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Construction and preliminary analysis of forward and reverse
subtracted cDNA libraries from Tetrastichus brontispae
Ferriere under low temperature
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Abstract; [ Background ] Tetrastichus brontispae ( Ferriere) , is a parasitoid that progressively improved the prevention of damage
caused by the Brontispa longissima (Gestro). Tis cold tolerance plays an important role in its population establishment and control
efficiency. Thus, exploring the tolerance genes of this pest induced by cold temperatures could provide important clues for the study
of cold tolerance mechanism of this parasitoid. [ Method ] In this study, cDNA libraries was constructed using forward and reverse
suppression subtractive hybridization (SSH). Here, ¢DNA from cold-acclimated insects were used as testers against the ¢cDNA of
none-acclimated insects used as drivers and vice versa, cold-acclimated insects as drivers with none-acclimated insects as testers. I-
dentification of positive differential fragments by white-blue plague selection and those confirmed clones were randomly selected for
sequencing analysis, of which the results were aligned with GenBank database via BLASTX programme. [ Result] The specific cDNA
subtractive library of 7. brontispae under low temperature was successfully constructed. The data showed that 40 and 4 high quality
ESTs defined from the forward and reverse suppression subtractive libraries were selected of which the length for the inserted se-
quences varied between 200 bp and 700 bp. The 44 high quality ESTs of subject were highly homogenous with that of other known
species and the main function of these ESTs involved in metabolism, cell structure, signal transduction, amino and protein synthe-

sis. We speculated that there were at least 5 different candidate genes that might be related to the cold tolerance of T. brontispae, in-
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cluding HSP proteins, trehalose-phosphate synthase, glutamine synthetase, ATP synthase subunit beta, and NADH dehydrogenase

(ubiquinone) . [ Conclusion and significance ] This study is important for future research on the expression of cold hardness of T.

Brontispae, and lays some theoretical basis on the molecular mechanism of cold hardness of T. brontispae.

Key words: Tetrastichus brontispae ; differentially expressed gene;

B> i Y W /N Tetrastichus brontispae ( Ferri-
ere) &= A2 F BB .0 M Brontispa longissima
(Gestro) Y H S M 25 £, [ 2004 4E DA [ 5755
AKRE G ERRAHELO I H & FE EEUS T Fr Btk
o BB R AR DX AL 2 B AT, A A5 T P
ARV S F A AR H X, 3k 2
X 1 A FEARAAE 10 C 7542, 2/ FIess
SR, S 0 °C () 8 I A o I IR R R
IHG R - P /) e AR Uk P 30 B ) 8 e s i A A
SR A RETE (IR AR (N R T e F 12 e
PRI LA e 32 FEF L0, B AR P 2 kA — R 5
ARSI AR Al 2R I (2013 ) B8 X AR i FR
ik INBETES S AL T AR DG 9T , 90 A0 W i HU FE R 46
i B AR BRI, S T AT
0 T AR o I Y Wl /) e R IR 3 ) PR 7 i
BLA , A< B 5% ) FH 400 61 7 98 4% 28 (suppression sub-
tractive hybridization , SSH ) 57 A i 126 8.0 1 B 1k /]
BT FEAH DG RE A

T 982 S BT — TR 2 O T 40
SR E GBS, BRI B AN R 2 2R B
I F AN [ B B DL K R A 33 BRL A T - 30 2
SRR L R (5K 8%, 2010) , By Diatchenko ez
al. (1996 ) B R Y, X BOR AR T AE Ao v &E
RS, A sh A P s b, BAT 43 R
AT, FORLLFIZE 2 (2001 ) A 1] SSH IESE
THZEEA S 88 Halonxylon ammodendron
(Men. ) Bge. 2l P A7 3 MpE S RBBERIA R 1R 1Y
FE[K ; Wang & Rowley (1998) Fi|F SSH /3 B 45 F| 7K
i Oryza sativa L. ZFERRER A T J5 SRR £
55 (2006 ) K F SSH M H AW 1fiL B Schistosoma
japonicum Katsurada M RPN G EH T 6 S ikK
P A e T R A R AL R RESE (2006 ) SR ] SSH
BA T # 4 Cyprinus carpio L. FZH 20 H 13 MK
NRERER IR B R RO EE A5 2= A AR (2008 ) A1) ] SSH
BT KE T MK E W Lissorhoptrus  oryzophilus
Kuschel 5 2= & 1A CHE AL 5 BRI 55 (2012) F1 1
SSH 43 & M2 T H/NE 0 L Grapholitha molesta
(Busck ) i B B AH OCHE PR A5, A1 56 A1) 410 1) 2%

suppression subtractive hybridization

SCTHIRBARBITE TARIRAL BE (0 C FALEE 24 h) 7
RO Pt FE /N A Py 22 S R TR 1 SRR A 0L, 43 B3 T
A 55 B P PG /N Tk SR 5GP, Ay 4 7 T
FEPENL IRt B AR

