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Table 2 Clinicopathologic features of cases of SMARCA4-deficient
undifferentiated uterine sarcoma/malignant rhabdoid tumor of the

uterus

From: SMARCA4-deficient undifferentiated uterine sarcoma (malignant rhabdoid tumor of the uterus): a

clinicopathologic entity distinct from undifferentiated carcinoma

Case Age Follow-up MMR  SMARCA4 Claudin-4 SMARCB1L WT-1 HMB-45 Genomic alterations
(years) IHC IHC IHC IHC IHC IHC
1 25 bOD at 7 Intact Lost Negative Intact Negative MNegative  Failed MPS
months
SMARCA4 c.3426delC
DOD at 9 frameshift
2 33 months Intact Lost Negative Intact Negative MNegative  SMARCA4 c4759G=T
nonsense
TERT promoter mutation
SMARCA4 c2554A=T
DODat 1 - nonsense
3 34 month Intact Lost Rare cells Intact Positive ND ASXLI c1205G> A, p.RA02Q
missense
SMARCA4-PSGE inversion
DOD at 4 . - ARID1B c5687G=A,
4 29 months MND Lost Megative ND ND Megative D.R1896Q
missense
SMARCA4
c.582_587GCCCCT=G
frameshift
NPRLZ cA28G=A
5 58 Eggtﬁ:la ND MND MND Intact ND Negative  SHZB3 c.1666G>A

SMARCA4 c598C=3,
p.L200V (VUS)

ZNF217 2061 _2061A=TTA
frameshift

MMR mismatch repair, DOD dead of disease, VUS variant of uncertain significance, ND not done
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BRG1(SMARCA4 clone ERP3912, 1:50 dilution,Abcam,Cambridge, MA
BAF47 (aka INI-1) clone 25, 1:250 dilution, BD Biosciences, Woburn, MA

QY3

P53 clone DO-7, 1:500 dilution, Dako, Carpinteria, CA

Claudin-4 clone 3E2C1, 1:500 dilution, Invitrogen, Carlsbad, CA

SMARCAZ2 polyclonal, 1:400 dilution, Atlas Antibodies,Bromma, Sweden

MSH2 clone FE11, 1:200 dilution,Oncogene Research Products, La Jolla, CA
MSHO6 clone PU29, 1:50 dilution, Leica Biosystems, Buffalo Grove, IL

MLH1 clone NCL-L-MLH1, 1:100 dilution,Leica Biosystems

PMS2 clone MRQ-28, 1:50 dilution,Cell Marque, Rocklin, CA
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TABLE 1. Clinicopathologic and Immunohistochemical Features of Cases of 5DUS, Undifferentiated Carcinoma (Undiff), and

Dedifferentiated Carcinoma (Dediff)

Last

Age FU BRG INEL Clandin- Microsatel lite
Case (v) Diagnosis to Corpus  (m) _ Status SMARCA4 SMARCAZ SMARCEI 4 ps3 EMA Stability
| 25 SDUS N 7 DOD Lost Lost Intact - WT - M55
2 33 SDUS N 9 DOD Lost Lost ND - WT* Focal M55
3 34 SDUS N 1 DOD Lost ND Intact - WT Focal M55
4 29 SDUS N 4 DOD Lost ND ND - WT* ND M55
5 58 SDUS N 43  DOD ND ND ND = WT= Focal MS55*
6 49 SDUS Y 0 LTFU Lost Lost ND - WwWT* Focal M55
7 24 SDUS N 6 AWD Lost Lost ND - WT - M55
B 42 SDUS N 14 DOD ND ND Lost - WT*  Multufocal Mulufocal M55
9 3B SDUS N 25 DOD ND Lost ND - WT* Focal M&S*
10 2R SDUS N 12 DOD Lost Lost ND - WT - M55
11 31 SDUS N 3 DOD Lost ND ND - ND Mulufocal ND
12 iR SDUS MNA ¢ LTFU Lost ND Intact - WT ND ND
13 57 DedifT Y 124 NED Lost Lost Intact + ND ND M55
14 23 DedifT N 5 DOD Lost Lost Intact + WwWT* Focal M55
15 66  Dedifl N 4 DOD Intact ND Intact - ND ND ND
16 60  DedifT N 2 DOD Intact ND Intact - ND  Multifocal  ND ND
17 64  DedifT N 2 DOD Intact ND Intact - WT Focal M55
I8 71 DedifT N 0 DOD Intact ND Intact + Mutant® ND M55
19 70 DedifT N 0 LTFU Intact ND Intact + Mutant ND ND
20 59 DedifT Y 7 NED Intact ND Intact = Mutant = M55
21 68 DedifT N 4 NED Intact ND Intact + Mutant Patchy M55
22 72 DedifT N 0 LTFU Intact ND Intact - WT Mulufocal MSI
23 66  Dedifl N 1 NED Intact ND Intact - ND Mulufocal ND M55
24 69 DedifT N 0 LTFU ND ND ND ND  Mutant Multifocal ND ND
25 49 DedifT N 2 LTFU ND ND ND ND WT ND ND
26 55 DedifT N 12 NED ND ND ND ND ND ND MSI(MLHI)
27 55 DedifT N 29  NED ND ND ND ND ND ND MSI(MLHI)
28 73 DedifT N B DOD ND ND ND ND WT  Multifocal ND MSI(MLHI)
29 68 DedifT N NED ND ND ND ND WT Focal MSI (MLHI)
30 58 Undaff N NED Lost Lost Intact - WT Focal M55
3l 55 Undaff N NED Lost Lost Intact - WT*  Mulufocal ND MSI (MLHI)
32 52 Undaff N DOD Intact ND Intact ND WT* Focal MEs*
33 58 Undaff Y NED Intact ND Lost + Mutant ND M55
4 68 Undiff Y NED Intact ND Intact + WT  Multifocal Diffuse M55
35 65 Undiff N DOD Intact ND Intact + Mutant® ND MSI(MLHI)
36 B3 Undiff Y Alive Intact ND Intact + WT Focal M55
37 B3 Undiff MNA DOD Intact ND Intact - Mutant ND M55
3B 39 Unduff N LTFU Intact ND Intact - WT - MSI
39 77 Undaff Y LTFU Intact ND Intact - WT Focal MSI
40 72 Undiff MNA LTFU ND ND ND ND Mutant Focal ND
41 60  Undaff N DOD ND ND ND ND ND ND MSI (PMS2)

