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Abstract: [ Objective] To explore the co—expression of PTBP1 and p—AXL in osteosarcoma and its clinicopathological
significance for prognosis evaluation.[ Methods] The expression of PTBP1 and AXL and their prognostic value in osteosar-
coma were analyzed by GEO and Target data. Paraffin biopsy specimens and clinical information from 76 cases of osteosar-
coma and 37 cases of non—malignant bone tissue (callus, osteofibrous dysplasia and osteoid ostema) were obtained from
the First Affiliated Hospital of Sun Yat—sen University from March 2016 to October 2020. The expressions of PTBP1 and p—

AXL proteins in osteosarcoma were detected by immunohistochemistry.[ Results] GEO database showed that the expression
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levels of PTBP and AXL in osteosarcoma tumor group were higher than those in normal tissues, but did not reach statistical
significance. Target database showed that the high expression of PTBP1 had shorter Overall survival (OS) and Progression—
free survival (PFS) than low PTBP1 expression, but did not reach statistical significance (P=0.064; P=0.134). Immuno-
histochemical staining included 76 cases of osteosarcoma and 37 cases of non—malignant bone tissue. The expression rate
of PTBP1 and p—AXL protein in osteosarcoma tissues was higher than that in non—malignant bone tissue. The expression of
p—AXL is correlated with lung metastasis (P=0.025). Kaplan—Meier analysis showed that lung metastasis, recurrence, PT-
BP1 expression, co—expression of PTBP1/p—AXL influence the prognosis of patients in OS. Multivariate Cox regression
analysis showed that lung metastasis (P<0.000 1) and positive expression of PTBP1 (P=0.041) were independent risk fac-
tors for osteosarcoma patients in OS. Co—expression of PTBP1 and p—AXL had shorter OS (P=0.017) and PFS (P=0.043)
than non—coexpression osteosarcoma patients.[ Conclusions] PTBP1 and p—~AXL were highly expressed in osteosarcoma tis-
sues. The co—expression of PTBP1 and p—AXL was associated with poor prognosis of patients, and PTBP1 could be used as
an independent prognostic indicator of patients with osteosarcoma.

Key words: osteosarcoma; PTBP1; p—AXL; prognosis

A 984 (osteosarcoma, OS)fx 5 WY IR &
PR BB, FAT P i g e, 2 — > 2 14-18
ZINF DB A N60 S UL LN, R
Py JUHR I AR B R 2 A e
R R Z g RHER AR T S — 2 HE R HAR
G B R R AR m e T BUR AR R A A
Jo AR R AR A PRI TRABE
PRR B4 A A AL P A T B AR R T
J5 WA A bR S L R T R BB TR . 2 B
WE X 4545 8 H 1 (polypyrimidine tract binding protein
1, PTBP1)J&—Ff RNA S5 G, J8 T8 il R 15 1Y
ST A% B (haRNPs ) P S8 W 5%, 3 PR A7
F A 19p13.3 Jefifk -1, PTBP1AEEAE M b
KA B T E SO AR BT T BIFTE4
7N TE B A0 98 AN LR Hh PTBP 38 5 AN [R] ) i A2
I3 T HIL A 5 44 19 200 JE 8 O+ AR 2R A
FH L M 25 fie g 1) e A R e Beale AT B9 AR
il , LncRNA HOTTIP it id 5 PTBP1 AH ELAF FI 42
KHSRP £ [ 3% , T2 B P9 40 i 1 7 e 2%
LR, HAR PTBPIEZ R h A T iz
5T, {H 2 PTBP 1 S0 B PR K A & J B AH AL ] v
AR BIf s HAE S A= U br S AR T A S AT = S
Hehib o 2 AR TR L8 (receptor tyrosine kinase,
AXL) S TAM (Tyro3, AXL, Mer) %% W 511, e
SEPEBLR Gas6 REME 5 AXL (14 i I A1 28 BR 2R (B
LERY IR 25 A BE T Gas6/AXL MRk fih & 2 F 5 5
TH S T 80 42 200 00 9 AR 28 R A% A i AR

