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[ Abstract] Background and purpose: Osteosarcoma is the most common primary malignant bone tumor in
the children and young adults. Until now, there is no prognostic indicator with high specificity and high sensitivity. This
study investigated the relationship between miR-92a level in palsma and clinical pathological characteristics, as well as
the prognosis in osteosarcoma. Methods: The plasma from 30 healthy volunteers who underwent physical examination
and from 45 cases of osteosarcoma before and after operation were collected. The miR-92a level was detected by real-
time fluorescent quantitative polymerase chain reaction (RTFQ-PCR) method. According to the relative expression =5
of miR-92a, the osteosarcoma patients were divided into 2 groups: miR-92a high expression group and low expression
group. Results: The miR-92a level in palsma from osteosarcoma is significantly higer than that from healthy volunteers.
Before surgery, the miR-92a level was markedly higher than after surgery. There was no correlation between the miR-
92a level and the gender, age, tumor location, tumor size and histological type. However, significant correlation was
found with Enneking grade, tumor cell necrosis rate and lung metastasis. Compared with the low-expression group, high
miR-92a expression was associated with a significantly shorter overall survival using Kaplan-Meier analysis (P=0.035).
Conclusion: The results suggest a significant relationship between miR-92a and survival ratio. miR-92a expression
level may be a useful prognostic indicator in osteosarcoma.
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FE70% . H RIEFIAIG ROE R TR 1, How
TG E AR, — B I RE RS, SAEAE1E R
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miRNA & —ZS g% /NRNA, Al TR &
WP RE R, B KEERIE, miRs
] A Sk 22 i g 0 H 2 45 B g8 1) R A A
Y0 ZIRFSY R, miR-92a7E FLIRE |
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1.1 lERER

WS FE 7 BE B B BF20054F 1 H —20104F1 H
I PRGORHERE T . AR5 BRAR 12 I R VB IR
(1) B AR ARG M2 AR A . i FHEDTA-K2
PUBEE RETA MK PRA, 30 miny, 4 C,
3 000xg, B.0010 min, W FEEME, BE
1.5 mL EPE rh, ik — 20 L BR 40 Mo,
4°C, 11000xg, B5.0510 min f5, FIHEH 25
1.5 mL EPFE ., B F-80 CrKFIRAAF. 456
BET, B8, Lrk17E, BLorkhlh
1.64 : 1, HBFER ~51%, PALER1SS,
SRR AL . eE 1441, IRHEE 9B, A 84,
HoAth 5/ 1445, #2 B Enneking /MR . 111
324, MEI3H], 3 BEYLEA e 5 61~ H N
A R IR () 3015 it e N IMLHRAE Sl %of B 4R
BE BRI SOE T 12k, AL RE DT I
[]364~H .

1.2 FERFIRFGZE

miRff 2K ] & miR Vana™l [ 3 [5
Ambion/A A, Ui B EmiRNA,
JMADEPC/K20 pL, 4% &EMRNA, RH
FE Thermo/y A fYNanoDrop ND-20007#
R A E A AR I RNAWKE . miRNA
B S5 RS2 I 28l g i R G i 4% S (real -
time fluorescent quantitative polymerase chain
reaction, RTFQ-PCR)W H I35 25 i 24 $¢
ARABRAF], D BEAR G0 & Ul U] 45 947 18
£, LIU6ANZ, miR-92afy L #5519 )F
5. 5°-CTCAACTGGTGTCGTGGAGTC
GGCAATTCAGTTGAGTCAGGCCG-3’; miR-
92afyRTFQ-PCREG|I W T 4T LHE Ky : 5°-GC
TGAGTATTGCACTTGTCCCG-3"; Jz X5t R -
5’-GTGTCGTGGAGTCGGCAA-3’, R Wik ZR W,
#1,

F1 RERREMEZR

Tab.1 The reverse transcription reaction system

Reaction system Volume V/uL
RNA less than 200 nt (100 ng) 2.0
Sxreaction buffer polymerase 2.0
Olig DT 0.5
Random primer 0.5
miR reverse transcription 0.5
Reverse transcriptase 0.5
ddH,0 (RNase/DNase free) 4.0
Total 10.0

