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Construction of a genetic linkage map of Portunus trituberculatus
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ABSTRACT Genetic linkage map of Portunus trituberculatus was constructed using “double
pseudo-testcross” strategy with AFLP and SSR molecular labeling techniques. In this study,
maternal and paternal broodstock were sampled from Laizhou Bay and Zhoushan Island wild
populations of P. trituberculatus, respectively. Through the directional mating (1 & X3 %),
the wild parents were used to generate F, family. The 108 progenies of directional mating F,
family coming from sisterhood intercross between F, family and its parents were used as experi-
ment materials. Sixty AFLP primer combinations and 3 pairs of SSR primers were screened to
produce 214 maternal markers and 195 paternal markers. There were 155 markers which includ-

ed 153 AFLP markers and 2 SSR markers segregating as 1 : 1 model from 214 maternal mark-
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ers. 139 markers which contained 138 AFLP markers and 1 SSR marker segregated in 1 ¢ 1
model in 195 parental markers. The female linkage map consisted of 100 markers distributed in
9 linkage groups (more than three markers), 6 triplets and 15 doublets, which covered a total
length of 1 544 ¢cM. Average marker spacing of female linkage map was 22. 0 ¢cM and the ob-
served genome length accounted for 52, 9% of the estimated genome length. The paternal link-
age map consisted of 71 markers distributed in 6 linkage groups, 6 triplets and 11 doublets,
spanning the distance about 1 174. 2 ¢M with average marker spacing of 24. 0 ¢cM and its genome
coverage was 49. 5%. The Pearson analysis results showed that all the genetic markers distribu-
ted in linkage map uniformly. This study provided a starting point for further construction of
high density linkage maps, as well as for the mapping of functional genes and the location of
quantitative trait loci (QTL) in P. trituberculatus.
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ZPER T8 Portunus trituberculatus FJ& H 724 Crustacea, |- /£ H Decapoda .8 ¥ #l Portunidae, ¥ F
Bg Portunus(BEZHF 197D, B—FREEBHFER WHASEKEEZR . EXRFE . A6 EHHFAT
BAREEZRNELERZ—. HET 0T =008 78 ™ B B RS A T, IR iR i R S0t KB
ALEMEE, RMUEBEEAE . REAKFZEAFT . SR KR TERFELREATREYE. AEPX—18
REFEFEAFR BENERETFEN EZERFEMGLEE BRELAEENLEKX.

SFARICHBRT MAD ZFMHEERNTZ -, ENEEERE S — Binth R BEEEMH D THRIC
A BLR X B AR MR B BT 9 . MAS @tk BRA, i R R R MR AR, i B MR b &
FEEFH HZANCRNERZERB SHREFEYHN T Firic. REEHEEERIHX—BHH
BEETAZ—, BEEC ZMATES FIricf# B & # (Rance ez al.  2001) ,QTL & {243 #r (Moen ez al.
2004) LB H g A BB S (Jones et al.  2004) %05 1H .

ABSEHM A AFLP F1 SSR 43 FHRICHIZWE T R FEBEESERE, U =FR TERE TR &
HEZFEARE A B E R N E R TR FARICHE B B AR BRI B RE .

1 ###rmE

1.1 ##

2005 4 8 A M = He i T B 5 BF A AR CR B 1L AR 308D o Dkt > 4 R, TE AT Ao L A 5 495 B 3 At g
R B REFR 30 FURSCEMERE . M FF 1L EF A B i b RV S L3R K AT fal DU 45 B HEAtb gk W R B B
910 R, #4171 & X3S Xh. WELAMBEH FARE. 2006 4F8 AN—1FIRERFH/ESA L
WA MR . IR S XS M ABITRARNZR, MASE T 2007 F 4 A LABF L R.REE. [
T H ALY FAAEKE 90 HRI AL — N F R 108 MR RA IEF LW F 5. R KM
SRR G BB B R E LA KB 1. Sml Eppendorf & 45 /5 B F—80 CHEFE.

1.2 A&k
1.2.1 DNA &R
H R4 DNA $#28Z M Strauss(1989) i 77 ¥k (BB B0 847 . FIR R F B I (GeneQuant pro) 5 1% B
FE W B B L TR A U 4 BE , B 20K DNA BB EAWE 100 ng/pl, —20 CARERFH.
1.2.2 AFLP 4#
ZH Vos (1995 Fikg & . 3K, EcoR T Fl Mse T FR % N U) 8§, T4 DNA %855 .DNA B4
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W B MBI /AH . IER ML UA K S AVIBEAHR M EcoRT M Mse ] SI¥m LAY TEBERREERL
A AL HARFW A Solarbio 4 #] .