[J SUN Yat-sen Univ(Med Sci) ,2023,44(3) :446-455 |

A VR I T 5 235 R 3R T PR U8 A0 ke v iz
N T Gas6 TG A6 AXL 5 , 983 40 o 1 14 4 3T
MR ZERE ) W R s o ASBIF o SO0 o A6 0 1A
JeE 4 24 rh PTBP1 Je p—AXL R 1 I K3k KPR ER
PTBP1 J p—AXL £ B R T ) 28 381 150 S LI IR
X, IR PTBP1/p—AXL & 14 363k 19 1Ifs R
PR

1 #M¥E7*

1.1 EENERG

WAE 2016 4F 3 H 2 20204F 10 H il K2F4—
B I8 2 B 76 {5115 PRV RS R 37 5] A S R AL 4L (i
WY FAGELERA R CE B 1A B TR R AR
AR (FFPE) . AHEbRME : O~ E WG R HTAR #2097
QHA SRR AR B R BT oERE . A
5T O AR AS Tl K2 CR L M) 268 — B B B fe
PRZE DL S e s R & .
1.2 GEO##EH# PTBP1 #1 AXLZEIEE H A
BRABAATRRIEER

T R IR % (Gene Expression Omnibus,
GEO) B 122 v (1) GSE99671 e AH I (1 PR A &, , £
T8N IEWAHEARF A8 AN EA , it RIEF
(422 A B R4 “ggpubr” HEF 7252 AR LR R 22
1.3 Target#H#E S PTBP1 B ABEE G
=AU

M\ Target £t #& 72 (https://ocg. cancer. gov/pro-



448

HlR AR 2 (R A2 )

5443

grams/target) T 258 R I8 19 28 38 1 K5 s RN AF . 4 11
IRAR B o MBR G AT R, e 23045 A A7
REFEA 95 B . @t RIEF T “survival
survminer” RALHEL 1% 22748 5 AE A7 2 234l .
1.4 HEARKFERE

K FH PV6000 #9220 Al 18] & (Ab mt rp il e 4
A R A BN T ) X PTBPT #l p-AXL 47 9 928
ALK A B ATE %R T H 10% B9 R Sk
[l 22 12 ~ 24 he A BFEIEARA LY A ()£ 4
wm) , 60 CHEF 2 h, B BEK , VIR fEAP 2 R 2% v
i (pH {H 6.0) 5 EDTA (pH {H 9.0) 1 = JE & & 2
min/30 s, SRS TE KRR PR AT R E R 3% WK
ZIRIFEE 30 min, BHET NIV S AL BTG M.
i 1L 17 (Jiangsu Cowin Biotech ) /2 BT, 9
DA S PR AER S A o Bl p-AXL Bk
(AF8523, 1: 200 i B, Affinity, USA) fll PTBP1
(67462—1—Ig, 1: 400 % ¥, Proteintech, China) ,
4 CHFH 14 ~ 16 ho W H %R H & 30 min, fibric
4t B4 1gG R AW (st b il &4 L W Rk
AR A ZEEPF 30 ming DAB (Jiangsu Cowin
Biotech) &A1 ~ 3 min, J AR E 42 1 min, MYk, i3
BREE CBER P rh MR IR S F s

JITA e L ACZE SR | P T 44 v 4 T 0 % U
PRCE e, A —E e e g — B W . PT-
BP1 7 [} e 4 i 64 A% b Gt €8, g BHAPE R 3K, p-AXL
TE 98 240 0 1 A% A/ S g (S BRI MR 3k . FH

E Normal E Tumor

i 0.28 :
85 1 L]
L]
.
8.0 1 °
Iy
ﬁ . ° e
[ = o .
L]
S —%a .
7.5 1 ) < .
] _. o:|
.
...