K HIABI 7900 RTFQ-PCRAHA A ,
DRSS E AL, e B L E T E
INBEE BT PGSR, RICHE, THRE3 M LCe
B FBAEAE N R A AR . B VY E TPCR
X, 37 C/RJN60 min, 85 C/ZM5 min, 3
13cDNAHF#E—L4 1, If-E T-20 CIAfF
RTFQ-PCRJZ i 1A # WL 362, RTFQ-PCRJZ i 4%
2 95 CHIASYES min; 95 °C 10s, 60 °C 20s,
72 °C 30 s, H35E; 72 CLAEHI10 min,
miRNAR IR DIUE RN S
MR, B miR-92atH % A (E24,

1.3 FitZFAE
K HISPSS 19. 08X B stk AT e 1224k
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B @RS R A miR-92a7K - LR
FEHCXF AT, B R R R FT IR 5 miR-92a
IR R X e, A2 A7 43 H7 R il Kaplan-
Meierik flLog-rankAESER 50, T2 A= A7l
25 Cox Hu B RUBS: A 47 22 PR 3 AR A7 0
P<0.05H 2R A5 X

2 % B

2.1 BREBEENEREFKRSE MEmMR-92ak
EKEXFEEER
4505115 P98 FR A AR T I 3 miR-92a e ik /K
A I v TG 5 (P=0.000), F(E }84.543;
AJF M2 miR-92a 3K /K P20 & TR, (B4
THEFARE (P=0.010), F{E#7.052. ARHEIH
A5 B miR-92a7K - LB AR ¢ R R 0.592,
ZERAGIEE L (P=0.000, #£3),
% 2 RTFQ-PCRERKZ

Tab.2 RTFQ-PCR reaction system
Volume V/uL

Reaction system

2xRTFQ-PCR mix 10
RTFQ-PCR primer (2 pmol/L) 2
Universal adaptor PCR primer (2 pmol/L) 2
1¥ strand cDNA 2
ddH,O (RNase/DNase free) 4
Total 20

®3 BRBEEFEREKQDRFMR-92a%i%
Tab.3 The expression of miR-92a in the plasma from the

physical examination and osteosarcoma patients

X+s
G Case miR-92a
roup )
number expression level

Osteosarcoma

Pre-operation 45 3.92+0.97

Post-operation 45 1.84+0.51

Physical examination 30 1.07+0.34

2.2 miR-92akix 5 BHEIEFRKRIBIFMEN LR

45051 B R B A AR I 2K miR-92a =5
YR, Iy NIRFEIRH (n=30, 3.04+0.78). 5
ikl (n=15, 5.66+0.470)5 B E MR . 4F
W RREERAL . REERRIEG, BN, 4
1R K IR R FE R 0%, T 5 Enneking¥k
I o33 B AT T RS B DA G (3R 4)

2.3 miR-92aRkIEEBRNEEEMEMNXER

Kaplan-Meier 4= A2 M 45 R 7~ , miR-92a
R IR B W3R A AEF N 50%(15/30), T
PR BH M3 LEAA R R20%(3/15), miR-92afk
FIEm B A AR 28 260 H, K
TERBMBHEQR2261M ), LRASIH¥E
Y(P=0.035, [1).

*4 BREBEENEMR-2aFIESERSHZEHXR
Tab.4 The relationship between the expression of miR-92a in

plasma and the clinical characteristics in osteosarcoma patients

Low High P
Characteristics expression expression value
group (n=30)  group (n=15)
Age/year
<18 15 9 0.537
=18 15 6
Gender
Male 21 7 0.134
Female 9 8
Anatomic location
Tibia/femur 18
Elsewhere 12 10 0.672
Tumor size d/cm
10 19 5 0.059
10 11 10
Clinical stage
I, 22 5 0.009
I /11 8 10
Necrosis rate/%
<90 21 7 0.134
>90 9 8
Pathological type
Conventional 24 13 0.591
Non-conventional 6
Metastasis
Negative 17 3 0.019
Positive 13 12
1.0 "1 LowmiR-92a
_I1  HighmiR-92a
_ 0.8+
% 0.6
8
0.4
0.2 E—
T T T T
0 10 20 30 40

t/month

B 1 4568 REEEKaplan-Meier&E 7254
Fig. 1 Kaplan-Meier survival analysis of the 45 osteosarcoma

patients
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B PRI 2 B UL DR S R o I AR
AT BRI T S0, R BmE . KRENAR
Je B B AT S IR T BRI O R RO HEE, fif
‘B R HE TS B 54 R AN [ 309% 4 1= 3]
FEITT0% . (B8 NREMERE S, B A4t
%%, 10%~20%M B EFEE SO & k4
T, Bi%CT. MRIFMIPET/CTZ G R4
HARMAW LR, SR L RE B
PR, (AR AR B BRI T N A
o SRR R L E R R R TS T
FRbrHA EE IR S M.

