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Expression and clinical value of HMGA1 mRNA in breast cancer
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Abstract: Objective To investigate the clinical value of detection of high mobility group protein Al
(HMGA1) mRNA in breast cancer tissue in predicting the occurrence and development of breast cancer.
Methods The relative expressions of HMGA]1 gene in 48 pairs of breast cancer samples (cancer and adjacent
tissues) were detected by RT-PCR, and the correlation between HMGAT1 and clinical features was analyzed by
multivariate linear regression analysis. The sensitivity and specificity of HMGAT1 in predicting breast cancer
were evaluated by drawing ROC curves. Results Compared with normal adjacent tissue, the expressions of
HMGA1 mRNA were up-regulated in breast cancer tissue. The relative expressions of HMGA1 mRNA were
significantly up-regulated in breast cancer tissues with lymph node metastasis, high histological grade, negative
progestin receptor and negative HER-2. Multiple linear regression analysis showed that the expression of HM-
GA1 mRNA was positively correlated with lymph node metastasis (=2. 627, P <0.001). ROC curve showed
the higher diagnostic efficacy of HMGA1 mRNA in predicting breast cancer (the sensitivity was 83.30%, the
specificity was 95. 80% and the area under the curve was 0. 968) and the cut-off value was 1.048.  Conclusion

The high expression of HMGA1 mRNA indicates that breast cancer is more likely to occur, and the higher
the expression of HMGA1 mRNA is, the worse the prognosis of breast cancer patient is, which is expected to
provide a specific molecular marker for predicting the occurrence and development of breast cancer.

Key words: HMGAIL; breast tumor; clinical features; mRNA

O E&WAB ZBEAFTITAKRPEHIRELSHE (k2016 A722)
@ #E{51€# ,E-mail: philipcpu@163. com
— 223 —



2018 4

EERANEY PRV SR

503 4

FE 2 PR e 9 v LR 1) R R d ey L SR TR
WA, MR R L IR T R R E
LM 5 B B AN I R R TE A . AL ST A A Rk
S50 9102 H A e IR b ) Wy 2L IR e RS 0 W R
BV 26 R A A A TR RN LR A A G
M EE AR 355 20 MR e A 0 XUR: B A7 E
ik B R 4 1 Al Chigh mobility group Al,
HMGAD Z&—F 4% 8 A3 . HMGAL & H it K ik &
55 T W g . TF 40 0 g 0 3L A i 4 O M i e ) R AR 2
L0 ARBIFSEIE i RT-PCR (14 5 ¥ A6 I 7L, it 98 4 41
H HMGATL BYAEXT R IA BRI R I HMGATL X i i 1,
g & A 5 R R I R A 18 .

1 #&REFZE

L1 — MWk 7E e pg = 2% B o — B s B B, Ui 4R
2016—2017 4E3I1A] 48 it FL R 98 B AR CRL B o A0 o 5
HERA) . FEARW AR HIRAF T —80 C il xk &
B AR R AR L A2y B IR A RS A LR
fit s R Fl BOND MAX ik #4742k 27 4o 6, I 1Ak A
A & Z 1K (ER,PR) ,Ki-67 fil HER-2 R &, 48
B 7L R 9 AR AR R (55,1410, O % AR
FEITE 36~76 2 Z 0], MR s Atk 0 45 5% % 19 12 Wi #&
M 2015 IR CACA FLARIE 2T 46 SR T s #4121
2R B E B AT FLIR R 2 o 9 . ER.
PR.HER-2 (% 45 3R H] i 2 B ASO/CAP 45 7 #4719
VO R0, A BB R ET R 52 52 AR AT 0T Ak 9T B
PEIRIT . A BE Y PR A R L A O R e Ak
(5 T I 27 g MILAA) 48 B o A 25 B3 > L o

1.2 AUEs 5l 0 SR A& /2 56 [ Labnet PCR
A5 & ' e 1 G I A4 AL 2% 2 ABI 7500 J 31 6 I &R 46
(Life Technology, 2% ) ;s RNA & A3 % 5% 3 F1 43
ok B b5 RAR A AR A i AR Bk R R B A PR
O] POt 2 BRI 2 SYBR®Premix Ex Taq™
kit (TaKaRa, 5 H EAYRHL LD AR A D s PCR
K HMGA1L il GAPDH 518 7~ JH 856 1 4E 4
BHEAHRAF .

