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Correlation Analysis Between Genotyping of Breast Cancer and Expression of Serum Tumor Markers

ZHANG Meilingl’z, DONG Hengjinl*(I.Zhejiang University, Hangzhou 310058, China; 2.Department of Pharmacy,
Tongde Hospital of Zhejiang Province, Hangzhou 310012, China)

ABSTRACT: OBJECTIVE To investigate the correlation between genotyping of breast cancer and blood serum tumor
markers. METHODS The serum tumors markers were examined by electrochemistry illumination and radioimmunoassay in
106 patients with breast cancer from January 2013 to December 2015, ER, PR and c-erbB-2 were detected by
immunohistochemistry. Tumor markers were detected by electrochemiluminescence, one-way ANOVA was used to decide
significant differences in categories. RESULTS Increase of serum CYFRA21-1, FER, CEA, CA724 level was correlated with
Luminal A, significantly higher than the other 3 genotyping, the difference was statistically significant(P<0.05). CA125, CA153
level was correlated with Luminal A and Basal-like, significantly higher than the other 2 genotyping, the difference was
statistically significant (P<0.05). There were no significant differences in other tumor markers in different genotypes.
CONCLUSION CYFRA21-1, FER, CEA, CA724, CA125, CA153 level in breast cancer have correlation with genotyping.
KEY WORDS: breast cancer; genotyping; tumor markers; correlation analysis
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(American Joint Committee on Cancer, AJCC) J&iE
SHATFMDY 57 MR, AN EFE I NIGK
BRI, FEi o 31~87 %, hALEERY N 58 &
e B AR B R U /E 2H (Eastern Cooperative Oncology
Group, ECOG) S&IRAEVE AN 0 403 5 93 H
(86.92%), 1 73# i 10 Bl 9.34%), 2 75 3
(3.74%).
1.2 ik
1.2.0 SRS S br e URR 2 S A8 b A
4 H B G HACHLEEAT A I, bR A G 4 i AL
FIVER 4 um Y] F - ER A1 PR VP4 FRAE: FHMEE
SRR A B AZ G 0 B T e =>1%, AT 5
s BAVE R SO IR 4 A% e € B 14 0 bE<1 %
c-erbB-2 %% 2 ft.(immunohistochemistry, THC)+
% I R AL 2432 (fluorescence in situ hybridization,
FISH)# 2 35 br . THCH++9FAPE, THC++
17 FISH s, 25 55 8195 DI Kcd15>2. 2 A E 1,
0~+ A I
1.2.2 PORAR EDAT AR RAE A B A\ B
Ja 2 AN L s bR AR, R B IR R A ROk
A3 AT ACR LS bR AR A A R e L B
(CYFRA21-1). & H(FER). J&MHiJR(CEA).
T2 IO LIS EE(NSE) . FESEHIR 724(CAT24).
PFERPUE 125(CA125). HEZPLE S50(CAS0). HES
PR 242(CA242) . H iR & 1 (AFP) . BE 1 &
199(CA199). FEPLIE 153(CA153) IR I 57 41 i
FE TR (SCCO)SEFRARBEAT KI5 470 1 3
6 CYFRA21-1: 0.21~7.00 ng'mL™', FER:
4.63~204 ng'mL™", CEA: 0.00~5.00 ng'mL "', NSE:
0.51~10.00 ng'mL™", CA724: 0.21~6.00 U-mL"',
CAI125 : 0.00~35.00 U-mL™"', CA50: 021~
25.00 U'mL™', CA242: 0.05~20.00 U-mL™', AFP:
0.00~13.40 ng'mL™", CA199: 0.00~37.00 U-mL™",
CA153:0.00~31.30 U'mL™", SCC: 0.00~1.50 ng'mL ™",
1.3 itk

KH SPSS 19. 0 Git- B AT dEAT Hidls 70t 1t
B RERH E &R, TrREESR AL bR
HEZE . ARAEIR K 95%CT SRR, AT 7 2555 A
IR IES MR, FEAMFZALERHRNE
77 #53 ¥ (one-way ANOVA), ZH 7] %5 % Bt 58 %
N E M ZE R (LSD)E, L P<0.05 AZERE S
HED-38
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2.1 R ARREE

WeBE 2013 £ 1 H—2015 4E 12 A #IFEIT Y
106 97 e B 3, Wi/ MEA 31 %, BKME
N 87 %, HFWEZE 56 &, ¥WEL 57.01 &, bRz
11.868 %,
2.2 AR 23 B0 e bn S R 4 R

106 %4 iR i MR PR JE R A M 45 31, N
Basal-like 1 WAL 4 9 %, ERBB2(+) M W2HH
25 %, Luminal A B3P ZLHIFH 24 HIA1 Luminal B
BLHKE 48 Gl XEEANTHR) 12 Fhfb e bs &
VIR ME AT 5 22 SR A B0 A IE S PR 58, 4 FF
AR E )RR T 25 5 R I IR IE RS
Iy A PR — P AT B R R T 2 . 4 S AR
JEAR EV IR PRI S RVE R 1.

