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(8 E] BT Casitas B 4HEIM IR (Casitas B-lineage lymphoma , Chl) 25 [ Z 5 7E T £ S8R 241 i) (cervical squamous
cell carcinoma, CSCC) H1 A9 3k MG IR Lo A% IS B 4 AL B A6 114 5] CSCC H ¢-Chbl , Cbl-b 1 Chl-c YA TE M , 43
BT ¢-Chl,Chl-b Fl Chl-c F&iKKF5 CSCC W AR ERRFAE | IO AL A7 (disease free survival, DFS) FILEVEAE (overall survival
O0S)HIKFR . LR 1144 CSCCEF T, c-Chl ik 87 Bl IFEIL 27 7 ; Chl-b =23k 69 1] AR 1K 45 17 ; Chl-c i ik 55 41, Ik
iES9H, c-ChITERRLHSUREASHERIR [ i 212U 24043 (histochemistry score, H-score) 7354 143.80 + 8.76.95.13 + 6.54, HAEIA 4
LU A SRR L (P < 0.001) ; Cbl-b 76 4 2UVRIEASZ IR 1 H-score 435124 83.95 + 5.28.93.54 = 3.91, HAE M
TR BRIk I B R FRIAT02E 5 (P=0.146) ; Cbl-c AR SURE S5 BEIR T K H-score 537714 83.62 + 6.34.36.54 = 4.64, HoA w41 41
PR Rk TR SRR 2 (P < 0.001) ., e-ChLTE i~ T/ A Ko K A% < 4 em il th 283585055 (P 1 < 0.05) , {H c-Chl ik
EBFFR KERIC GZIHTREE L5 DL K FIGO /- TE X (P > 0.05) . Cbl-b fEIRIHIREE > 2/3 LR HENUZ 8 5 rh 3Rk
225 (P=0.045) ,{H Cbl-b 223k 5 E S IKAERIL I 70 4b s d5e AR R EL 255682 LU K FIGO 43 #ATE G (P34 > 0.05) 6
Cbl-c 7EMRAH R Th 3R (P=0.012)  fH Cbl-c ik 5B E IS KERAL RIHUREE I mc R Ae kA58 LI FIGO 43
ToH (P >0.05), Kaplan-Meier =475 75 : c-Chl B 3RIA BT HIRFGAEFH A DES F10S K (P4 <0.05) ; Cbl-b LA K Cbl-c ik
L BFEMDFS M OSHTIE (P > 0.05) . Cox HE R AL K Z /317 7 : c-Chl F2 3K &5 DFS il 37 115 K % (P=0.042) ;
c-Chl K5I OS Y AHSE IR | (HAJE: OS fA 7. 35 R 26 (P=0.096) . #5181 c-Chl 4634 CSCC & IR A & 1 DFS Al
OS K 5 c-Chl F ik ST M0 DFS B2 7 5 K 3 AHAS A OS BYSE FilfF I3 . Chl-b LA Chl-c 355 CSCC 35 1Y DFS 1 0S
YIJEe Kl e-Chl (AR AT A TN CSCC R FH B #ES %
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Expression and clinical significance of E3 ubiquitin ligase Cbl family in cervical squamous
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[Abstract] Objective: To investigate the expression and clinical significance of Casitas B-lineage lymphoma (Cbl) protein family in
cervical squamous cell carcinoma(CSCC ). Methods: Immunohistochemistry was used to detect the expression of ¢-Chl, Cbl-b,and Chl-c
in 114 cases of CSCC. The correlations between ¢-Cbl, Cbl-b, and Cbl-c expression and clinicopathological characteristics, disease free
survival (DFS) and overall survival (OS) were analyzed. Results: Of the 114 CSCC patients, 87 had high c-Chl expression and 27 had
low ¢-Cbl expression; 69 had high Cbl-b expression and 45 had low Cbl-b expression;55 had high Cbl-c¢ expression and 59 had low Cbl-¢
expression. The histochemistry score (H-score) of ¢-Cbl in CSCC tissues and the adjacent normal tissues was 143.80 = 8.76 and