1.3 ik 2 RNA BYHEHR 00 S99t &
## PCR, & [ Trizol Universal $&8 50 mg ¥ % 4H 2
A RNA, FH BE B Uk AT ML A6 rRNA 457 43 B 42 B
RNA [ 588, 430606 B 75 iff i $2 BUEL RNA 1 4l
JE . F B R) & U6 B A5 A DG A ER 1 48 s B SRk
FNHEAT 303 5% 5%, 1R 2¢O g 110 & A I HM-
GA1 ) mRNA AT L, IFRH 242 kI A
HMGA1 mRNA [ #%F # ik, HMGA1 fil GAPDH

— 224 —

i 7= K B 4y 5k 80 bp A1 99 bp, BT 51 WL 3K
1,

%1 HMGAL #1 GAPDH B3| ¥ F 5l

319 4 B J¥ 31

HMGAL L35 751 5'“TCCATTCTTCGACATCCGTCA-3'

HMGA1 Fiif 51 5'-GATCGTGGGCAGAACAGGAG-3'

GAPDH ¥ 751 5'-CATCAAGAAGGTGGTGAAGCAG-3
GAPDH T 751 5'-GTGTCGCTGTTGAAGTCAGAG-3'

L4 Sl HEARD (o) RR AR
Z I L BCR ¢ K56, Z2 A R R L AR F R 50
M LSD-¢ K4 . 202tk | H 43 87 . 8 F HMGAL
Feik il R AR A . H ROC 43 Hr HM-
GA1 mRNA 235 700 FL 5 98 79 I PR 2% B F0 A T 18 .
JIT A B SR T SPSS 20. 0 84 #E 4T GE 125 43 B, RO
P <<0.05 HZESAGITEE X,

2 HR

2.1 HMGAIL mRNA 7€ ZL 9 20 21 b (9 4 X 2 38
55955 41 21(0. 36 0. 30) A H » HMGA1 mRNA A%}
FRIREFA AL RIS 2. 31+£1.62) (1 =
8.216,P <<0.001), WK 1,

<
z
o
£ 8-
= "
)
.
= 6 u
T -
| |
ik .
4 .
,E g 4 ut
a 2- -
> e 0 00 . .=l
(]
2 o-_‘m n
5 Normal tissues Cancer tissues
1

K1 HMGAl mRNA # 9B &
i OE 4P M R Rk

7 : Normal tissues 35 IF % 4 4% ; Cancer tissues 35 & 41 41

2.2 R[]I PRFFE 1 20 B 4 21 h HMGATL mRNA
FE 2T HMGAT mRNA 7641 g 5172 Ki
67 H4FE 8 B T 22 57 ICGE T 24 3 X 1M = 4L 224 o )
(P =0.003).ER B CP =0.008) PR B (P =
0.011) \HER-2 F¥EC P =0. 007) .k L4557 ( P <
0.001) Ay 7L 488 8 % HMGAL mRNA RiEE . W
%2,

2.3 HMGA1 mRNA [ 335 5 2L I PRRFAE 19 A1
Ktk R Tt HMGAL mRNA 53R
PRAFAE B AH I, %F 26 2 dh HMGAL MIXt R AH 25



2018 4

A T R I 27 g 2 4l

503 4

A AH 5 F8 b PEAT 2 o0 £k M Il 3 0 7, 45 R s HM-
GA1l mRNA Fik 5B B 2 EHE(R=2. 627,
P <<0.001), 0.3 3,

% 2 HMGA]l mRNA ZEZIREREIGEK

FREZ BB X RIE

HMGAL
Ik PR A5 A n t/F P
mRNA %3k
WY () 0.832 0.410
<50 21 2.0941. 26
=50 27 2.48+1.86
2R 6.683 0.003
1% 7 1.2340.98
173 26 1.98+1.10
I %% 15 3.38+2.05%
Jib 98 B A% Cem) 0. 389 0.699
<2 20 2.4241. 41
>2 28 2.234£1.77
ER 2.182 0.047
[ 1 12 3.36+2.09
FH P 36 1.96+1.28
PR 2. 254 0. 035
ks 19 3.03+2.21
FH 29 1.84+0.83
HER-2 2.558 0.017
[ikes 28 1.7941.05
FH P 20 3.04+1.99
Ki67 35 48 8 (%) 0.147 0. 884
<14 12 2.2541.54
>14 36 2.334+1.67
e E 4.186 0. 007
i 42 1.9041.10
= 6 5.1741.87

