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Prognostic Significance of Full-length SYK Expression in Human Hepatocellular Carcinoma
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Abstract; [Objective] Spleen tyrosine kinase (SYK) has two isoforms, full-length form SYK(L) and short form SYK(S) , which
has different roles in human malignant tumor. The reports of SYK(L) in HCC are few. This study was to generate SYK (L )-specific
antibody, and investigate the correlation between the expression pattern of SYK (L) protein in HCC and clinicopathological
characteristics and prognosis. [Methods] SYK (L)-specific antibody was generated by a biotech company. The expression of SYK (L)
was detected in 162 cases of HCC tissues and adjacent non-tumor liver tissues by immunohistochemistry. The relationship between the
expression statues of SYK(L) and clinicopathological characteristics and prognosis was analyzed. [ Results] The specificity of SYK (L)
-specific antibody (SYK-23) was well. The positive rate of SYK(L) was significantly lower in HCC tissues [64.8% (105/162) ] than
that in adjacent non-tumor tissues [98.1% (159/162) ] (P < 0.001); moreover, SYK(L) expression was significantly associated with
the tumor size, tumor differentiation, satellite nodule and vascular invasion (all P < 0.05). After resection of primary HCC, the patients
with SYK(L)-positive tumors had a significant longer recurrence-free survival (RFS) and overall survival (OS) than those with SYK(L)-
negative tumors. The multivariate cox proportional hazards regression analysis of prognostic factors for RFS and OS showed that the
expression of SYK (L) was an independent factor for prognosis of HCC. [Conclusion] Down-regulation of SYK (L) protein expression
may be involved in the carcinogenesis and metastasis of HCC, and is a powerful molecular marker to predict the HCC prognosis.
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Fig.1 Domain structure of SYK(L) protein and its
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alternative splicing variant SYK(S')
SYK(S") has 23 amino acid residues (DEL) missing in the IDB
region, and the sequence homology of 23-residue DEL across species

is shown
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Fig.2 The specificity of SYK (L )-specific antibody (SYK-
23) was tested in HCC cells
SYK (N-19) which could detect both SYK(L) and SYK(S), was

used as a positive control
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Fig.3 Representatives of SYK(L) expression in HCC

A, positive expression; B, negative expression and matched non-tumor tissues detected by immunohistochemistry ; C ; matched non-tumor tissues;

The scale bar is 50 pm
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Table 1 Correlation of SYK(L) protein expression with
clinicopathologic features in 162 HCC patients

% of patients with SYK(L) expression

Characteristics Cases
Negative Positive

Gender

Female 17 23.5(4/17) 76.5(13/17)

Male 145 37.9(55/145)  62.1(90/145)  0.296
Age (years)

<50 87 33.3(29/87) 66.7(58/87)

> 50 75 37.3(28/75) 62.7(47/75) 0.624
HBsAg

Negative 25 36.0(9/25) 64.0(16/25)

Positive 137 35.0(48/137)  65.0(89/137)  0.926
Child-Pugh classification"

A 154 34.4(53/154)  65.6(101/154)

B 8 50.0(4/8) 50.0(4/8) 0.454
AFP (pg/L)

<20 51 31.4(16/51) 68.6(35/51)

20-400 47 34.0(16/47) 66.0(31/47)

> 400 64 39.1(25/64) 60.9(39/64) 0.679

Tumor size (c¢m)

<5 67 254(17/67)  74.6(50/67)

>5 95 42.1(40/95) 57.9(55/95) 0.031
Satellite nodule

No 140 31.4(44/140)  68.6(96/140)

Yes 2 59.0(13/2)  409(9/22) 0016

Tumor capsule

No/incomplete 69 40.6(28/69) 59.4(41/69)

Yes 93 31.2(29/93) 68.8(46/93) 0.246
Vascular invasion

No 143 30.1(43/143)  69.9(100/143)