1 4 M AW MBI TN E
Tab. 1 The determination results of tumor markers of 4
genotyping

. N Basal- - pBB2+ Luminal A Luminal B Total
MEbRES  WEE like
9 25 24 48 106
Mean 533 1128  50.53 8.00 18.18
CYFRA21-1/ L
o Std. Deviation 6.83 2303 11013 20.65 5731
ng-mL
Std. Error 2.28 461 2248 2.98 5.57
Mean 25724 18501 595.88 180.03 282.89
FER/
O Std. Deviation 313.85 38529 689.39 33635 476.16
ng-mL
Std. Error 104.62 77.06 140.72 49.06 4647
Mean 15.99 631 15846 1722 468
CEA/ .
o Std. Deviation ~ 41.28  12.5  420.18 6841 21221
ng-mL
Std. Error 13.76 2.5 85.77 9.98  20.71
Mean 3152 1084  69.71 336 2254
CAT724/ .
1 Std. Deviation 8742  33.57 165.79 393  87.09
U'mL
Std. Error 29.14 6.71 33.84 0.57 8.46
Mean 18518 4413 126,68 1922  63.52
CA125/ .
2 Std. Deviation 358.39 129.27 27637 3297 184.37
U-mL
Std. Error 11946 2585 5641 476 1791
Mean 112,67 3736 16149 1737 63.24
CA153/ .
N— Std. Deviation 227.56 9891 24027 20.56 150.82

Std. Error 7585 19.78 49.05 3.00 14.72

2.3 ANRIBE R 2 B e s A S R 2K 2 A A

SRR 200, FH 4 AT AR i
TR bR S AR S A P (B3 2= R, B
Bir. R gite FEM PAE, WFZESITES
A WL CYFRA21-1 76 5% WAL (R A 36 45 it & F N
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3.57, P=0.017, FER fE& ARSI E F
fEN 5.084, P=0.003, CEA 7£ % V417 f46 56 4t
itE F{EN 3.057, P=0.032, CA724 £ 41 [q]
RIS g it & F {68 3.546, P=0.017, CAI125 7F
F AR AR SR FAEN 3.493, P=0.018,
CA153 fE & WA RIS &E F HN 6.228,
P=0.001, HAth B b5 EP 0 NSE. CA50. CA242,
AFP. CA199 Fl SCC &Pt Ji S5 41 8] ZE 5l T Ge it 2
B 4 NTAMBEEYIER I CYFRA21-1,
FER. CEA. CA724. CA125. CA153 [ &%) F
HA. HEE. FAEMPEELE 2.

R2 FREEPRMBLENERE T Z0ME
Tab. 2 One-way ANOVA analysis results of tumor markers
of different genotyping

B LIS ZH A A ZH N A Total
JRibR &
df 3 102 105
Sumof Squares  32759.67  312117.18 344 876.84
CYFRA21-1 F 3570
Sig. 0.017

Sum of Squares 3 093721.41 20485 858.04 23579 579.46

FER F 5.084

Sig. 0.003

Sumof Squares 389 88223 429341071 46 83 292.94
CEA F 3.057

Sig. 0.032

Sumof Squares 7520930 72109688 796 306.18
CA724 F 3.546

Sig. 0.017

Sum of Squares 332 545.66 323645890 3 569 004.56
CA125 F 3.493

Sig. 0.018

Sum of Squares 369 288.09  1996304.69 2365 592.78
CAI53 F 6.228

Sig. 0.001

2.4 Ho/NEEEZE RIE P LR A

2 LSD VEBIFM P LLEL, 13 CYFRA21-1
() 25 8509 5 EL ¢ {2 78 Luminal A 74 5 Basal-like %Y
I ELEE sigfEA 0.039, 5 ERBB2+HLLE sig.
fE°40.015, 5 Luminal B [ EL#% sig {8 A 0.003,
BIRW A G5 . B A LSD VLRI 5

5 b 4% 2 7% Luminal A B! 5 Basal-like %4 /1) EL 55 sig.

