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ABSTRACT Objective: To analyze the diagnostic value of mir-599, SMR combined with Hsp90« in early primary liver cancer.
Methods: 76 patients with PHC admitted to our hospital from June 2020 to June 2022 were collected as PHC group, 82 patients with
chronic hepatitis B as CHB group, and 45 healthy people were selected as HC group. The expression of mir-599 was detected by fluores-
cence quantitative PCR, the level of SMR was detected by ELISA, and the Hsp90« in serum was detected by chemiluminescence. The
expression levels of serum mir-599, SMR and Hsp90« in the three groups were compared and analyzed. The correlation between serum
mir-599, SMR and Hsp90«a in patients with liver cancer and tumor Clinicopathology was analyzed. The diagnostic efficacy of serum
mir-599, SMR and Hsp90a combined with Hsp90a in primary liver cancer and early primary liver cancer was evaluated by ROC curve.
Results: The expression of mir-599 in PHC group and CHB group was significantly lower than that in the control group, and the levels of
SMR and Hsp90a were significantly higher than that in the control group. There was significant difference in various indicators between
PHC group and CHB group (P<0.05). The expression of mir-599 and SMR in PHC group was correlated with child Pugh grade, portal
vein tumor thrombus, lymph node metastasis and CNLC stage (P<0.05); In PHC group, serum Hsp90a expression was correlated with
child Pugh grade, tumor number, tumor diameter, portal vein tumor thrombus, lymph node metastasis and CNLC stage (P<0.05). Taking
non liver cancer group (hc+ch patients) as the control group and PHC patients as the case group, ROC curve analysis was carried out. The
AUC of mir-599, SMR and Hsp90« were 0.728, 0.782, 0.765 and 0.867 respectively. Taking non liver cancer group (hc+ch patients) as
the control group and PHC patients with BCLC stage a as the case group, ROC curve analysis was carried out. The AUC of mir-599,
SMR and Hsp90a alone and in combination for the diagnosis of early primary liver cancer was 0.728, 0.782, 0.706 and 0.856. Conclu-
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sion: Serum mir-599, SMR and Hsp90« are differentially expressed in primary liver cancer. The detection of serum mir-599, SMR com-

bined with Hsp90a« is of high value in the diagnosis of primary liver cancer and even early primary liver cancer.
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J& J% M 985 ( Primary liver cancer, PHC ) 214k 22 481 ULAY
SENERbE , HT4RMusE  (Hepatocellular carcinoma, HCC) 5 k8
U, AR Al ik 60 JT 60N, e T 2 BURTPN BU T e Sk L Y
R F HCC RNt ARAS It il . T HCC dyife b , v
PRI, BFE S 2 hi , B 825, BHT HCC MIRYT
FEMEETFARYIBR JFREAR R il A7 8 2E R 43T 38 )R
7 (K SE SR ISR I AN AR JET AT AR R R, Rt R
WI2W HCC 05T Fa s i B N AN 22 2= 3 BT i B A
TR ML PP 3R 78 25 1 90a(Heat shock protein 90 o, Hsp90a )
JE NRYI A H AR A0 B A5 5 R 2% 1) B B A AR A R B Y
1, FEAT A s R R A2 WibR . miR-599 J&
— R SR AR RS/ RNA, 58 % BE, miR-599 7 AT
N PN YN R e R v S O S NG
miR-599 #EUEHITE HCC 4l RN A PRy RIABET M. [F
B, TR AT REEE X MYC, AT SE M I8 5384 5 R MR 289, ]
7 @& W% 57 14 (Soluble mannose receptor, SMR ) {E 4y #5511
B2 AR FE M2 A 20 I 7 RN A R
AR ML AR B iR M1 AR AL S: 5 HCC R E
KRB, AT I, miR-599 sMR Y575 T4 i i & A % Je il 5
BRI (HIME miR-599 sMR FAMH a7 Hsp90a 12 M7 B 1915
KL IR H B AT H6E

ARSLEG ) 2020 4F 6 A & 2022 4 5 A FHREEA Y R0
J R T 98 SR 3 69 B WREEXT 4, B AES T I TE miR-599
SMR 45 Hsp90c A6rill 3ol B4 Ji ke P -8 1 12 Wi A

