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Correlation of Genotypes with Clinicopathological and Prognostic Characteristics of
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Abstract: Objective To investigate the correlation of genotypes with clinicopathological and prognostic
characteristics of breast cancer patients. Methods Breast cancer microarray datasets were downloaded from
ArrayExpress, and integrated by Affy program and YuGene packages, named as AE-meta dataset. Breast
cancer RNA sequencing data was downloaded from the cancer genome atlas (TCGA), named as TCGA
breast cancer dataset. The absolute intrinsic molecular subtyping (AIMS) package was used to classify breast
cancer subtypes. The correlation of genotypes with clinicopathological and prognostic data of breast cancer
patients was analyzed. Results The LumA patients were more common in older women with smaller-
sized tumors, better differentiation and less lymph node invasion. The Basal patients were more common in
young women with bigger-sized tumors, poor differentiation and less lymph node invasion. Conversely, the
HER?2 patients were no specific age of onset, with significant lymph node metastasis and poor differentiation.
Compared with other types, LumA patients had the longest survival time and rarely suffered from recurrence
or metastasis. HER2 and Basal patients had the shortest survival time, with relapse and metastasis. All AIMS
had high risk of metastasis to the bone and lung. In patients with brain metastasis, Basal patients had the
worst prognosis. In patients with liver metastasis, Basal and HER2 patients had worse prognosis than other
genotypes. Conclusion Breast cancer genotyping has a good clinical application value on reflecting the
clinicopathological and prognostic features.
Key words: Breast cancer; Genotyping; Pathological characteristics; Prognosis; Metastasis
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FLARE (Breast cancer ) S LAY 2o PE b
i, BRIt B E Y 16776 (RN
HHS2TN0HN) , SRR TG 2052207
Bl (BET=RM13.2/1007 A ) Mo R FR [ 7L AR R
R (37.9/1007 ) FISET=A (9.2/10050)
BIL Tt AP 50K, (0 2050004 15 2 T A
i~ REFUE LREA LAY, R
WAL R, K, MM ER 21k (estrogen re-
ceptor, ER ) | i ZE 7K ( progesterone receptor,
PR ) M ANFE KA K FZAK2 (human epidermal
growth factor receptor 2, HER2 ) A0 M ieH L
e RA R ORIz, KRB NE R
B (luminal, ERPHPESSHFE) . HER2:d kY
(HER2+, ER[M:. HER2PHM:Y ) F =B
FLIRJE (triple negative breast cancer, TNBC ) — kK
RPN, ARG A AUk A AT R IG ACIRT T TR W e
A, R R ) g% 2 227 I B T R
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FEMNR S TR S SR T B, bR H
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o M T IFARRETEIN IR A TRHE 1Y 2L 2 A
R, EAERBERE WAR B AR & FFsE
R TR TR A4 xRk R 4 TR
VT4 4k 114 T 2L B g 3 TR ) AIMS (‘absolute in-
trinsic molecular subtyping ) i 1, FRATH Ar-
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1 #MR5FE
1.1 Array Express#(#&/% ( AE-meta ) FLIR#RIA
TR RS T

FIH Array Express#(#i %2 (http://www.ebi.
ac.uk/arrayexpress/) , &I T 534 R EH B
G R BHER 5E 31, {# FH Affymetrix U133 Plus 2.0
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E-GEOD-21422 . E-GEOD-21653, E-GEOD-22035

E-GEOD-22513., E-GEOD-22544 . E-GEOD-23177.
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(1) R>expresso(X, bg.correct=TRUE, bgcor-
rect.method="rma", normalize=FALSE, pmcorrect.
method="pmonly", summary.method="avgdiff")
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(3) R>YuGene(X)
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Fe A K HF- 32 420 6k 7 (HER2 overexpression,
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AMMIFERS (Normal-like, NorL ) .

B CES . (4) R>applyAIMS (X, Gene ID)
1.5 Gil2aiiik

K HExcel2010, GraphPad5. 0% AF#E17 548 4k
L, o ATMS 73 B9 5k PRAE bR 0 A S R O
K56, AA7 44T f# FKaplan-Meieri: . Log rank#6:
%, KasK-Fa=0.05.