44 0.057, 5 ERBB2+EL [ LL% sig At A 0.002,
5 Luminal B R LE#E sig fH M 0.001, 3R B IfLiE
B A1 5 7E Luminal A #Y 5 Basal-like % 2 [A]
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bt gt %= 3, MfES ERBB2+%Y | Luminal B
Btk B g% L. CEA ¥ L
B2 7R Luminal A %! 5 Basal-like %4 [ EL % sig 8
79 0.08, 5 ERBB2+A!HLLEL sigfH A 0.011, 5
Luminal B 2L sig /BN 0.007, KB CEA 1)
S E Luminal A !5 Basal-like T 2 7] L8 B 48
e Y, TM7E S ERBB2+%! . Luminal B B LL
B REEGIHE L. CAT24 [HEH P HL i B
7~ Luminal A Y5 Basal-like B4 LR sigH N
0.248, 5 ERBB2+M L% sigfH N 0.016, 5
Luminal B B[ HEER sig /BN 0.002, RE] CA724
A48 & 7E Luminal A %4 5 Basal-like Y 2 [8] Lb 85 6
Giit & X, MfES ERBB2+%. Luminal B [
Fd i B St 75 3. CA125 FIXE0M W L%
78 Luminal A %5 Basal-like 8 1] EL %% sig AH N
0.403, 5 ERBB2+H[FJLLEL sigfEA 0.108, 5
Luminal B Y[ ELEL sig /BN 0.018; KB CA125
H) 18 & 7E Luminal A ZY5 Basal-like Y. ERBB2+
B2 WG EE X, MifES Luminal B B LG
hHA G L. CAL53 M g bL i TR
Luminal A %! 5 ERBB2+% () LL ¢ sig i 0.003,

5 Luminal B B LLE sig {5~ 0.001, BIEAH S
23 X, ML Luminal A !5 Basal-like % 2 [f]
MLLEE sigdN 0.376, RAARGGITEE L.

SERVENE 3.

3 g

i3 A 5 A0 A 4 T A R RO T
F& T i S5 ] P 2 3 T A e 8 200 P A R i 5
A E YR, AR R AR R e R R
AR AR A R AR B, IR bR B T AR R
B I R ke, B R A SR A R R A R
KIS B ORI PRI, g br B A B AT
SRS, B, o] DU A A i R AR
I B AT DB MR I R AR, TR R
JiRg R RS W ) F B —

LI L R AL 2 4 FhE AL B Basal-like Y-
ER(-)~ PR(-). C-erbB-2(-); ERBB2(+)%!: ER(-)-
PR(-). C-erbB-2(+); Luminal A #!: ER(+)~ PR(+).
C-erbB-2(-); Luminal B %¢: ER(+). PR(+).
C-erbB-2(+). ER EZiffl =iz e, w54
MR R 2 4G, ER I i S e 1 2L A
e SRR AT B 4 ; PR A2 MBS R AE & =4,
PR [ W ATA MEBER /5 8, ER 7K-F& 200 PR &

Chin J Mod Appl Pharm, 2017 January, Vol.34 No.1 - 113 .




#®3 LSDHERAAMLER
Tab.3 The results of LSD methods

CYFRA21-1 FER CEA CAT724 CAI125 CAI153
OmAH AR
Std. Error Sig. Std. Error  Sig.  Std. Error  Sig.  Std. Error  Sig. Std. Error ~ Sig.  Std. Error  Sig.
ERBB2+ 21.50339 0.782 175.071 15 0.681 80.14727 0.904 32.68473 0.528 69.24416 0.044 54.65135 0.171

Basal-like Luminal A 21.621 65  0.039

Luminal B 20.093 44  0.894

176.033 97 0.057 80.58805 0.080 32.86448 0.248

163.866 52 0.639 75.0178 1 0.987 30.54163 0.359

69.624 98 0.403 5495191 0.376

6470391 0.012 51.15364 0.065

Basal-like  21.50339  0.782 175.071 15 0.681 80.14727 0.904 32.68473 0.528 69.24416 0.044 54.65135 0.171
ERBB2+ Luminal A 15.808 15 0.015 128.70304 0.002 58.92003 0.011 24.02808 0.016 50.90464 0.108 40.17678 0.003
Luminal B 13.643 62 0.810 111.48430 0.964 51.03732 0.831 20.73803 0.719 43.93451 0.572 34.80167 0.567
Basal-like  21.621 65 0.039 176.03397 0.057 80.58805 0.080 32.86448 0.248 69.62498 0.403 5495191 0.376

Luminal A ERBB2+ 15.808 15 0.015

Luminal B 13.82925  0.003

128.703 04 0.002 58.92003 0.011 24.02808 0.016

112.990 26 0.001 51.726 75 0.007 21.02019 0.002

50.904 64 0.108 40.176 78 0.003

44.53228 0.018 3527178 0.001

Basal-like  20.09344  0.894

Luminal B ERBB2+ 13.643 62  0.810

Luminal A 13.82925  0.003

163.866 52 0.639 75.017 81 0.987 30.54163 0.359
111.4843 0964 51.03732 0.831 20.73803 0.719

