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[ Abstract] Background and purpose: Abnormal expression of arginase 2 (ARG2) in a variety of human
malignant tumors was detected. Previous studies found that ARG2 significantly increased in hepatocellular carcinoma
(HCC) and was related to histological grading of HCC. This study aimed to analyze the association of ARG2 expression
with cell proliferation, apoptosis and prognosis in HCC. Methods: The expression levels of ARG2 mRNA in 14
samples of HCC, paracancerous liver tissues and 14 samples of normal liver were detected by reverse transcription-
polymerase chain reaction (RT-PCR). Tissue sections from 158 HCC patients were examined immunohistochemically
for protein expression of ARG2, proliferation-related proteins (Ki-67 and cyclin D1) and apoptosis-related proteins
(activated caspase-3, caspase-8 and caspase-9). Immunofluorescence double labeling method was used to detect the co-
expression of ARG2 and activated caspase-3, and the colocalization between ARG2 and apoptotic cells. Patients were

followed up by telephone. Results: TThe expression of ARG2 mRNA was significantly increased in HCC compared
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with the paracancerous liver tissues and normal liver tissues (F=27.10, P<0.01). The expression of ARG2 was positively
correlated with the expression of Ki-67 and cyclin D1, respectively (#=0.247 8, P<0.01; »=0.372 7, P<0.01). The
expression of ARG2 was positively correlated with the expression of activated caspase-3 and caspase-8, respectively
(=0.191 0, P<0.05; r=0.180 5, P<0.05), but not with the caspase-9 (»=0.108 9, P>0.05). Immunofluorescence double

labeling showed that ARG2 was coexpressed with the activated caspase-3 and colocalized with apoptotic cells.

Kaplan-Meier survival curves showed that the median survival time was 32 months in ARG2(-) group, 18 months

in ARG2(+) group and 15 months in ARG2(++) group. The log-rank test results showed that there were significant

differences in median survival time between the groups, and the median survival time in ARG2(-) group was longer
than that in ARG2(+) and ARG2(++) groups (¥’=12.278, P<0.01). Conclusion: ARG2 may be involved in regulating

the proliferation and apoptosis of HCC cancer cells. Detecting the expression of ARG2 in HCC tissues may indicate

prognosis.
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1.2 FEKF

TRIzolid 5] & W4 H 3¢ E Invitrogen/A 7] ,
S % 5 - i A% 20 S (reverse transcription-

polymerase chain reaction, RT-PCR)RF| &M H 5
R TRROGE)ARAF, RITAFITEARG-2
LRI FI Santa Cruz/A W], BT AKI-67H b &
Prikg B #E N H AE AR BR AR, RPtA
cyclin DIFRFEREHTIARIE [ 55 AL (L) A R A
A, /NP PA T P caspase-3Hiik . Pt AL T
FEcaspase-8HiiA . it N HLrEfEcaspase-9BTiAY
W A SR R 2 A R E], i E
Tl (CHRP) I 0 L 2B g /70N B Y —he TARHR
Ke i H Ak 20 & W B R AR (B ) A PR
o, PERiHlgG H&L(Alexa Fluor®488)4¢
“¥i. WAEY/NEIgG H&L(Alexa Fluor®568)7¢
e hu e [ SRR S A R A F, 4
Ji1--Hoechst4e A A & 04 H k38 =~ KA He
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1.3 RT-PCR3:I§

L TRIzol U] F 42 A RNA, R Al 4 4b
G366 BE TN 2 W BE (D) {260 nm £2280 nm
i, THARNAG & &, 5 N4 ™
i UL 4T, #HFKcDNAT-20 CH{
M. ARG-22W I FUFg| 955 h
5’-AAGCTGGCTTGATGAAAAGGC-37,
5’-GCGTGGATTCACTATCAGGTTGT-3",
P E119bp; GAPDHIEH . TiEs|
S35 5 -CCATTTGCAGTGGCAAAG-3”,
5’-CACCCCATTTGATGTTAGTG-3’, =¥k
JE202 bp, JWARFR: 20 pLo RN 94 C
5min; 94 °C 45s, 58 C 45s, 72 C 45s, 25
MEH; 72 °C 8 min, H5 L PCRYIE ) fim A
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4 CIRE12~14 h; FH0.01 mol/LIYPBSYE3IKR,
K10 min; #ELEZRKSr, BINDOE = ik
A2 h; JH0.01 mol/LAYPBSPE3YK, VK10 min;
DAL KE Rl B e, 4 CHEOGIRE T &
o ZOLIRMEE TSI,
1.6 SEitFaE