Cases 1 to 5 were previously reported in Kolin et al”

Reaulis denoted by * were determined by MPS, while those without * were determined directly by immunohistochemical staining. The keratin and EMA immu nostain

details are provided in the supplemental material,
DO indicates dead of disease; FU, follow-up; LTFL, lost to follow-up; MSS, microsatellite stable; NA, not available; ND, not done; NED, no evidenee of disease.
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SMARCA4-deficient uterine sarcoma




Undifferentiated endometrial carcinomas
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FIGURE 2. Some cases of undifferentiated carcinoma (case 30 illustrated here) have a morphology (&) and immunohistochemical

profile which overlaps with SDUS, with (B) SMARCA4 loss, (C) Cam5.2 negativity, (D) wild-type p53 staining, and intact mismatch
repair proteins (E, PMS2 and F, MSH&).
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Dedifferentiated endometrial carcinomas

o

-

FIGURE 3. A, Dedifferentiated carcinoma is a biphasic tumor composed of a well-differentiated component adjacent to a dedif-
ferentiated component. B, In a subset of cases of UDEC, there is prominent nuclear pleomorphism (compare with Fig. 1B, F).
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Case 2 3 4 5 6 7 8 9 10414 18 30 31 32 35
Tumor o EEEEEE
TCGA classification k SMARCA4-deficient uterine sarcoma
KRAS Dedifferentiated carcinoma
CTNNB1 I Undifferentiated carcinoma
PIK3CA MSI hypermutated
PIK3R1 . TP53/Copy-number high
PTEN . Mo specific molecular profile
TP53 . Missense mutation
POLE EDM I Truncating or frameshift mutation
ARID1A N Loss-of-function inversion
ARID1B . . Splice site mutation
SMARCA4 b !“ ‘! ‘. __ One copy deletion
SMARCB1 q

FIGURE 4. Summary of molecular profiling for cases of SDUS (n=9), dedifferentiated carcinoma (n=2), and undifferentiated
carcinoma (n=4). SDUS, undifferentiated, and dedifferentiated carcinomas may all have mutations in SWI/SNF components (eg,
SMARCA4, SMARCBT1, and ARID1B). However, undifferentiated and dedifferentiated carcinomas may also show MSI and mutations

in genes such as TP53, PTEN, PIK3CA, features not seen in SDUS. EDM: exonuclease domain mutation. LOH indicates loss of
heterozygosity.
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FIGURE 5. Copy number plots of representative cases of SDUS and UDEC. A, SDUS usually shows relatively few copy number
alterations, with (from top to bottom): focal loss of CDKN2A (case 3), and no copy number changes (cases 6 and 9). B, Cases of
UDEC show variable numbers of copy number alterations, depending on their corresponding TCGA subgroup (from top to
bottom): case 18, copy-number high; case 35, microsatellite unstable; case 32, copy-number low.
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FIGURE 6. Kaplan-Meier survival curve comparing disease-

specific survival of SDUS (dashed line) and UDEC (solid line,
log-rank P=0.01), with 95% confidence intervals.

