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W E A ISSRAFIRE AN K B I B NN FE 6 NI BEFEML T IT AN
BRI IR R0 ) B R Akt 25,8 4 ISSR B A A 111 MAMK, oA K
P66 MK ,56 MLARIW AU, RANURFTRANH AT LN SASMAT S EE
84.85% ., WNFEO NMAFIKI L SR E 2 HE K 51.52% ~63.64% ,F 3 J 57.58% , #
Rt Z A3 B & 2 RUT HE 7] 0 AR S ST B RS O B BRSSP
PRB RS R 0ARAR, BUNF B A ACF AR ACF BB % S8 A 4 % A Shannon 2 &
RHEN MAFREELHUEETF R LN NFATREER, B FREUSHILEE
ot SR, BB EE SR G B H 0.1841 KW, Baf & 8 ¢ oy 4 K3
DRETHEN, IR R % AR A, BE, 4 K5 W R A KR R EL LR
BUEAE 0.0689 ~0.1276, 4 F 4 A2 B oy i th 20 b, AMOVA 2 AT & 9, B IR A (X R 7 b
87.97% , B 1A 6 & 57 1 12.03% , B KAl (6 LR P F B 0L B 3 . Mantel test %
RER WUARFEONFHEB N EEERSHEETLANERELTLE, RESFNE
LR BT N4 ANBERRR X,
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Genetic diversity of six mud crab ( Scylla paramamosain ) populations in Beibu Gulf of
South China based on ISSR analysis. SONG Zhong-kui''***, SUN Feng-yu'"’, LI Meng-
yun'"*, ZHAO Peng', NIE Zhen-ping' , SU Qiong' ('Guangxi Key Laboratory for Marine Bio-
technology , Guangxi Institute of Oceanology, Beihai 536000, Guangxi, China; >Department of
Chemistry and Biology, Qinzhou University, Qinzhou 535000, Guangxi, China; °Pharmacy and
Life Science, South China University, Hengyang 421001, Hunan, China; *College of Biology and
Technology , Hunan Agriculiural University, Changsha 410128 , China). Chinese Journal of Ecol-
ogy, 2012, 31(10) ; 2585-2590.

Abstract; ISSR-PCR technique was adopted to investigate the genetic variation and genetic struc-
ture of six Scylla paramamosain geographic populations (QH, DJ, QZW, LSW, ZZW, and ZK)
in the Beibu Gulf of South China. A total of 111 individuals were amplified by 8 ISSR primers,
and 66 valid loci were analyzed, of which, 56 loci were polymorphic. The percentage of polymor-
phic loci (PPL) was 84. 85% at species level. The PPL of the six populations ranged from
51.52% to 63.64% , with an average of 57.58% . The genetic diversity of the six populations
decreased in the order of QH > DJ >QZW> LSW >ZZW >ZK. The PPL and the Shannon’s infor-
mation index at species or population level showed that the genetic diversity of S. paramamosain
arrived at a higher level within the crustacean, but was still lower than that of the other several
marine animals of economic importance. The total coefficient of genetic differentiation ( G, =
0.1841) showed that most of the total genetic variation variance (81.59% ) indwelled within
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populations, suggesting a higher level of genetic differentiation among the populations. However,

the coefficient of genetic differentiation ( Gy, =0.0689-0.1276) of pairwise populations sugges-

ted the medium-degree genetic differentiation among the populations. The analysis of molecular

variance ( AMOVA) showed that the genetic variation variance within and among the populations

accounted for 87. 03% and 12. 97% , respectively, suggesting that the genetic differentiation

among the populations was at a medium level, but the differentiation was significant ( P <

0.001). The Mantel test suggested that there was no significant correlation between the genetic

distance and geographic distance of the six S. paramamosain populations. Clustering analysis

showed that the four populations from Guangxi coastal areas could be clustered into a clade.

Key words: Beibu Gulf; Scylla paramamosain; ISSR (inter simple sequence repeats) ; genetic

diversity ; genetic differentiation.