1 #el5a=%

1.1 ##

L1 R R ok A i F I /N0 el v [ PG A
M B BEER 5 55 A8 ) PR A7 AF 58 A8 i R R ]
FrE SRt DUBR.C i F i O 2 AT S, 1R R
F&PEF (25 C,RH =75% +10% ,L: D =12:12)
T S et e A 6 BB ZH 0 °C R b3 24 h i1y i k4
I

1.1.2 &KX 7 TRIZOL RNA #h#2iX%] ( IN-
VIROGEN J™) ,DNTP =#PR I A% 1 (K& FAY)
THEAMRAT) , Taq BE(KAPA) , TBE Z2 il (1R
BHE) ,10 x Loading buffer (8 K145 ) , DNA Marker
(e KF4) , QIAGEN I Gel Extraction Kit Qiagen
(QIAGEN A7) ), PMD-18T #ifk ( Ki% %AW 1.7
AR T]) , SSH 1] & ( CLONTECH 4] ) , HiAth
A AR 14 [ 7 o3 B i)

1.2 K 7H*

1.2.1 % RNA 442 %18 TRIZOL {5 &5 45
3 BCAb 32 5 X R 2H 5 LS RNA, ] NANO
DROP 7356016 B2 TH I vk B 0% & ), 2 2 A
RNA £, % & RNA & 4% BE, B 1 L A NANO
FROP kI %€ 1t

1.2.2 A& E R xR DAALIZAE tester, X IRZH
E driver JEATIE W) 2252, 5 H 4k B 4H 1 2R 3K 1 B 5%
A IXT HRZHAE tester, Ab BRAIAE driver FEAT 2 [0] %
A2, w BN IR R SR AK B SR i IR PCR-Se-
lectTM ¢DNA Subtration kit $iHH , 43 51& i cDNA 28
—HE S5 XUEE cDNA Jfalifl, KA tester cDNA i
V15530 2 1y, 535015 4k 1( Adaptor 1) 5 2R ( Ada-
ptor 2R) & $2=, il il tester cDNA 1 11 tester cDNA 2,
16 C 3t L3S , 4355 driver ¢DNA 7£ 68 °C T i
P85 1 IR28,8 h Jm, 3 1 RAIH IS A S TR & 14
At &AM driver HE1T26 2 IZR3E,68 Cid
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WALIR, AP AR I 1 pL #47 PCR 473,
RN FR bR 24 28 = ik A 45 . 5wl H,0,35.5 pL
MgCl, (KAPA),5 pL 10 x buffer (KAPA), 1 pL
dNTP(10 mmol + L.™") ;1 L Primer I (up 50 pmol -

pL ™), 1 L Primer I (down 50 pmol - wL.™") #10.5
pl Tag(5 U« pL™"), MAREL 50 pL, K55 13K
PCR WM BE R HL 1 pl, A 555 1 Ik PCR 93
AT ) HC A 2 BEAA 2%, #EAT 5 2 YC PCR 9758, [
SARFL50 pL,

1.2.3 UK cDNA SUE W # 22 R4 N\ B 41 %
B RIER AL A A QTAGEN I Gel
Extraction Kit Qiagen Jit MR & ( QTAGEN /A F])
Syl At aifl, 5 PMD-18T g4 4% , 58 Wi IE 2 In]
48 cDNA SCEERM L, F AL RIGHTTE Escherichia
coli JEZZ ML DHSa, IR A 7E & A 90 mm AMP 1y
LB A ,37 Cid g, PRikefb 7 i v,
1 mL LB B 33 1, B 20wl TR B O 5 A
SASEAR , INASHT 2 Y PCR 4 38 A0 [w] (0 5 A 52 vy 14
Z k1T PCR %5

