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Abstract

Sertoli-Leydig cell tumors are characterized by the presence of somatic DICER1 hotspot 

mutations. In this study, we sought to define the association between DICER1 hotspot mutations 

and different morphologic subtypes of ovarian Sertoli-Leydig cell tumors. Furthermore, we aimed 

to assess whether DICER1 hotspot mutations occur in other ovarian sex cord-stromal tumors, 

testicular sex cord-stromal tumors, or other female genital tract tumors with 

rhabdomyosarcomatous differentiation. We subjected a series of ovarian Sertoli-Leydig cell 

tumors (n=32), Sertoli cell tumors (n=5) and gynandroblastomas (n=5), testicular sex cord-stromal 

tumors (n=15) and a diverse group of female genital tract tumors with rhabdomyosarcomatous 

morphology (n=10) to DICER1 hotspot mutation analysis using Sanger sequencing. We also tested 

2 gynandroblastomas for the presence of FOXL2 hotspot mutations (p.C134W; c.402C>G). 

Twenty of 32 (63%) Sertoli-Leydig cell tumors harbored a DICER1 hotspot mutation, of which 

80% had the p.E1705K mutation. No association was found between DICER1 mutation status and 

the presence of heterologous or retiform differentiation in Sertoli-Leydig cell tumors. DICER1 
mutations were found at similar frequencies in gynandroblastoma (2/5; 40%) and ovarian Sertoli 

cell tumors (5/8; 63%; p>0.1), and all mutated tumors harbored a p.E1705K mutation. DICER1 
hotspot mutations were also identified in a single cervical rhabdomyosarcoma and in the 

rhabdomyosarcomatous component of a uterine carcinosarcoma. No DICER1 mutations were 

detected in testicular sex cord-stromal tumors. Two DICER1 wild-type gynandroblastomas 

harbored a p.C134W FOXL2 hotspot mutation in both tumor components. In this study we 

confirmed that DICER1 hotspot mutations occur in over half of ovarian Sertoli-Leydig cell 
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tumors, and are unrelated to tumor differentiation. We also widened the spectrum of ovarian sex 

cord-stromal tumors with sertoliform differentiation, in which DICER1 mutations are known to 

occur, to include Sertoli cell tumors and gynandroblastomas. Our results suggest that DICER1 
mutations may not play a role in testicular sex cord-stromal tumorigenesis.
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INTRODUCTION

Ovarian sex cord-stromal tumors are a heterogeneous group of benign or malignant 

neoplasms. Several subtypes of sex cord-stromal tumors are known, including adult and 

juvenile granulosa cell tumors, Sertoli-Leydig cell tumor, Sertoli cell tumor, 

gynandroblastoma and sex cord tumor with annular tubules.
1
 Classical Sertoli-Leydig cell 

tumors demonstrate a range of histologic appearances, ranging from well-differentiated with 

tubule formation within a delicate fibromatous stroma, to tumors with intermediate 

differentiation with corded or trabecular morphology, and poorly differentiated tumors 

which often resemble a high-grade sarcoma and can only be recognized if a well- or 

intermediately-differentiated component is present.
1, 2 Leydig cells can usually be readily 

identified in both well- and intermediately-differentiated classical Sertoli-Leydig cell 

tumors, but may be scarce or absent in poorly-differentiated tumors.
2
 In addition, a subset of 

Sertoli-Leydig cell tumors can demonstrate retiform or heterologous differentiation, 

including gastrointestinal-type (most common) or rhabdomyosarcomatous differentiation.
2 

Sertoli cell tumors are often well-differentiated with tubule formation but by definition lack 

Leydig cells in contrast to Sertoli-Leydig cell tumors.
3
 Gynandroblastomas are unusual 

ovarian sex cord tumors that demonstrate combined features of Sertoli-Leydig cell tumor 

and granulosa cell tumor, while sex cord tumors with annular tubules are frequently 

associated with Peutz-Jeghers Syndrome and have a very classic morphology with 

prominent annular tubules.
4
 Testicular Sertoli cell tumors are rare neoplasms, constituting 

