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FE . BR T AR 1 (SPHK1 ) AFURE S LB PR B R E, F7iE #2016 F
6 A—2018 6 A Ky ¥ % —ERiSi&d 00 Bl SUIRE B4 . 52 ) SUIR BT 8 & 20 4 ARG B Bal, K
B Ea R R AR R (qRT-PCR ) A& Western blotting ¥ B4 # SPHK1 #9 & ik . Z58R 90 #15LIR
9% B & P B8 SPHKI Ak 68 41 (75.6% ), & FRMEFURM AL (13.5% ) AT (5.0%) (P <0.05) ;
SUIRSE B SPHK1 mRNA kA K& T R SURIY 5 &5 fod B2t R4 (P <0.05) 5 $UIRJE %% SPHK1 &
G4 EH (1.65710.198), & T RHESUEAF 40 £ (0.96310.132) Fofd Fat BB 40 (0.749+0.128 ) (P <0.05 );
SR IR EN H AR, B SPHKI B WU A 75.6%, HHH A 86.5%, % Kappa 103 1A% 0.59, &K
BAFey— 50k, 450 SUME &AM P SPHK1 A%, SPHKI1 ¢94ami A 8 T Ai4b LR A & 4 64 A8k
B
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Expression of sphingosine kinase-1 in bone marrow of
breast cancer and its clinical significance*

Kun Yuan', Xin Tan', Fang-lan Wu', Ying Wu', Dong-bo Wu’
(1. Department of Clinical Laboratory, 2. Department of Obstetrics and Gynecology, The First Hospital of
Changsha, Changsha, Hunan 410005, China)

Abstract: Objective To investigate the expression of sphingosine kinase 1 (SPHK1) in bone marrow of
patients with breast cancer and its clinical significance. Methods Bone marrow samples were collected from 90
patients with breast cancer, 50 patients with benign breast tumors and 20 healthy persons. The expression of SPHK1
in bone marrow was detected by real-time fluorescence quantitative polymerase chain reaction (QRT-PCR) and
Western blotting method. Results In 90 cases of breast cancer, 68 cases (75.6%) were SPHK1 positive in bone
marrow, which was higher than that in benign breast cancer group (13.5%) and healthy control group (5.0%) (P <
0.05); the expression of SPHK1 mRNA in breast cancer patients was significantly higher than that in benign breast
cancer patients and healthy control group (P < 0.05); the expression of SPHK1 protein in breast cancer patients was
(1.657 + 0.198), which was higher than that in benign breast cancer patients (0.963 + 0.132) and healthy control
group (0.749 £ 0.128) (P < 0.05). The sensitivity and specificity of SPHK1 in bone marrow were 75.6% and 86.5%,
respectively. The k value was 0.59 > 0.40 tested by Kappa test, which showed good consistency. Conclusions
SPHKI1 can be used as a molecular marker of bone marrow metastasis in breast cancer patients, which is helpful for
early detection of bone marrow metastasis in breast cancer patients.
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T EBREE 2 Ak 29 %
FUBIE B LB MR Z R S AL AP, AGGCGTACAGGGATAGCAC-3', 473 A Bt K o

U i AR Y FLARE A I R TS R A i
IR BEAIAG, AE N 2 B ( sphingosine
kinases, SPHKs ) J& i v i e & ™, Bk
IURE A BETAAE 1 (SPHKL ) 5 M AW HE LR,
ALFE MR A5 . HRPTIH T A% T, T SPHK1 5 EL
Pl I PRI AL S RS AR DG T e DA, Rtk S WA
SPHK1 5 7L i B B AR DG, 2 A n] LI R
WhZWHetR, Rl S

1 #ERSAEE

— g TE Rt
PEHL 2016 4F 6 A—2018 4F 6 A KPS —EER
LM LI R PR % gt ARG i (R Bk
A Gk S P B R4 MIE = ). FLIRIER B 90 il
WS (39+12) % ; BRI A2, RiTkEZ
U AR YT W RUAR I HEBR I AL e #e . R [EIBR
PriEER S (union for international cancer control, UICC )
2010 4F i TNM 3 JHbR HESEA T 2040 7 . 1 10 28 441,
08 41 4], THA 21 1, RPEZLARMIE 8 52 4, HE
B B R AR O EE I . AR (34£9) % 5 FUIR
LRAERIE 28 1), A NELIRIE 24 . fEERRIAKH
20 ], HFRAEFLIRIGAE, R (32+5) &0 f@EREXT
WA ER oy o AR A o, BEFLR I ek T, 7et7HE
SR A RIS, RIEATE R ; A R A 5
SR, FE AR, FEAMRIER . 3 4E8
B 2ZERIA G2 L (P>0.05), MR
PR 2EAR IR ZE B o, Ay IR 2 B A Rl
1.2 FHik
121 FHVERLBGE R BOPATE R SRR T
RS M B AL AT RE SRR, B BB 10 ml, B A -70°C
VKAV VRIRAE 5 T o
122 S AT ER A4 RN (quantitative real—
time polymerasechain reaction, qRT—PCR_ ) #i| &2 5
#59 SPHK1 mRNA #9735 HUBREBRINA Trizol, %
VEAH HHEHLE RNA, R RT-PCR K& K real-time
PCR X 7 & ( H 7 TaKaRa /A & ) %} #£ 4 RNA 3
1T 5 sk e PCRY . 51T 9 RiEE4EY
T A PR 2 7 4 AL : SPHKI IE [ 5'-CTTCCTT
GAACCATTATGC-3', K[} 5'-CCGATACTTCTCACT
CTC-3', ¥ BEK R 426 bp. B —actin 51 HF51
1EMN 5'-GTGGGCATGGGTCAGAAG-3", ) vk 5'-G

