508 3% 45 1231 hEHREFZZE Vol. 28 No.12
2018 4 4 H China Journal of Modern Medicine Apr. 2018

DOI: 10.3969/j.issn.1005-8982.2018.12.007
XEHS: 1005-8982 (2018) 12-0043-06

FLIRR M SERE TOP2A 2R 51HXxEH
Bl PR iR 3R FFAE R FE R 1 43 1

R, k', ZRH
(FREFLTARER 1. 2T 48P0, 2. "B, 7K F1b 528403)

HE . B BniUZEE S REI R NE Ha (TOP2A) ABERATL, RITEFFREALEE

AREF 242 (HER2), 8 F 24k (ER ), 3-#F <% (PR).Ki67 fﬂéﬁLﬁllsﬁa%ﬂ##éi‘zl‘ﬂ B4R M
FiE SRR EE SR B 371 4, i@id FISH 40 TOP2A A B #HEL, 24 TOP2A 2 BKRE S ER .

PR. Ki67. HER2 & & KA R I KRG BAFAEG) X R R 371 B SURIZ M2 R 257 TOP2A AR 7+
£20.49% (76/371), EPEBT 3 64 4] (17.25% ), K BHk 124 (3.24%), TOP2A AW 7% 5 ER. PR
FY gk AAE (P >0.05), TOP2A XRAF 3 & Kic7 5 HER2 & & kKL w9385 mig 3 (P <0.05), TOP2A
EAEFFEFHE, HA, FEARGHRELES ZF AKX (P>0.05), 5B DAL (P<0.05), 4
TOP2A 3 B B A8 % K B H G 094 4 SURLIZ A -5 78 B IR L 20 0048 R 324 T A PR B

X§8iF . TOP2A AW 5 U2 EMFEE 5 Ki67 ; HER2
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Correlation analysis between TOP2A gene and breast invasive
ductal carcinoma

Li-hui Zhao', Bing Yi', Feng-jiao Meng’
(1. Molecular Diagnosis Center, Zhongshan People’s Hospital, Zhongshan, Guangdong 528403, China,
2. Department ofPathology, Zhongshan People’s Hospital, Zhongshan, Guangdong 528403, China)

Abstract: Objective To investigate the correlation between topoisomerase o ( 7TOP24) gene and breast
invasive ductal carcinoma. Methods Totally 371 patients with breast invasive ductal carcinoma were included in
this study. Abnormalities of TOP2A4 gene was determined. Expression of ER, PR, Ki67 and HER2 were measured.
Clinical characteristics of patients were recorded. Results The abnormal rate of TOP24 gene was 20.49% (76/371),
among which were gene amplification (64, 17.25%), gene deletion (12, 3.24%). No obvious relationship was observed
between abnormality of TOP24 and age, gender, site, axillary lymph node metastasis orexpression of ER and PR
(P > 0.05). Abnormality of TOP2A4 was positively associated with tumor size and enhance dexpression of Ki67 and
HER2 (P < 0.05). Conclusions Abnormality of TOP24 gene provides fundamental evidence for anthracycline as
therapeutic approach for patients with breast invasive ductal carcinoma.

Keywords: TOP2A gene; breast invasive ductal carcinoma; ki67; HER2
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T AR R 2

5 28 &

ST 5 P EI R G BA AR, AR
K 25% ~ 309", WINEHEE T o (topoisomerase
I o, TOP2A) JEEIRIHUE RAVIENE, A HEWPRiE
FH TOP2A Jk PRPIR 25 T A8 5 %o 35 PR 25 W07 3%
BRIT 7 S NUERG ', TOP2A (A 1 ok 5 BER
F2GW) 0 Ve Z AR SCHEC 2B ] 7, DR R,
BEARYIET TOP2A B, P A #E,
SAMIET, (R EA T H R,
T B A VAR M ARAR £ 5 (o i v A R
BARPEFLIE R WA EIERY, TOP2A FEINZ 5
FUBEAIE RS, AR AR T3Z2K 2 (human
epidermalgrowth factor receptor—2, HER2 ). W # & %
& ( estrogen receptor,ER ). M EZIK ( porgesterone
receptor, PR ). Ki67 £ & FL I Fil s 1Y) s 22 2 )2
I, St TOP2A FERMISCHE H . ARSI FISH A
Jridxt 371 LRSI P T8 R R R AT TOP2A S
PRI, M HAERARZS S5 ER PR, Ki67, HER2
PRI 0 R im s BIURFAIE 22 [B] AR G, ASBIX 3,
JiRR T 1 A R A R PR S 25 W O e L 3t B Ay vty
I RTINS o