L CE I ( Scylla paramamosain ) FETHEN,
TRBEVEEWH B TER EER (ML,
2007) o AT BE I 22 TF O (E e, i LAY Y 4 5
AN LRFEAE S T AT, iy S 2 7 4000 e
AL BFP IR ST BRI T AR TR e AU, 1
FHIBALARICEATEA o [ 9 400 B Ao o 95 5
AR AT HRE S I 3 — P0 BT 7K 7 ¢ 15 1) o BT £ 2
—, CAMIBFTEHLEM HI% DNA FRic 4 RAPD
AFLP LR AT A FNZRLA DNA RIC(CO T 6
F B H ) b e B ORIl AR T T T AR R b PR
TRIBAE S IR B, JoAs 1 — Lo g
T, 805 b PR AR 8] 35 £ 7 A0 A B v S5 Ak
BTV R S AR AR ] 8L A B 3
VGRS A LA BEAARAE JE 2R 23 M vh A e o0 g 4
(FRBE,2008 ; H.00 45,2000 5 &P 02245, 2011 )

IFFEF W, ISSR AR £ AR 7E 3¢ [ J5UEE AF ( Pro-
cambams clarkii) , H A< ¥ #F ( Macrobrachium nippon-
ense) . = Yot T ( Portunus trituberculatus) PG,
FEIE ( Eriocheir japonica sinensis) 4bl7CH M55 5228
SRR TR U AL A8 S o B b 2 T AT R BOR T
BE(RBT7 45,2007 ; BRIV 45, 2008 ; 7 5 2, 2010 ; 25
ANKESE 20115 I AR SS 2011 ), JEERIEE— R
RIE VAR 3 i s a s S I S W e | S
E DX BN BERE AR 8L AR OUR R A PVE £

F1 BAFEe MHEHRERER

Z(2012) BT RAPD R AHIE . A SCFIH ISSR
FRICHE AR AT GBI DAAC K B v 1 400 8 B A
IR BRAL AR S | I X B0l 4 A VR ) R
FITF & F FH PR LR 224

1 #MREFZ*

1.1 SEEAR

S AL B 1 6 AN EF AR BEIAR T 2009 4F S
H—2010 4% 5 AL kb ifa [ 3= 2R H M S8 AR 4L
REMARHE A 4 M4l AR B A5 (2007 ) F 3 1 48
NEBILESSFHE . 6 D RAE s R IRV
(LSW) & ) 11 (ZK) B 5E 7L (D)) M ik
MNYS (QZW ) | Bj s T 2 BR VS (ZZW) | ik pg 15 1k
(QH) o Tl Ol BEREAR 111 A R
FAEEWZE 1, AR ERZ P Hik
AEFE  EE LT =70 CARATH
1.2 JE4] DNA $#H

B2 50 mg $L7 T BEES R WL ZHEY, LU I/
AR IE R 40 DNA, 28 ST, K M 2l K %
fift, RHAIIR S H I (Y ( Eppendorf, Germany ) jil]
EREREY L DNA MR, LA 1. 0% B i 0 558 i ri, Tk
(0. SXTBE ) Kl Ho i i, F-20 CARAFEH
1.3 51YiEE M PCR &1

BEF Ay BT O T B U] 9 2 1 8 S5 ISSR

Table 1 Sampling location information of six Scylla paramamosain populations

N FHRE L (N) £ (E) FEA SR
BT BB R 3 21°38743. 85"—21°35'07. 20" 109°04'36. 19"—109°0342. 38" 20
= LRt i 21°44'07. 33"—21°31'10. 38" 109°32'53. 48"—109°32'53. 50" 20
Bk AR 21°35'57.21"—21°31'31. 18" 108°11'50. 06"—108°13"41. 49" 17
NS JB AR R BRI R 21°49'33. 51"—21°41'07. 76" 108°33'01. 14"—108°40'58. 59" 20
1k [ E S URAALY 19°52'19. 24"—19°40'35. 28" 105°57'43. 20"—105°54'35. 81" 19
AU LU T T 3 20°26'27. 06"—20°23'51. 06" 109°53'50. 05"—110°00"02. 41" 15
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Table 2 ISSR primer sequence and annealing temperature

EIk/E 55 SIIFHI(5'37) B AGREE (°C)
U825 (AC)§T 60. 4
U835 (AG)gYC 47.9
U843 (CT)4RA 56. 4
U846 (CA)RT 58.6
Ug47 (CA)4RC 50.2
U854 (TC)4RG 52.5
U876 (GATA), 50.2
Ussl (GGGTG) 4 58.6

