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WE. a4 RKithFE54FH4 F% &R F 5B (transducer and activator of transcription 5b, STATSB) .
NKAIN1 mRNA B4 # @] f2 SLIR % ( breast cancer, BC) 4 B 5 ALA2 E BTG iRE P 44 A ML, Fe& #R
20206 A 1 HE2021 46 A 1 BIpRTARIERIK S 80 4 2B 3 #H44 BC B4 % BC A, 1L P11t
2122 ) P 25 Bl e B A 33 4, UM R MR E RE QOB AR, EHNRAELERSHE XL
(quantitative polymerase chain reaction, qRT-PCR) #:-| f2 7 STAT5SB mRNA #= NKAIN1 mRNA K-F_ 3BT A BC
BHE BT AN FGG TSR RA(FIEL, RS T )24 4, TG BI4F4 56 41, ROC w1 & 57
f27% STATSB mRNA NKAIN1 mRNA F£4-#0 f£ BC #4507 VA BTG 3746 7 69 16 R A1, & A SPSS 22.0 %4
AAHREGI S, % SxTBatark BC 4 FM 8 FEA KBRS & G A2 B B (low-density lipoprotein
cholesterol, LDL-C) 7 -F 2 % 7+ & ( P<0.05) , 274 F STATSB mRNA #= NKAIN1 mRNA & -F 2 Z# & (P<0.05)
Lk ACLR ARG | b AL e 5 AL 40 % F s ih P STATSB mRNA F= NKAINT mRNA 7K F1& &k 2 % BA4% (P<
0.05), 575 RAFeAart TS R R4 B % fi% F STATSB mRNA A= NKAINI mRNA &K -F 2 %4 & (P<0.05)
ROC % % 2, f27% STAT5B mRNA NKAIN1 mRNAF: 4% BC # AUC % F STAT5B mRNA (Z=3.015,P=
0.003) .NKAIN1 mRNA (Z=2.919,P=0.004) 3 37 4§ AUC, f27% STATSB mRNA NKAINI mRNA 34 Fial
BC & %7 # AUC & T STAT5B mRNA(Z=4.305,P<0.001) NKAIN1 mRNA(Z=3.307,P=0.001) 3 3 70 49
AUC, #+# A% STATSB NKAIN1 mRNA VA3 3 $UAR J& 4 B e S RobE | v 4 3 T SURR % TS | *+ T
SURSE AL I R TR G -6 A E2&E L,
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Abstract: Objective To explore the value of combined detection of serum signal transducer and activator of transcrip-
tion 5b (STAT5B) and NKAINI mRNA in the diagnosis, differentiation and prognosis evaluation of breast cancer
(BC). Methods Eighty patients with pathologically confirmed BC admitted to Liaocheng People’s Hospital from,
2020 to June 1, 2021 were selected as the BC group, of which 22 cases were in the low-differentiation group,
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June 1, 25 cases were in the middle-differentiation group, and 33 cases were in the high-differentiation group. The 80
patients with benign breast lesions were the control group. Serum STATSB mRNA and NKAINT mRNA levels were
detected by real-time fluorescence quantitative polymerase chain reaction (qRT-PCR). All BC patients were discharged
from the hospital for a 3-year follow-up, with 24 cases in the poor prognosis group ( local recurrence, distant
metastasis, and death) and 56 cases in the good prognosis group. ROC curves were used to analyze the clinical value of
the combined detection of serum STATSB mRNA and NKAIN1 mRNA in the diagnosis of BC as well as in prognostic
assessment. SPSS 22.0 software was used for statistical analysis of data. Results Compared with the control group,
patients in the BC group had significantly higher levels of estradiol, testosterone, and low-density lipoprotein cholesterol
(LDL-C) (P<0.05), and significantly higher levels of STAT5B mRNA and NKAINI mRNA in serum (P<0.05).
Compared with the low-differentiation group, the serum levels of STATSB mRNA and NKAIN1 mRNA were signifi-
cantly lower in the middle-differentiation group and the high-differentiation group patients in that order ( P<0.05). The
serum levels of STATSB mRNA and NKAIN1 mRNA were significantly higher in patients in the poor prognosis group
compared with those in the good prognosis group ( P<0.05). The ROC results showed that the AUC of serum STAT5B
mRNA and NKAINI mRNA combined to diagnose BC was higher than that of STAT5B mRNA (Z=3.015, P=
0.003) , NKAIN1 mRNA (Z=2.919, P=0.004) AUC for diagnosis alone. Serum STAT5B mRNA, NKAINI mRNA
combined predicted prognosis of BC patients with higher AUC than STAT5B mRNA (Z=4.305, P<0.001), NKAINI
mRNA (Z=3.307, P=0.001) AUC predicted alone. Conclusion The application of serum STAT5B and NKAIN1
mRNA can improve the sensitivity of BC diagnosis and predict the prognosis of BC more accurately, which is important
for the diagnosis and prognosis evaluation of BC.
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BC M SR TS 822, U H AL RE B ik o3 Ak
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Hm#k 57 E N BE AR RS S EHX" i
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(low-density lipoprotein cholesterol, LDL-C ) 7K~
1.2.2 1y STAT5B mRNA FI NKAINI mRNA 7K
RRLE S