1 ARSI

— g Bt

PEHL 2015 47 A 2017 45 5 Al AR ERE
SRS FLIRE I A A 371 . Bk 3 B, &
T 368 ] 5 4E#E 25 ~ 86 %, = 50 % 191 i, <50 %
180 i) ; FARYVIBR 116 4], ZEfEAS 255 1415 222 190 i),
AFL 181 1, Ay - ARATHRATIL . A7 B4
AT, FRASIIHEE AT 10% Tk RS E . ik
AN Y M HE Jaa, i3RI B 12
SRR AR

1.1

1.2 KFI 55
1.2.1 X7 FISH #:0 GLP TOP2A/GSP 17 841451

& AT N R AR ARATBR A F] ), THC K5I ()
H AR AE AR T A RAF]), FRic¥ik Rk
AL

122 MZ  Thermo Brite S500-24 B¢ G 2433,
Olympus BX51 2645, JENOPTIK 45153k & FISH
Iy MTERAE . THC K d F VENTANA 23 54 H sh s
HAULZAL

1.3 FHik

1.3.1 FISH # M TOP2A % A % & ) &7

3~ 4 pm AWEYIR 25K (15K&H ), 65°CIEEME
Fad B s ZH IR 15 minx 2 3 JC/K B 10 min ;
KEEEWHE (100%. 95%. 80%. 10% ) ZEEE T K ;
100°C 7 F 25 min 5 B )5 37 CHIR & 1 H & A
A3 ~ 10 min 3 2xSSC ZZ PP A 5 minx 2 5 #6
JE RS (70%. 80%. 95% K 100% ) Fit 7K, H &K i
T 5 N TOP2A 2428, R, TEA3SAN AR PE Ay
Z10 ~ 18 h, 2xSSC 2% #h ¥ ¥k A 10 min 5 0.1%
NP ~ 40 ZZ e 5 min, PR LRI ; N
DAPI B 5, FE06 A T g8, 4Gl wij 2 i
i HE R e {0 g 12 X3

132 IHC # # ER, PR, Ki67, HER2 & & %k i&
JIT A FRAS P FE VENTANA A w4 [ sh e 4l 41k 2%
(fyzdife ) Yeapl L #E4T ER. PR, Ki67, HER2 &
FIRI , ELAERAE AL TR A% 4 2 [RIZ WAL P T
1.4 ZERAE

141  TOP2A A B FISH #m 25 R #li¢  BARIT B
Z:JESCHR [11-12]. 78 60 />T3040 i A% N T4
GSPTOP2A ( 215, ) Fil GSP17 (41 ) (55, 435t
GSPTOP2A 1 GSP17 ({55 B8, 15 GSPTOP2A
1 GSP17 38, 4 TOP2A {55 2R HE = 2.0 #
TENFER 8 5 HAE <0.8 e LRI B 5 (AR
0.8 ~ 2.0 Z[H) ] Jy He A T sk o 5 2 i AE
0.7 ~ 0.9 5 1.8 ~ 2.2 W), T A3 hni 44 il 508
JHRHAE

142 fkzafe  ZHFLIME HER2 KSR (2014
Ji), PILAR A AR H AR, EE A< 10%
AT G R (0) 5 = 10% i 40 i 55 G
R (+) ;5 10% AR (k) Ha
JERE €0 5 k<< 10% Ji 20 5 1717 50 2 1) A 2,k FH
PE (++) 5 >10% 5 40 AR5 17 56 28 19 155 €2k i BH 14
(+++ ), ER. PR UL 1% Ht5niE, = 1% RIHBHYE, <
1% J BAME 5 Ki67 LA 20% . 50% h 5y A, <20% H
R3RIE, 20% ~ 50% RhFRik, >50% HEFRik.
143 AnFo%  RERETERNERE (A 25808
BRIy, AREERE R 2 0, AR
HARFERA KN 3 90 ) A 280 (A AZ RN
TEAR B G i —S0h 1 4, A% b BRI, 2 43,
A% P 2R 3 4 ) A% 53 24 1/10HPF 2 1 47,
2 ~ 3/10HPF Ay 243, >3/10HPF Jy 3 43 N4 A 1453,
3 ~ 5N THRCAMEER),6 ~ 750 T4 Fh%51k ),
8 ~ 9 MY (43122 ).
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AR, 45 - FURR I AT TOP2A BP9 515G H IR PRI BERHIE RO AR DGV E 0

1.5 Fit=EHE
AR AHTR FH SPSS 16.0 Zeit#cst, A x ' Bk,
P <0.05 HESAGIFE L,

2 #R

2.1 TOP2A EERESILKREBFIENX R

371 491 FL R ¥R 1 1 T A R D TOP2A R i 3
64 1, i 17.25% 5 §R 124, i 3.24%, BSER
20.49% (76/371), Ty HGELE K 295 4, i 79.52%
(WE 1), TOP2A FEFRAS 5 F 8 FA07 KA Tk
LA 22 R IO ae T2 B L (P >0.05), PERIAH TPk
) S 3m T otk ABBIEY, 2R Teg R X
(P>0.05) ; JRERHLU2 0 h 1 905 R EAR, L
H13.03%, MHFHFRHN2049%, MR EN

