Eosinophilic Solid and Cystic (ESC) Renal
Cell Carcinomas Harbor TSC Mutations
Molecular Analysis Supports an Expanding

Clinicopathologic Spectrum

(Am J Surg Pathol 2018;42:1166-1181)
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Li Y, Reuter VE, Matoso A, et al. Re-evaluation of 33
“unclassified” eosinophilic renal cell carcinomas in young
patients. Histopathology. 2018;72:588-600.
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TABLE 1. Clinicopathologic and Genetic Features of Cases
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Age

(v)  Sex

Clincopathologic
Features

Confirmed Absence of
Renal AML. Seimres,
Skin Lesions

TSC Alterations

ACMG Classification

Unclassified ESC-like 2
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Nausea®, vacuolated

atimuf:p.a’p |
adrenalectomy and
radiation

pathogenic, hkely pathogen
YUS altermuons
TSC2 c4375C> T, p-Argl439+
TSC2 c.4947delC, p. Tyr1650Thrs
T'SCI ¢.231delC, p. Asn77Lysfs

TSC2 c.836_827ddAT, p.
Met276Valfs**
'm:z c.11 |9+1n:-c§

ISC2 c1189C= T, p.GIn307

Pathogenic
Pathogenic
Likely pathogemc




—. &3]3k #10/5ESC RCC:

> ofil, S, PFER27%5 (14~35%)

>eHAE . SUMEANSEM SN, REREIRMTER, MR SRR,
=1t T CK20 R 14

>10f5lESC RCCHRIAESHIAZALTE (1HIRM) | 31§U€3¥'I‘$H¢W
w15 EEZELMFRT; (2GEMETER, 7alkER
4. 5SANBHN2NBRITFRERE
>R B EEBTTISCN A FKiESE
>8f5 B E K MLB LN EREK, S5FHIPAM (62.5%)

L -

}Ulll




7l
Iz

> BI85 E FAETSC1 AN/ TSC2E £

> ATRELTRE -

TSC2 p. Y130X;

TSCG2 splice acceptor variant c. 976-1G>A
TSCG2 p.L361Sfs;

TSC1 p. Y761X

> ST EERUEE: TSC2 p. L243Hfs:
TSG2 p.D1677Afs;
TSC1 p. L853Cfs

)
Xt

> F100REMTSCEE




8 S] 3k RYSBAIESC RCC, FFAETSCEMERZE:
A\ B: 255 5514, BAtMIRGem, JLEHAREMERSE, R NASEMERE;
C. D: EHMAAFNFTE, KEREMEMR, FHAENTRSFARBEIR




it =
Pl e W g
BN - 't

5 SJrEt e BB 10BIESC RCC, SRATSCEE: A, B, 145 4tE, BEES S MM
iR BENES MRS, SRR, KB, o, MK, ok
BFIK; D: CK20%t %M




—.\ 6Pl x=EHg &L HIESC RCC:
> 6HIEE LM, Fib42-66%5, H)TTSCRARLI BT

> B mEFEA R RIS, TR KR JoEi
5, WHERR TMIT=XF% 5 [iRCC, «;Zijbjj,ﬂ'JEl’\JESC RCCHFIE -
SCMEFNE M LEN), KEFEERMEMRE, B SR
Af51CK20 fE ikt M FR
52HZR E HEK/E LA, TFE3. TFEBEI[E

= AFBATE

> BoBliRGIEVVFARAFLKIRCC, BRI RGN, W
FETN SR IKBEIR, HCK20E L PH M4




a5, K8 FH

)

> 65| fFIETSC1A0 () TSC2E[E

> 1R : TSC2 p. G1577Afs

> TR RER/ME: TSC1 p.L612X15,16  TSC2 p.V1139Lfsé
TSC2 p. 164Dfs6 TSC1 p.K148Nfsé, 13
TSC1 p. H660RFs6 TSC1 p. S838Rfs

> 1Fh& 4 ZRAEEK: TSC1 p. D426Y, 0.003%



x
@8

(Fh) SE315IESC RCC, 2FHTSC2E[E =T : 525 &, 'SAifhdE, fEMmFk; A. B, SC
MFEMEN, ERFKAR; ¢, KEEEEHR, PBEFNSRIN; D =ik
CK20PA

—d




x

G#T) SE45IESC RCC, FLKIRGEM A EFH2FTSCIE
X3E<1%; C, REFEEREMANARIR, B

BhfeE, A, FLAREEfa43
¥1K; D:

R ALIACK20fH M

B, Scft

= e W

X

) . it
" ., -

bl
R 475, 1. 8emBZF i

—



TSCi‘H?%RCC

TSCHE%RCC, TSCZEI’J EEQHH@’%%MMIHH@% xE 9% 5B M% C)mm""ﬂqwﬁ
B, FLLRLEMAZE, H:/"%M;Lri_, H@*ﬁi)\ﬁﬁﬂiuﬂ%@"'ﬁ%ﬁhﬁ, C, )%k:tzi)z
B, ERAMTRESE; D: FAAZIREER MR, PR SRR