ARG, 515 AR GRS B A TR 2,

PCR JZ J¥i 7€ BIO-RAD S1000™ Thermal Cycler
AT, 12,5 pl 9 ISSR S &R 7 10xPCR buff-
er 1.25 pL, itk DNA H#E7E 10 ~25 ng, Taq DNA
RAEMEHN0.75 U, Mg W EN 1.5 ~ 3.0 mmol -
L™ dANTP ¥4 0. 10 ~0. 25 mmol - L™, 5| ¥y uk i
$90.2 ~0.8 wmol « L7 JZ I 4 4. 94 °C i A8
6 min;94 °C7AEPE 45 5,50.2 ~60.4 CiE k 45 s,72
CHEMH 90 5,35 MMEFF;72 CHEMH 10 min,

PEFE 100 bp Ladder plus ( ZR3EE4EW0) 1E R Mark-
er,1. 5% BHUIEHEEERS (% 0.5 mg - L™ EB) HLyk A
PCR 473 7 ¥y, H 2l %E K i 421X ( Alpha Innotech,
USA) MLEEHA IR
1.4 st SEdEg I

FREEIE [ — L B b DNA 50 A T 7483,
AR 17, JoH RIE N “07 0 S I AR 1Y
DNA 4717, #4 B ISSR 2 8 80408 5 %, 1 i POP-
GENE 1. 31 34 ( Yeh et al. , 1997) 7EAB E FhRE AL
T Hardy-Weinberg R AT, P18 4 (8] AR 44
PSS 5, AR 2507 4 E 43 % (PPL) LI 45
ML (N, AR S E(N,) (Nei LR £
FEVEFEH(h) \Shannon 5 B (1) AR By AL
SHMERE( Gy ) FEHF(N, ) Nei (L HEE (D) %,
Jf-H UPGMA ( unweighted pair group method using
arithmetic averages) 7 7 XF 2 M HEARIEFT T R 2K 407
Mo H Google-earth £l il b ¥ #i 25 | Fj TFPGA 1.3
(Miller, 1997) A Mantel 630 B 4% [1] 35t £4 P 25 1
b B B (] A AH DG

F) | AMOVA-PREP ( Excoffier, 1993 ) 4 A%
AMOVA 155 1] 3BT (4% A SCH: | FF R A U ] A A4
W43 F 7 22 53 A (analysis of molecular variance,
AMOVA) ,

2 HRE5HMH

2.1 ISSR ¥ 14k

it 8 2% ISSR 51 W) AE Bl i Hh 1 g 15 2
BV TR A G R B s RN F B
£ HTE 200 ~ 2000 bp, 514 U876 Xt Ul /C & ] H
FEAAR 20 DAMABY GG R N E 1 Fs
2.2 YRR KO B AL e

WEE 6 MR R AL SR 66 4>, H
2B 56 A, T4 R W3R 3, EEYFIKE
b, AT 4% PPL=84. 85% V-1 457
IIREE A FE KL V, = 1. 8485 +0. 3613 47 R S5 A7
FENB N, = 1. 4940 +0. 3751, Nei JE K 22 REE 35 %
h=0.2857+0. 1845  Shannon {i5 & 8 %4 1=0. 4288 +
0.2482, FFIAIKE b X N 35t 15 S 5000 - 34 43 531 oy
PPL=57.58% N, =1.5758 N =1.4133 h=0.2329
1=0.3393, XULH] T YFOKF-m s ZHEE T
BEARACT . FES T AL O 8 6 DR IAR T T AL
(R 8A% 2 REIE i | ) 1 RRAAS () 3845 2 REE AR
Ay 4 DR A 2R F s AR T HES 2
VT RERSEN IS TR S TR VDTS B IASB BRI BRI
2.3 BffRMESL

BERILN ZRETE Y Nei M8, 3170 B 6
AR S FE N ZREE H = 0. 2855, Horh A py 2
2R H =0.2330, BRI IE R ZRE 5 (D, =
H —-H_) >} 0.0525, BLHIHL O 1 6 A BEAR A A2 7E —
FEREE AL A, BERTLE M BAE L R Gy,
=0. 1841, BEMR MBI B A H R (N, =0.5(1-6, )/
G ) M2.2164 B Gy HFR I 18, 41% Bt L 28

3000 bp
2000 bp
1500 bp
1200 bp
. g 1000 bp

, o 1| oR 900 bp
n—:’-ﬂuﬁ.":’.‘_‘nﬂu‘u‘unmuue 800 bp
HHTHAH L =E N /700bp
e e L gt s00in
-Lobat f-t-11" latedalad®t- 151" iatet= 500 bp
1 e e || o O et e 400 bp
. i ke 300 bp

NS

—~_200bp
100 bp

El 1 35141 U876 XN EEFBYMERITIBER

Fig. 1 ISSR amplification of some Scylla paramamosain
individuals using primer U876.