A H5ALF ] AMt,a: P<0.05; 5ALF N AAML.b:

P <€0.01
*3 SELEMEEASH HMGAL mRNA
MRIESIEFRSENEXE
HMGA1 mRNA {53k
I R 9 B4 i
B(95% CI ) P
AR i —0.024 (—0.059~0.012) 0.183
M9 0.549 (—0.058~1.155) 0.075
i 98 A& 0.036 (—0.253~0.326)  0.801
ER —0.092 (—1.489~1.306) 0.895
PR —0.469 (—1.879~0.942)  0.505
HER-2 0.114 (—0.260~0.489)  0.540
Ki67 158 48 5 (V) —0.130 (—1.932~1.671)  0.884
NSRS 2.627 (1.407~3.846) <<0. 001
2.4 HMGA1 mRNA WilFL A2 Wiscae WK

2,ROC M4 /R, HMGA1 mRNA %3k K (cut-off
fE=1.048) X} 3L 5 09 BUBE A 83, 30% , K1 N

95.80% (AUC=0.968,95% CI 0.938~0.999),

/|

#

1.048(0.833,0.958)
0.8 /

&

4

0.6
An_aaa

'd

d
o/
/

0o T T T T

Sensitivity

0.0 02 0.4 06 08 1.0
1 - Specificity
K2 HMGAT mRNA Ml 5L B & 5 ROC # %

7 :Sensitivity 1% % & & M ; 1-Specificity X & 1-48 7 %

3 it
S LR S IR YT TR B H O PR g
ARG RARE FBORE T RE A, X
WFFE 2 00, R T A% R R 1 (HMGA) 16 41 2118 i i 39
fR IR S TAE SN 2H 240 il rp S SRR B AR R 3k fE 2
A P gRE v R AT A A B e — S R TR ) 3 TR
7 52 ) 2L MR s 0 6 32 T A R T 5 i D A A A —
AR Z I A LT SR 441, HMGALT mRNA
AR U R Rk
HIARFIE R W, HMGAL & (15 FL 9% 1Y 41 212
3% HER-2 IR 25 %5 U1 AH 69 26 F HMGAL
mRNA 55 ZL M 98 705 A OCH8 bR i A 58 LA b DL, 3
i HMGAT mRNA 78 7L I i 41 20 p () Rk 78 R
[l PRAFAE Z 0] i 2R 3k 22 5, Al & L HMGAL mR-
NA 75 5 4 2 9 ER BA M. PR B 1, HER-2 [H
P W EL 2 e A 1 LR R A 4 b R Gk R b 2 R 4R
7~ HMGA1 mRNA A 8 5 ZL I g (09 AH SRR AiE A 6.
i — 203l i 22 e Mk W 43 B, R R AR S L 2 Y
HMGA1 mRNA K5k 2558 M 56, 5 ER.
PRHER-2 MR 55 H A lm K 45 b5 G % AHOC . |
SRR B A IR R A AP RN RS R
Al RE R KA A RS I AR B R R A G R IE 3R
B, HMGAT1 7] 3 2 2 F & 42 5% e FLWE 9 40 B 0 5%
R ARG R G A S HGE AT . BT AR R D
X AR 52 485 L 11 figp R L TEEL , FLRG i — D AT I E
B 6 FL AR AR 1 G B 2 L2 8 R YT, Hn e R b
— 225 —



2018 4

AL R R B o

22 2,
Ju ¥

il o3

i) fie = FAEL 1) 2L AR R 12 T 1 T ORE B AR L I R I A A
L B A 22 B4R bR A A T Bk LR 9 HE 1T 0 A A
&, W3R FM, CA15-3,CEA, C-erbB2 5 £ T 45 by Ik
A BE % B I B v L AR 9 12 T I ORI R R S S
1M 38 3 20 A HMGA1 mRNA fY 2 55 % 300 2 1 &
R KRR BE ., TT L&A B HMGAL mRNA 5 0 L, g
It KM I RBURRAE Ry 83. 30 %6, R SR 95. 80 % (AUC
=0.968), i F{EH M 1. 048, /R HMGAL A LEEW
YA f 00 LR %) & A T L T L R R A R N T
Je HA BRI R M E .
4 it

25 F TR , HMGA1 mRNA 7E3L IR 4 41 rh 5 5%
ik, 55 LRI A DG TS 8 BR A G, RT RE 2 LR R Ik 1 45
BRI E R RZE 5 4h, HMGAT mRNA X T i i) 5,
98 A I BURR PR R R S M R A B R T L A O
(1 & A R R LA R 1] A 7 B2 LT 19 3 T

5% 3k

[1] Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2017
[J]. CA Cancer J Clin,2017,67(1) :7-30.