<1% of all testicular tumors.
5
 While the majority of testicular Sertoli cell tumors are 

sporadic, some tumors are associated with Peutz-Jeghers syndrome and Carney 

syndrome.
6, 7

Over recent years, massively parallel sequencing studies have unraveled the molecular 

underpinning of ovarian sex cord-stromal tumors. The majority of ovarian adult granulosa 

cell tumors have been shown to harbor somatic FOXL2 mutations,
8, 9 while somatic 

DICER1 mutations have been identified in approximately 60% of Sertoli-Leydig cell 

tumors
10

 and, more rarely, in other tumor types including embryonal rhabdomyosarcomas 

and ovarian and testicular germ cell tumors, such as yolk sac tumors and teratomas.
10, 11 

These somatic DICER1 missense mutations affect several ‘hotspots’ in the metal-binding 

domain of the RNase IIIb subunit of the gene. In contrast, germline DICER1 mutations 

associated with the DICER1 syndrome, which confers risk for multiple tumor types 

including pleuropulmonary blastoma, cystic nephroma, ovarian Sertoli-Leydig cell tumor 
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and childhood embryonal rhabdomyosarcoma,
12, 13

 are mainly truncating and spread across 

the gene. DICER1 encodes an RNA endoribonuclease that plays a key role in the regulation 

of gene expression through the production of mature microRNAs (miRNAs).
14

To date, the association between morphologic subtypes of ovarian Sertoli-Leydig cell tumor 

and the presence of somatic DICER1 mutations remains unclear, and it has yet to be 

established whether other ovarian sex cord-stromal tumors such as Sertoli cell tumor, 

gynandroblastoma and sex cord tumor with annular tubules may also harbor DICER1 
hotspot mutations. In addition, only 4 testicular Sertoli cell tumors and a single testicular sex 

cord-stromal tumor not otherwise specified have been analyzed for the presence of somatic 

DICER1 mutations to date, all of which were reported to be wild-type.
10

In this study, we aimed to define i) the association between DICER1 hotspot mutations and 

ovarian Sertoli-Leydig cell tumor morphology, ii) whether DICER1 hotspot mutations occur 

in other subtypes of ovarian sex cord-stromal tumor or in testicular sex cord-stromal tumors, 

iii) whether FOXL2 mutations occur in DICER1 wild-type gynandroblastomas, and iv) 

whether other female genital tract tumors with rhabdomyosarcomatous morphology harbor 

DICER1 hotspot mutations.

MATERIAL AND METHODS

Case Selection

Representative formalin-fixed paraffin-embedded (FFPE) sections of ovarian Sertoli-Leydig 

cell tumors (n=32), gynandroblastomas (n=5) and Sertoli cell tumors (n=8, including one 

lipid-rich variant Sertoli cell tumor) were retrieved from the pathology files of the 

participating institutions, as well as 10 female genital tumors with rhabdomyosarcomatous 

differentiation (including 2 pediatric cervical embryonal rhabdomyosarcomas, 4 adult 

uterine rhabdomyosarcoma (cervix and corpus) and 4 adult uterine carcinosarcomas with 

heterologous rhabdomyosarcomatous differentiation) and 15 testicular sex cord-stromal 

tumors (including 8 classical Sertoli cell tumors, 3 Sertoli cell tumor large cell calcifying 

variants and 4 sex cord-stromal tumors not otherwise specified). All tumors were reviewed 

by two expert gynecologic pathologists (EO, RAS), who characterized the various subtypes 

of Sertoli-Leydig cell tumor, and the degree of differentiation of the tumors. In 4 Sertoli-

Leydig cell tumors (2 poorly differentiated with rhabdomyosarcoma, 1 poorly differentiated 

with both rhabdomyosarcoma and retiform features and 1 with intermediate differentiation 

and both gastrointestinal-type heterologous and retiform features), two separate tumor 

blocks were available for testing; in all remaining cases, tissue obtained from one tumor 

block was used for DNA extraction and Sanger sequencing analysis. This study was 

approved by the local ethics committees from the authors’ institutions.