M :marker (100 bp ladder plus) ;1 ~20: [ FUREA) 20 S4MA



$31 % W10

2588 Fn
F3 WMAETEREMEESENE
Table 3 Genetic diversity of Scylla paramamosain populations
EEFZN NPL PPL( % ) N, N, h I
BT 41 62.12 1. 6212+0. 4888 1. 4365+0. 3898 0. 2486+0. 2091 0. 3636+0. 2983
L] 34 51.52 1.5152£0. 5036 1. 4252:£0. 4406 0. 2285 0. 2305 0. 3259£0. 3251
B IRV 36 54.55 1. 5455£0. 5017 1. 3821 £0. 3963 0.21670. 2135 0. 3168+0. 3052
RN TS 39 59.09 1. 5909+0. 4954 1. 4262+0. 4061 0. 2389+0. 2159 0. 3473 0. 3070
51k 42 63. 64 1. 6364+0. 4847 1.4229+0. 3718 0. 2459+0. 2020 0. 3627+0. 2903
WP 36 54.55 1. 5455+0. 5017 1. 3868+0. 3975 0.2190=+0. 2142 0.3196=+0. 3063
T 38 57.58 1.5758 1.4133 0.2329 0. 3393
Yk - 56 84. 85 1. 8485+0. 3613 1. 4940+0. 3751 0. 2857+0. 1845 0. 4288+0. 2482

NPL, 27350 580 PPL, 2500800 4038 N, WESSERLIE RIA N, A G R b, Nei ZERI Z2 K64 5 T, Shannon 15 B 1541,

SAFAE T RERIE], 81. 59% 1Y 3815 78 S A7 A6 T HE K
N AN B 38045 3 AR T RE MR 8] B9 38245 201K

PR AR A 22 ] 14 18 12 70 P 2R ORI RE DR (L L
4, FErp g VIREOR S IR EREOAR ) )3t A 70 Ak R AR
R BE PR (LR R, B2 BRI AR5 T UV FEAAR 9] 19 38
e b 2 B e e e R R (E AR/

AMOVA Z54% ) 73 15 3 45 3 B UE 52, 40X
TEERAL R e E RO AE RN, i ROR AR L S Y
87.97% B IAIIE L8 57 11 12.03% . PHI Ziit4%
J PHI 64 0. 120, 72854153 0 MRS (1000 IR
L) R UCH B 6 A REARRITERR] C K A
#1553k (P<0.001) ,

2.4 SRR B R M B B 00 A DG A 3 A

5 ML 7 7S REMAR 18] B TG O 38t 1% B2, %o
Ak b AR R] B b BEER 25 . Mantel test 45 5% i
L TSI 6 S HEAAR 8] ) 382 R B 5 BB o 2
6] AR S A B2 (r=0. 422 ,P=0.055) ,

2.5 AT

HIPE 2 AR, U B 6 AR 2 52, —
SCALAE T AR (QH) RN VI B AR (LSW) , 55
—SCELAE TR AT X AP SRR (QZW) (2
BRISREAR (Z2W) ) REA (ZK) FISETLREAR (D)) .
x4 WNRBE N HEENEEINRH(HARLLER)
FERFEF (MAETH)

Table 4 Coefficient of gene differentiation ( above diago-

nal) and gene flow ( below diagonal) among six Scylla para-
mamosain populations

AN UL WE - BERE BONE Hh wie
T - 0.0689 0.1170  0.1027 0.1175  0.1511
]| 6.7574 - 0.1166  0.1276  0.1243  0.0984
Bk 3.7721  3.7865 - 0.0886 0.1220  0.1546
BN T 4.3677  3.4181  5.1408 - 0.1203  0.1518
Tk 3.7551  3.5229  3.5998  3.6575 - 0. 1214
IR 2.8084  4.5818 2.7348  2.7944  3.6195 -

x5 WNFE6 NEEEAMIEER (km,NA%KLER)
FIEEREER (NALTH)