[2] AbdRaboh NR, Shehata HH, Ahmed MB, et al.
R497K and HER2 1655V polymorphisms are linked to

HERI

development of breast cancer [ J]. Disease Markers,
2013,34(6) :407-417.

[3] Hasebe T,Iwasaki M, Akashi-Tanaka S,et al. Important
histologic outcome predictors for patients with invasive
ductal carcinoma of the breast[J]. Am J Surg Pathol,
2011,35(10) :1484-1497.

[4] Lupe K,Truong PT,Alexander C,et al. Ten-year locore-
gional recurrence risks in women with nodal micrometa-
static breast cancer staged with axillary dissection[J]. Int
J Radiat Oncol Biol Phys,2011,81(5) :e681-688.

[5] Ravaioli S, Tumedei MM, Foca F, et al. Androgen and
oestrogen receptors as potential prognostic markers for
patients with ductal carcinoma in situ treated with sur-
gery and radiotherapy[J]. Int J Exp Pathol,2017,98(5):
289-295.

[6] Aktas B,Kasimir-Bauer S, Miiller V,et al. Comparison of
the HER2,estrogen and progesterone receptor expression
profile of primary tumor, metastases and circulating
tumor cells in metastatic breast cancer patients[J]. BMC

Cancer,2016,16:522.

— 226 —

7]

L8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Williams MD,Zhang X, Belton AS,et al. HMGAI drives
metabolic reprogramming of intestinal epithelium during
hyperproliferation, polyposis,and colorectal carcinogenesis
[1]. I Proteome Res,2015,14(3):1420-1431.
Andreozzi M, Quintavalle C,Benz D,et al. HMGA1 Ex-
pression in Human Hepatocellular Carcinoma Correlates
with Poor Prognosis and Promotes Tumor Growth and
Migration in in vitro Models [J]. Neoplasia, 2016, 18
(12) :724-731.
Sepe R,Piscuoglio S, Quintavalle C,et al. HMGA1 over-
expression is associated with a particular subset of human
breast carcinomas[ J]. J Clin Pathol, 2016,69(2):117-
121.
O L 55RO T UK R A2 W 9 A A 9 9 R TR R T
Fel10. i E BE 2545, 2015,13(16) : 140-141.
Hao W,Zhang X,Xiu B,et al. Vitronectin: a promising
breast cancer serum biomarker for early diagnosis of
breast cancer in patients[ J]. Tumor Biol,2016,37(7):
8909-8916.
Pallante P,Sepe R.Puca F.et al. High mobility group A
proteins as tumor markers[ J]. Front Med (Lausanne) ,
2015,2:1-7.
Yun J,Kuo WL, Boelens MC, et al. Signalling pathway
for RKIP and Let-7 regulates and predicts metastatic
breast cancer[]J]. EMBO J,2011,30:4500-4514.
Zhang S,Lei R,Wu J.et al. Role of high mobility group
Al and body mass index in the prognosis of patients
with breast cancer[ J]. Oncol Lett,2017,14(5):5719-
5726.
Chiappetta G, Botti G, Monaco M, et al. HMGA1 pro-
tein overexpression in human breast carcinomas: corre-
lation with ErbB2 expression[J]. Clin Cancer Res,
2004,10(22) :7637-7644.
Chernyy V.Pustylnyak V.Kozlov V,et al. Increased ex-
pression of miR-155 and miR-222 is associated with
lymph node positive status[J]. J Cancer,2018,9(1):
135-140.
Pegoraro S;Ros G,Ciani Y,et al. A novel HMGA1-CC-
NE2-YAP axis regulates breast cancer aggressiveness
[J]. Oncotarget,2015,6(22):19087-19101.
R S Rt/ R N R A VA I R &)
VLR 2 2 g 41 . 2010, 32(5) : 671-673.
Wk H#1:2018-04-30; & [ H #1:2018-05-29