B4 2 o7 - AR N 4 DNA 200ng, EcoR T (10 U/puD#I Mse T (10 U/ul) & 0.5 pul, 10 X Buffer(Tango)
8 pl, ALK E 40 ul,37 CK¥ 3 h,

B R L BRI R4 20 pl, EcoR T #3k (50 pmol/L) 1ul,Mse T #3k (5 pmol/L) 1 ul, T4 %8 (5 U/
gD 0.2 pl,10mU ATP 0.5 pl, EBHIKZE 25 p,22 CRAL 12 h, BELFFIWTF .

EcoR T #3%:5-CTCGTAGACTGCGTACC-3'; 3'-CATCTGACGCATGGTTAA-5’

Mse T #3k: 5-GACGATGAGTCCTGAG-3'; 3'-TACTCAGGACTCAT-5’

W3 B PR 5 pl, E01 MY 51 (10umol/L) 1.5 1, M02 FH #5147 (10 pmol/L) 1.5 ul,10
X PCR Buffer 5 ul,MgCl, (25mmol/L) 3 pl, Taq B (5 U/ul) 0.2 p1,dNTP(2. 5 mmol/L) 4 ul, hi#B 4K ZE 50
pl, PCR R AFH 94 'C 2 min;94 C 30 5,56 C 30 5,72 'C 1 min,20 cycles;72 ‘CHEf 5 min,

WY N By =M TERB 20 BEWS pl e M 84 EcoRT 5|#.9 ™ Mse I 5l#3E 72
XEES T GIMFEN HEHS HLE DI 60 X AFLP F{9H & UGS MR R . AR EARR 10
A S AT S IR N T R R H RS AN RRIZ S EE BIKAWIEW . EoR 1 %
BB (10 pmol/L) 0.1 pl, Mse I #FEM:5I4 (10 wmol/L) 0.6 wl, 10 X PCR Buffer 2 pl, MgCl, (25
mmol/L) 1.2 pl, Taq (5 U/pD 0.1 pl, ANTP(2. 5 mmol/L) 1.6 ul, iI#B4EKE 20 ul, PCR R BRFH
94 'C 2 min;94 C 30s, 65 C 30s,—0.7 C/cycle,72 'C 1 min, 11 cycles;94 'C 305,56 C 305,72 C 1 min,
22 cycles; 4 'C 15 min,

1.2.3 SSR 24

SSR B| ¥ U5 B RFK M SE(2008) , 5 R AEY TREFEARIRS A RAF &K,

SSR i ik A b, 0 g SR O « 2 1 M, 2D HAE— UL B FEA B ZFEE T, S PCR K ALE
BB 15 ul, 845 :50 ng PR TEEFA DNA, 10X PCR W 1.5 pl,Mg* (2. 0 mmol/L),0.6 U Taq
% ,dNTP £ 0. 2 mmol/L, 5|44 0. 8 umol/L,

PCR R M7 N 94 CHIAME 5 min, 25 4 cycles: 94 CABHE 40 s,iB K (F 5|9 F 5 B K IRE & 2)
1 min,72 ‘CZE# 1 min, HJEF 72 CHEM 5 min,

P 6 00 RN M B A P BEIEAE 0. 5 X TBE BLARZE sl LA 60 W IR HA K 0.5 h, SFE)E
BV 2 ho AR F S B (Merril eral.  1995) (BSOS & I B3 3% 7= 40 .

1.2.4 #H¥FBHT

B F AFLP 2 FHricd & 8 Ednid . it U TR e i ok S R IAF WM LW, FH (FEHEE AA/A)IE
He1”, B (B aa) B 07 SRR KWL — 7 RITE—REP AW D —EAP LW, FREWFHK 1+ 1
BB, SSR BB HARIZ, MBI E - NRKRY MR R4~ R AL - EAER
Ve R — XA AR RIS . FREFASFHRFE VRREGE(P>0.05, 8 1 1 RERO AR
MR DR E =R F BB EHE . AFLP RN K 5IWAE RS (AE D +“—"+ =Yk
BB/, 4 A1-210" R R IEARIEE EcoRT (AAG) 5 Mse 1 (CAC)BI4H-&/7E 210bp £EH BT =9,
BT SSR 5 EK L, TR BN ICARERATI YR ERR.