Tumor

(n=18) A

Norlmal
(n=18)

AXL

P TR AT o BT A TR A0 B A R L 0:0%5 1
< 25%;2: 26% ~ 50%; 3: 51% ~ 15%; 4: 76% ~
100% ; e (a5 B 2R, 0: O (05 1+ IR B (0 24 B
B 3+ AR (0, PRIIPE S ARSI e 2445 3 (PR
H A HbxsiE ) . PTBP1 AT p—AXL G e AL 1E 5> 2
R B IR ;0435 1 43 M BAPE SRR
1.5 SitEDH

W JH SPSS25.0 2 Graphpad Prism 8 4t i1-# 4 1
TG4, PTBP1 Ml p—AXL 5 1ifi AR FLERE
AH AL BT R R 7 K 56 5 Jo ik J AR A (PFS) &
SC Ry BRUTERS W ey R R e S R AT
B IS ] 5 6k AR FE 0 (OS) 2 ok g BRI A/ 12 W i T
968 22 PR b 9 A DG A6 T B8 g S — YR L 7 B 5 1] 5
Kaplan—Meier b I Ra R a1 S Y ot log—rank K 56
Fea A=A i 2k o o Cox Ho 510 JXURR: A5 0 1k 47 £ (X
o007, LA P<0.05S A 22 R B A ST L

2 # R

2.1 GEO#IBEEILLBEEARSBEAESPT -
BP1#1 AXL mRNA 7k

GEO 4l i 43 M7 18 i 1E H 41 4L 18 ] &
R 4, 45 R B K PTBP1 mRNA F1 AXL
mRNA7E B WIEHAA T MRS REA R TIE
WAL R (R B RER TG EE (P
=0.28;P=0.21).

E Normal E Tumor

0.21
94 1
L] L]
8 . e
L] L]
KR &
° ] ] L] °
o0
7 4
L]
L]
L]
L]
6 v .
Normal Tumor
(n=18) (n=18) B

A': Bioinformatics analysis of the expression of PTBP1 in osteosarcoma tissues (n=18) was higher than non—tumor tissues (n=18) based on GEO da-

ta, but the difference had not statistically significance (P=0.28). B: Bioinformatics analysis of the expression of AXL in osteosarcoma tissues (n=18) was

higher than non—tumor tissues (n=18) based on GEO data, but the difference was not statistically significant (P=0.21).
El1l GEO#EEH PTBP1AAXL EEREARNE ABARKRIAKFX L

Fig.1 Comparison of expression levels of PTBP1 and AXL in normal tissues and osteosarcoma tissues in GEO database
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A': Bioinformatics analysis of Target data showed that high level of PTBP1 (n=47) predicted the trend of poor prognosis of OS than low level of PT-

BP1(n=48), but the difference was not statistically significant (P=0.064). B: Bioinformatics analysis of Target data showed that high level of PTBP1 pre-

dicted the trend of poor prognosis of PFS, but the difference was not statistically significant (P=0.134). OS: overall survival; PFS: progression—free sur-

vival.
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Fig. 2 Analysis the prognostic effect of PTBP1 mRNA levels on OS and PFS in patients with osteosarcoma through Target

database
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Table 1 The relationship between the PTBP1 and p—AXL and clinic—pathological features

Clinicpathological Characterstics G PE it
Total + B P Total + B P
Gender
Male 44 29 15 0.392 44 35 9 0.881
Female 32 18 14 32 25 7
Age
<18 49 32 17 0.402 49 38 11 0.688
=18 27 15 12 27 22 5
Tumor diameter
(em) <8 30 19 11 0.829 30 22 8 0.332
=8 46 28 18 46 38 8
Pulmonary Metastasis
YES 33 22 11 0.448 33 30 3 0.025"
NO 43 25 18 43 30 13
Recurrence
YES 12 8 4 0.959 12 10 2 0.984
NO 64 39 25 64 50 14
Survival status
Alive 43 23 20 0.087 43 32 11 0.269
Dead 33 24 9 33 28 5

1) ¥ =5.021, P =0.025.