2 HR
2.1 AE-metaFfITCGAKIHEAE i 45 3 R 7Y 1) 43 A
EL Bl

FLMRE I %k BEZH 248 R 73 9 ) Sy Nor LAY
PB4 R] 22 S oG24 L (P>0.05) o LA
LA, AE-metaFITCGAR A i 22 S48k (P<
0.05) , A AE-met/i 52 WHER27% fiBasal
B, T TCGAHF LumARIFILumBRI £, TLE1L,
2.2 FLARIEEEA 4 A5 FEARIG PR BRAFAE AR G

TERE — A5 B, 25 SRR 9 4 % 43 A
L FHGIFE L (P<0.05) , LumAFILumBZ
B, BREER>S5S I R, MiBasal fINorLA
t, BEAE <558 B R Ak, RS
RUTa ) B 7 2R BLR o3 A AR A, IL3R2. 7
FRE IR R BRERE H, LumARINor LA b &5 25 51|
(s B A2 45 /0, T Basal 76 rh 2 2 ) s 30 43 2%

X2 AHEEFERTESEE-RESHBXMEST

x1 MHEEHEEERTRENSHELH
Tablel Distribution of genotypes in AE-meta datasets and
TCGA datasets

Normal control

Breast cancer

Types AE-meta TCGA  AE-meta  TCGA
LumA(n(%))  2(0.4) 0(0) 818(15.7) 399(36.4)
LumB(n(%))  1(0.2) 0(0) 911(17.5) 329(30.1)
HER2(n(%))  4(0.8) 000)  1533(29.5) 107(9.8)
Basal(n(%))  5(1.0) 000)  1316(25.3) 190(17.4)
NorL(n(%))  510(97.7) 113(100)  621(11.9)  70(6.4)
Ve 2.648 4543

P 0.618 <0.001

B, (ETHMY, LumARITI A Aok,
Basal B T2 ARG L1 80 K 5 7ENr 9, HER27Y
N2-30 81 Fe 45 K, LumAZiBasalBINOZHA Y
FEAA A s MUy A S R BRI R A i eh - 6 DR 3
HUTE) oA AR LR, WLR3,
2.3 FLARIEIE R 4 B 5 7 (R G e L AU b Rk AR
A YA

TEER K HER2 [ S g el 2k~ kiR s v
KRR B Z R KRR ERARITEE
X (P<0.05) , MAE-metaZ{#i4 S TCGA%L
PEAE ], A7 R 3 35 FH M 5 0 A A B 4 1 — B
(P>0.05) , L34, LumARIF>85%ERHER2
2. 10% HER'HER22; LumBHI F1>75% %k
ER'HER22 ., 20% NER'HER2'2%; NorL&Ifr#
70% HER'HER22, 17% NERHER272%; Basal’il
180% WER HER22; HER2%IH133% HER HER2"

Table2 Relationship of genotyping with basic information of breast cancer patients in AE-meta datasets and TCGA datasets

LumA (%))  LumB(n(%)) HER2(n(%)) Basal(n(%)) NorL((%)) e P
Gender
AE-meta
Male 1(0.1) 0(0) 0(0) 0(0) 0(0) / /
Female 817(99.9) 911(100) 1533(100) 1316(100) 621(100)
TCGA
Male 1(0.3) 11(3.3) 0(0) 0(0) 0(0) / /
Female 397(99.8) 318(96.7) 107(100) 190(100) 70(100)
Ve 0.271 30.73 / / / / /
P 0.602 <0.001 / / / / /
Age(years)
AE-meta
<55 218(48.8) 183(39.2) 487(55.1) 479(59.4) 245(60.8) 63.13 <0.001
>55 229(51.2) 284(60.8) 397(44.9) 328(40.5) 158(39.2) : :
TCGA
<55 156(39.3) 123(37.4) 42(39.3) 109(57.4) 39(55.7) 27.70 <0.001
>55 241(60.7) 206(62.6) 65(60.7) 81(42.6) 31(44.3) : :
Ve 7.649 0.264 9.621 0.251 0.642 / /
P 0.006 0.607 0.002 0.616 0.423 / /
Menopausal status
AE-meta
Premenopause 36(40.0) 39(22.5) 53(33.1) 103(50.2) 39(45.3) 3438 <0.001
Menopausal 54(60.0) 134(77.5) 107(66.9) 102(49.8) 47(54.7) ’ ’
TCGA
Premenopause 98(27.3) 74(25.6) 21(22.3) 50(30.3) 23(35.9) 4.724 0317
Menopausal 261(72.7) 215(74.4) 73(77.7) 115(69.7) 41(64.1) : :
Ve 5.545 0.549 3.336 14.99 1.340 / /
P 0.016 0.459 0.068 <0.001 0.247 / /

