moderately differentiated WT p.EISI3K Yes Yes (DV. H, AC)
10 82  Moderately differentiated Mutant WT Unknown No
11 27 Moderately differentiated Yes WT p.EI8I13G Unknown No
12 I8 Moderately differentiated WT p.DI8I0OH Yes Yes (C, H. AM)
13 16 Moderately differentiated Yes WT p.Y1701X: p.E1T0SK No No
14 |7 Moderately differentiated WT WT Yes Yes (AM)
15 47  Moderately differentiated Yes WT p.D1I709E Unknown No
16 34 Moderately differentiated WT WT Yes Yes (C, AM)
17 62 Poorly differentiated Mutant WT Unknown No
18 16  Moderately differentiated WT p.DIT709N Unknown No
19 78 Moderately differentiated Mutant WT Unknown No
20 24 Moderately differentiated WT WT Unknown Unknown
21 35 Moderately differentiated Yes WT p.E1813D; p.DIT09N Yes Yes (AM)
22 62  Moderately differentiated WT p.D1709N No No
23 50 Moderately differentiated WT WT Unknown No
24 90  Moderately differentiated Mutant WT Unknown Unknown
25 17 Moderately differentiated Yes WT p.EI813K Yes Yes (DV)
26 88 Moderately differentiated Mutant WT Unknown No
27 66 Moderately differentiated WT WT Unknown No
28 21  Moderately differentiated WT p.E1705K Unknown Yes (AM)
29 52 Well differentiated WT WT Unknown No
30 73 Poorly differentiated WT WT Unknown No
31 32 Moderately differentiated WT WT No Yes (C, DV, H, AM)
32 60 Poorly differentiated WT WT Unknown Unknown
33 44 Moderately differentiated Yes WT p.EIRI3G Unknown Unknown
34 79  Poorly differentiated Mutant WT Unknown Unknown
35 54 Poorly differentiated Mutant WT Unknown Unknown
36 6 Moderately differentiated WT p.DIT09E Unknown Unknown
37 15 Moderately differentiated Yes WT p.DI709V Unknown Unknown
38 35 Well differentiated WT WT Unknown Unknown
39 26 Moderately differentiated Yes WT p.DIT709N Unknown Unknown
40 S1 Moderately differentiated WT WT Unknown Unknown
41 44  Well differenuated WT WT Unknown Unknown
42 61  Moderately differentiated WT p.D1T709N Yes Yes (H)

AC indicates acne; AM, amenorrhea; C, clitoromegaly: DV, deepening voice: H, hirsutism: WT. wild type.




Cohort Description and Histopathologic Features

* Median age for the cohort was 47 years (range, 15 to 90 y).

* 5 tumors (11%) were well differentiated, 31 (74% )moderately differentiated, and 6 (14%) poorly
differentiated

* There was no statistically significant difference in the age distribution of patients with each tumor
grade(well differentiated: median, 44y; range, 23 to 69y; moderately differentiated: median, 44 y;
range, 15 to 90 y; poorly differentiated: median, 61 y; range, 16 to 79 y).

* 8 tumors (19%) contained heterologous elements (7 epithelial/gastrointestinal mucinous and 1

mesenchymal), and 2 (5%)displayed retiform differentiation

* Heterologous elements and retiform features were mutually exclusive; all 10 tumors with these
features were moderately differentiated. Nine of 10 patients with retiform features or heterologous

elements occurred in premenopausal patients (median, 26.5 y; range, 15 to 57 y).



DICER1 Mutation Status

DICERI1 mutations were 1dentified in 18/41(44%) successfully genotyped
tumors (17 moderately differentiated, 1 poorly differentiated; 49% of
moderately and poorly differentiated tumors), including all 10 tumors with

heterologous elements or retiform pattern.



FOXL2 Mutation Status

 FOXL2 mutation was 1dentified in 8/42 (19%) tumors (8 moderately

and 3 poorly differentiated).

* DICER1 and FOXL2 mutations were mutually exclusive in 41 cases

successfully tested for both mutations.



DICER1/ FOXL2 wild type

. 15/41(37%)

* All 5 well-differentiated , 8moderately and 2poorly differentiated.



Immunohistochemistry

* All tumors expressed the sex cord-stromal tumor marker FOXL2 by

[HC

* The sertoliform component was positive, and the Leydig cell

component was weakly positive or negative.



TABLE 2. Statistical Analysis of Clinical, Pathologic and Molecular Features in SLCT'