30.90%, ZSALGIFE L (P <0.05), TOP2A $EH
S A S GON S AR R B 18.42%, =
FAEP RGN FE AR AR B, 225 a4 L
(P >0.05), MIELE2 ~ 5 cm Bf TOP2A ¥ B FIBAE L
AR, ZRAGIHFE L (P<0.05), W& 1.
22 TOP2A EFEMKAEE ER. PR, Ki67. HER2
EAFRERERHELE

FUIRE Y SRR ER . PR AYBHMEROA IS T
B, {05 TOP2A LRSI, ZHTgT2HE X
(P>0.05), Ki67 BITERL <20%, TOP2A HEPH S 3h
8.33%, Ki67 FILTE 20% ~ 50%, TOP2A [ 54 3%
J 41.67%, KI-67 Fik >50%, TOP2A FE[H 54 RN
55.56% (WLIEI 2), &I TOP2A JEHY WkiE Ki67 %
IKBETR MG R, {2 TOP2A FER B TE Ki67 & 1 #5A

A TOP2A AP 14

B TOP2A FEH B
1 TOP2A EREREEMR

C TOP2A FEH G Ml Bk
(100 x 1.300il )

x1 TOPA ERASIGKRRBHMENEXE # (%)

S-S ik TOP2A JE[F 14 TOP2A JEPRGRE  TOP2A KL TCH Ho sk B X fH P{A
AR
=50 % 191 36 (18.85) 7 (3.67) 148 (77.49)
1.011 0.603
<50 % 180 28 (15.56) 5(2.78) 147 (81.67)
el
5’8 368 63 (17.12) 12 (3.26) 293 (79.62)
0.614 0.736
B 3 1(33.33) 0(0) 2 (66.67)
A
ZEAm 190 30 (15.79) 6 (3.16) 154 (81.05)
0.605 0.739
paglll 181 34 (18.78) 6(331) 141 (77.90)
HLI 5790
19 33 1(3.03) 0(0) 32 (96.97)
I % 283 48 (16.96) 10 (3.53) 225 (79.50) 10.274 0.036
[11E23 55 15 (27.27) 2 (3.64) 38 (69.09)
PRI
R 29 11 (37.93) 3(10.34) 15 (51.72)
g ) 9 1 (11.11) 0(0) 8 (88.89) 5.528 0.237
453 6 1(16.67) 0(0) 5(83.33)




rp E B R 2R AR 08 %

kA1

WA W wROmATR  romomuRk T SHASRRMK  CR PR
[ifryed

<2cm 79 3(3.80) 2(253) 74 (93.67)

2~5cm 182 55 (11.41) 9 (4.95) 118 (64.84) 48.195 0.000

= 5cm 110 6 (5.45) 1(091) 103 (93.64)
s Tk L 2 5 RS

el 187 33 (17.65) 6 (321) 148 (79.14)

¥ 184 31 (17.93) 6 (3.26) 147 (79.89) 0.042 0.979
LR 371 64 (17.25) 12 (3.24) 295 (79.52)

A Ki67 2 10% B Ki67 #11 40% C Ki67 #11 80%
B2 Ki67 EEARRFRIEKE (x100)

20% ~ 50% I S REE (75% ), HER2 F AL 22.22% H175.00%, HER2 & (4215858 TOP2A KA
+H++/+++ (TLIE 3), TOP2A R:H 38 205518 8.33% . SRR . WL 2,

A HER2 #H +( x 100) B HER2 &4 ++( x200) C HER2 [ 444 ( x 200)
B 3 HER2 EERREREKTE

K2 TOP2A HEEZETE ER, PR. KI-67. HER-2 ZEAREREHMHEXE I (%)

TOP2A FERY 1 (n=64) 45 (70.3) 19 (29.7) 40 (62.5) 24 (35.7)
TOP2A JEFIAR (n=12) 6 (50.0) 6 (50.0) 7(583) 5(41.7)
TOP2A JEFTCY Bk R (n =295) 219 (742) 76 (25.8) 211 (71.5) 84 (28.5)
X fH 3.656 2758
P 0.161 0.252
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%12 XA, 25 . FLIRIZIEM: S8 TOP2A SEIR S5 M1 ICHE (A S PR ERARAE (AR 43
gxk2