Notes: /: not available; clinical data were based on publicly available information in related database, so not all information were available
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Table3 Relationship of genotyping with clinicopathological characteristics of breast cancer patients in AE-meta datasets and
TCGA datasets

LumA(n(%)) LumB(1(%)) HER2(n(%)) Basal(n(%)) NorL(n(%)) x P
Pathologic grade
AE-meta G1-2 442(86.3) 258(53.8) 313(40.8) 104(16.9) 294(80.8) 70640 <0.001
G3 70(13.7) 222(46.3) 455(59.2) 513(83.1) 70(19.2) ’ ’
TCGA G1-2 / / / / / / /
G3 / / / / /
7 / / / / / / /
P / / / / / / /
T stage
AE-meta T1 65(39.9) 49(25.4) 94(21.6) 79(17.6) 52(30.1)
T2 77(47.2) 109(56.5) 248(57.0) 284(63.4) 94(54.3) 40.14  <0.001
T3-T4 21(12.9) 35(18.1) 93(21.4) 85(19.0) 27(15.6)
TCGA T1 143(35.9) 55(16.8) 25(23.4) 39(20.6) 18(25.7)
T2 197(49.5) 210(64.2) 67(62.6) 125(66.1) 34(48.6) 46.54  <0.001
T3-T4 58(14.6) 62(19.0) 15(14.0) 25(13.2) 18(25.7)
Ve 0.841 5.687 2.920 3.343 3.390 / /
P 0.656 0.058 0.232 0.188 0.184 / /
N stage
AE-meta NO 85(59.4) 77(54.2) 129(39.7) 169(52.3) 69(53.1)
N1 33(23.1) 38(26.8) 107(32.9) 106(32.8) 32(24.6) 29.95  <0.001
N2-N3 25(17.5) 27(19.0) 89(27.4) 48(14.9) 29(22.3)
TCGA
NO 195(49.7) 128(40.1) 46(44.2) 116(61.1) 31(44.9)
N1 127(32.4) 125(39.2) 34(32.7) 52(27.4) 23(33.3) 24.35 0.002
N2-N3 70(17.9) 66(20.7) 24(23.1) 22(11.6) 15(21.7)
Ve 4.934 8.820 0.954 3.739 1.842 / /
P 0.085 0.012 0.621 0.154 0.398 / /
M stage
AE-meta MO 114(98.3) 143(93.5) 241(92.0) 188(96.4) 89(97.8) 10,41 0.034
M1 2(1.7) 10(6.5) 21(8.0) 7(3.6) 2(2.2) ’ ’
TCGA MO 318(98.1) 283(97.3) 89(97.8) 164(97.6) 52(96.3) 0.983 0.912
M1 6(1.9) 8(2.7) 2(2.2) 4(2.4) 2(3.7) ’ ’
Ve / 3.697 / / / / /
P 1.000 0.055 0.081 0.555 0.629 / /
TNM stage
AE-meta -1 234(89.7) 111(76.6) 208(61.2) 173(62.9) 149(81.4) 7220 <0.001
m-v 27(10.3) 34(23.4) 132(38.8) 80(38.8) 34(18.6) ’ '
TCGA [-1 294(75.4) 226(70.9) 78(74.3) 155(74.3) 48(68.6) 1137 0.023
Im-1v 96(24.6) 93(29.2) 27(25.7) 31(25.7) 22(31.4) ' '
7 20.78 1.632 6.004 12.69 4.850
P <0.001 0.202 0.014 <0.001 0.028

Notes: /: not available; clinical data were based on publicly available information in related database, so not all information were available

%, 26%NER'HER2ZE. A, HMh& s, WEIC, bR A1

2.4 FLARIER LA A R i R TS AT

4 AE-metaZUPE 5 I TCGABIEEE 2T
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WG B, HENorLA!, ifiiBasal, HER2F]
LumB AU fe2s, — A MMZA s
Basal FTHER 270 A 7 {l 28 (1) T B ARk 58 58 i S5 AIG
Ak, T LumBAIAE£7 20T BERER I AR
2, WIEITA, fEICE KA R4 d, LumA
R Kix/b, HIKENorLFLumBA!, [fiiBasal
MHER2BIIT K e fetl, DWLEIB, TETCRRE Kk
AT e, 45 5L DR Y [R) Ry 3 A2 k1 L 1)