VS.F



UDEC#1SDUSH

118

\\W

HER: ERHMERES, Zo30EK, %, #HEMERIL. B
AR S E25%UDECHI I, ®BE25&FIK, SDUSH A E|iX Le4F1E .
ElS: 24%UDECEERE T MEAE AR FM . MSDUSEAR
RIMHAERFE MY, B4R RFMEEZ X NEBIAENTL. 3
4y SDUSTH DL IRZE#), {EUDECEBMERIX 4 K1ER

A tk, Bkt FEMR R Gk B FuE BA T E B T2 #iSDUS, m
TEMPEZ R ME ZHFUDEC,




UDECHISDUSH E xR
« fHRER: AERBENEEFRIE, ER., PRFIPAX8FAH

¢ AEls: claudin-4 2 ZFEMEATHEBRSDUSHIIZ T, B2, SDUSHN
UDEC1] LAclaudin-4FA 4% .

« CKI18RARNHETHEHANMARAER, =1A86%HFEHIT 2/t
% PHE, 1BSDUSTERIAIEREARIMS




UDEC#1SDUS % F3= &Y

» FEREI&=: SDUS (always) FIUDEC (often , 20%)¥1 & 7~ HSWI/SNF £
X|SMARCA4{SMARCB1HJ 4L 5E

¢ A[EE: UDECZE E-RMSIFIPTEN |, TP53 , PIK3CAZEFE N &G
=S FLE; MSDUSNIERZ XL, S 2SMARCA4FRLk ;
ATAP53 , MMR , PTEN , SMARCA4Z GryZ A1kt {T R,

« W, \PDFHEXRE, UDECHSDUSE L EgIESTIK,




[X 4>SDUSHIUDECH) =214
B, REPMHMETEIRE, (ESDUSHDSSEE.

» =, SDUSEEAREFIESMARCA4E R —S5HESAHIE 5
RIZENE218%, FFSLBIRGRRTF /42 S A AFIE FNSCCOHT & fm X LB 181
MEE T E BT3B SRER R TR FNIE S IFE .
$£=, B3EPD-L1. EZH2F1CDKA4/631HI5IER AR E8TTE
SCCOHTHHSWI/SNFE &4 TR s RS 4 A/ a TR A #=1EH,
HHEIRETT B AR RE X SDUSEHE.




SDUSH fth 2 512 Wi

SCCOHT, X#ijm#AY

SDUSA4TFEMA, IARMEEZEANSHMRYAES I, FTaERKRMEPE,
WT1. AEBRMAM; SCCOHTERER— 1 AR CE15[EXK) R R MIDPEIR,
SEEME, mARRINUBERBIEMAE, EMA, CAM5.2, WT1X%CD10FHM; 240F
EBAERIMER, NEEEESCCOHTRAMET RE,

ERHRRE

SDUSKXEAETFEN, REMS, #HEIHR, CD348BM, SMARCA4EL; MiLin
B FEHFREBRSEAEERRAXEINA, RIERIK, BEELAME, K4—F
HHICD34FAM, SMARCB1 ( INI1 ) BIE%K,

TR HEEAEFMPEComa

X_EERIMEAENZZEMN, HFREEEINRIEH), ™mEBPEComasxt
HMB-45, melanAPRT . SDUSHREF.SIBEELRE—, FEAlfMEZMEST L
HIARIC I ARAM, SMARCA4ERS.




2518

SDUSRK {EA—#it 37 FIIE R FRIESL R, SUDEC. RN FERBEXIFH.
SDUSHHBITUDECA fmFit EF4%2, MEEE.

ZEHEEEYAHERS, BRORER. . HEMBERILEHREST S,
{EMH-REEH5k 18) FRiERAZE E (i [mISDUS, 1 &2/ 40k 22 iz 14 & S 3:UDEC,
—4AIHCE}ECK18 , claudin-4, MMR, p53, PTEN, BRG1/ SMARCA4#N
INI-1/SMARCB1, AILAEEKZH|FEN FX53SDUSFIUDEC (BUZMH100%, %5
F1492%) , —/NEFREFEEHITH TN,

IRAISDUSAH XX T faREZE, MAXNEACNFAEEETHAELBERZE N
SERIRAEUX A —EFERHANIZE, TLMEL A MIZH, 0 B E
BEHERRIER” , FiEH £5I2H.




BRI



Table 3 Comparison of clinicopathologic features of SWI/SNF

complex-deficient tumors

From: SMARCA4-deficient undifferentiated uterine sarcoma (malignant rhabdoid tumor of the uterus): a

clinicopathologic entity distinct from undifferentiated carcinoma

Age Location Main molecular Germline  Prognosis Non-germline risk
abnormality association factors
. . Usually infants | :o0 liver, | SMARCBI in 95%,  SMARCBI . . .
Malignant rhabdoid <1 year, rarely ' ' . ' L Poor; 31% of patients Low birthweight,
tumor [31, 32] adolescents and hegl and arSgRes with deletion in survive 1 year reterm birth
' neck SMARCA4 15-30% y P
adults
Small cell carcinoma  Mean 24 years SMARCA4 Poor; almost all patients
of the ovary, (range 14 0 CMARCAZ -~ . greater than stage 1A N
h | . hs—71 vary mutation In die f di 10— one
ypercalcemic type months 89-50% ie from disease;
[1,2,3,4,33,34,35] years) 20% overall survival
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