1 7R 5T

1.1 —fg &

gk 2020 4F 6 A & 2022 4F 6 A FHBEWGAR PHC B
76 2 PHC tH, PHARRIE: o FTABH LRI ATIZ N
HCC, iy i i B 9456 O M IS YT RLIE (2019 Ji) )
TR0 BREVIRENE , HRRETCAH LI iR 50 BH KK
BAE I B MR E T

e 2 BR FE T & (chronic hepatitis B, CHB ) Hi % 82 4]
& CHB 41,18 1 Z BIHF-R g 2 WiAs & (18 M 2 BURF 2 B i 18
R (2015 AR RROYRAE . IR T IR GEAT AR A (R Fe A HF 45 4
N HC A, ikt 0 TG0 Joi JF B EHETEHEE
FEAET B RRRERT ;0 JOWPEMIE X F B M p ;0 I
BRI A

ISR HERRARE -0 BEFEXT G0 T B S R LA B AR
JREIIREEAL; o BFEAIFMIBAREERL A &R R PHE
;0 TEEAEPIIERONG ;0 R HE 4 AR Uk S 5l R H At JiR R ¢
IEARR LSS

PHC 413E 76 f4i], 55 40 {5, % 36 f5i] , V-2 4E#% H (52.36%
6.79)% , -+ BMI{E 7(22.54+ 2.08)kg/m?, CHB ZH 3k 82 44,
546 1], 4 36 fi], SEH AR M (51.86% 7.29) %, -1 BMI {H
H(21.87% 2.27 )kg/m*, HC 3L 45 4], 55 26 4], 4z 19 4],
AERY K (51.76% 7.57)% , -3 BMI {H 2} (22.17+ 2.36 )kg/m?,
2 91 52K B AEAE W ) Je BMI {H 25 7 T 22 S K424 3 X
(P>0.05), REBAEFCESRE Wk L.

® | BHEHBE-MEBM (L 5)

Table 1 Analysis of general data of patients in each group(xt s)

Sex (case)
Groups n Age (year) BMI(Kg/m?)
Male Female

PHC 76 52.36% 6.79 40 36 22.54% 2.08

CHB 82 51.86+ 7.29 46 36 21.87+ 2.27

HC 45 51.76x 7.57 26 19 22.17+ 2.36

F/x? 0.352 0.257 0.152

P 0.727 0.085 0.887

12 ik 2, 1 L AL S, 0.2 pL f ANTPs, 3 pL #4774k |

(1)PHC #H 8 3 A28 7 R 42 N #e ik il 2 mL, CHB 2H 1
HC 275 [ R AENH KL 2 mL, FEEEE 20 min, L1 3000
r/min (ARG 5.0 10 min, /NGBS , A -70°CIRET il
#H.

(2)miR-599 ik & i . SR I 2¢ )% 2 & PCR &l
miR-599 Fik it IV IAZ :4.5 uL 1y ddH,0, 1.5 L [ 3% 5

1,3 pL 895 RNA, J2 % 4544 :45 min 16°C ,30 min 42°C , 5 min
90°C Az )i cDNA Jgtbifl , 475 5 PCR ki, WA & 20 wL,
SN &A% 10 min 95°C FAE Y, Z 5 40 MG : 10 s 95°C,
45560°C,155s72°C Kl miR-599 Fiki

(3)sMR Hsp90a 7K P-4l - iz F Az al0) €52k A ELISA
P il e
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AR ST B34 5% 1 SPSS20.0 A 43 317 58 1125 B4R 4
M, TR BCR H (x 5) 7R, sMR K Hsp90a 35 i 22
A STATE T AP0, WA HGEFRIR, A LLECR A t
R g THESE R R E 43 L3RR 21 0] LU R o R, R
JH ROC i1 £ /3 #r miR-599 sMR K Hsp90a %} PHC Jz FL i
PHC RyiZWisifit. Geitiragsiul P<0.05 A %8 L.