1.1

576 bp 5 WA R 20 wl, AN : 42°CTF 4
30 min, 95°C F/K¥A 2 min, EA -20°CIKFER AR IRAE
K HIZE[E Applied Biosystemes 2y 7] ABI PRISM7 300 %%
R B R A S ( RTFQ-PCR ) {47 PCR KLY,
RARFR 20 w1, JOBcAF : 95°CTAEYE 1 min 30 s,
BhiJm 95°CAEME 15s, 60°CiRk 30s, 65CHEM 15,
40 MEH . FEE Thermo Electron Corporation INFIESE
TSV IR H S TREAKN , Z55 <10 copy/ml
FFAME, = 107 copy/ml A BH:

1.2.3 Western blotting 4 7] H AP SPHK1 & & 69 &
Ho REUEEEN, BCA EHERIENE [ ETAY T

FE (BT ) B ABRA R A R, el 10%
B S 5% HERRRE, REHALINASE R AFM & . SDS-
PAGE LUK 5, ¥ HE A5 % 2 PVDF |, % k& 4]
2 h, A SPHK1 Z3afEdifR (1 @ 400, 3[H Santa
Cruz 28] ) 4°CiE 8, HRP FRic bt =4t (1 -
4000 )= IRIFE 1 ho HEEIEIRHT RGETLIMER )
HEAT IR BESMAT , THE R (10D) fA.
1.3 Sit=EFHiE

BRI MR SPSS 13.0 Seit4kF, FHTERM
BOR x Ky, L8 b AT T 25 e R R,
Wy 255, WESR AR R Iy 22500, dmdE—5m
Wi LK ] SNK—q 556, P <0.05 N2 FAE G ITFE
o 3E At A B SPHK X 3L M 9 12 W i S
etk fErfbE . BHPESTNME (PPV ), B HUNAE
(NPV ). BHMERLER H (positive likelihood ratio, PLR )
FIBHPEISR . (negative likelihood ratio, NLR ) P12
WifF 7% . W H Kappa K3 TAG 2 M — 2t # 0.75<
k < 1.00, DE]—FPENET 5 0.40<k < 0.75, —3k
PEEF 5 0.00 < k < 040, N—FE2,

R

%40 SPHK1 FEB R RRIE

90 151 FL Mg 6 40 8 35 v B B SPHK FH 1 68 13l

(75.6% ), 52 151 B L i o 9o 26 £8 35 15 B SPHK FH

P 7 B (13.5% ), 20 {5 fidt 5 Xt HE 41 v SPHK1 FH

PE 16 (5.0%), 3 A AL I ZE A G FE L

( x’=67.119, P =0.000 ),

2.2 £&4 SPHK1 mRNA fIE A EBHERHRIE
90 {9 FL s 4L e % SPHK1 mRNA A58 N

(3.015£0.943) & T REFLIRMIEAHEE (0974 =

2

2.1
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519 ] RO, S BB | LEFUIR B D 3k B DRRE X

0.397 ) FfREXTIEZH (0.482 +0.093 ), #H[a] [Lig2 5t 3.5

B X (F =8.423, P =0.000); RLPEZLIRIME @ 3.0

21 #H SPHK1 mRNA %35 & 5 @ HEx A tha, 2 B25

BRGH X (P>0.05) (L 1), 90 I 3L {5 20

2l fB 5 SPHKI1 25 H A X R i85 (1.657 £0.198 ), % L5

RAEFLARIRE AL B30 (0.963 £0.132), {aEEXTHRAL Z 10

9 (0.749 £ 0.126 ), HH A ZESFA G FEX (F= z 05 . -
0

4768, P =0.000); RPEZLHRMIEAL SPHK1 £ AR XS
Tk G LR, ZREFRITFEEL (P>
0.05) ( WLE 2 ).
2.3 &8 SPHK1 i B ZLIRER R & X
ROC £k FTEFE A 0.887, SPHKI1 8 1 H & B A&
PRI A IE S 11247, DORBEK N b, &
6 SPHK1 i2WHHUR N 75.6%, 531N 86.5%. 4
Kappa ¥ 46 PEAS B 58 SPHK 1 12 Wr 7L I8 B 56 00 5%
H—2E, « {4 0.5950.4, FmBA B0 —BE,
W 1.