Microdissection and nucleic acid extraction

Eight-μm-thick sections of representative FFPE blocks of the tumor tissue were stained with 

nuclear fast red and microdissected using a sterile needle under a stereomicroscope to ensure 

>80% of tumor cell content as previously described.
15

 In 3 of the 5 gynandroblastomas, only 

the sertoliform component of the tumor was available for sectioning and microdissection. In 
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the remaining 2 cases, both morphologically distinct components (granulosa cell tumor-like 

areas and Sertoli-Leydig cell tumor-like areas) were microdissected, and the extracted DNA 

was subjected to DICER1 mutation testing separately. Genomic DNA was extracted from 

microdissected tumor tissue using the DNeasy Blood & Tissue Kit (Qiagen) and quantified 

using the Qubit Fluorometer assay (Invitrogen, Life Technologies) as previously 

described.
16

 DNA of sufficient quantity and quality for Sanger sequencing analysis was 

obtained from all cases included in this study.

PCR amplification and Sanger sequencing

PCR amplification of 10ng of genomic DNA of each case was performed using the 

AmpliTaq 360 Master Mix Kit (Life Technologies) on a Veriti Thermal Cycler (Life 

Technologies) as previously described.
16

 Two primer pairs, one that amplifies a 200bp 

fragment encompassing exon 24 of the DICER1 gene (5′-CCGCAGGTCTGTCAGGAC-3′ 

(forward) and 5′-CTTCTTCGGATTTGGGGATC-3′ (reverse)), and one primer pair that 

amplifies a 164bp fragment, encompassing exon 25 of the DICER1 gene (5′-

CTATTAGTGGCCGCATCATG-3′ (forward) and 5′-

GCTTAGGAGATCTGAGGAGGATG-3′ (reverse)), were employed. In addition, two 

gynandroblastomas were tested for the presence of the c.402C>G (p.C134W) FOXL2 
hotspot mutation utilizing a primer pair that amplifies a 279bp fragment encompassing the 

site of the c.402C>G mutation of the FOXL2 gene (5′CCTCAACGAGTGCTTCATCA3′ 

(forward), 5′AGGAAGCCAGACTGCAGGTAC3′ (reverse)). In these two cases, the 

morphologically distinct tumor components were microdissected, and the extracted DNA 

was subjected to FOXL2 mutation testing separately.

For all three primer pairs used, the PCR thermocycling protocol consisted of an initial 

incubation step of 95°C for 5 min, followed by 35 cycles of 95°C for 30 sec, 60°C for 30 

sec, 72°C for 30 sec, and a final extension step of 72°C for 10 min. The PCR fragments were 

purified with ExoSAP-IT (Affymetrix), and the sequencing reactions were performed on an 

ABI 3730 capillary sequencer using the ABI BigDye Terminator chemistry (v3.1) (Life 

Technologies) according to manufacturer’s instructions. All PCR and sequencing reactions 

were performed in duplicate. Sequences of the forward and reverse strands were analyzed 

using MacVector software (MacVector Inc) and DNAStarLaserGene software as previously 

described.
16

RESULTS

Ovarian Sertoli-Leydig cell tumors

Histologic review of the Sertoli-Leydig cell tumors (n=32) included in this study revealed 2 

well-differentiated tumors, 20 showed intermediate differentiation (including 4 with 

heterologous gastrointestinal-type morphology and 6 with retiform differentiation) and 10 

were poorly-differentiated (including 4 with rhabdomyosarcoma). One tumor with 

rhabdomyosarcoma and one tumor with gastrointestinal-type heterologous morphology also 

demonstrated focal retiform morphology.
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DICER1 hotspot point mutations were identified in 20 of 32 (63%) ovarian Sertoli-Leydig 

cell tumors (Figure 1, Table 1). DICER1 mutations were found at similar frequencies in 

poorly-differentiated Sertoli-Leydig cell tumors (6/10, 60%) and Sertoli-Leydig cell tumors 

with intermediate differentiation (14/20, 70%; two-tailed Fisher’s exact test p=0.7). In 

contrast, both well-differentiated Sertoli-Leydig cell tumors tested were DICER1 wild-type. 