1.2.5 #49H

¥y gt B 5% B B # 4 h MAPMAKER/EXP3. 0 ( Whitehead Institute, ftp://ftp-genome, wi. mit, edu/
distribution/software/mapmaker3/) , 5k fj F2 [l 32 83X 45 & L W A2 3K Mg, 40 B A0 8 = 98 R T B M A i
EYEE, FRAGERE AT RBES TGRS, LA EYRB L A& 820, B %A “GROUP”
(LOD=2. 8, FRic & KK JEh 50cM) v & X BT B ir i #E4T . XH/DF 9 ML IC R ESH, H
COMPARE #4 #4785 . MAP 5 & i BARICEE® . X FH AU a4 EREM AR, A TRY
4 BT E AL, H AR HE Kosambi #6031, ¥4 B 20 3 7% ¥ 0 B BE 52 iz, F] MapDraw 2. 1 £ | & 3% (Kosambi e
al. 1944),
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R1 AFLP My RSB ET ESIUEN GER O EFMSIMAG T ESTHAY AU AYRESEAALE
Table 1 The NO and sequence of 60 selective AFL.P primer combinations,

the total number polymorphic loci and percentage of polymorphic loci in P. trituberculatus

Ao EXSINE B-Y A= /¢ ZE 0 A LB By EZ NS IS AR ) % 5L A
Primer Combinations Polymorphic loci Percentage of Primer combination Polymorphic loci Percentage of
number/total polymorphic number/total polymorphic
number of loci loci (%) number of loci loci (%)
EcoR | Mse 1 EcoR 1 Mse 1
AAG(AY  CACMD 6/45 13.3 AGA(D) CTG(® 13/55 23.6
AAG(A) CAT®) 7/43 16,3 AGA(D) CAAM) 7/43 16. 3
AAG(A)  CCT(3) 9/55 16.4 AGT(E) CACD 12/55 21.8
AAG(AY CGAWM) 15/43 34.5 AGT(E) CAT(2) 9/60 15.0
AAG(A)  CGT(5) 8/32 25.0 AGT(E) CCT(3) 18/50 36.0
AAG(A) CTA®) 7/32 21.9 AGT(E) CGAM) 12/45 26.7
AAG(A)  CTC(D 11/38 28.9 AGT(E) CGT() 9/47 19.1
AAG(A)Y  CTG(®) 16/46 34.8 AGT(E) CTA(® 11/45 24.4
ACAB) CAC) 13/52 25,0 AGT(E) CTC() 9/53 17.0
ACA(B) CAT 5/42 11.9 AGT(E) CAAMD 10/49 20. 4
ACAB) CGAM) 5/30 16,7 ATC(F) CACD 11/57 19.3
ACAB) CGT(%) 6/38 15.8 ATC(F) CAT 8/47 17.0
ACA(B) CTA(6) 9/50 18.0 ATC(F) CCT(3 8/51 15.7
ACA(B) CTG(® 7/50 14.0 ATC(F) CTA(6) 5/51 9.8
ACA(B) CAA(D 9/48 18. 8 ATC(F) CTG(®) 10/53 18.9
ACT(C)  CACD 5/52 9.6 ATC(EF)  CAAM 11/58 19.0
ACT(CY)  CAT(2) 10/43 23.2 ATG(G) CACD 12/52 23.1
ACT(C) CGAM) 8/29 27.6 ATG(G) CAT(2) 12/47 25.5
ACT(C)  CGT(5) 9/30 30,0 ATG(G) CCT(3) 12/45 26,7
ACTC)  CTAM) 13/53 24.5 ATG(G)Y CGAWM) 8/42 19.0
ACT(C)  CTC(D 2/37 5.4 ATG(G) CTA6) 15/59 19.5
ACT(C)  CTG(® 6/32 18.8 ATG(G)  CTC(D 6/48 12.5
ACT(C) CAAMD 12/62 19.4 ATG(G)  CTG(® 9/49 18.4
AGA(D)  CACD 13/48 27.1 AAC(H) CACD 15/46 32.6
AGA(D) CAT(2) 7/55 12.7 AAC(H) CAT(2) 8/49 16.3
AGA(D) CCT(3) 8/45 17.7 AACH) CCT(3 12/54 22.2
AGA(D) CGAWM) 14/48 29,2 AACH) CGAWM) 8/46 17.4
AGAD) CGT) 8/58 13.8 AAC(H) CGT() 8/47 17.0
AGAM) CTA(6) 10/43 23.2 AAC(H) CTA( 14/43 32.6
AGAM) CTCT 9/43 20.9 AACHY CTG(8) 11/49 22,4
it Total 581/2 799 F# (%) Mean 20. 6

1.2.6 4 A0k 54 it

BT 387 181 ) o FL A Ay PR 385 A Ik LA ) R B R C A O 2 TR BRSO . 1A% B S s B K 4
A5 T s (D HESR B KB (Gop) 8 T HE BB (>3 MRIT) KB Z 5 (2) R SR ID I K (G g =
0 e 0 2 0 7E P9 B0 RS BE (0 B . TR O B R T RS IR A R B (GO