Wtk BC 2H LIS IRAH AZH 25 R 2 AR T i
Jikifi. 10 mL, A 4 500 rpm 3% J& 250> 20 min, 55.002F
215 em, UK FIEW 2 -80 CUKANTFT, idid
TRIzol i3 ( 785 : AABO029A , 4 H T V4 = AW F}
B BB A IR F]) J2IBUS RNA TG, 1 5 5

AR F]) X cDNA #4730 5% 5%, i i ] TB
Green® Premix Ex Tag™ II( %5 . CN830A, Iy [ T
RIBH R AR A FRA ) 78 CFX96 Touch™
SCHT qPCR £l & 4t ( Bio-Rad Laboratories, 3 [H )
AT S 2O E B R A T EE U W (gRT-PCR)
GAPDH NN %, % 1 1 qRT-PCR W51 91751,
FEARE AL 2= AW 3 W, R 2702 AR
STATSB mRNA Fil NKAIN1 mRNA 7K,

A& (525 : RRO36A, Il F T 1 ifg =47 YL
®1 5WFIIER
Table 1 Primer sequence table
A 1E[ 5|4 5'-3' BG4 5'-3'
STATSB CCGGAATTCATGGCTGTGGAT GGGGTACCTCACGATTGTGCG
NKAIN1 CTCCAGCTATGCAGACCACTC GTGACGCCTGACCTGTTGAC
GAPDH GTCTCCTCTGACTTCAACAGCG ACCACCCTGTTGCTGTAGCCAA

1.2.3  HiJE kT

P BC 3 AT 0 3 AERYBE VT, BV H
WIEUE R 2024 4 6 H el B seT, X s i
WECET1I2E2 , AR UG A R4 (R R
K EALEERS  AETT) 24 ), UG BAF4L 56 1,
1.3 FitFELE

SKHI SPSS 22.0 BAF#ATGE 2700 b o THECSE
B n (%) 2o, M 5 76 IE& AR
ORI xxs FRoR, LRI LA ¢ Kr 30 s R R T
ZoHr, i — 2 LB SNK-q K238, i ] ROC

GRIAE BC 12 W DL KT VAl A A8 Il R A 1R
Delong i i 47 22 2H [A] {1 25 K 18 #X (area under the
cure, AUC) [z, K37k ifE «=0.05(XU)