1.2.4 4 EST(expression sequence tag) F £ J§ 7|
A BEALPRIE 500 A~ BHAE O RE SEA T I il
¥4 5 Genbank (http: // www. nchi. nlm. gov) H1
FPHNHEAT HEXT, 04T RIS R A4 AT

2 BR5HH

2.1 2 RNA AJHZEL WE cDNA BIE R R IEFR IS 15

T A RE FISE R M RNA 2R cDNA SCIE )
HIHE 25 1o A58 v 2 B0 Ab B 4 5 %) B4 8
RNA HLPK &5 1 7R, 288 (188 2 %417 i b mf
U, RUIHE BT RNA Se PR, ARFRZ 5 % iR 20
FESN I Aggy o/ Ango w7 R 1.81 Fi1 1.88, —F ¥4
F 1.8 ~2.0 Z[a] fF A TR,
2.2 RO BRSNS cDNA B 2 R ER Z 202
D PCR

2 WIHIE %32 5 i) PCR 25 5401 2 FiR.
T4 1 K PCR ¥ 3G 55 AN I, G172 2 IR PCR
R, 55 2 Y PCR P2 LUK T = AR T I S 454
HAR/NR B T 200 ~700 bp, 356K - rh 1 22
SRR THREESY
2.3 #D%IHE cDNA XERE

B0 WL F AR T T4, 2 1 52 2 4353
133498 5 524 A~ A 5E R, v BRI M. BEAL

TEHL 24 A~ PHME v B B 77, U IET PCR ARG
W 3 fon,95% LA F Y B e cDNA i A Bt
K/INTE 200 ~700 bp Z[6], HARGER M 3] B 45447

1 2

285——
18—

El1 &EAS3ERARKEAS RNA &
Fig. 1 Total RNA of 7. brontispae from
control and treatment group
Lo AbBRA; 22 X,

1 : Treatment group; 2 Control group.

200 bp —»

400 bp —p»

700 bp —p»
1000 bp —p>

1500 bp —»
2500 bp —p

M 2 1

B2 ERXEMFHEBRREETE2 X
PCR ¥ 38 7= ¥ B8 ik B
Fig.2  Electrophoresis of products before and after SSH

M: DNA marker; 1: DIAbFRZ K tester, %f BEZH g driver, 2853 SSH

SRR PCR P24 2. LAXHHEZH Hy driver, Kb FHZH M tester,

21 SSH i 21 PCR 74

M. DNA marker; 1; PCR products using treatment group as tester,

control group as driver; 2: PCR products using control group

as tester, treatment group as driver.

2.4 EST R EgR9FF #n ER 453 4

TE PCR %5 Jfy BH P o2 B 1Y) 1F 1] SC % v Bk ik
224 ANTRVE D) SCEE Rkt 119 ASEETE T, 43
ARG 40 5 4 AN ETit ESTs,  IF ) SCEE R ) )7
GRTEE T2 T ek i BRI 3E S ) SCRERS
WIS R AEE S 5500 T Rk RIS, K
X 46 ESTs i iif Genbank i 17 J¥ 51 Lt X} 43 7
(Blastx) , Z5HRFRH], SHLFEA KN EST £k AL
W AR Y Fh, Horp L FE Y h ) R A (%
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1), 1 EZH2E T RIS L 80% L LR MARE B8 EFREMAE H A5 A LSS 28R 1 D e
AUHRESEIA , X SE D RESE D AR IR AR iz, E 2 BEDAL IFFIH 1 ] BE -5 W /)N i SEBIL A A7 IR F)
BAHRICH A5 512 % R SR A A5 T RN