95.13 + 6.54,respectively. c-Chl expression was increased in CSCC compared with the adjacent normal tissues (P < 0.001). The H-score
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of Cbl-b in CSCC tissues and the adjacent normal tissues was 83.95 + 5.28 and 93.54 + 3.91, respectively. There was no significant
difference in Cbl-b expression between CSCC tissues and the adjacent normal tissues (P=0.146). The H-score of Cbl-c in CSCC tissues
and the adjacent normal tissues was 83.62 + 6.34 and 36.54 + 4.64, respectively. Cbl-c expression was increased in CSCC compared
with the adjacent normal tissues (P < 0.001). c-Cbl expression was higher in highly to moderately differentiated tumors and tumors with
a maximum diameter less than 4 cm(both P < 0.05) , but it was not related to the patient’ s age, vascular invasion, depth of invasion,
lymph node metastasis and FIGO stage (all P >0.05). Cbl-b expression was higher in patients with invasion depth > 2/3 of
fibromuscular layer (P=0.045) , but it was not related to patient” s age, vascular invasion, tumor differentiation, maximum tumor
diameter, lymph node metastasis and FIGO stage(all P > 0.05). Cbl-c expression was higher in poorly differentiated tumors (P=0.012),
but it was not related to patient’s age, vascular invasion, depth of invasion, maximum tumor diameter, lymph node metastasis and FIGO
stage (all P > 0.05). Kaplan-Meier survival analysis showed that patients with high c¢-Cbl expression had prolonged DFS and OS
compared with those with low c¢-Cbl protein expression (hoth P < 0.05). However, the expression levels of Cbl-b and Cbhl-c were not
related to DFS and OS (P > 0.05). Cox univariate and multivariate analysis showed that c - Chl expression was an independent
prognostic factor for DFS (P=0.042). c-Cbl was a factor affecting OS, but not an independent prognostic factor for OS in CSCC (P=
0.096). Conclusion: Patients with high c¢-Cbl expression have prolonged DFS and OS compared with those with low c¢-Cbl protein
expression. ¢-Cbl expression is an independent prognostic factor for DFS, but not an independent prognostic factor for OS in CSCC. The
expression levels of Cbl-b and Cbl-¢ are not related to DFS and OS in CSCC. Detection of the expression status of ¢-Chl may provide a
reference for predicting the prognosis of CSCC patients.
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B SV s 2oV LI R R R Lo g
REFET Y 2R 2 — , T HIR A & i v [ 2 F
X R IR A M (cervical squamous cell
Carcmoma,CSCC)xE¥mIJ Je i WL L2 AR
12 F AR — P B8 RS B, A H
i T M 3 47 1 TR E PR A s U 15 5 55

EREFAUIIR S I SSF 2L L 1~ PP 3 (a1
FLE1 12 Z PGB (E1 ubiquitin-activating enzymes ,

A F} E1) (E2 %2 R 454 Wi (E2 ubiquitin- conjugating
enzymes , i FR £2) DA ) E3 17 K i# 121§ (E3 ubiquitin
ligases, T A% E3) AU EIVE T . E13GEZ R #Hiz
RG4S B2; B3 TSt Re S ETFUN , vl A
E2 2 REHEBIMEAE M B2, Casitas BN
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W4 2008 4F- 6 H—2014 4F- 8 H g i1 i 25 B
Joi BB 12 B CSCC A BEFRAR 114 7], B AR 8%
29~75 % ,HLAEIE 55 % o 114 Bl 3 TR E K E R
L9561, A BKERIC 196, e s ~rh 34k 49 6] A%
A3 Ak 65 1, IR HEIREE <1/3 LR 4EWLZE 47 1], 1/3~2/3
F Y NLZ 30 19, >2/3 7 4EWLIZ 37 o B o e K
<4 cm 1044, =4 ecm 104, JCFELE MR E S5 5655
100191, A % bk L 2555 7% 14 49, FIGO 43 T ~11
A 1001, T B~M3Y 14451, A BEHG BIREA K N F
RFRA, BE ARG AR Z 0 AT . AR EA

J8i (Casitas B-lineage lymphoma, Chl) & FH /& E3 KK B8 RS 51 23 v AZ AL UE G i 8 5 2021-086)
B R EZ NG, 1 e-Cbl(MFKRNFS5) (Chl-b(X. 1.2 Fik