Furthermore, DICER1 hotspot mutations were identified at similar frequencies in tumors 

showing heterologous or retiform elements (9/14, 64%) and tumors without these features 

(11/18, 61%; two-tailed Fisher’s exact test p=1). No statistically significant difference in the 

prevalence of DICER1 mutations was found between tumors with heterologous 

(rhabdomyosarcoma or gastrointestinal-epithelium) or retiform morphology (two-tailed 

Fisher’s exact test, p=1) (Table 1), and DICER1-mutant and wild-type examples of each of 

these Sertoli-Leydig cell tumor subtypes could not be differentiated on morphologic review 

(Figure 2).

The most frequent DICER1 hotspot mutation identified in the ovarian Sertoli-Leydig cell 

tumors analyzed was the p.E1705K (c.5113G>A) mutation (16/20 cases, 80%). In the subset 

of tumors (n=4) where more than one tissue block was available for microdissection and 

Sanger sequencing analysis, of which two showed exclusively rhabdomyosarcomatous 

heterologous morphology, the same DICER1 mutation was identified in both tested blocks. 

One neoplasm with both heterologous morphology and intermediately-differentiated 

classical Sertoli-Leydig cell tumor morphology had a p.E1705K DICER1 mutation in the 

heterologous component only, while in the other tumor with mixed morphology, the retiform 

component harbored a p.E1705K DICER1 mutation whereas the rhabdomyosarcoma 

component was DICER1 wild-type.

Other Ovarian Tumors

Sanger sequencing analysis revealed that 5 of 8 (63%) Sertoli cell tumors and 2 of 5 (40%) 

gynandroblastomas harbored a DICER1 hotspot mutation (Table 1). Akin to the ovarian 

Sertoli-Leydig cell tumors, of which 80% harbored a p.E1705K DICER1 hotspot mutation, 

all 7 DICER1-mutant gynandroblastomas and Sertoli cell tumors had a p.E1705K mutation. 

In contrast, both a sex cord-stromal tumor not otherwise specified (0/1) and a sex cord tumor 

with annular tubules (0/1) were found to be DICER1 wild-type. DICER1-mutant Sertoli cell 

tumors could not be distinguished on morphologic grounds from DICER1 wild-type tumors 

(Figure 3). In the single lipid-rich variant Sertoli cell tumor tested, a DICER1 p.E1705K 

mutation was identified.

FOXL2 mutation testing was performed on 2 of the 3 gynandroblastomas with wild-type 

DICER1; one case did not have sufficient material available for testing. For this analysis, 

both tumor components, the granulosa cell-like and Sertoli-Leydig cell tumor-like areas, 

were separately microdissected and subjected to FOXL2 mutation analysis. A p.C134W (c.

402C>G) FOXL2 hotspot mutation was identified in both the granulosa cell tumor-like 

components and the Sertoli-Leydig cell tumor-like areas of the two DICER1 wild-type 

gynandroblastomas. No morphologic differences were apparent between the DICER1-

mutant and wild-type gynandroblastomas, or between DICER1-mutant and FOXL2-mutant 

gynandroblastomas (Figure 4).
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Other Female Genital Tract Tumors with a Rhabdomyosarcomatous Component

Two of the ten female genital tract tumors with rhabdomyosarcomatous differentiation 

(20%) studied here harbored a DICER1 hotspot mutation: a p.D1709N (c.5125G>A) 

mutation in a metastasis from a primary cervical rhabdomyosarcoma in an adult patient, and 

a p.E1813Q (c.5437G>C) mutation in a rhabdomyosarcoma arising in a uterine 

carcinosarcoma (Table 1). Both of these DICER1 hotspot point mutations were seen at low 

prevalence in the cohort of ovarian Sertoli-Leydig cell tumors analyzed. Neither of the 2 

pediatric embryonal rhabdomyosarcomas tested was found to harbor a DICER1 hotspot 

mutation.