2 & R

21 FHE—BERLE

PHELAF IS BMI AR Sz A 22 L W s g
2 SJIREEE HDL-C | =Bt H K7 L 2 % 5
AR SL(P>0.05) , S5 BRZAAH L, BC 2H A8 % i —

M8 537 1L 7% STATSB mRNA NKAIN1 mRNA Bt [ 22 LDL-C /K& F+ (P<0.05) . L& 2,
2 I —RTOR LA
Table 2 Comparison of general information between the two groups
S BC 41 (n=80) X HEZH (n=80) % P
Ry % 48.65+5.28 48.59+5.34 0.071 0.943
BMI/ (kg/m?) 21.36+2.41 21.32+2.50 0.103 0.918
ek
el 30(37.50) 28(35.00) 0.108 0.742
g 50(62.50) 52(65.00)
A& mte
2 45(56.25) 56(70.00) 3.249 0.071
75 35(43.75) 24(30.00)
W AR 2
H 18(22.50) 12(15.00) 1.477 0.224
G 62(77.50) 68(85.00)
A
= 22(27.50) 20(25.00) 0.129 0.719
75 58(72.50) 60(75.00)
It %/ (pg/dL) 168.24+22.85 81.16=11.37 30.517 <0.001
S JJH [ B2/ ( mmol/L) 4.82+0.53 4.77+0.54 0.591 0.555
HDL-C/( mmol/L) 1.81+0.20 1.83+0.29 0.508 0.612
=Pt H ¥/ (mmol/L) 1.83+0.24 1.79+0.22 1.099 0.273
2/ (pg/mL) 129.65+16.78 83.69+11.29 20.326 <0.001
LDL-C/( mmol/L) 2.65+0.37 2.42+0.33 4.149 <0.001
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2.2 BC AFFEEAIMF+H STATSB mRNA Fa BC 4H#F MY STATSB mRNA Fil NKAINI
NKAIN1 mRNA 7K FEb 8 mRNA 7K i 35 T4 R4 (P<0.05) . WL 3,

3 BC AR L7+ STATSB mRNA il NKAINT mRNA /K- %
Table 3 Comparison of serum STAT5B mRNA and NKAIN1 mRNA levels between BC group and control group

2051 1%k STAT5B mRNA NKAIN1 mRNA
BC 4 80 1.23+0.14 1.2420.13
X 2 80 1.01+0.12 1.02+0.11
! — 10.672 11.555
P — <0.001 <0.001

2.3 Ii& STATSB mRNA  NKAIN1 mRNA B & BC H#1 AUC & T STATSB mRNA (Z=3.015,P=
H T BC S HT Ry IE R E 0.003) .NKAIN1 mRNA (Z=2.919,P=0.004) HiJli2
117 STAT5B mRNA NKAIN1 mRNA BX&12 K7 Wiy AUC, W& 4 FnlE 1,

%4 I STATSB mRNA NKAINI mRNA B4 BC B2 Wik hE
Table 4 Diagnostic efficacy of serum STAT5B mRNA and NKAIN1 mRNA combined detection for BC

30| AUC 95%CI U Bt/ % ABHEEU % WA
STAT5B mRNA 0.899 0.842~0.941 76.20 92.50 0.687 1.124
NKAINI mRNA 0.910 0.855~0.949 83.70 87.50 0.712 1.114
STAT5B mRNA+NKAINI mRNA 0.963 0.921~0.986 90.00 95.00 0.850 —
100 I_,_.—'—'_'_H
80F
§ 60
H
#
=
= a0t
—— STAT5B mRNA
20F — NKAIN1 mRNA
—— STAT5B mRNA+NKAINI mRNA
0 C 1 1 1 1 1

0 20 40 60 30 100
100-4¢51%/%
1 I3 STAT5B mRNA NKAIN1 mRNA B4R %t BC B2 W E
Figure 1 The diagnostic value of serum STAT5SB mRNA and NKAIN1 mRNA combined detection for BC
24 AEHSUBESREMES STATSB mRNA F1 £ (P<0.05) ; 5 4L 2HAH FE, i oA 40 58 3 1fn
NKAIN1 mRNA 7K F Eb 37 15 H STATSB mRNA Fil NKAINI mRNA 7K i 2
SARCAA L, b A Akl B I BRIR(P<0.05) . WLFE S,

7™ STAT5SB mRNA F1 NKAIN1T mRNA /K I 3

#5  RESMEREE B T T STATSB mRNA Al NKAINT mRNA /K- 4
Table 5 Comparison of serum STAT5B mRNA and NKAIN1 mRNA levels in patients with different degrees of differentiation

24 531 % STAT5B mRNA NKAINI mRNA
(% 22 1.3520.15 1.36+0.15
o 25 1.2420.15" 1.25+0.14"
[ el 33 1.15£0.12** 1.16£0.12**

F — 13.843 14.529
P — <0.001 <0.001

¥ . "P<0.05 vs. f&/ME4L;*P<0.05 vs. H43Mb4H
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25 ARMEEEMES STATSB mRNA F1 NKAIN1 mRNA 7Kg & FHiE RiF4 (P<
NKAIN1 mRNA 7k FEb 8 0.05), W6,

iE A R4 H & I STATSB mRNA Al

%6 AFWUS B M+ STATSB mRNA Fl NKAINT mRNA 7K Ho 45
Table 6 Comparison of serum STAT5B mRNA and NKAIN1 mRNA levels in patients with different prognosis