Clinicopathologic Features Statistical Comparison Results P
Younger age (mean [median]) (y) DICERI vs. FOXL.2 31.2 (24.5) vs. 76.6 (79.5) < ().0001
MHCERD vs, WI/WIT 3.2 (24.5) vs. S0 (21) 0.005
WT/WT vs, FOXI.2 (/9.3) 0.0006
picerl. wriwT. roxt]) JCER 1 <WT/WT<FOXLB 76.6 (79.5) <0.0001
DICERI vs. WI/WT(MD-PD) 31.2 (24.5) vs. 30 (51) .02
WT/WT(MD-PD) vs. FOXL?2 S0 (51) vs. 76.6 (79.5) 0.003
DICER!I. WIIWT(MD-PD), FOXL2 31.2 (24.5) vs. 50 (31) vs. 76.0 (79.3) < 0.0001
Well vs. moderately differentiated 44.6 (44) vs. 44.5 (44) (.99
Well vs. poorly differentiated 44.6 (44) vs. 57.3 (61) 0.31
Moderately vs. poorly differentiated 44.5 (44) vs. 57.3 (61) 0.24
Well vs. moderately vs. poorly differentiated 44.6 (44) vs. 44.5 (44) vs. 57.3(61) 0.48
Abnormal bleeding FOXI2 vs. WT 2/5 (40%0) vs. 2/24 (8%) 0.13
Androgenic symptoms DICERI mut vs. WT 7114 (5004) vs, 414 (29%) 0.22
DICERI! mut vs. WT(MD-PD) DICERTZ{H (50%) vs. 3/12 (25%) 0.18
DICERI vs. FOXL.2 /14 (50%) vs. O/7 (0%%) (.03
Elevated serum androgen levels DICERI vs. WT 6/9 (66.7%0) vs. 2/3 (66.7%) 0.76
Heterologous elements or retiform pattern Pre vs. post menopausal 23 (39%) vs. 1/19 (5%) 0.01
DICERI vs. WT DICERlu 18 (55.6%) vs. 023 (0%%) < ().000]
Leydig cells conspicuous DICERI vs. FOXL.2 718 (38.9%%) vs. /8 (0%0) (.05
WT/WT vs. DICERI /15 ¢ -_1 vs. 7/18 (39%) 0.05
WI1/W I vs, FOXL. 2| 15 (73%0) vs, O/10 (0%5) (.00 3
WiI/Wl (MD-PD) vs. DICER] FOXL 1] 1'.1 vs, /s (39%0) ().0%
WT/WT (MD-PD) vs. FOXL2 8/11 (73%) vs. 0/10 (0%) 0.0008

DICER] indicates tumors harbonng somatic mutation m the RNase llIb domamn of DICER{I; FOXI2, tumors harbormmg FOXI2

c.402C>0G mutation: MD-PD, only

moderately differentiated and poorly differentiated tumours used in the comparison; WT/WT, tumors wild type for both DICERT and FOXL2; WT. tumors wild type for the

gene in the comparison.
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Outcome

* Outcome data were available for 31 patients.

* Four patients (13%) died, including 1 from recurrent disease(case 5, DICER1
mutant, 21 mo survival). The other 3 patients died of unrelated causes (cases 2 and

26, FOXL2 mutant, and case 30, DICER1/FOXL2 wild type).

* Three patients experienced recurrences (case 5, DICER1 mutant, at 10 mo; case
20, DICER1/FOXL2 wild type, at 58 mo; and case 36, DICER 1 mutant, at 134

mo).






C—F, Tumor with FOXL2 ¢.402C>G mutation (case 11). All tumors lacking DICER1 mutations showed
varying degrees of sertoliform differentiation or primitive ovarian stroma interspersed with Leydig-like cells.
None displayed definitive features of adult granulosa cell tumor or other sex cord-stromal tumors.



FIGURE 3. Histopathology of a FOXL2-mutant tumor (case 7). The slides showed a predominance of immature and
closed tubules with conspicuous interspersed luteinized stromal/Leydig cells containing round to ovoid nuclei with
conspicuous small nucleoli, and bright eosinophilic cytoplasm.



b

Examples of tumors wild type for DICER1 and FOXL?2 (cases 3 and 31

respectively).

A and B



DISCUSSION

* This 1s the first study that identifies 3 molecular subtypes of ovarian
SLCT

--DICER 1 mutant subtype
--DICER1/ FOXL2 wild type

--FOXL2-mutant subtype



DICER 1 mutant subtype

e Somatic mutations in the RNase IIIb domain of DICER1 were found 1n

44% of samples overall
* moderately or poorly differentiated,
* displaying heterologous elements or retiform pattern
* generally younger

* more often presented with androgenic symptoms.



FOXL2-mutant subtype

 FOXL2 mutations were 1dentified in 19% of cases, all of which were

moderately differentiated.
* postmenopausal
* more likely to present with abnormal bleeding

 and had less conspicuous Leydig cells.



DICER1/ FOXL2 wild type

* All 5 well-differentiated tumors were wild type for FOXL2 and 4 of 5
were wild type for DICERI

* Intermediate age,

* no retiform or heterologous elements,



* It 1s unclear at this time 1f the SLCT molecular subtypes are prognostic,
as our analysis lacked statistical power to determine whether clinical

outcome correlated with mutation status.



SUMMARY

* 3 molecular subtypes of SLCT with characteristic clinicopathologic features

* The only definitive predictors of mutation status in our cohort were the presence of
heterologous elements or retiform pattern, which predicted DICER1 mutation, and

low tumor grade, which predicted a lack of either DICER1 or FOXL2 mutation

* Other features such as age and presenting symptoms, while statistically significant in
their correlation with mutation status, did not offer sufficient predictive power to be

useful predictors for an individual patient in a clinical setting.