Testicular Sex Cord-Stromal Tumors

Fifteen testicular sex cord-stromal tumors including 8 classical Sertoli cell tumors, 3 Sertoli 

cell tumors-large cell calcifying variant and 4 sex cord-stromal tumors not otherwise 

specified were subjected to DICER1 sequencing analysis and none harbored a DICER1 
hotspot mutation.

DISCUSSION

We have shown herein that approximately 60% of the Sertoli-Leydig cell tumors analyzed 

harbor DICER1 hotspot mutations, and demonstrated that there is no clear association 

between either the degree of tumor differentiation or the presence of heterologous or 

retiform differentiation in Sertoli-Leydig cell tumor and DICER1 hotspot mutation status. 

We have further shown that DICER1 hotspot mutations occur at similar frequencies in 

ovarian Sertoli cell tumors and gynandroblastomas, providing additional evidence to 

demonstrate that DICER1 hotspot mutation is a frequent genomic event across the spectrum 

of ovarian sex cord-stromal tumors with Sertoliform differentiation. In contrast, we have 

observed that testicular Sertoli cell tumors appear to lack hotspot mutations in DICER1. 

Finally, we have shown that DICER1 hotspot mutations do occur in female genital tract 

tumors with rhabdomyosarcomatous differentiation, although the true prevalence of this 

mutation in these tumors remains to be defined.

The overall frequency of DICER1 mutations in Sertoli-Leydig cell tumor in this cohort 

(63%) is similar to that reported by Heravi-Moussavi (26/43, 60%),
10

 but distinct from the 

recent findings by Goulvent et al,
9
 who reported the presence of DICER1 mutations in only 

one third of the Sertoli-Leydig cell tumors tested (6/19, 32%). It should be noted, however, 

that although the prevalence of DICER1 hotspot mutations in the ovarian Sertoli-Leydig cell 

tumors studied here and those reported by Heravi-Moussavi et al
10

 was similar, there was a 

difference in the prevalence of the residues in the Dicer RNase IIIb domain affected by 

mutations. While Heravi-Moussavi et al
10

 found the p.D1709N (c.5125G>A) DICER1 
hotpot mutation to be most common in ovarian Sertoli-Leydig cell tumors (10/26, 38%), in 

our study this mutation was identified in only 2 cases (2/20, 10%), whereas the p.E1705K (c.

5113G>A) mutation was seen in the majority (80%) of DICER1-mutant tumors. To date, all 

three well-differentiated Sertoli-Leydig cell tumors reported, including two in this study and 

a single case analyzed by Goulvent et al
9
, were found to be DICER1 wild-type. Larger 
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studies will be required to determine the true prevalence of DICER1 mutations in well-

differentiated Sertoli-Leydig cell tumors.

The absence of a clear association between the presence of rhabdomyosarcoma within 

Sertoli-Leydig cell tumor and DICER1 mutation status may be somewhat unexpected given 

the reported frequency of rhabdomyosarcomtous tumors in the familial DICER1 mutation 

syndrome,
12, 13

 and the identification of two DICER1 hotspot mutations in the female 

genital tract tumors with rhabdomyosarcomatous elements (2/10, 20%), including one 

uterine carcinosarcoma, reported here. Studies to date have suggested that the acquisition of 

somatic DICER1 mutation is a markedly rare event in epithelial cancer. Review of databases 

such as 1000 Genomes, The Cancer Genome Atlas (TCGA) and COSMIC by Heravi-

Moussavi et al
10

 showed no DICER1 hotspot mutations, while Slade et al
13

 found DICER1 
mutations in only 4 of 781 cancer cell lines, all of which occurred in microsatellite unstable 

tumors, where it was unlikely to constitute a driver mutation. Heravi-Moussavi et al
10 

identified a single somatic DICER1 mutation in only one carcinosarcoma of ovarian origin 

among 266 female genital tract (ovarian and endometrial) cancers. The authors did not 

specify, however, whether a heterologous rhabdomyosarcomatous component was present in 

this tumor. We performed a re-analysis of the endometrial cancer TCGA dataset
17

 and found 

that among 248 endometrial cancers subjected to massively parallel sequencing, 6 (2.4%) 

harbored mutations affecting DICER1 hotspot residues (www.cBioPortal.org, accessed May 