2 R

2.1 &4H %% miR-599 sMR & Hsp90a FiEE L

PHC #H71 CHB 41 2 % miR-599 ik & W] K T X F 41,
sMR Fll Hsp90a 7K F- 5 35 1 Tt FR , PHC £/l CHB 4145 i 45
brze R EA SR L (P<0.05), W3 2,

% 2 BHEE miR-599sMR & Hsp90a RiZEBRIEE LR («t )

Table 2 miR-599, sSMR and Hsp90 of patients in each group o Expression volume Expression volume comparison(xt s )

Groups n miR-599 SMR(pg/mL) Hsp90a(ng/mL)
PHC 76 0.79+ 0.26® 176.48(125.48, 265.54)® 206.37(8.65, 586.64)*
CHB 82 0.87+ 0.21° 76.24(46.37, 112.69)" 12.65(1.57, 178.35)*

HC 45 1.01+ 0.02 28.65(17.65, 35.64) 6.64 (1.25, 68.54)

Note: compared with HC group, *P<<0.05; Compared with CHB group, "P<<0.05.

22 BFE S M miR-599 . sMR & Hsp90a 5 BhiE Il AR s I8
iEPS

PHC 4 # 3 IfiL 35 miR-599 F1 sMR ik & 55 Child-Pugh
SR, TTER IR . W E5 5648 T CNLC 433 B A e

(P<0.05);PHC #H /2 3 Il 3% Hsp90a 32355 5 Child-Pugh 43
G RN EC R B TR ROR A M EL 45 B S CNLC 43
WFE—E SRR (P<0.05), W3,

* 3 BB EEFIE miR-599.sMR Bk & Hsp90a 55 BYEE I PR ImIRAH K 14

Table 3 Serum miR-599, sMR and Hsp90 in patients with liver cancer o Correlation with tumor clinicopathology

index n miR-599 P sMR(pg/mL) P Hsp90a( ng/mL) P
A 55 0.81+ 0.12 <0.01 116.25(98.31, 178.28) <0.01 169.54 (5.67,456.852) <0.01
Child-Pugh B 15 0.76x 0.11 182.35(136.24, 214.65) 263.58(87.65, 516.34)
C 6 0.70£ 0.10 224.24(145.97,316.74) 293.65 (26.54, 605.67)
Number of Single 66 0.76+ 024 0412 165.34(114.67,284.35) 0.056 156.85 (6.84, 526.63) <0.01
tumors Multiple 10 0.78%+ 0.18 178.69(109.62, 310.73) 276.48(41.65, 596.84)
Tumor <5cm 39 0.81% 0.16  0.062  159.65(113.67,276.39) 0.068 16.64(4.65, 198.37) <0.01
diameter =5cm 37 0.71t 0.14 169.43(126.65, 273.76) 243.65 (46.38, 576.48)
Portal vein No 67 0.81% 0.16 <0.05 127.52(108.65, 186.34) <0.01 78.65(13.28, 489.21) <0.01
tumor
Yes 9 0.69% 0.13 214.49(156.71, 324.43) 216.57 (106.85, 518.65)
thrombus
Distant
. No 65 0.85%+ 0.15 <0.01 124.87(108.65, 179.52) <0.01 49.64 (19.83, 486.57) <0.01
metastasis
Distant
. Yes 11 0.68+ 0.14 224.68(168.68,3187.47) 286.54 (78.64,482.19)
metastasis
1 62 0.84% 0.11 <0.01 136.54(113.17, 186.75) <0.01 69.57(17.65, 526.94) <0.01
CNLC
11, I 14 0.67t 0.16 246.354(186.34, 315.24) 268.64(26.54, 476.35)

2.3 I miR-599,.sMR Bk & Hsp90a X /& %& 14 BRI 915 B 31
BE AT

VIR 4L (HC+CH B ) X R4, PHC fE AR B4,
#E47 ROC £ 43Hr ,miR-599 12 Wi PHC fy AUC 2 0.728, £
RN 78.39%, 4T 79.66%;sMR 2 PHC i) AUC
0.782, TR K 77.62% , 5 515 K 82.36% ; Hsp90a: 12t PHC
#) AUC 2y 0.765, HURBE N 76.58% , 45 5 B R 80.84% ; T 4 1k
A2 W PHC ) AUC g 0.8467 , U 2 834.85% , FE 7 ¥
83.52%, WLE& 4.