KI67 Her-2

205
<20%/- 20%~50% >50% +/0 ++ +++

TOP2A JERY 15 (n=64) 6(93) 21 (32.8) 37 (57.8) 3(47) 15 (23.4) 46 (71.9)
TOP2A JEH BRI (n=12) 0(0) 9(75.0) 3(25.0) 3(250) 1(83) 8 (66.7)
TOP2A FERTEH Wi (n=295) 7072 (24.4) 162 (54.9 61 (20.7) 38/84 (41.3) 123 (41.7) 50 (16.9)
X MH 41.180 91.509
PAE 0.000 0.000
3 it e F18) 2 T v 4T 1 . G S 3 R B R R R Y R

TOP2A F:H 2565 DNA #ih B o, JEA2 3
BT Z—, TERNEIEER ", TOP2A AE R #%
e s M 25 S84 . A% IR A B e 0y —Fh O
fity, fEZFP AR B DI e, EAERGE 40
S BRI Rk . TOP2A 7 b g 14 5 1) AS [A)
ARSI R IRk, — MR TE DNA &35 1)
B 2 5y BT, A 2257 38N RS 5 A BT R R,
PRI R TE A2 TOP2A Rk 520 ", TOP2A KA
Z 53 AR R, FAAE TOP2A BER 58 1 1
TG 2%, TTEREANDR, JUHIE TOP2A FER it
Sy B E TS HE 2, TOP2A JEPR Y 8 H 7R g 4 2
RWIRTRE, B T AR . PRI T A A R0
FEFLIIE MY TOP2A RS R XEE . 1M H TOP2A J&:TH
FREHiE Z R, TOP2A DK (4 1A 55 gk AT 5
B 2G0 g B Fe2hsge M, AN SCHRRGE
FLIRIE TOP2A JERY 1 23.9%, FERBK 2.8%", [
N SCHR IR TE TOP2A F NP 1 12.6% ~ 19.0%, KL
A BIARGE " ARG 371 BRI I A
BT FISH )7k HET TOP2A RGN, JE R S8
4 20.49% (76/371 ), Fo 4G 64 4] (17.25% ), fik
1241 (3.24%), 5 EWNHSCHRIREFEA AT, 78
SRR ERAE R X R P A, TOP2A FEH AR 547
8 R Stk L R TOAR G, BRI
SRR ESRE T, (AR, WREE h TREAW]
B, AR T RRIE GG — LI . RIS
BRIy T T, WME, g, M
MU RR B RIE , TOP2A NS Rk, miH
JIRETE 2 ~ 5 em BF TOP2A §™ B FNER2G R0 . AE
Giithid A, RiEE S Y 48.27% TOP2A
PR AR A AR AR BE I B 0, LA R G T
A, BRI ] e R 7E D g R IR T

K. ER. PR, HER2. Ki67 [RGIIEE S IE50F 0 AU
HES%, ER. PROEH RS B A K & & MR
RAPRZ IR, SRR R R 2 BRI 2 —,
DMERFSE AL, ER B ZLAR S 20— e oAby, e
1% 5 ER PIPERYAupa b 2s, EMEFRREE S . PR JZME
WMES ER 550 EY . PR E/R, PR FHIERS
B AAAAK T PR FIERIRE " AR BIR,
TE TOP2A BRI 3G | B TG 5 B B v 5 0
T ER. PR WFHMREY & THIM:, X TOP2A S5
WAETESR, Ki67 2 —FMS5aEEEanaC, 25
DNA &M EE R, HAT, Kie7 B AR e 4 i
ST S MR AT RE R AR . AAESE R, Ki6T KA
SR AR . BRI G, ARG
REIR, TOP2A FERY R Ki67 FRAHGHR MG &,
TOP2A FEH B TE Ki67 F H 20% ~ 50% %1k i [
GRAR LI . TTOP2A JE [ FT HER2/neu Ji i JE R 7
Jetafk FIEM T 17q11.2 ~ 22 K38, JH5 HER2
FEAHRRARE, AF5R R, HER2 5 TOP2A 7EZLAR
P RIBAEAE— M H LRI m L LA &k
RS R oK, HER2 (A Rk #HGE TOP2A
LR SRl . SCERRGE , TOP2A SEH S SRR
PRMEZ T EFLIRIE D 09 . HER2 JERY 3 DL K Ki67
FEAFBAEIEASE "™, A SCRkifIE ToP2A R
B 55 Ki67 BB R ICHE ", AW 4 B iR
FZikH, TOP2A B 7% 5 ER. PR & HFRIATCAH
Kk, 5 HER2, Ki67 HHRIKZ AR, HHRAM
SR ECRMGE, ALK E M GE AR, X e
B hnE . AR NS RN S B LA K N TR 3R ()
ZRA R, AR Tit— 20T

FURRIR I PE SAS I TOP2A JER FAR K E R
KRS JebE, (B B FL IR IR T NS0 (1Y) B 248
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