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Clinicopathological investigation of FLCN dysfunction and renal disorders using
the immortalized cells derived from BHD-associated renal tumors.

Furuya, Mitsuko
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We performed clinicopathological analysis of 224 Japanese families with

Birt-Hogg-Dube syndrome (BHD).
We found 10 kidney cancer families whose probands had extremely poor prognoses. They had
characteristic histopathological features such as Type 2 papillary, tubulocystic and FH deficiency.
They were diagnosed with Hereditary leiomyomatosis and renal cell cancer. All tumors had loss of
heterozygosity of FH.
We also found 10 RBM10-TFE3 kidney cancer cases. They were positive for TFE3 but had equivocal split

by dual color FISH. 10 cases included chronic renal failure-associated cancers and bilateral
cancers. Further analysis is needed to clarify carcinogenesis mechanisms.
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1. WHEBAAR Y WO 5

7 BEREOW R, AR IERIIIES X A 7 OREEIEDN ) T < PHRHAEECERTEFE
BIICKELFLELTCWE., Z7 V= —7 2 RENT O ETIHa A BIC#EE T 54
T < 222N, Wl B L CIIEE IR O BRI 7 E OB EESHI £ 20T S
TV, Fex ITHTHZ IR Birt-Hogg-Dube (BHD) JiE (¥ O 5 BEfIRHT % 1 60 C & /2. BHD
FEMGERE T AR B EIE - IHFENR - BIEDS 2 S RIS AT D W@ R EERER TH D, Fx
VI SERD & B REE A 0 T BHD SEERE OB BRIRFE 7, 70 TR BBMRAT 72 & A R JIHIIC R £ L
CT& 7= (Am J Surg Pathol, 2012; Int J Urol, 2015; Clin Genet, 2016). BHD JE{GHE D B I3K) 5 4/l
FCTAA CTOFRITERITED 720, Fx I IMEBH LIRRERL CE . 2o OERIEH
I, Fex IR EB A 7225y 1~ — 1 — b L C & 72 (Pathol Int, 2015; Cancer Sci, 2015;
Hum Pathol, 2016). EASTENEE OMEE I L TIRHIIRZE RORENRD D5, Fox 1T
PE LTI 2 R R BT RS G £ D 2 LUK H LRGSR RS A LTz

2. WHEDHM

(1) BHD JiE i B B0 O SR K& s 1 T D FLCN 1325 A& ¥ & &5, mTOR F#E K T
DT LTSN TS, b MESGMILE R ARG D Z < —HofRET — &
ULMFEEL 72V, T E CTKE NCI 2 F— 00l 7 Lve v Motz b T2 —Hn3dH 50
7% C(Vocke CD et al, J Natl Cancer Inst, 2005);85 S 1L TUWa\. Z D72, Fx OFERK L7-A3E
{EARR oA A M 2 W TSI 31T 2 FLCN OFF/Ml 2 a4 2.

(2) BHD JEERED B oL 5 B S A SFEOBFERI 2 IEF L, & TR T 2 ERAF LY
HId KO FRICA Bz B £ &0 25, REGOAMERTIE, 2016 FIZKET S 472 WHO
SYETIED AR LR TV RN, fFK WHO DMEWETICH AR T — 4 25855 5. %
CHEEISADIFEEAE VIR EA L, 7-8 FINKMEZRIET 503, MEENILRIED 72D IR
77 & OERNE L. BRI E [ERRGEICHE UL ESET 5.

(3) BHD SR B B D 5 AR L2 £V, BHD SEIE BB & (3572 5 /D B 1 s
SNTER. ZNOLOHTHED TPHRARRFEMEBREL R o7 o 7. Type2 FLELHR MR
ERBENIE B C i EER AL & AT D RS 4 DIV FH(Z v VR B R T 2 — V)M et T
BT 5, WbWwd FH KIEE R T8 V-18 5 IEE — B I fE B (hereditary leiomyomatosis
renal cell carcinoma; HLRCC) & B 2 HL 5. A TIERIIIA L HM STV RUVEED T, FEA
AT 24T 5.

(4) BHD JEMERERDERE & 1382 5 /D BEERPEE SN LT, 50 YEA T TFE3 B 7208
dual color FISH TR 'Y v k235 5 4172\ N 1% {i7. (para-centric inversion)? 72 O AMEE & 5 U MT
FLEIR B & W S CWDIERIN & 5. 2 b DS RBMI0-TFE3 FiG B A G L,
88 AR B AT L A R %



3. WEDTTik

(1) BHD JEMEREBE BRI RS 5 SVA0T HUEIC L 0 NI L=/l &, miiksaikae
Tl U7z #ifa 2 iV T Knudson D 2 By MEGRICES @7 Lbe v & REd 2.

(2) BHD JEMERED eI D BHE S ANTKET 5 KB AALFE L, W OIR%, R
CIRFPHICKIRT 2 & & b, MBI OB RN RS Z 50 0 03 < EEET S

(3) BHD SEfEAE & DO#ERI3 248872 HLRCC 2388l 5 B S AEMZ REOFEME L EHRILA L,
AFRIZIS 1T D HLRCC B B e i £ 8 OB IR BE 2 ROFRAT 21T © .