2015;
18

 Supplementary Figure 1). Of these, 2 were MSI-hypermutated (microsatellite 

unstable) endometrioid endometrial carcinomas, and 2 were POLE ultramutated 

endometrioid endometrial carcinomas, consistent with the findings by Slade et al.
13

 In the 

remaining two cases, a somatic p.E1813A DICER1 hotspot mutation was found in a copy-

number high TP53-mutant serous carcinoma, and a somatic p.L539fs mutation and 

p.D1810A DICER1 hotspot mutation was also seen in an endometrioid carcinoma of copy-

number low genomic subtype (low microsatellite instability), which also harbored 

characteristic PTEN and CTNNB1 mutations (Supplementary Figure 1). No DICER1 
hotspot mutations were identified in the high-grade serous ovarian carcinomas reported by 

the TCGA.
19

We have observed that several subtypes of ovarian sex cord-stromal tumors (including 

Sertoli cell tumor and gynandroblastoma) harbored a DICER1 hotspot mutation, which may 

be expected given their postulated common cell lineage. Prior to this study, the DICER1 
mutation status of only two ovarian Sertoli cell tumors had been reported

9
 and both were 

DICER1 wild-type. In contrast, we have observed that ovarian Sertoli cell tumors and 

Sertoli-Leydig cell tumors harbor DICER1 mutations at similar frequencies (63% in both 

tumor categories). In the five gynandroblastomas tested, only 2 harbored a DICER1 hotspot 

mutation. Interestingly, however, two of the DICER1 wild-type tumors had the FOXL2 
hotspot mutation previously reported to be present in the vast majority of adult-type 

granulosa cell tumors.
8, 20

 These results suggest that the gynandroblastoma category may 

encompass two distinct entities at the genetic level – those with a granulosa cell tumor-like 

genotype characterized by FOXL2 hotspot mutations and those with a Sertoli-Leydig cell 

tumor-like DICER1-mutant genotype. These findings are consistent with those of Goulvent 

et al,
9
 who demonstrated that DICER1 and FOXL2 mutations appear to be mutually 

exclusive in ovarian sex cord-stromal tumors. In the current study, however, DICER1-mutant 
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gynandroblastomas could not be distinguished from those harboring FOXL2 mutations 

based on morphologic grounds, and further studies are warranted to establish the clinical 

significance of the molecular findings.

In murine models, Dicer has been shown to play a vital role in fertility in both ovary and 

testis. In the ovary, Dicer is expressed in both the oocyte and follicular granulosa cells,
21

 and 

reduced Dicer expression in granulosa cells is associated with reduced ovulation rate.
22–24 

Yuan et al
25

 demonstrated that loss of Dicer expression in the developing oocyte leads to 

compromised folliculogenesis, infertility and loss of ovarian function. Likewise, Dicer 

function is vital for both testicular Sertoli cell development and function
26

 and in 

spermatogenesis.
27

 In light of the importance of Dicer in gonadal function in both sexes and 

following the recent discoveries in ovarian sex cord-stromal tumors, we hypothesized that 

mutations affecting DICER1 would play a role in testicular Sertoli cell tumor oncogenesis. 