24 531 % STAT5B mRNA NKAINI mRNA
A R 24 1.39+0.16 1.41+0.15
T R4 56 1.1620.13 1.17+0.12

t — 6.757 7.592
P — <0.001 <0.001

2.6 InjE STATSB mRNA NKAIN1 mRNA EX& Il BC &5 15 B9 AUC /& F STATSB mRNA (Z=
¥zt BC f/g MM E 4.305,P<0.001 ) ,NKAINI mRNA (Z=3.307,P=
1% STAT5B mRNA  NKAIN1 mRNA BCAF0 0.001) Hph B Ay AUC, DLk 7 FilEl 2,

%7 1% STATSB mRNA NKAINT mRNA B/ 1% BC HUS PEA Ak bE
Table 7 Efficacy of the combined detection of serum STAT5B mRNA and NKAINT mRNA in the prognosis of BC

b 7| AUC 95%CI U PR/ % ZBEEU % HWrE
STAT5B mRNA 0.694 0.581~0.792 91.70 48.20 0.399 1.216
NKAINI mRNA 0.711 0.598 ~0.807 83.30 67.90 0.512 1.206
STATSB mRNA+NKAINI mRNA 0.930 0.850~0.975 95.80 89.30 0.851 —

100 | I I

—

80

60 |

B /%

40t

—— STATS5B mRNA
—— NKAINI mRNA
—— STAT5B mRNA+NKAINT mRNA

20

0 20 40 60 80 100
10047 54/%

%2 Ifil# STAT5B mRNA NKAIN1 mRNA BE 6% BC HiS A TFAL M8
Figure 2 The value of the combined detection of serum STATSB mRNA and NKAIN1 mRNA in the prognosis of BC
B STATSB mRNA 7K -4k vk 1 3 K& A%, % W
3 1 iR STATSB $41i BC /ML, 76— B |- Ak
e BC Y BE R, AN, STATSB S 18 4 ik 5 41 iy
STATSB 24k 4 i A 1 SO i G Mk 2 5 1) sk I ) 05 A bR G . o — I ge #
PO BE A DG A5, I STATSB Wl T ke STATSB 2 41 i 19 BUR A= idn ™', 51
g DR NG A By T W € WSS R i e b Ja R4 AH b, s N R4 IS 1 STATSB
AR AWFSE EoR, SXTIR4IAH L, BC 41 mRNA KPR E T, 38 STATSB 5 BC [ Tiljs
B M STATSB mRNA KPR EFm, 5 EiR  SUHE, i — P RUESE A 43l STATSB mRNA 7K
MR RIS, $E7R STATSB 7E BC &4 A5 4E X WD A A A S, I L PR T e
M. S, P b B AE b A E I STATSB it BC 40 G1 i S 145 54 4]
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B By B Ik U, R A0 MY 4> B, BE i 5 e BC
ﬂiﬁ[w-zo] .

NKAIN 2 — A8 1 5 B 8 (1 4<%, 7T 5 Na,
K-ATPHf g1 W 3EAH B AR, A W15 B 2# a ArbF 58
UESE NKAINT FEAE B 3R iA = T 5 20 iy
kP RRIFFTERW, S IRAM L, BC 41
L% # NKAINT mRNA /KB ETHE, 5 ERIF5R
SRR, F W] NKAINT 5 BC WL EA X, 51K
AL A L, T b 4R A Ak 4R R i
NKAINT mRNA 7K-FAR UK i 2 FE AL, 6 ] NKAIN1
REfE I B BC sy LR, LA, NKAINI i 3Rk i
TR T AN M A B B AN 5 A5 NKAINT 235 /K
EEE IR R R, IF B 5 HOR KOS 2 OE A
X ST R, UG A K48 i b
NKAIN1 mRNA 7K~ 2 F 5, % ] NKAIN1 mRNA
K5 BC e A 5, LR H 2 NKAINT mRNA
IR A PGHETE A VR BC 4 FAEbRk
Yiregs

STAT5B mRNA F1 NKAINI B4 %} BC 2 A
K T AUC B8 F & s — 2 W L & s
T, @75 STATSB mRNA NKAIN1 mRNA B4 g
B4 BC HYiL W L B S PEAR (8, 36 A A8 I ]
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