I FHSPSS 17.058 A3 A A BRER I, S
LA LE R R KR AT, 5412 18] AR

FHSpearmanﬁi*ﬁ?éﬁ*ﬁ‘; Xﬂﬁiﬁ%ﬂ@rﬁﬁlog—rank
£ 56 - H Kaplan—Meier £ f7 12k . P<0.05°0 2%
AR
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TEmRNAKSE |, ARG-27EIF % P42 . 9
AT FR TR . FEHCCALS (3236 B i 38
(F), iR SR, HCCHZFFARG-2 mRNA
FEIRIKOF- I 3 TR I SR o5 A 8l Hogs
FAGEHEE L (P<0.01),

R K L, ABFE4IE &R WEE B
s ARG-2TESE S T A RIE % PSR
ik, TEHCCAZUPRYFRIA R T 5 A2 URNE
JFZHEZL(P<0.01). GE A1 SULA A I 25 3 oK
ARG=2 1) B Y (2 5 v T HC C 40 il A 20 )i S5 9
(E12),

2.2 ARG-2%F%ix 5 aEFAEME X5 FKi-67.
cyclin D13RiEHIHE X

R EIR, ARG-2EES5MMKi-67 .
eyclin D135 5 IEA (53 5r=0.247 8, P<0.01;
r=0.3727, P<0.01, %1, K2),

N PLT HCC

ARG-2 — 119 bp
GAPDH —202 bp
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g 0.8
< 0.6
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5

~ 0.2
0.0
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B 1 RT-PCRA#TARG-2 mRNAZEIEEE AR, EEEHAR
HCCHIRIE
Fig.1 RT-PCR analysis of ARG-2 mRNA expression in normal
liver tissues, para-cancerous liver tissues and HCC tissues

RT-PCR analysis of ARG-2 and GAPDH.The bar chart demonstrated
the ratio of ARG-2 to GAPDH. **: P<0.01, HCC tissues compared
with normal liver tissues and para-cancerous liver tissues; N: Normal
liver tissues; PLT: Para-cancerous liver tissues; HCC: Hepatocellular
carcinoma



108

':z“ ’.

i
e."- - .y (“sﬂ-

A

A
}\9,

a5, e
S 0 "-‘( ':
(EnVision, x200)

B2 ®wEALALERNARG-2. Ki-67Fcyclin D1AEHCCALR hRRE R ELL

Fig.2 Immunohistochemical analysis of the expressions of Arg-2, Ki-67 and cyclin D1 and their localization in HCC tissues

A: Arg-2 was detected in the cytoplasm, staining displayed ++; B: ARG-2 staining displayed +; C: Ki-67 was detected in the nucleus, staining
displayed ++; D: Ki-67 staining displayed +; E: Cyclin D1 was detected in the nucleus, staining displayed ++; F: Cyclin D1 staining displayed +.

1

158%|HCCAHLA R ARG-2% A 5Ki-67. cyclin D1RizBIHEXES T

Tab.1 The correlation of ARG-2 expression to Ki-67 and cyclin D1 expressions in 158 HCC tissues

Spearman correlation

Spearman correlation

ARGroesn Ki-67 expression S Cyclin D1 expression B
- + ++ rvalue P value - + ++ r value P value
- 2 10 18 14 02478 00016 15 2 503727 00000
+ 63 7 24 32 14 31 18
++ 53 0 21 32 5 19 29
2.3 ARG-2%ki&5AT#HXEHcaspase-3. #2),
caspase-8. caspase-9F&iAZHJMEL M 2.4 ARG-25FTHXxZRFE N Wcaspase-3
AT it — s e AUk = )ik RIEBHREMS T
Hr158fHCCLH LI ARG-25 31k S caspase-3 . NiHE—E S MTARG=-25 40 i H T- A9 AH %

caspase—8fllcaspase—9FE A AN M, S5 BN .
ARG-2% 15 Scaspase-3 . caspase—8Fik & 1EAH
F(r=0.191 0, P<0.05; r=0.180 5, P<0.05); M5
caspase—97& A JCHH i A (7.=0.108 9, P>0.05,

M, FRATE F 2 9 SRR i i A I HC CZH 2
HARG-28HE H 51 LA caspase-3IL 3R K H ML,
gt IR, ARG-257%1kcaspase-31F1E 3R
A(E3).