100 bp
200 bp —
300 bp—»
500 bp —»
700 bp —»
1000 bp —»
1500 bp—>»
2500 bp—»
M 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
100 bp_>
200 bp—p
300 bp—p
500 bp—p
700 bp—p
1000 bp—»
1500 bp—»
2500 bp—p
M 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
B3 ERXESBSFAMSEERANF RN
Fig.3 Identification of inserted cDNA fragments from forward and reverse suppression cDNA libraries
A: B[S B A SCEE; M: DNA marker; 1 ~24: WIS 1) SCZE A BEHLBR Y 24 4w [ P
A Forward suppression ¢cDNA library; B: Reverse suppression cDNA library; M: DNA marker;
1 ~24 . The 24 randomly picked clones from the suppression ¢cDNA libraries.
&1 PR R R/ NE(RIRMNE IE R @585 PR IE 52 B2 Blast BiREE X ST R
Table 1  The BLAST analysis results of some randomly selected clones from SSH libraries
251 el Bk R 5B A S B B gy
. . ngth
Catalogue Clone Accession No. Name of proteins/genes and source (bp) E-value
BRI F, -38 ERH70282.1 TS LE S HEE RGP ATP 25878 14, AP EGD-HP20 237 2e-47
Metabolism Sugar ABC transporter ATP-binding protein, Serratia marces-
cens Bizio EGD-HP2
F, -1-42  ABNI2066.1 UM ATP & R B W5, AHE 2 iy 432 6e-93
Predictive ATP synthase subunit B, Maconellicoccus hirsutu
F, -2-5  WP015378317.1 B-FA C LA A BRARES R VD R 228  le-36

B-ketoadipyl CoA thiolase, Serratia marcescen Bizio
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. . Length
Catalogue Clone Accession No. Name of proteins/genes and source (bp) E-value
EReAias F, -2-38 EFN66498.1 5" TERAR TR TE AL R ARG B2, 92 HLIA 5 5 379 4e-59
Signal transductio 5'-AMP-activated protein kinase catalytic subunit a2, Cam-
ponotus floridanu Buckley
F, -90 BAF03050.1 MR 43T AbsCAM-1g7B , 75t OF| 28 16 317 2e-34
Cell adhesion molecule AbsCAM-Ig7B, Apis mellifer L.
Eiiliiakaga] F,-1-8 ABB45785.1 o-fAE S, A5 Streblomastix strix 154 3e -29
Cell structure a-tubulin, Streblomastix strix
F, -19 AGJ71765.1 SRR, 0435 T 44 46 A n 136 8e-04
Tropomyosin, partial Chrysanthemum morifolium Ramat and
Euscelidius variegatus Kirshbaum
F, —46 ACC66067.1 Msh& A, 3% 209  le-41
Actin, Antheraea assam Westwood
F, -21 EFN83272.1 WUERE |, BD 2 Bkl 127  3e-16
Titin, Harpegnathos saltato Jerdo
F, -95 EFN89426.1 Bk E A E A mu-1, B Bkl 175 2e-31
AP-2 complex subunit mu-1, H. saltato
F, -72 ABJ09674.1 Jeti T CWEARBESZ AR 6 5 035k fy ) 784 2 (9 VI, SR 286 0.020
Nicotinic acetylcholine receptor subunit 6 isoform VI, Musca
domestic L.
F, -1-10 NP001165851.1 PRI BB IA - 3-A2 HARER FE AR 11 3-A2, IR AE 4 /)N 182 le-29
Cuticular protein analogous to peritrophins 3-A2 precursor, Na-
sonia vitripenni ( Walker)
F, =27 NP001166263.1 RR-1 5K 18 538 B R (AR, 1 o i 52 4 /N 129  2e-14
Cuticular protein RR-1 family member 18 precursor, N. vitripenni
L2 ST E e F, -1 BAA19776.1 REWMEN , F A 360  6e-31
Transcriptional control Pol protein, Bombyx mor L.
F, -91 EFN82019.1 2035 2 T IR UTX, B Bk 312 le -69
Histone demethylase UTX, H. saltato
F, -14 EGI57453.1 CANEASRIRAILIE: 653 2e-26
Nuclear protein 1, Acromyrmex echinatior ( Forel)
R,-2-2 EHJ63313.1 L ST, AT B 117 2e-08
Reverse transcriptase, Danaus plexippu L.
5 SE ARG L F, - 10 CAJ28988.1 PR 1 83, SR 134 2e-21
KN Heat shock protein 83, Ceratitis capitat ( Wiedemann)
Candidate genes may be F, —1 —48  ABV48741.1 PO (70 [PEZE (Hsc70) | REMEEEE 205 4e-41
related to cold tolerance Heat shock protein cognate 70, Bombus terrestri L.
F, -24 ACO057619.1 PR 60, I 4 /N 468  Se-63
Heat shock protein 60, Pteromalus puparu L.
F, -1-50 AFC76152.1 PR 1 90, AR /)N g 763 le-34
Heat shock protein 90, Quadrastichus erythrina Kim
F, -2-31 ACO58580.1 HUMZE 11 90 , B R e 21 Te-40
Heat shock protein 90, A. mellifer
F, -63 WP028472695.1 B O B, IS R I 199  2e-04
Trehalose-phosphate synthase, Nocardioides alkalitoleran sp. nov.
F, -2-7 NP001164445.1 RS G , 75 KR ik 117 le -09
Glutamine synthetase, A. mellifer
F, -1-29 XP003627732.1 ATP 4l B WL, PR H 1% 336 2e-39
ATP synthase subunit B, Medicago truncatul Gaertn.
F, -1 -41 NP001165787.1 NADH Jit &M (i) 1-o WA 5149, 39 kD, IMEIRER 42/ ) Vg 287  3e-52
NADH dehydrogenase (ubiquinone) 1-a subcomplex 9, 39 kD,
N. vitripenni
EMMAEARIOAR  F, -1-25  AAX62421.1 PO (1 13,35 AR T 00 469 9e-101
Synthesis of amino acids Ribosomal protein L3, Lysiphlebus testaceipe ( Cresson)
and proteins F, -2-37 AAR01309.1 TR 2, 28 i 646  le-—143