X RNF56) Fil Cbl-c ( X F% Cbl-3 . RNF57) 4 k. A 1.2.1 %k

W58 4R 38 , Cbl 2 11 5805 1 01 78 2L Bk e i s L 465
B ESEMEN RE RRTREEEEM, M
PR 25 G B IR 22 1) i 235 4 22 S, LA i vh R 4%
HVE LA 6] Eﬁ‘ﬁ,cu%ﬁ%ﬁ%fcscc
W R IR M B A AT R . AT 58 R S e
A2 K 0 ¢-Cbl | Cbl-b A1l Cbl-c £ 114 5] CSCC H B’J
FIRTE L, 4 Hr Chl 8 F Z B AE CSCC T AR FH &
Il IR 3 S

G ALY (2R FH EnVision 75 , BARERAE A B
e iUl AT EAT o e-Chl oA (55 25818-1-AP,
B BEIE 1:200) (Chl-b HTHA (585 12781-1-AP, Fi B¢
F£1:50) (Proteintech 23 7], 52 [# ) ; Chl-c LA (T8 5
sc-390648, i FEE 1:100) (Santa Cruz Biotechnology
INF), S ; i M DAB(Dako A F, P14 ) . A
C R B 2 SUVR B X i, PBS AU — B A B 4
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G ACHIEER HEHZ UL 245375 (histochemistry
score, H-score) . & ORE . TLE @104, 5595 0
14, hEEE AT 24, i (011 3. H-score=
3 x IRE AN TE /L + 2 x TP A5 @Y E 44
+ 1 X595 AU E 0%, H-score 5 [l 4 0~300"",
K X-tile BAFH 32 c-Chl,Cbl-b LA K Chl-c i A3
IR FEMIBTH B H-score < 40 %E SR c-Chl IR,
H-score =40 5 XN ¢-Cbl #1323k ; H-score < 70 & X
“} Cbl-b il Chl-c ik 35 , H-score =70 & X} Cbl-b
HIChl-c X,
13 %itssE

I JH SPSS 21.0 %45 R AT GE 1T 3 H o e-Chl,
Cbl-b DL & Cbl-c £ CSCC i 21 2 iz sz 8k I jr &
K11 H-Score R FH B AREZE (% + ) o, B[]
Fb R H e K 56 . c-Cbl, Cbl-b LA K Cbl-c £ik 5
CSCC H 3 i AR BARFAE Y 56 2 R Pearson YK 56
Y, Fisher #5 B LR LA 55 . >R Kaplan-Meier 22
il A A7 2R log-rank 353817 B E ERE IR . BRI
F1Z2 28 WS 43 A SR FH Cox XU L 451 ] 053 A5 51
P <0.05 hESAGIE .

2 & R

2.1 ¢-Cbl,Cbhl-b ¥A & Cbl-c f£ CSCC P 84 & ik & 2
5 &5\ KRR A ARG X A

¢-Cbl . Cbl-b LA} Chl-c & AL T4, {8 ]
ENLT UM . 1146 CSCC &, c-Chbl |H &1k
87 il , Ik % 3k 27 9 ; Cbl-b 75 3k 69 fi] , Ik £ 15
45 5] ; Cbl-c fm FR 1k 55 B (RFKIK 59 4], c-Chl 729
ZH AT SRR [ J2 H-score 43 31| A 143.80 + 8.76.,
95.13 + 6.54, HAF I 41 22 v 1) 2 1K w8 0 5 bR
2 (P < 0.001) ; Chl-b £ % 41 ZURUE 55 IR 1 iz
H-score 73 5114 83.95 + 5.28 .93.54 + 3.91, H A Al

SRS Al o B LT 5 N
A: CSCCHHL LR c-Chl 3835 s B A5 0K 1 B c-
Chl-c 2535 F 5200k _E ¥ Chl-c X #35 (EnVision ¥, X 200)