(4) TFE3 Bt TdH 0 72235 dual color FISH TRV v 35 52V ARIEE BRI L Tl
WD B % RBMI10-TFE3 fil& &8 2 487 L, FFPE #{A&7> 5 RNA fiiH & RT-PCR #{7\, > —7

T AT RBMIO-TFE3 G DEEZHBHHT 5.

4. WFFERCR

(1) BHD JEMEREFRE B A2/ & SV40T HUFIC X 0 NIk L7-ffa &, wiissaikae
THAL LMz AT, B Fe vy MBALZRE Lz, Wi MM ia 2 B 6
1000bp LA ERBEILTE Y longPCR 21T 72 ZAR T LUIZE I » R v F3E & TV 5 A[HENE
DRV 24572, L7» L PCR artifact OB ZTRICHET D 2 LN TE T, HITER % 5
TEA Y ey MEER LR, MRERSMIOGEET 580 Ne v M ER o o igicE
BTERDN-2727280, PCR Z 3T FTICESN L [RIE T 2 T EDN AT R RER B M IR o Te g D721
T HIIRER TIRAF LT

(2) BHDIEERERZIRIC I T E2245 R, MigE #5004 OfFMAEEKN LIz, Z2OH T, £k
B AT T A AEALOZE e 1062 + 1G >AZ [FE LTz, BERTIEA v hr 27T A 2L DI
BIIT 7 VY o AX vy T HELD Z LT RHRESILTWER, Fox OENTCTlEA v b = ik
DI00MEIELL EX AU — FEfu Tz, EEE V-~V TEREAERFLCNANY R LQFEE TE T,
AJHEME & L Tnonsense-mediated mRNA decay(Z & » THEEZRRNAIIOES N TN DH EEZ BN
7o, TERBHICT v~ — 27 OFZEF — L 531062 +2T>GZE H 4 & Sflin 2 R ik L TR L
7o & Z Aerypticband & LTA > bR UAEENRD G- Z L Bl Lo, Box OB
FRRAEER Uiz Z 05, invitro, in vivoDIEWNIH D H O D, b MAKKICR T 2 EDMREIFICE
B3 288w E o7,

BHDJE fp i BE Al 2 e & B 2501 o B PRI B OMEAT /5 e 2 2 2 ki & L CIEBSRE
(Pathol Int, Cancer sci)\Z%3% L7z Pathol Int CIIFE[] & 7 > v — RtoplOIZ AV, FESIEENZFH G-
LTWa.

(3) HLRCC 1F H RDEFREFHIZIFIAEM O TWRWER TH 720, 2EOBFERIEES
JREFHE, FERHE S O #7112 X > T HLRCC BRI 03 G o417 10 S B o B RIS PR 71 fig
WraiTolo, ZHETERBTIE 1 BIRENMAINDDHTH 7. Fex O T 10 Bl b
HLRCC TH 5 Z L NEETE, Ja L BRHCKOBERIZ bR WA R T, D7 Y U
DL Tz, ZRbDZ b, Dl & AT “Hid HLRCC FZRMFET D 2 LR L
&R o Tz, FIEERIC FH A R IT W3 i b ~7 2 82451 K (loss of heterozygosity; LOH) % 7
L, Knudson @ 2 & v MEFHIZIEST2RBAEZZ D, ZTHIVE TRCKD S OE TIIERD



By MARy F37e<, 10 =7 Y U RARICERN 3/ LTS, EEHSREETERNHOD,
SRIOKRF N SITAARANIBNTHA Yy M ARy RBRIADRWESIIERDOY o T——7
TUATEAIGLIC WEFHEENS. £72 10 FILISMC FH KB & L THESR D6
WTIRHIAE L~V TR L7223, Ja EIFERNFRE CE T, FREL AR TIERNho72. Zib
DZ LMD FH REBEII~T m REHATHY, oW ——27 = A TRE AR/ HLRCC b
EENDN, =7 YV UVHMNORRRLER, HHWVIET 0T —FEHO A T bl SRR L ~L
THE IS5 FHMEK TATREMEE L TP REND. EITEREE ChET = v 7 R A MLEA
Y L 72 HLRCC B IO TPHR AR, ZNETHRET = v 7 KA » FEERO
FIOMEITOWTITFA EMER 2. K0 RUVIRFIEBRFE O 72 O IZ T 72 2 1 WUINEE & FEISHRHT 3
VETHD.

(4) RBM10-TFE3 @& 03 B o 7= 10 SE B O B AR IR BR-HIfEAT 21T - 72 & Z A, dual color FISH
THBEMATY v b2 b D 4 e, RY Y I =B~k FOBEETEHERN AT Y v FHNE
TET D 6 Bl %ED S B 5 FITIBIER R 275 5 BE CBITE 2> O FIE L 725
Thol. ZHVET RBMIO-TFE3 Fl GBI AT ORE 2S5 DETH 10 fl LR 0WIZERD
PRIEIGTEDN, AR BFTHL 10 B OFEM R BRAR G @A HIE L2 2 & THBROREBMIICT 5
ToHEMBISND. EBMEBBF AT R E T D8I R D AR T <
chromothripsis CYENRDIGIFE/2 £, 2N E TSN TND L DOLUSND A =X L AREMELE L
TEZHND. BIREE TR 22 < FEM 2 Yo O (RRITIZIEE > TR0 S, B 722 D IERIIY
LLITIZ L > TREBEZHONICT OMERH D.
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