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Multi-Organ Metastasis of Breast Cancer Regulated by ERBB2-Amplicon

Nakayama, Jun

PD
3,200,000
ERBB2(HER2) ERBB2
50
ERBB2 HNF1B
RNA-seq
in vivo
ERBB2 HER2
ERBB2 ERBB2 50
ERBB2 17912.21

Gene Amplification of ERBB2(HER2) is important as a diagnostic and
therapeutic target for cancer. However, the implication of co-amplification of ERBB2 neighbor 50
genes remains unclear.
As a result of this study, HNF1B, located at the margin of ERBB2 amplicon, induced multi-organ
metastasis in breast cancer. In addition, RNA-seq analysis of tumor cells isolated from metastatic
tissue revealed that in vivo selection occurred when the cells were transplanted into the mammary

fatpad. Furthermore, we succeeded in extracting genes that are characteristically expressed in each
of the primary and metastatic lesions.

ERBB2 HER2



B X C—19. F—19—1, Z—19 (@)

1. BFZEBRAE 4D 5

ERBB2 (HER2) DB A+ HENE 1308 D2 W « 1REIERY & LU CEEMR SN CT& 7223, ERBB2 D 50
WCHBLSELRFHELEICERFHEIEIND Z EOERITITEAEALMNII 2> TR, =
AVE CTOMFFERED 5, ERBB2 & ILITB R H9IE 3 2 8 s D HIZ, HER2 B FLIE 238V T -
fili 7R EOLNEERES & ST A CEET DR RS- 2 LICEM LT,

2. WO HM

AWFZED BRI, ERBB2 7o 7 U 2 (17q12.21) & ENDH KA AR v 7 25+ HNFIB 73
ED Xy T I IARERKESS TR+ % LC, HER2 ML O mMEisk 2 it 4 2 g
HONCT DL ThD, MFENR TIKFRE E LT, Wity —2 = —% Hu 72 HNF1B
AR 3 1T BB FRBUNT 217V SIS 72 INFIB FitEs 2B 52
T 5,

3. WD

(1) NMuMG-ERBB2V659E #lfi A FV 7= HNF1B DFEREMEAT

TG MEM ERBB2 2 3881 & B 7 1 H LR R AR NMuMG % F W T2 B8RRI R 2470, HNFIB Oifis
BEEZHA LT D, ~ 7 AR P I3 2 R TE (RREEKR, 258
OFM) . BFIRES 5 (B ORHE) . BEIIRERN TiE (B8Ol . SEENBETE
(MMEER DR 21T 72,

F 72 2N BRI E) D R AN A BEEEE 28 U HNFIB 58845 MM 2 5z Lz, = ofis
MBIz %32 RNA-seq fi#MT 24T H = & T, INFIB O FiitiE(s & RET D,

(2) HNF1B $5f% B SR G O 8 3T & HE R A& s F8 BT

B OB S RNA ZEI L, it —27 = % —% V7= RNA-seq fifHT 21T o 7,
Kallisto/Tximport % MW\ CEis B &% E&fb L. DEseq2 (2L 5 DEGs (Differential
Expression Genes) DI %17-7=,

4. HF7ER

(1) NMuMG-ERBB2V659E #llfi A FV 7= HNF1B DFEREMEAT

FPERESAE 2 B U725 30 | HNFIB ZE UM X FFEERALIZ I8 1) 2 B 7o iSRRI HE D HE K
DHER S 7=, HNFIB & H CRILI B 727210 TEEERICE D Z & 1372028, ERBB2 72 KON
ABIGF TR I UV AT =L ENT-HIBICBWTCIL, EEEREAEET S22 ERAL MR-
72o WRIZ, JHEME ERBB2 D 7 & S8 B S B 7= AT LS Lo 2 &720h o 72 2 &1k L. HNFIB
TN - B - MA~DIEBZ5I SR 32 Ebo otz

PLEOEM TR OFER N | ERBB2 7 > 7"V 2 Ll k& ERIIALE T 5 HNFIB [ X85 D fias ~Diin
BAFET DB LB OB T TH D 2 ENHALMNI R o T,

‘ Orthotopic transplantation |
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Cell: NMuMG-ERBB2V659E
Orthotopic transplantation Tail Vein Injection

Venus HNF1B Venus HNF1B

NS OEMFEERIC L ER USRS | IEEIE A BB 2E L, HNF1B U ESS . HNF1B
sk, HNF1B ‘B #5%, HNFI1B BMESEMIIN 2 Z L2 U Uiz, BRIV Z L2, NS O #t
S L 72, 77}%/&74//ntfﬁ@mﬁﬁt%%om%%%%rb LMo
7o T ORFBBO /R ZSEMEE L, MOMIE TIXBE IR o 7o, /RS ISR ETE O B 5 b
FEAERL D AMRIZ & > TR RERE CLH L 2 LD, Bl ROMEEE
LA L7 2 S I3FER ICHBRIBEDER TH D,

ERBB2-Amplified Brain Metastasis J*

Breast Tumor Tumoriggnesis’ %ﬁ
S [ a7q1221 | “\ﬂﬂms
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(2) HNF1B $55% B SIS AR OO R 37 & M8 ZR 00 18 fn T~ S8 BT
FABERS SR - BN U 7o i AR L OIS ARG 22 okt L CL kiR s — 27 = o —% U 72 RNA-
seq AT 24T > 72, Kallisto-Tximport % M\ T 3BLOE BAL & T OfE R 5
oz~ AOFIEICBHE LIRS T, BEER in vivo BL 72 a URNEETWDHZ ERAL
272572, I DHIT, BHERTOBIE, JFIEHE, IRBHEZ 2RISR ELT 2 B85 12 M3
WZRkEh L7,

I OREICEEE LT, BEWRES TIEICL D in vivo B L2 v 3 Uk EHBEEERLA
AHIIEREORISNE (Han and Nakayama et al., Genes Cells, 2020) HER2 L% AMIAERIZ
T AREERERE D EMT (Kuroiwa et al., Cancers, 2020). HHNLL 7Y o7 Fu s H -4
MIEREA A —2 2 THT OB (Nakayama and Saito et al., Int J Mol Sci.,2020). L
NDFENINZEIT D 17q12.23 T2 7V a LB T DA A LR v 7 A BB T OBEREMRHT

(Sakamoto et al., bioRxiv, 2021) Z#@WiEL7-, I HIZ, LBAIEITD invivok L7 v 3
NE BRI 58 X 1 = X LT B (Nakayama et al,. Int J Mol Sci., 2021)
P LT, ARSI W TIIBREREER T TH 5,
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