Elongation factor 2, Periplaneta american L.
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. . Length
Catalogue Clone Accession No. Name of proteins/genes and source (bp) E-value
F, -38 ABX57482.1 WERRTE 11 S2 , PR HR it 120 le-18
Ribosomal protein S2, Pararge aegeri L.
F,-2-12 ACZ13616.1 A E M -RNA A il , ve 28 A 224 2e-45
Glutamyl-tRNA synthetase, Xenorhabdus indic sp. nov.
F, -2-28 EFN62653.1 FEARIR - 2, 35 2 H gk 5 i i 321 6e - 67
Elongation factor 2, C. floridanu
F, -43 CBY32249.1 RenEEY), AR 215 2e-41
Unnamed protein product, Oikopleura dioic
F, =22 EGI68302.1 40S BAEHAZTE 1 S29, 17 112 5e-17
408 ribosomal protein S29, Acromyrmex echinatio ( Forel)
F, -15 AGW44856.1 FEAH A 1-, FB5MTE A Telenomus consimilis 186 2e -34
Elongation factor 1-a, partial Telenomus consimili
F, -52 EZA54050.1 60S B AR 9 119, 54 FORL A 205  3e-35
60S ribosomal protein L19, Cerapachys biro ( Forel)
F, -94 EZA50841.1 60S BRI L13a, B4 FCHL AL 117 le —09
60S ribosomal protein L13a, C. biro
F, -13 ABD36171.1 LZEMPHEMBRES 1, HX&E 349 6e-43
Hairy cell leukemia protein 1, B. mor
F, -3 NPA76874.1EH] R S2, MAJE H iy 417 4e-89
Ribosomal protein S2, Drosophila melanogaste Meige
R, -2-16 EHJ77067.1 BAHE M, 2E S 167 8e-12
Pol protein, D. melanogaste
Konzhie F, -2-13 EGI67437.1 R 11 G51_04082 , Y- 213 le -41
Unknown proteins Hypothetical protein G51_04082, A. echinatio
R, -2 -46 FEZA46989.1 THAP Z5 3826 1, 56 BRI 317 le-17
THAP domain-containing protein, C. biro
F, -6 XP001599602.1 T . 408 R BEIARTE [ S10, IR NI 4E 45 /N 213 le -41
Predicted ; 40S ribosomal protein S10, N. vitripenni
F, -9 XP008209404.1 T . AR EH CA-SFERAR X1, TR bR 4 4 /N e 278  2e-42