2.4 IflE miR-599 . sMR Bt & Hsp90a 332 R % M FF A2
BT BE A

VIR 40 (HC+CH 8 35) g X B 41, PHC i35 BCLC 43
WA GOREIAL, #5477 ROC 1443, miR-599 12 Wi .11 ik
PR AUC S 0.728 , BURE Jy 78.39% , ik R iy 79.66% ;
sMR 2 Wi W % PERFRE A AUC 2 0.782 U EE A 77.62%,
¥ 5 Bl 82.36% ;Hsp90a 12 W1 ] Ji % M i 9 ) AUC oy
0.706 , Uy 10.69%, FE R Ry 68.65% ; W 1512 Wi 4
J &M g ) AUC 28 0.856, URREE fy 83.56%, ¢y
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& 4 M miR-599 sMR BX & Hsp90a Xt R & MR RIS Wi 20RE
Table 4 Serum miR-599, sMR and Hsp90 « Diagnostic efficacy for primary liver cancer

Indicator AUC 95%CI Sensitivity Specificity
miR-599 0.728 0.709-0.827 78.39% 79.66%
sMR 0.782 0.691-0.868 77.62% 82.36%
Hsp90a 0.765 0.689-0.857 76.58% 80.84%
Union 0.867 0.7583-0.981 84.85% 83.52%

& 5 Mm% miR-599 sMR BX& Hsp90a Xt R HAH & 1A RIIS BT 20RE
Table 5 Serum miR-599, sMR and Hsp90 « Diagnostic efficacy for early primary liver cancer

Indicator AUC 95%CI Sensitivity Specificity
miR-599 0.687 0.626-0.805 70.59% 64.86%
sMR 0.717 0.524-0.803 72.68% 65.41%
Hsp90a 0.706 0.612-0.805 70.69% 68.65%
Union 0.856 0.723-0.946 83.56% 79.54%

79.54%, UL3k 4.
3 Pig

VR G BR A — RIEAE A S FE T Ji PR Hp 56 = K B i
i, S PRt A2 A ) ™ E I SRR I 19 TR 28 1%
AAEATANRE (HCC) AT N AR ATR-A R, Hoh A HCC #
e WP, HCC Mg BAT i BE i S ok, R, s A =X i Jiie
HIEARRANGARIBI TR A, 5 AR 3%-5% 1,
H AT, 697 40 HCC (<3 cm) AR VA M 7 ik i HF VIR A BT
FERAR FUSHFOE RRDY, M) HCC BIMRIG YRR I A9k A
FR. HCC BB 5, Z5UREH T TG, BhiR
BE BRI A 5 FIL, BA BT A S0 R |
A SR A T A I R R A i S O T LA E R

miR-599 1] LU 3 1 ] #E  RAB27BUJ 2 e o 98 1) ot
&AM, miR-599 Tl ] EIFSA2 76 5 98 -h i il 40 a5 88
AL J (8] B A, e ZLAR I v, miR-599 BT LLiE i #l %) BRD4
A AR R EN, T SR A LU A miR-599 B9 £k
BE NI, miR-599 Fik 5 EHUEM L E5H FH FIGO 43 i
5%, miR-599 Fik B HHUE B H SAFHN M BUEHE, &
Tifig I, miR-599 it Feak il T 7 S0 40 3G 5 . SR
1228, 1 miR-599 AT & W B A HH S i PE T . miR-599 78 B
FEh B2 T, miR-599 i e ikim i W85 E R (R ZEAE
T 20 BHL L 5 B o A0 L A S 2R A AE . 7RIS e 5 TOP2A
BEIEB - miR-599 B U, T L 5 Bt e 958 200 6 i o
RURFIE . SEES SRR miR-599 3% T TOP2A 53 EUR
YEH . [RIFELE HCC 1 miR-599 A L) 3d 1<t 4[] MY C 3l i
P AL A3 5 GBS AR 2805, ASRiFSY 3 PHC 411 CHB 41
HH miR-599 Fik b BT X IE41, H PHC 4fi CHB 4
miR-599 k25 B G252 X (P<0.05), PHC A%
ML miR-599 ikt Child-Pugh 734% | [T bR b L 45
5% K CNLC 43 W1 HA A& M (P<<0.05) ; 7] I, miR-599 7£ )&
M S R B I E R . miR-599 25 5%