I 55 IR b Rz i 2R 8 T B 25 5 (P=0.146) ;
Cbl - c £ ¥ 2 23 A9 55 8tk b B2 H-score 43 511 4
83.62 + 6.34.36.54 + 4.64, HAeJm 4l 4 1 3k
TRk Rz (P <0.001,81), c-Chl ik 5
I8 4346 (P=0.040) LA X b9 e KA (P=0.011) A1 C
HAE &~ A L B e R AR < 4 em 8 h R84
15 30 c-Chl ik 5 BE Y IKERAL IR E TR
W EL S5 5672 DL K FIGO Ar 34 Jo 6 (P #4 > 0.05) .
Cbl-b 2635 5 HIRE (P = 0.045) f1 56, HAR IR AT
& > 23 SR LZ B E P 3R 5 (H Chl-b £k
BEARWRE KA RAC ME b e R AR
G5 FE L) FIGO 430 W LG (P > 0.05) . Chl-c
Fe Ik 5 IR 4k (P=0.012) #15¢ , HAe %Ak il
FEIRH T 0 Chl-c Rk 5 BEFIE IS RIL J=E
TREE Rd e AR Mk LS5 56345 LU K FIGO 4310135 T8
K(PH)>0.05,%1),
2.2 ¢-Cbhl.Chl-b YA & Cbhl-c & ik 5 CSCC & % i)
X A

BARWKET , Az BETT R 106~ H (24~1554>
R BEU5 A 18 45 8 Hh B s 3 R 16 191 i
FHET- . Kaplan-Meier H A5 BT 7R« e-Chl & 3
ik B F I TC I A 1 (disease free survival , DFS)
AR A A7 B (overall survival, OS) FLAK #6355 35 1k
£ (P <0.05,E 2A .B) ; Cbl-b A K Cbl-c #3ik 5 i
FZ 1 DFS F10SEI T (P > 0.05, K 2C~F) ., Cox
BARI 2R [ 43 M7 R IR TR (P=0.037) (iR L 45
5% (P=0.010) .FIGO 43 (P=0.010) Lk J c-Cbl 3&
ik (P=0.022) 5 DFSAHC; IR IE R (P=0.007) itk
ZE 5 (P=0.004) \FIGO 4311 (P=0.004) ) J c-Cbl
Fik(P=0.041) 5 OSHIE . KRR A G
X ZRGA Cox Z 2 I 5AT , Forhipk e 25
IR FIGO WIS HianZ — , A HAAZ K
EIMTo Cox ZIHE /T 7w : FIGO 43738 (P=0.048)

ChUMIEFEIE 5 C: CSCCHEAL LY Chl-b @ 3h 5 D s3Ik b 7 Chl-b /3634 B CSCC 4l 4!

1 CbIEBZKIKTE CSCC FHRIEBR
Figure 1 Expression of CBL protein family in CSCC



HAIEH 1M SRTRRA T 2, R S B3 32 Z G Chl S T 5 SR g i ges b 19 23k Keilfe R
20234E1 H B[] ot ERC A (A ARBRE R ) ,2023,43(01) :034-039 « 37 -

%1 c-Cbl,Cbl-b#lCbl-cRi%5 CSCC BEIGKFRBFHEN K F
Table 1 Relationship between expression levels of c-Cbl, Cbl-b, Cbl-c and clinicopathological features of CSCC specimens

§ c-Chl Chl-b Cbl-c¢
WHERHEIC Bk mdok PR k) BEkEG) P Rk Bk PR
AU 0.385" 0.797" 0.357
<45 % 19 6 13 8 11 8 11
=45 % 95 21 74 37 58 51 44
liS=g =t 0.072* 0.441° 0.357
i 95 19 76 39 56 51 44
H 19 8 11 6 13 8 11
Jih9eE 534k 0.040° 0.603" 0.012°
E~thrie 49 7 42 18 31 32 17
ok 65 20 45 27 38 27 38
RIHREE 0.282° 0.045" 0.802°
<132 47 10 37 24 23 23 24
1/3~2/3)2 30 5 25 12 18 17 13
> 2132 37 12 25 9 28 19 18
i sme KA 0.011* 0.086" 1.000"
<4cm 104 21 83 44 60 54 50
=4 cm 10 6 4 1 9 5 5
WL 1.000" 0759° 0.316°
o 100 24 76 40 60 50 50
H 14 3 11 5 9 9 5
FIGO 431 1.0007 0759° 0.316'
[~11A 100 24 76 40 60 50 50
I B~1I 14 3 11 5 9 9 5

“Pearson K55 ; Fisher W TR LI .