The results of our study do not support this hypothesis, however, but rather suggest that the 

pathogenesis of ovarian and testicular sex cord-stromal tumors is distinct. This conclusion is 

further supported by the fact that testicular Sertoli cell tumors have not been reported as part 

of the spectrum of the germline DICER1 mutation syndrome. Combining the results of the 

mutational analysis of the current 15 testicular Sertoli cell tumors with those reported by 

Heravi-Moussavi et al,
10

 20 testicular Sertoli cell tumors and sex cord-stromal tumors not 

otherwise specified have now been tested for the presence of DICER1 hotspot mutations, 

and all have been found to be DICER1 wild-type. To date, molecular studies of testicular sex 

cord-stromal tumors have focused on syndromic associations, such as Peutz-Jeghers 

syndrome, Carney Syndrome or androgen-insensitivity syndromes
6, 7, 28, 29

 and sporadic 

cases involving somatic mutations within the same genes.
30

 More recently, Perrone et al
31 

have demonstrated the presence of CTNNB1 (β-catenin) mutations in 71% (10 of 14) of 

testicular Sertoli cell tumors. Based on these observations, further studies are required to 

define the molecular underpinning of testicular Sertoli cell tumors, and to establish whether 

Dicer or other members of the miRNA machinery may be deregulated by mechanisms other 

than DICER1 hotspot mutations in this disease.

In summary, our study has confirmed the presence of DICER1 hotspot mutations in the 

majority of ovarian Sertoli-Leydig cell tumors. We have further demonstrated that there is no 

clear correlation between tumor differentiation, or the presence of retiform or heterologous 

elements in ovarian Sertoli-Leydig cell tumors, and DICER1 hotspot mutation status. In 

addition, we have shown that DICER1 hotspot mutations are also present in ovarian Sertoli 

cell tumors and gynandroblastomas, and that a proportion of DICER1 wild-type 

gynandroblastomas may harbor FOXL2 hotspot mutations. Finally, our results provide 

evidence to suggest that testicular sex cord-stromal tumors lack hotspot mutations in 

DICER1. While the recognition of recurrent DICER1 mutations in various subtypes of 

ovarian sex cord-stromal tumors represents a major advance in our understanding of these 

tumors, the mechanisms underlying tumorigenesis in the presence of DICER1 mutations 

remain to be elucidated.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
DICER1 and FOXL1 hotspot mutations identified in ovarian Sertoli-Leydig cell tumors and 

gynandroblastomas. (A) Representative sequence electropherograms of the three most 

common DICER1 hotspot mutations identified by Sanger sequencing in the ovarian Sertoli-

Leydig cell tumors analyzed in this study. (B) Representative sequence electropherogram of 

the FOXL2 hotspot mutations identified by Sanger sequencing in the gynandroblastomas 

analyzed in this study.
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Figure 2. 
DICER1 mutation status and morphology in ovarian Sertoli-Leydig cell tumors. (A–D) 

Representative micrographs of DICER1-mutant tumors; (E–H) representative micrographs 

of DICER1 wild-type tumors. (A&E) Sertoli-Leydig cell tumors with heterologous 

gastrointestinal-like morphology, (B&F) Sertoli-Leydig cell tumors with 

rhabdomyosarcomatous morphology (inset), (C&G) Sertoli-Leydig cell tumors with retiform 

morphology, (D&H) Poorly differentiated Sertoli-Leydig cell tumors. No association 

between DICER1 hotspot mutation status and ovarian Sertoli-Leydig cell tumor morphology 

was observed.
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Figure 3. 
DICER1 mutation status and morphology in ovarian Sertoli cell tumors. (A–B) 

Representative micrographs of DICER1 mutant Sertoli cell tumors, (C–D) Representative 

micrographs of DICER1 wild-type Sertoli cell tumors. No association between DICER1 
hotspot mutation status and ovarian Sertoli Cell tumor morphology was observed.
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Figure 4. 
Tumor morphology and mutation status in gynandroblastomas. (A–B) Representative 

micrograph of a DICER1-mutant gynandroblastoma (A, low power, B high power 

magnification), (C–D) Representative micrographs of the Sertoli-Leydig cell tumor-like 

component of DICER1 wild-type, FOXL2-mutant gynandroblastomas.
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