FUBOEA  RAEFUMMRL R e

1 &AEEHEH SPHK1 mRNA HHEXRIZE

LB RYEFUBMRA e iR

SPHK1 - — "
B —actin M - 43kD

2 SPHK1 EHERESHEIHRIE

i 35kD

B SPHK1 MRS B TR0 & %

=1
i H WURME 1% FESE 1% ERIYE /%0 BHPETRIUE /%
‘B & SPHK1 75.6 86.5 79.6 90.7

R TIIME /%
67.1

Youden $5%% PLR NLR K

0.621 5.6 0.28 0.59

3 itig

SPHK R 2 BEf Ak A # 2l 1 W2 (S1P ), S1P
R SA 200 P 58 A ol A ] 25 e S A2 AR ik 4 i
ANECAA . T FEAER SIP, At kvl LIME R G & FHER
SIP Z 4k 1-5 (S1IPR1-S1PR5 ) F MM, 983y
I 2 BR800, AR VR A | AT
PEE A A B, TEANAIGEE . XT38 FIAE TG ke G s
FH ™', SPHK HA 2 RO ZhRER) A9k, SPHKI Al
SPHK?2, X 2 P CLpk & 35 Mg 1 & A K e )
AHOG, Hrp L SPHK1 B W2, SPHK1 24N 25
FERR A B R A, T RE AR R BT IR YT
S G TFSEIA K SPHK L LE TS AL T8 e v 5 g s
IR ARG, AT RAE R T Ak T8 e 3 0T A i R
T AR R, SPHK Fk w8 TREs7 44,
H 23k SPHK1 8 (A 0 e s AR 7 e . AN
SPHK 1 J& /@ i — Mo TR, A BRI 1
MR KGR BIIEINN, SPHKI ik
551045 N R AR B A R, W RBRAE A Y
B ANt BE A Y T EL N P, X R4 7R SPHK
5 g b i B AL RS T REA O

BEAR 45" & IE, ABCBS5 5 SPHK1 7E L I ¥ 41
ZUrh ek TR 414, H SPHKI & 1 3k 5 M
S MR RN H &SN, WA R . ER &
HER-2 A%, N HAEFL MR R E . RRPA —
SEVERT, LA W] 4 B ZLIRAE 112 B R 15 TEAG . 1
W51 o3 B & S m FLAR R S8 38 SPHK1 AR 5K 5
HFHURBUR#ZE " DFRWIIESE SPHK #£ ER FH
FUR R RIL, IS ER ZAMILAEM ™ ; SPHK1/
S1P 55538 [ 1l i 38 REAIE S2F N -0 245 0y it 2450 FELAfE
T A S5 B RO e R ) K L TR AR AR L B R
SPHK1 57 AME R oD, Ao & IEL
T gea 4 FR B v SPHK BHAE 555 T B LR b osg
20 B AR RE A 5 LR 4 2 SPHK1 mRNA FEE
P X 2 35 ke T R 1 LM e 20 A gt B o) R
4 ; i SPHK1 2L e iUy 75.6%, i
P4 86.5%. 2 Kappa K3 « {EH N 0.59>0.40, HA
WA —EtE . BoR SPHK 76 7L R B & 8E 17
EFA R, HSWEZWIT A B LA —3.

3K SPHK1 11 B 2T 2 41 it ] 245 5% Ak R B IR
vEMR & A, R SPHKI AT BUR G 1, H SPHKI
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T EBREE 2 Ak 5529 %

TEZ A NMR 3Rk, AL bR i HER A
RS PR BUS B2 IR 5, M| SPHKT ik Al
SN IR AL RIS 5, SPHKT TS L2 A0 g s . 7%
o FER AN 5B SCHEN 2R o R, e G R Y
e R nl LAMG DN b ed i ek 3, (e R m] REFE A2 1) 1
BT T8, KRR, XU R BUR
HA MR B R 3 o SPHK1 /] G J2 I (= 22 e %
(0 S SR 42 IR, DR 7L B S8 B R R SPHK 3%
TR, SRS B RE R O AT RE

£ LRk, SPHK1 AlAE K I LA 28 P B
BmrFhrasZz—, A BTG 7L o i
Bie s, nIREMCFLIE IR T AT AL
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