Yes 19 73.7(14/19) 26.3(5/19) <0.001
Tumor differentiation

/1 84 23.8(20/84) 76.2(64/84)

/v 78 47.4(37/78) 52.6(41/78) 0.002
Cirrhosis

No 24 33.3(8/24) 66.7(16/24)

Mild 7 33.3(24/72) 06.7(48/72)

Moderate 53 35.8(19/53) 64.2(34/53)

Severe 13 46.2(6/13) 53.8(7/13) 0.840

YNo patient with Child-Pugh class C was found
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Fig.4 Recurrence-free survival (A) and overall survival
(B) curves is based on SYK (L) protein expression status

Actuarial probabilities were calculated by the Kaplan-Meier
method and compared with the log-rank test. After resection of primary
tumors, patients with SYK (L)-positive expression in primary tumors
had better RFS and OS rates than those with SYK (L)-negative
expression (both P < 0.001)
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Table 2 Univariate prognostic analyses of recurrence-
free survival (RFS) and overall survival (OS) rates for

162 HCC patients after hepatectomy

RFS rate(%) 0S rate (%)
Variables Cases ———— EE—
3y Sy 3y Sy

Gender

Female 17 47.1 235 64.7 44.1

Male 145 33.6 29.2 0.888 59.2 42.0 0.944
Age (years)

<50 87 377 31.8 573 455

> 50 75 32.0 22.6 0.563 62.7 40.1 0.854
HBsAg

Negative 25 52.0 39.6 64.0 50.9

Positive 137 31.9 26.6 0.200 59.0 38.9 0.498
Child-Pugh classification

A 154 36.2 294 60.9 44.0

B 8 125 125 0278 375 25.0 0.286
AFP (/L)

<20 51 41.2 31.0 60.8 44.4

20-400 47 26.7 17.6 547 324

> 400 64 359 32.1 0426 62.5 47.6 0.288
Tumor size (cm)

<5 67 55.0 40.8 759 58.6

>5 95 22.1 20.0 <0.001 48.4 32.0 0.001
Satellite nodule

No 140 37.6 324 642 46.2

Yes 22 182 4.5 0.001 31.8 22.7 0.006
Tumor capsule

No/incomplete 69 29.0 2.12 52.2 339

Yes 93 39.4 31.5 0.032 654 49.7 0.063
Vascular invasion

No 144 37.8 30.5 62.9 46.2

Yes 18 14.0 14.0 0.004 36.1 18.0 0.001
Resection margin(cm)

s 89 30.0 23.7 515 347

> 1 73 479 328 V06 g5 53 0009
Tumor differentiation

/1 84 425 364 700 503

/N 78 269 201 "002 474 336000
Cirrhosis

No 24 333 292 542 40.0

Mild 7 347 303 625 434

Moderate 53 358 283 547 412

Severe 13 369 185 OO 677 254 093
SYK(L) protein expression

Negative 5T 130 46 41.6 2438

Positive 105 467 40.9 < 0.001 695 527 <0.001
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Table 3 Cox multivariate analysis of contributory factors
to RFS and OS among 162 HCC patients after

hepatectomy!
Variables B SE Hazard ratio (95% CI) P
REFS
Tumor size 0.647  0.198 1910 (1.297 ~2.814)  0.002
Satellite nodule 0.575 0250  1.777 (1.089 ~2.901)  0.021

SYK(L) expression  -0.857 ~ 0.198  0.424 (0.288 ~ 0.626) < 0.001
0S

Tumor size 0.653 0227  1.922(1.232~2.998) 0.005
Satellite nodule 0.557 0276 1.745 (1.016 ~2.997)  0.045
Resection margin -0.627 0219  0.534 (0.348 ~ 0.820)  0.004

SYK(L) expression  -0.756  0.217  0.469 (0.307 ~0.718) < 0.001

1) Only the factors that were found to affect RFS or OS are listed
in this table. 95% CI, 95% confidence interval
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