Table 5 Geographic ( km, above diagonal) and genetic
distance ( below diagonal) among six Scylla paramamosain
populations

AN I Mo BRSNS Wik RUE
AL - 53.53  88.63  53.28  383.77 165.20
[7]s] 0. 0393 - 140.79  101.60  434.87  156.80
BL 0. 0751 0. 0706 - 38.83  306.54 220.77
BN 0. 0683 0.0856  0.03507 - 34413 204.32
Hik 0.0829 0.0841 0.0785 0.0831 - 422,49
W 0. 1057 0.0563  0.0984 0.1034  0.0780 -
FLILFEDI
7 B R ZK
BREBAZZW
— L RMEEERQZW
WAL BHAQH
WP BALSW

B2 BNEE6 NEEET Nei TREEEEMN UPGMA
Rah

Fig.2 UPGMA dendrogram of six Scylla paramamosain
populations based on Nei unbiased genetic distance.

NS TER (QZW) 5B BRIEHEIAR (ZZW) R4 %
R, W R (ZK) FISEITREAR (DY) B3R %%
R,

3 it i
3.1 BRfEZRENE

BT 25008 H 43 % Shannon 15 B4R BN
7O B AR R A a8 Z AP (K, AT ISSR
PRCHRAEAR 52 2 S B 7 3R I, 5 1R R
WRAERR K B 2 20008 A 7R 35.71% , H A
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TBURFEF K SF-_E 79 22 2540 15 40 2 A1 Shannon {5 B
SR PIIE 97. 18% F10. 323, =M T EELE RN KT
R 23S A E A3 R 82, 22% |, H AR SR S S T Fil
K b0 2 A0 5UH 5F 2 66.25% (KR 5 5,
2007 ; B MUY 45, 2008 5 7 4 45, 2010 ; B 4 45,
2011) o SCEAGE L CHF BERAALERKE Ei 2
A7 E 43 # A Shannon {5 B8 505 51 )2 84. 85%
F10. 4288 , FEREIR K LI Z B S EH O FEN T
51.52% ~63.64% , 5 HRE M H 7R R,
PLCEF BRI S 2R AR

E5HLTF 1SSR H AR 10 H A 28 55 0 7= Sl W 11 st A%
ZREPEAR L S RIS E ZHE KOO AN
BRI B TR BEROK O 1 2807 5 E o R AE
59.77% ~71.26% ,MF 5% B DUAE 73. 88% ~89.55%
( 55 2000 ; R BBESE 2011 ), b [CER B DL A Fif
IR 1 22507 5 4 253K 98. 61% (22 5%
2007) .

Nelson Fl Hedgecock (1980) A Ay, i 1 H 5228
K-8 4% 722 e SR HLIS AL IR B IR a5 M bR
EVEER R A, B CE BRI 2R K2
FLIABERRE M E ) | 30T 5 TR S UL 0 4 R oy
P TR APG JEL  £T AR R A — 2 DX, AN 2 KA TR 3G B
AR P07 B A 5 1% 2 FE MKW AT BB 5 40X
HIELERIR AT T — MR AR & S sk R0
FHOC (B#60-F55,2009)

3.2 BN

HERIBAL S5 H R AR L 2 R AR A E A TP Y
—FAEREAL S, BV ist A5 AR S e R N AR ] 7 43
AL K AE B ) 978 4 ( Hamrick & Loveless,
1989) . FEAAIEL % 45 44 2 3 3k 47 o REE 7 (0 R 4 PN
(Y38 1% o3 1k ok AR B (2% 4 R k0, 2011 ) o A
POPGENE 15 tH iR A4 0] S it A% 70 AL R BRI
PN H B LA T BRI TRAA N U T 55
YIFp s L AR 5 BB TR BN IS . AMO-
VA s 321 T POPGENE B0 Hrat i) .