100 100 100

c-Chl KI5

Cbl-b i #3k

~ 80 80 ~ 80
X S N R
= 70 ; 70 = 70 Chl-b &%
L"—i ~ ~ L
2 60 c-ChIIE ik S 60 c-ChIMIEF R = 60
s0l sol 50
J0- P=0.016 J0- P=0.033 J0- P=0.547
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
HEAEIHE (A ) MR A () ML ()
D 100 E 100 F 100

Chl-c 34

Cbl-b kA

Chl-c k335

80 ~ 80 80
NS 2= = By S e
% 70 Chl-b ik 70 Chl-c 1% % 70 Chl-c B3k
60 = 60 60
39 P=0.408 39 p=0228 302 P=0.074
0 20 40 60 80 100 120 120 160 0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 120 160
AAFRFIE () AAEIS ] () AAFIR T ()

A:c-Chbl FiEE DFS B LK ;B c-Chl Fik 5 OS Y K 5 C: Chl-b F K 5 DFS YL FR ;D : Chl-b ik 5 OS YL FK ; E: Chl-c ik 5 DFS Ay 56
Z;F:Chl-c #iA 5 0SHIK R,
El2 CSCC i CblEHFK % FKIER Kaplan-Meier 477 B ¢

Figure 2 Kaplan-Meier survival curves of patients with CSCC according to CBL protein family expression status
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Table 2 Univariate and multivariate Cox regression analysis of prognostic factors for DFS and OS

25 DFS 0S
HR(95% CI) P{E HR(95% CI1) P{E
HREAAE
A 1.716(0.394~7.470) 0.472 1.494(0.340~6.576) 0.595
kA=A 2.146(0.763~6.038) 0.148 2.673(0.922~7.753) 0.070
SRR 0.957(0.378~2.425) 0.926 0.985(0.367~2.647) 0.977
IR EE 1.836(1.038~3.247) 0.037 2.478(1.281~4.795) 0.007
Jie e KA 1.441(0.331~6.270) 0.626 1.699(0.386~7.480) 0.483
eSS 3.980(1.394~11.368) 0.010 5.096(1.703~15.252) 0.004
FIGO 434 3.980(1.394~11.368) 0.010 5.096(1.703~15.252) 0.004
c-Chl 0.338(0.133~0.856) 0.022 0.356(0.133~0.957) 0.041
Chl-b 1.350(0.506~3.601) 0.549 1.559(0.540~4.502) 0.412
Chl-c 1.777(0.689~4.586) 0.234 2.534(0.880~7.294) 0.085
ZRBAAITHT
RIHRE 1.488(0.813~2.721) 0.197 1.971(0.983~3.949) 0.056
FIGO 431 3.036(1.009~9.133) 0.048 3.414(1.094~10.652) 0.034
¢-Chl 0.375(0.146~0.964) 0.042 0.424(0.155~1.163) 0.096

VI K e-Chl 23k (P=0.042) 5252 MR DFS [0 57 i K
£ ; FIGO 43 (P=0.034) J& 52 1 OS (1 1k 57 Tl I
F;c-Cbhl RIBIEFZM OS AL, (HAJE OS 1
M7 S R (P=0.096,%2) .

3o %

Chbl /2 E3 KE WG A EZE A5, H c-Cbl,
Cbl-b A1 Cbl-c 1. Chl F 3N A& H 115
BE RS B N 3t 1% 52 R 33 i 45 A (tyrosine kinase -
binding, TKB) gE R I 1 A% $2 X (linker region) DA
K 1LANIRES (ring finger, RF) £54438 . TKB 45438
1A VOGRS 1N 4545 4 EF-hand 1 1728 K SH2
SR, PT A5 Chl 25 1 5 R L BB R 1b 1§
RERSRILZ M A BLAE R s RF 253 HAT E3 TG M,
A2 N E2 5B B s 2 X5 A PRSP IR T
SR, TR E3 3G 2 G H E " Chl K% 3
AL Com PRSP PERAR , A5 & % I 2R (proline
-rich, PR)Z5 A9 3, Al 41 5 SH3 4544 30 H 1 AH B
YEH o c-Cbl 5 Cbl-b Z5H9 3 JL-F- A0 R , C % 3% & A
PR &5 3a PL K 17 2 A0 5% (ubiquitin associated , UBA)
ZEMI I, 5 ¢-Cbl #1 Cbl-b A [H], Cbl-c # C ik =
UBA 254938, H PR Z5 3K BE 00 ChlEE (1Y)
T RGN SZ AN E A7 R % S TR , 2
B R Z R (T Y3244 B 4 SZ AR LU K Fe 244 )
I A G AR RGE, Chl A v
B A A A A8 Mgt i A2 7 M R YY 2 A RN A 37 A i 2