PTBP1 expression in tissues

()

A, E: negative (-, x400); B,F: weak expression (+, X400); C, G: moderate expression (2+, X400); D, H: strong expression (3+, x400); A-D:

non—malignant bone tissue; E-H: osteosarcoma.

B3 PTBP1#EIEEMBAHLATNSABALTHNRIZERL

Fig.3 The expression of PTBP1 in non—malignant bone tissues and osteosarcoma tissues
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p-AXL expression in tissues

Q) )

) a (+++)

A, E: negative (-, x400); B, F: weak expression (+, X400); C, G: moderate expression (2+, x400); D, H: strong expression (3+,%x400); A-D: non—

malignant bone tissue; E-H: osteosarcoma.
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Fig.4 The expression of p—AXL in non—malignant bone tissues and osteosarcoma tissues

R2 FHEAAS5BHEEALAS PTBP1F p-AXL FKiEME XS

Table 2 The expression of PTBP1 and p—AXL in normal tissues and osteosarcoma tissues

Expression of protein Non-malignant bone tissue Osteosarcoma X P
PTBP1 7.127 0.008"
Negative (—) 24 29
Positive (+) 13 47
p—AXL 7.459 0.006>
Negative (-) 17 16
Positive (+) 20 60

1) ¢=0.251; 2) $=0.257
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A, B Kaplan—Meier analysis showed that patients with PTBP1 positive expression had poor prognosis for OS (P=0.024) and PFS (P=0.165), the lat-

ter difference had not statistically significance. C, D Kaplan—Meier analysis showed that patients with p—AXL positive expression had no statistical sig-

nificance in OS (P=0.712) and PFS (P=0.130). E, F Kaplan—Meier analysis showed that patients with positive co—expression of PTBP1 and p—AXL had

poor prognosis for OS (P=0.017) and PFS (P=0.043) in osteosarcoma.
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Fig.5 Survival curves of the patients
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Table 3 Analysis of PTBP1 and p—AXL protein expression and clinicopathological parameters in the overall survival

of 76 patients with osteosarcoma

Variables n Mean survival/months P
Gender
Male 44 454 0.644
Female 32 423
Age
<18 49 42.8 0.711
>18 27 46.8

Tumor diameter/cm

<8 30 41.2 0.591
=8 46 45.7
Pulmonary Metastasis
YES 33 293 <0.000"
NO 43 57.7
Recurrence
YES 12 22.1 <0.000”
NO 64 47.8
PTBP1
Positive 47 38.2 0.024”
Negative 29 53.7
p—AXL
Positive 60 44.0 0.712
Negative 16 442
Co—expression PTBP1+/p—AXL+ 38 36.6 0.017"
Non—PTBP1+/p—AXL+ 38 52.0

1) ¥* =20.921 P<0.000; 2) x* =12.129 P<0.000; 3) x* =5.074 P=0.024; 4) x> =5.748 P=0.017.

R4 T6HBRABEEOSHESETE CoxEIFLER(1)

Table 4 Multivariate cox analysis of OS in 76 patients with osteosarcoma (part 1)

Variable b S, Wald x* P HR HR 95%CIL
Pulmonary Metastasis 1.604 0.397 16.320 0.000 4.973 (2.284,10.828)
PTBP1+ 0.825 0.403 4.190 0.041 2.281 (1.036,5.024)

x5 16GBRNBEEPFSHZETE Cox @IFLR(2)

Table 5 Multivariate cox analysis of PFS in 76 patients with osteosarcoma (part 2)

b S, Wald y’ P HR HR 95%CI

2.883 0.511 31.879 0.000 17.867 (6.568,48.604)
0.717 0.372 3.712 0.054 2.048 (0.988,4.246)
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