P
L

R5TAEAIRCC, {FESCHFIE, BTSCIEREZRT, 155 MHEE, BREHFS L. A B,
EES/NEmRN; C, MRERRTE, R TEME, IR, ZZRRER;
D: 4A40FE[EEK 2[4 XigsaFEM

)
=




A5TRHIRCC, {FESCHFAE

K7

cathepsin K | 2

#
- ¥

K SYERCC, PEESCHSIE, 752MITSC2E

X

B
3
-'."_-u:. ol T
7 ‘F ;
r'!

i :

"l

it

£

RT, 155 0HEE,

A. B, SLEFIEMLEN, FMALKISEIEMIR,
C, Eyt4emiEiZ{—FHRE; D: MpIARFRE, (UEYIHAE

Ko

& BRI

Melan-A

; 9



=y . -' l"" !l I -
AT

B, PR S M AEEIAMAIERCC

..........
.......

MR
oo

.....
oy

FTigRY “?$§E QIHH@WFH%E QIHH'@TERCC” , ’l'E'JZfFIJTSCZ% 9%""', 405&'&.,\% 6

A B E R E BRI T FARVIBR I . A, RETHEXEHERE, DaloXiE
BIESESTRML; B, LSOREHC, ERMM; D: ARMR, BRATK




> B3k 7/106]. FHikBEXRI6{5IESC RCC. 315|743 ZEESC

FERCC X 'S B M PeJe8 R NERS M AR [$RCCIA F A TSC1 F0/E TSC2 E
x|Z845, H {1 7FHRCCHE £ EL[F o425 (PTEN, MTOR, FH, VHL,

NF2, BAP1, PBRM1, CDKN2A, SETD2, SMARCA4, SMARCB1,
TCEB1, KMT2A, KMT2C, KMT2D, KDMS5C,

and KDM6A)

> FHHN, 166IRAMEXT BRG] (4IRS ZRARRRTE . 4055k & 40

ReIMERCC. AfIIERALMAIERCC, 351F

Z,SLIRRC) R EINTSC1F/3; TSC2E

A

L,SRAIARCC. 14513% R £ R

P s\'7[‘]’\'

N




118
EISMREILRE (TSC) HTSC1/TSC2EFERTEFH =LA
Elik;{%ﬁlﬁ

TSCIERE: MFHREKR9G34, B23MNMIMNET, FRASEEITEE
TSC2EHE: T IK16p13, SHMMINETF, HIBDHREEF

ot

}UIU

> EARTMERAIEK—MESNH, S5ATHEAVIEIE. -
*K immihﬁﬁﬂ ﬁﬁg

Al

wE (ThRF: SR UEERRREMR)



>

ATl

TTSCI/TSQ2EFFESBXAMELTIERFE, AME
o [E MR E R FHFMIZITIEIE, WIEEERIN A
RS, B2 LB IR EAHY FE MR EERE

3

N

BIE & IN300% FhTSC158 L FI800%% FITSC258 3,

wWmE (FeeF: ST MERCEERRTMR




AR3L3

'7‘<'l‘\
jt)&s

TH

fthKE

U B

IFSE TESC RCCTETETSCEREET

\

y

0 & 5

25, 16/IRAE R B3
- RAEE R

110

TABLE 2. TSC Mutations in Renal Cell Carcinoma Detected in the AACR Project GENIE Public Cohort

CTSC

Clear RCC, Not Renal Renal
Renal Cell Renal Unclassified Papillary  Otherwise Medullary  Small Cell
Oncocytoma  RCC  Angiomyolipoma RCC RCC Specified  Chromophohe  Carcinoma  Carcinoma
(n=23) (n=463) (n=13) (n=T2) (n =96) n=145) RCC (n=351) (n=43) mn=1)
Total 2 (8.7) 35(7.6) 13 (100) 11 (15.3) 7(7.3) 6 (4.1) 3(5.9) 1(2.3) 1 (100)
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TABLE 3. Previously Reported TSC Mutations in RCC

Chromophobe RCC

Clear Cell RCC

Clear Cell RCC With

Sarcomaoid Features

Renal Non—Clear
Cell RCC

High-grade Unclassified

(n=164) (n =3578) (n = 106) (n=146)"> RCC (n=62)™
Total TSC-mutated cases/ 4(24) 12 (2.1) 2 (1.9) 5(3.4) 7(11.3)
pts (n [7s])
I'SCl-mutated 3(ls) 3(0.5) 1 {0.9) J(2.1) 4(6.5)
TSC2-mutated 1{0.6) 9 (1.6) 1(0.9) 21(1.4) 3(45)
Reported TSCI mutations n=3 n=73 n= n=3 n=4
Frameshift | 1 0 0 2
Nonsense I 0 0 0 I
Splice site I 0 0 0 0
Missense 0 2 l 3 I
Reported TH5C2 mutations n=| n=10 n=l| n=3 n=4
Frameshift 0 0 1 1 0
MNonsense 0 3 0 ] 2
Splice site 0 1 0 0 0
Missense 1 4 0 1 2
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