TRl . IEH ST, Chl 2R 1 ARG MR S AE L
T 4n 5, A AL RF 45 k48 bl N 3t TKB 25 44 35,
s . 2452 BB, Chl W3R 55 2075 1k 1 52 1A s
RAIREEE T, B 2 AR R, 15 S5
AL LLSE H E3 1 PR

HWFFERIE , c-Chl A1 Cbl-b Al 3@ i 4] CD8* T
200 %) 5 AR D 1T SR 495 0 L ) B 33 40 ) ) B EL DB
o E RS0 BT IIRE IS M, DRI g ke 7
FLIYE T, Cbl-b AT 3@ 2 9 ) Smad3 A% A7, 9 4%
oA A R - B A5 538 I Ui SR DR 9 2 5%, ke i
i o A B A2 2B RE Y . AR R B, R
ik Cbl-b AT fE 3 Chl-b 5 & RAEA K F 1 324k
(insulin-like growth factor 1 receptor, IGF-1R) fi}) #H .
YEH , I115 5 IGF- 1R 32 R ALFEf# LUK IGF-1R {7
SO M I 22 24 24 T R R LR T A0 1 1
B, AHFSE PR, c-Chl F Chl-c 7 CSCC Jip H 41
(2235 8 TR SRR 1 R, 5 LA A D i M 1) B
UIARAT , F2 1 c-Cbl 1 Chl-c 7E CSCC % 4= Ha] REAL i
PEVEFH . ASHIFSE R % BR Cbl-b 7858 AR S7 R 1
RN BEXES . BHATW5EIA R, Chl Kk 5
55 bR A 3G FE AR OG . BRI, ¢-Cbl Fl Cbl-c 7E
CSCC i 21 2 b R 3K AT BB T CSCC 4t At 14 56
Jing %R IE , c-Chl 7E 15 SO I I8 th R IR
H. c-Cbl Fik 5 WHO 739 L) J% Karnofsky D BER A
WA A o Liu 5838 , £ ZLARIE T, Chl-b 3Rk
SR ZIRLI K HER2IRES T K . AW R,
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c-ChIFE R~ b L B KAZ < 4 em g rh 26k 44
T 5 Chl-b 7EI2 W TR >2/3 LR e L2 Ho vh Rk g
15 s Chl-c FEAR AL R rh Rk %= . HHT, & Cbl
O iR T A (B A R B 2D o Luo 55 HRIE
T2, e-Chbl LA K Chl-b B 2635 - 1 OS FI G
BB A A B (progression—free survival , PFS) #{lk &
TR N F4R% . 1 Kumaradevan 2838 |, c-Chl
TR INEE H e R ) OS B IR A i B i B 4
Ko Liu %S &P, Chl-b 5 26k 7L E f A 1Y
OS Fll DFS AR Rk B F K . ABF5E &I, c-Chl
{5 221k CSCC MR & LU IR 2235 B 3 1 DFS 1 OS ZE K
(P¥]<0.05); Cox LA Z A Z A R/ HT /R : c-Chl
FEIRJEFZ M DFS (10 57 U5 2 5 e-Chl 38 &5
M OS AYAH G 2 HARJE: OS RIS TR & . 7
BLERIMIE, “c-Chl M A 2 & Rk U 5
“c-Chl R I8 BF BUG I AT o FRATHED , 75
B Bt c-ChAE by I8 35 PR ] A1 0F o & 2 | B s
c-Chl ] g 38 Ao ] 48 0 e i {75 - 38 6 R 45 g

& HARLEA 75 J5 LR AT . AR &3
Cbl-b Fl Cbl-c 1K 5 B35 DFS A1 OS A I 25 AH Pk
(P¥)>0.05). KL, RIFFEHER , c-Chl AT RE KA
CSCC Y ZE I U R, K 0 e-Chl By kAR A
AT CSCC B H MG $Eit 5%

(&% 30K ]
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