Predicted ; glutaredoxin-C4-like isoform X1, N. vitripenni

F: IE[ 3O EST; R: K[ 3CH4 EST,

F. EST sequences of forward suppression library; R: EST sequences of reverse suppression library.

3 Tt

RELOEPGH Pl B, i TR A5 0 C
B VAR , A Z= R i ARl 7 LA A 5 368 1 A
25K 15 E” (nonfreezing cold injury, NFCI) , Azt
SERT AR AR DA IE R B AR A T B, B AR N
SR — RN AR A RO i G
NIRRT € AH 56 1) SSH-cDNA 1E J [n] 3C ¢ EST
FPAN AT RE 4028, 4 R AR, 22 AR A R e
SRR AR T A% T B SR AR A0 M 45 AL T
RE ZUHEIR RN AR 1 BT 109 5 A5 AR B A G, M
i1 55 M /N e T S PR A DG BRI 3R 5 26 DHsp
FIGHE A, AL45 Hsp60  Hsc70 (Hsp70 (1 55 — K
A1) (Hsp83 F1 Hsp90, Hrfr, Hsp90 £ [ BE P {1
724 XTI DA A I 7 TR ) SRR, 39 4 1 1
ST EE R A v 20 M T 7 R T 2 R R (2R AR A

2008 ) 5 Hsp70 75 4 A b7 38 52 Iz v 463 8 4 o 22 119 )
TR, BAEMURRER T 5 MEEA R
BT FEAH G (Feder & Hofmann, 1999 Sinclair et
al., 2007) ; Hsp83 7t B H O 5 % & 3 [ 3 o 21
RIPAERT, Xu et al. (2010) %3, Hsp83 YR IAH 32
ZIHNH], RIS ¥ Tribolium castaneum Herbst M Ht
LT A B 40 D ; Hsp60 5 AE A Qi i 72
HRE AL 1 5T B 2R AT G, TE R PR B T, Hsp60
AR 23 0 32 450 1) A 1 B 5 P O IR 2 HC A s
(Cheng et al., 1989; Martin et al., 1992) , Q)i
W R 4 B ( trehalose-phosphate synthase, Tps ) , Y
K EHARELE W R IR b5 FE ARG, (B I 5
i et e T =R (i N B N = W P 2 R S E B T
S8 IR A ok 75 5 ) — A L ORGP VR T b A R
H I Z AR (Thompson, 2003) , Tps 7] 75 5 1
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BERYIE B ( Chung, 2008 ), T A% 5 4l 1E 2 4.0 i
/N S R GE R T E W B2 — (FRAR I, 2013)
@A Z I 5 WL ( glutamine synthetase ) , 5 R 4l
TETE R ORI B SR P 5 U JE M AR O  (HR
Tk e & R i 5 BR M Sarcophaga crassipalpis Macquart
ifif € 4 AH ¢ ( Michaud & Denlinger, 2007) ; (@) ATP
T B WA ( ATP synthase subunit B) , 54775 R
Micrarchus Tif 2% P4 1R (1) 3% 35 4 ¢ ( Dunning et al. ,
2014) . (ONADH Jii St , 5 7K Fe i FE VAR 1) 3R 3K
FHF(Yan et al. , 2006)

AR SO 3t — 25 AT FE BB 0 I R G /)N B 470 FE MR
WRIKBA —E S H U8, X6 75 2% i ZERL ]
MR R IT T — & 1B A, (B A 56 R A5 10 BT A
EST 731 Ko H BRI RE , i i — P RAiE

S 3k

Wiits, B, LT, Frestt. 2012, 3UNE L il 59k
s B 4 S A P RS R A R S B PR R
Rl AARBEFR, 40(9) - 90 =95, 102.

FRARUEE. 2013 ARG IR A0 X AR Co i R /) e o A 522 ) K% L
BT MR

FRBNLL, F2E0L. 2001, FAM ] 22 98 A% 580k 73 8 Fl SE BEAR IR
Y32 BT AR SCIE A 1 cDNA v Br. fE 4/ B
ik, 27(5) ; 401 -406.

ZEfHAE. 2008, FE/K P E R EH RN B 5% 5E .
BUM WL

ZER, B, AT, 2008 $OHEE 90 SN, A
frEyfbaE, 28(3) 1 299 -301.

QERIRE, 90K, W EM, mRA, IMICC, FigR. 2006.
T DR A A B AR A0 FOFERT S A A A K™
Blag, 13(2) ;193 - 199.

FATHE, UG, FRBOE, oM. 2006.  H 7 I B K
WM B L DNA ST ) 32 N7 R HC AR S 3 3k 6 R £ s 2
Hh ] A A e g A AR HU A, 24(1) ¢« 45 - 50.

SREE. 2010, SZARF L HUfR e 14 T R HA 00 ] s S A A
HRBWEH. Lt R EMOE R
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