B K WA R SR R BT 2 Wikr s sih 7 s

sMR 7E M2 G20 38406 A7 5 il 3 B 09 D e VR o
WG R sMR 254 E A - (% CD45 I 31 i FL 5% 1 il 0
P, SEURSMIADR Sro/AkYNF-«B 4~ 51 2400 5 57 405 M 12
RYUME M1 RAIS Fergrr I CDS 4 =R T 4
EEFNTIRE , A 3G A SRR PR g 2 0 A A R I 5
TP AT WL sMR 7K 55 238 i 785 42 98 4n i R 1,
BTG LB AN AR, TR S M2 A B A R R A
W, i — A AR S BT ML AU PHC 2 1 CHB 41 f#
# sMR 7K i 28 F 5 8, PHC 20F1 CHB 41 sMR /K25 7
BASE Y (P<0.05), PHC 41 #1175 sSMR Fiki 5
Child-Pugh 432% . I'1# k@ ie (B 45 568 ) CNLC i B
AHSEME(P<<0.05) 5 AT L7 i & MR- H sMIR i 46 P I g4
HOLTE AL RIS BB, & T B AR 2 By B & M VR T
S

Hsp90 j&—F < AN A= 57 Zhh B 43T F-A8 , AT L
I R ) 290 3 T - e T A3 I B AR A b2 [ e, kA, i
BFFE B FEAE 28 33 Hsp90a 7K - i B M=, 35 it
MR BRI RS R ) S IEAEDCR, ) L AR A i Hsp90a I VE
ZAEAE VRS AE AR ) o Hsp90o 1Y HE ) LR fu 5 5%
SEHF (p53 .PPAR & Stat2/3) . %M ( AKT .Src MAPK .CDK
8¢ MET) s} 22489 4 [ (p53 \EGFR 1 BRAF), {2 2 5 4
ML & Fp A s ) B2, dEdRiE, A0Sk Hsp90c i i o
MMP2 {3 i 1 | Jim 3 1 5z 18] S % fL (EMT) , 3 i LRP1
{21 ERK 75 3 (0 41 32 3l , #4005 NF-«B {5 538 % , 4 B T8
AR AT PR 250, IR AR Tt 40 AT T, PHC 400
CHB i f # Hsp90a 7K - fil 2 /& T- %1 i, PHC 201 CHB 41
Hsp90a 7K 22 5 B G il 24 L (P<0.05)PHC 41 & 3 Ifil
Hsp90a ikt 5 Child-Pugh 4324 g A48 g B4R 1T
Jikigae: k4558 B CNLC A A —E R R (P<0.05), Il
H Hsp90o 1A i & M P A b ), 5 J8 8 e R AR AT
%
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Nt AR AL (HCHCH [855) JyxJ IR, PHC

B Je 4L, #EAT ROC 27347, miR-599 sMR J% Hsp90a

B K B A K2 We PHC 1) AUC 43512k 0.728,0.782,0.765

10.867, IAEAFE AL (HCH+CH [83#) S xt 41, PHC 4

BCLC 434] A A 4, 947 ROC £k /34, miR-599 sMR

S Hsp90a Bl K% 35k 25 A6 I 2 Wiy 7L 400 5t 2% PR T8 B9 AUC O

0.728.,0.782.,0.706 }% 0.856, #7~, miR-599 sMR J% Hsp90a Kk

BRI T2 W 0 i R P P A A v TN, A7 B T B Ui

TSI LI SR PR IR SR SO SR 1 L XA 06T A

WG 4 5 5 IfILT miR-599 sMR & Hsp90a 75 [ & PE

T2z Rk, I miR-599 sMR Bk A Hsp90a KrilliS Wil & 1

JiTda L 2 R IR MR B B O (L
25 L Prd, Mg miR-599 sMR K Hsp90a 7S & PE i

F 2R8I miR-599 sMR k-4 Hsp90a Kl i2 Wi Ji 1

JiFs L = A RO VERT I A B A, 7RI R )iz

NV
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