WA Buso 55 (2002 ) £ 1 Ay PEAN 1845 43 (L 7R BE
7 ¥k, BEAR ) BURY Gy 18 (0. 1841, 4 F 0. 15 ~
0.25) & B, B 44 18] 358 4% 4 b R B 48K, 1T Phist
(D )ME(0.120, 4T 0.05 ~0.15) FE W, BEAAR 1] 5t
T AR BE HR A DA T AR 8] At 4% 40Pk R B(E
KFE RIS FA S TR SR RIE R S
BN TS TR ) R A 0 AL R R R Ah , Ho Ay 2 AR
[i) B Bt A% o PR B v A5 i 553, (L T 1 TR VPR A )

(315 5 1k R BUIE 22 8 ok >k B RAPD 5 AFLP
(FR3HE 2008) (L KifK DNA #ric (#%.0F%,2009)
PLR R TR BRI (BP0 4255, 2011 ) 43 AT 481 1
(LNISESE N

FE T TR [R) 0 35 4% 1 B PRAN a8t 45 o4k, T VDTS
FEVR NS VLR A 22 (8] 119 358 1% B B8 e K2 0. 1057, 7
Ivi] — 47 b o A () 19 3 1% B 25 518 161 P9 ( <0. 16) ( Siites
& Marshall, 2003 ) , 156 BH 4807 C 75 M8 B4 1] a8t 1% 431k
IEZ O NN VAN = g N L1 B s B~ S
N, =2.2164>1 KU} FEAREAATEA BOE R, 6
ART] Y 358 4% 43 Ak A J2 BB Oy st A% T3 A48 =5 1 3 B0
(Walker et al. , 2001) , Mantel #:iM25 S22 0] | $15¢
T 6 A1 PR AR 5] 9 358 1% PR 25 5 b B 2 AN A
%, RO (2009) IOBFSE S5 8 W) 4, B 5 hRBE
(2008 ) BFFRZE R I o A8 5 41 4 B 5 1 A 36 3R
PU7CHF R ] (9 52 1% 70 4k e 35 (P<0. 001) , 5 3%
P55 (2009 ) A FH 2R K& DNA ARic w9 o B AR
TR0, O B AR AL 5 M AR AR I 25— B,
3.3 ISSR ARiCTELFT K= s v F AT A7k

ISSR FRiC B A 1 28 55 7K 7= 3l 4 9 g F 3% ¥ 15
FIAT] {HJE 5 RAPD (AFLP . SSR %5710 4 5 FH L
AR F B T 7 26 (0 s AP 2 D Ry P28, &=
3L 5 ISSR-PCR J W %f DNA Jifi 2 %R H i i
T T AT SR X, N RIS
S5 KFE | ISSR ARICHARTE L B /K 7 3l 4 i g FH A2
EHAAHER, 158, X0 b ZE 4 (2012) )68
Mt 280, & B 1SSR ARic b RAPD #Ric REHE 7~ BE
I=EE A2 . 5 AFLP SSR Z5FRic F & nl LA
PAFIMILE R, LU I L0 8 3 T AN R AR e B
A ) 9 8t A% o0 Ak & £ 98 1Bl ISSR (0. 0689 ~
0.1546) , AFLP (0. 0029 ~ 0. 0669 ) , SSR (0. 0355 ~
0.0817) (#kHL,2008 ; &F &b % 55,2011 ) , H¥K, ISSR
FRICHE 7 IR 15 2 RR P g A% 254 5 HoAthz il
ML AR — B0, B, B OE B 5 K 2w
PRSI H A it 1 22 A M I 6K 5 4005 C 7 T8 7 A i) 3t £
A3 Ak 2 A (PR 2008 5 055, 2009 5 BT 102055
2011) . DEAR,ISSR Amic 452 AR 3 B0 454 b i fif 2
PRI

4 & ®

PUH BB AL SRR e 2R s e
Ml e, U B P LR R DR B T A 5 P 1 7
T T AU AR A 10 A 72 S A 4 R o A7 A
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TAHERIAL, 00 P AR A 8] 252 4% A 7 B2 P 25 fi
55, R B MR A 35 AL A0 AL 2 IR 98 T ISSR FRil
X2 TR ShE IR AR

S 0k

SE/NHE, RIS SAARNE, S5 2011, RGBT R
A ISSR 4307, IR, 30(3) . 363-368.

FRIRNS  FHaju, T, 45 2008, By =Pk 15
H AR T 1SSR % ZREME M. LIk K
22030 17(4) . 406-410.

HRIEE, ) RN, ZE/NES, 4. 2011, SEICIRARURRBE (KR 1%
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FEPERAFSE (208 30) . . JETTR2A.

O, Duil, FRPRE, S5 2009. ALK DNA Ric
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33(1). 15-23.
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