AfEhZed, LumARIRImAN RS S i/, HIKOE
NorLALumB#!, TiBasalflIHER2BICAMEFS i 52
ek, WLEIID,
2.5 FLAESER R SRR RE AR E I OC R
TETCE R A AF I T i &b, & 55 D5 Y ]
HRBENSEZ, HlhZscs, WE2A, £
v # A A It Ia) 2k, Basal 8 A i s 7 gt b de
Z, ARSI L, WIEI2B, 7
TR A AE I I h e, Lum AFINor L& ) JH-
Fot/b, BasalMIHER2EUHY I RS fc it 2, WLIE
2C, TETCMFE R A frmf ) h Zerbr, & LAY I
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Table4 Relationship of genotyping with immunohistochemical
status of ER and HER-2 of breast cancer patients in AE-meta
datasets and TCGA datasets

LumA LumB HER2 Basal NorL > P
n(%) n(%) n%) n(%) n%)
AE-meta 2155 <0.001
ER'HER2 546 286 183 57 235
869) (79.9) (268) (7.9) (65.5)
ER'HER2' 75(119) 61(17.3) 185(27.1) 15(2.1) 29(8.1)
ERHER2™ 1(0.2) 1(0.3) 225(330) 83(11.5) 29(8.1)
ERHER2 6(1.0) 10(2.8) 89(13.0)566(78.5)66(18.4)

TCGA 924.0<0.001
ER 'HER2 325(88.1)238(77.0)23(25.3) 15(8.5) 51(77.3)
ER'HER2" 40(10.8) 67(21.7) 23(25.3) 5(2.8) 4(6.1)
ERHER2™ 3(0.8) 2(0.6) 30(33.0) 11(6.3) 0(0)

ERHER2 1(0.3) 2(0.6) 15(16.5)145(82.4)11(16.7)
x 4306 6.782 0.879 4.441 6.871 / /
P 0.230 0.079 0.831 0.218 0.076 / /

Notes: /: not applicable; clinical data were based on publicly available
information in related database, so not all information were available

i s 2, Hithdscss, WEI2D., 7E45
SN RIS AL S A i DLk, BERE o i/ N
fEBasalfll, FxZ 1) ENorLK; Wik6H8 5 i 2 1)
JE=Basal®tl; JHE% 5 L Z 1) /ZHER2 il Basal il ;
A% i i 2 1) 2 LumBHY - DLIEI2EFI2F,

Overall survival

Relapse free survival

3 iTig

Jifr e 35 DR 43 BRI 5 46 T Perou O BF 5, T
AIMS PRI IR T 58 5 8 i 5 R 7L B 2k I
W7, LumA. LumB, HER2, BasalfiiNorL; HH
LumA ., LumB#INorL =/~ —fB A ER LR
J55 , HER2AEIN I/ AHER2 B FLARE , TfiBasal
TAL T RETNBC P ARLEZE 8 5] 9 1
SRS ( AE-metaflITCGA ) |, 1EH FLIEN FEH
ZUREAR (>97% ) WiE N NorLEY i 5E N LumA
FILumBH ) ZLARIEAE S A (>96% ) SHER', #
& SCHHER2BY /) LR AR S b KR4 (>58% )
SMHER2', #5E XMy Basal B L e A i KB 40
(>78% ) WERHER2 ., Wi~Ediderh, &ILH T
RG22 gk, HIFENEZET, TCGARFLIR
TR R SRR, RS R S I R FL
B FV AT 83 ( LumA: 36.4%, LumB: 30.1%,
HER2: 9.8%, Basal: 17.4%, NorL: 6.4% ) ; Tm#&4&H)
AE-metaZf#indi, A 24 LR & XTHER2"
FLIE S TNBC, Hitt, AE-metaZii#is8: HHER2F
Basal 81 L (6145 55 (29.5%F125.3% ) , F2HHAIMS
TP AT 20 1) FLAR I L R o U 25 ST At iR 1k

Local recurrence free survival Distant metastasis free survival

100 100+ 100 = 100
- ‘ 2 s S g
5 804 . 5 804 < 80 5 80
2
£ 60| £ 6o S e 7 60
" 3 " o
o o o o
> S S H
5 0 5 40 § 4 F 40
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Figure2 Bone, brain, liver and lung metastasis of breast cancer patients with different genotypes
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