112.990 26 0.001 51.726 75 0.007 21.02019 0.002

6470391 0.012 51.15364 0.065

4393451 0.572 34.80167 0.567

44.53228 0.018 3527178 0.001

M EER R, HHMEREBE, PR RIEHBZ,
ER 7% 1 J i % 42 PR RIAM) K. C-erbB-2 /&
— R R R, ARG AR K R TS T TR
FaslE s MR s #he e EER, H
I FIEHR IR C-erbB-2 FER LR 1, Bk 5142
C-erbB-2 & (R & i # 3 3%, M i T
C-erbB-2mRNA F /K2 = A C-erbB-2 K&
BN A& RIE, B SRAAL S, BG5S %
SOl BB 51 R R A P TS R A R AR K
C-erbB-2 225 HE A, FHBHMEZ Bk, 20
M 245 PR B, 7 OB 22

CYFRA21-1 78 IE 5 15 00 AL A1 A I B i
MG P I RIA R RIE, MRS bR %
TG B N R T 40 B B AR, (AR R R AT
CYFRA211 BB, &R+ YFRA211 1T+
m PPN AR HE A R LLE B CYFRA21D 7
Luminal A 7 7 e 20 103 A 8B s KPR R I,
PIfE S 50.53 ng-mL', BIE T HAh 3 FhEEH 4
B, LRI E N BRI ER FIEN 3.57,
PAE)N 0.017, BPLHEZERA ST %R L.

FER VU MK 5 G Me 3 = s o B
AR B an 5 e . T B R S 0 i v Bk
EAGERRE, RN E B AT . UG
FIWT T B . 7 FL BRI (1972 W7 R0 ) T e
TRIETT AR 7 B S R IR IE N AR g R
] FER 7F Luminal A %YL B 20 138 A B sk
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S FRIA, YIME R 595.88 ng'mL !, B & T HAh
3MERNSY, ZRREERTEMTRRARES F
i 5.084, P 1t 0.003, BI4H[A)2% 36 G it
= X o

CEA Z— M SHMmEAECHREED, FEA
EFIEARAL, (HERELE R AL P Hae i,
Fe— P ARRE SRR bR S A gt g R R W
CEA fE Luminal A 23|58 4H 35 A sk P
ik, MH L 158.46 ng'mL™", HI&E =T Hiith 3
FRIER 2, ZRPRERTT ET AN ER F
55 3.057, PAE N 0.032, BIZHIA % %4 Gt
= .

CA724 7 1981 4 3¢ [H [H 57 9% hE W 5T Fr
Colcher 5 R ILH— P (0 IR AH OCHE SR 1, R
TAG-72. CAT24 FH T HEKIZE, ©5 BN
g8 o3 A Btk L S i R 1 U AH O, HAVE AL R4
MR K RRESE CAT24 A —E
HIRHPER . AT 25 RK B CAT24 1E Luminal A
B M g 2H 3 B B OK R IR IS, WE R
69.71 ng-mL™", B8 T HAl 3 R 2, S
R J7 Z 50 R 8 22 5% F {0 3.546, PfHA
0.017, BPZHIR 2 57A Fiit 5 =& Lo

CA125 AITE A5 2 G0 M i ogg 28 35 1f v
HAEAE, FHVERTTIE 97%, {H[F] 7] 78 2L IR
AR AEAE . AT TT 45 K B CA125 {E Basal-like
RUAN Luminal A 7Y 9 40 1036 A BUS7KF Y
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ik, HMES IR 18518, 126.68 ng'mL™', &
THAh 2 FERESR, KRRKTEMTERA
W25 F{E N 3.493, P {HN 0.018, BRI %E R
EENE-

(MU3E*@5A TP e 98 2 D AE %
BT IE, B b 80 20 3R N I3, S L e EL A B
TR R S, TR I RS R K,
FL A 3 A B & B A AT AR D 3L T RO A ) 4
FRO®, AW 9T 45 B B CA153 7E Luminal A B Al
Basal-like 7Y Jif g 20 ML75 T A 8% S /K R A
BB BN 161.49, 112,67 ng-mL™", T HAl
2 MRS, ZRRFEE T ESTE RN ZER F
8N 6.228, P{EN 0.001, BIZHIA] % %4 4t
B

gr b, AR AT S R R B LR A I
CYFRA21-1. #:&EH. CEA. CA724. CAI125,
CA153 /K-F 57 e K B A A ek, Hp
CYFRA21-1. FER. CEA. CA724 7E Luminal A
B g RS A R KRS, RS T
Hofth 3 FPEEER Y, BRI 5 % AT o 4 )
ERA R E L CA125. CA153 {E Luminal A
11 Basal-like 784 L i 41 11375 H A5 3¢ KPR 22
%, WEETH 2 MERSA, RRRKTES
Wi dIF 2 76 it % = X 1 NSE. CAS0.
CA242. AFP. CA199 F SCC ¥ Jii 25 i gi b &
M N R I E AT R R 2 F LG R L
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