F 2 158fi|HCCHLAHARG-25RZ Scaspase-3, caspase—8, caspase-9FKiEHIHE X IES
Tab.2 Correlation of ARG-2 expression to caspase-3, caspase-8 and caspase-9 expressions in 158 HCC tissues
Caspase-3 expression i]ﬁ:gnti?)rrll Caspase-3 cSoI;?:lrérinti?)rrll Caspase-9 (i)l:*?glr;ntifrll

ARG-2 expression N analysis expression analysis expression analysis

- + ++  rvalue P value - + 4+  rvalue Pvalue - + ++ rvalue P value
- 42 19 18 5 01910 00162 23 10 9 01805 0.0232 15 13 14 0.1089 0.1733
+ 63 17 37 9 19 35 9 19 36 8
++ 53 14 24 15 13 28 12 11 23 19




(P @BB&AER L) 201845285521

109
2.5 ARG-27E AT FEHA R HIRIE ARG-2(++)4H, W fKaplan—Meierik #E47AE 174>

iz FH AR I8 T-—Hoechst4t (437 &K MHCC Mrot 2wl EAE 2, 4R A A7 R i Flog—rank
AP TN, 45RER, MTMRMME A5, R ER: ARG-2(-) AT A 7R E A
BEUCEWRY, ArgfIMEES SHETARAEIEN 320 H, ARG-2(+) A i EfF R 184 H
(Bl4), ARG-2(++) (i AEAERT A 15 A, #5422
2.6 ARG-2EHSHCCEEWFHMEEESHT FAGH X, ARG=2(-)4HE TARG-2(+)F

BHHCCEE /> MARG-2(-). ARG-2(+)F1 ARG-2(++)4(’=12.278, P=0.002, [5).

(x400)
E 3 #EEENIFRIEERARG-25F L caspase-3F KA

Fig. 3 Immunofluorescence double labeling showed that ARG-2 was co-expressed with activated caspase-3

A: Green fluorescence signal showed positive expression of ARG-2 in cytoplasm; B: Red fluorescence signal showed positive expression of activated

caspase-3 in the cytoplasm; C: Blue fluorescence signal showed the nucleus; D: A, B and C stacks showed positive signals of ARG-2 and activated
caspase-3 positive signal co-expression (yellow)

(x400)
B4 SHEWRAENARG-25FTHmLRIEBR

Fig. 4 The co-expression of ARG-2 and apoptotic cells was detected by immunofluorescence

A: Hoechst staining showed that normal cell nuclei were pale blue, apoptotic cells had dense hyperchromatic nucleus (arrow); B: Green fluorescence
signal showed positive expression of ARG-2; C: A, B stack, display of apoptotic cells and ARG-2 positive cells co-localization (arrow)

Group

1 ARG-2(++)
_1 ARG-2(+)
ARG-2(-)
— ARG-2(++)-censored
—+ ARG-2(+)-censored
ARG-2(-)-censored

Cum survival

00 100 200 30.0 400 500 60.0
t/month

5 ARG-2(-). ARG-2(+)f1ARG-2(++)2HHCCEEEF %k
Fig. 5 Survival curves of HCC patients in ARG-2(-), ARG-2(+) and ARG-2(++) groups
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ARG R A G gl 44k 2 07 ik 4y HrHC C
HAUPARG-248 3k Scaspase—3 . caspase—8Fll
caspase—9FIEMUAH G, SR WK, ARG-23%
ik Hcaspase—3., caspase-8FKIAFEIFML;
DA RICEE R /R, ARC-251% b caspase-3
AILLE, HFHARG-2MHIEES S T-HRA
Mg fir; FHARG-2WHEZ 5T HCCHI L 1
Tt . Shosha ' MBS WK, FEB I P
TR rh A 2T i A P TR R R
ARG-2FI 211, ARG-21) IR B BEFA Bk
MTTM AT . McGovern® "' 1 Nature
R KRBT EERERY], ARC2IFEAMIG KT
b A b R R e TR, R LR SEIR
2 308 o AR G2 B 05 A (2 20 9 77 1 T L0 240 3

ARG-27EHCCH 1 =5 63k 1] BEARL & #5 S e I 9 1
F, R R 4 T . ARG-21H#HCC
0 MR T BARPLH IR A FEE— 2 A .
Gh, ARUFFEE I T ARG-2FE H SHCCHE TG
PIAHENE, ARG-2FHMEFA R 221 TS .

ZE TR, ARG-2R]RES 5/ HCCAN Ly
. FT-RYE R, BIHCCHZUPARG-2/19 5
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