miRNAZ— KB LA 22 nthd g e N
JEPERNA, Gl SHE 3-8 5 -UTR X B B
ANEE G, TE i SR T ) I S TR 3R R KO R AT
5, HIFE R HAG TS S 2S AL 8URE S vk
miRNAJ " Z S 54100tk Bk A& .
A . AT A Y R . miRNATE I
e Y. U e sh o R N (O B 2R (Y
7 Ji R 41 2R R R B R P R e T R GA
AR R PE . 2K P A miRNABEFR N
TEAmIRNA, #7 k2 — IS 5 A TR Im PR DL
FE B 53 T Fr B AR IT AR o 2R AR AR
KEEAR Ty, BFERMNEL, W E g2 m
38R . miR-92a)& TmiR-17-92akL A%, %
B DR 2 A Sl Al AR ST Y SR 2 0
miRNAKE %, i T13q31.3, 7EZ i
Hh )R R O R R S R B9AE . miR-17-
92a%L [ FE 1944 S miRNA A] h[a] K IEVEH],
AR R PR R TR R, LR I R 2 S i e 100 6
HF, OliveZs ) 5t 45 1 W7, miR-92a
iR E T FEc-Myc R W E ik, IRk e
G BfL o B A AE , A p- 53O R T . Manni
2 L0 PR GE 45 R 5 7%, miR-92a#ll [ I #p63
FE RIS, TE B HEJE 40 N i 3R A miR-92a
] E AR A MGG . Ghosh%s M 35 TB
24 i R P 9K L 240 B Y 1 (chronic lymphocyte
leukemia, CLL)&EZF MMM ANML, & ImiR-

92a ke 2 iy, JFH0 ] R 45 5 HIF - 1 o fif 25
YIAH KW VHLIEE , MiHIF-1a5p300F1#E R
I STAT3IZE GIE M & W, ik 48 N iz
AR T HIE KA, 4ERFCLL AN M % 1 14
B, Al-Nakhle%s "' fyffF53 45 5 W%, miR-
92aiH1yERPZ 5 FL AR 40 W 38 5 . Haug
s LS U BFgR AE R R, miR-92a BT N ) 671
2 g 4 ) A Wnt (5 538 #6555 DK K K
% Dickkopf-3(DDK3), miR-92a%%ik 5 K% it
M B A 5 . Rens ) B BFGE S SR
N, BIEHAUEFAmiR-92a, AR B R
SEWURAERR . Tan®E U ABESE LB, miR-17-
92a kL KI5 (17K -5 R G P 14 5 S e B % VAR
Ko miR-17-92aXE KK 19 323k 32 JF g 3L K o-Myc
FERPETT, XA SR IR IR Y R 4l 2 kA
K& o AMEFERLIN B PRI B AT SR I
miR-92aF kA AE Mk, IFXT LU ek N
ZIMZES, SR LM, FARHEH MK miR-92a
P 43.9240.97, FA 5B A B E miR-92alfl
KENMERZE TR, H1.84+0.51, [HEAhm T
FEABE(1.07£0.34),

AR AR RTmiR-92a = 51 43 A2k,
W B E R 51 miR-92arm A ALK IR A,
KImiR-92aRK 5B F MR FE . MiE
BB R RN S R R B B OR R
1M 5 Enneking 73 B K& fifi % % %% U)AH G . miR-
92aflf R IhE AR M. T\ 1224~(73.33%),
I o/ M H84~(26.67%); it Rik#FH 4. 1,
MW5133.33%), Mo/ M107(66.67%), 255
A G X (P=0.009). miR-92% KA H K
B 80% A ¥4 (12/15), MRk B ¥ 1§
A R4A3.33%(13/30), ZERIAGITFE XL
(P=0.019), AWFFRERL TR, miR-92a/m3%K
IR WA AF 2R S P A A= A7 sk ) 38 358 F miR-
92afliFRik#H , HE/RmiR-92am ik B H W5
2%, AFRGERER, miR-92an G2 554
R AR K, HmEENmE, ke
TELE ) IR T T R 5~
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