(1) G » 2 I Postlethwait 4 (1994) B J7 ik , 551 72 BB B9 1 B 0 k- 8 /4 3 S0 7R 33% i ST 247 1] I 40 96 4 20 b
A B B R 3 Y A 9T S LB

(2) Go»Z M Chakravarti 4 (199D 8977 , & BB MR IE 2 M. A U801 31 K B 52 bR
KEFRLUAB(m+D/(m—1D . m a4 &SRR AR T,
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Table 2 Sequence of SSR primers and annealing temperature for P. trituberculatus

EIE/E2 BARE GenBank % %5
4% 5-3 Primer sequence 5-3
Primer Annealing temperature('C) Registration No

F.CGTCTGGCTGTCTCGTCA
ptssrl3 49 EU267684
R: TCCCTGGTCATCCACCTGG

15 F.GGCGTCTGTGATAATGGTCTG 6 EU267686
tssr
P R:CGTAAGCAAGTCAAGGGAAAA

. EHH| B iE 5200810017118, X 54 EU267687
ptssr
Patent number; 200810017118, X

F: AGCCCAAGCACAACACTAA
ptssrl8 55 EU267688
R:CGGCAAACCCTCACATAC

L H B iE S 200810017119, 4
ptssr36 53 EUZ267695

Patent number:200810017119. 4

2 F. TTTCTGCTGGTGTAGATAAGGC 60 EU267696
tssr
P R:AAGTGAGGGAAGTGTTTGGAG

45 F: TGAATGGGACGAAGATAAGAAG 18 EU267698
tssr
P R:GTGGAAATGGTGTAGTTGGGT

F: ACCAAGGGAACCTGCTGAG
ptssr48 55 EU267700
R:CTGGCGTAATGGACAAACAC

F: TCGCCAGACAGAAAGAAGT
ptssrb3 56 EU267701
R:CTGAGGAGGCTCGCAGTA

KRR T ENFHEENI AR TFEITMUEE G.. EREBEEERN Gi=Gu/G., BHEEEZ RN
Goa of/Geo

1.2.7 HAEIFRIAH S
FI A} Pearson Mk 43 #F AFLP 5 SSR #RiC7E & SR 4 B, ITEARX N

Sz — (i — 3
i=1

Jﬁ (2= D" D) (i —
i=1 i=1

r =

2 BR59H

2.1 AFLP %0 SSR 47 #f1

M 84 EcoRT 541,94 Mse ] 3I#3% 72 %t Bl & Pkt 60 XF AFLP 51X =R T EREF S
108 N FACHEATY 1, L7542 799 MR, FE TR BRI B BN 581 4, BB E 4 EH 20. 646, FE X514
FE97A%uuﬁoX@%Ew>a%wwm&$ﬁ%%ﬁmrhﬁ¢w&Aﬁgp1;@%&%%@59
AMFERAE BIERADFE DB SRS BIRICH 27. 8% XA BfRiE 194 4>, Hrp 138 MFH 1
FERA B AR, 56 MRICR B, 5 XA S B ALEI 28. 9%, B AR 43 B ALA 5 R A 7 B fir ﬁﬂ%ﬂl:ﬁ%ﬁ
HEGFRR . BIMHETELBHERY 5. 4%~36. 0%, ARG 57 A UK 1.

M 9 XF SSR %l%qﬂfﬁﬁtﬂ 5 XT £ 514, PCR ¥ 18 R 2 42 K38 (P>0. 05)18 3] 3 %3 5|4 ptssrl5, ptssrl8,
ptssr36, K54 1 1 HERE MM, Ho, ptssrl5 5 ptssrl8 FERFAH By 20 0K B &, 7R 0 A7 2 D sl fn N
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R, FH 3k 4t B A HE B 5 ptssr36 7EAQ AN 25 Sy 2 F 2k PR Y, B AR AHF R O 4l 3k R A, FOR X ACAAE I .
2.2 #EEWRIESHSW

HTFALR FEM AFLP 4 FARiC i &8 = 5ok 78 8 1% % 81K 3%, T SSR #R it BB 8, B LLF] DR
AFLP #Ric 7E B A BB M A G B VER IR BT ICH A E L. &7+ 18 5] Pearson #3¢ RHTE 0. 85
~0.94 Z 8], B IE BB MK EM AFLP /R0 8B 2 W B0, XU AA KK+ AFLP 5 SSR B{&45
ICTE PR ¥ R I3 % 1 SR B A B LB ST

2.3 BEZEHEIESWN

= PR T M R AT RS 155 NIRRT, R & SR C B 55 A, SRR ICEC 100 4, A T
O MEYRE,6 A ZHRAR, 15 N EGIT (B 1D B EYRERE R 140.5 M, REEMFHKERN 7.9 M. il
Al K BB Y 46. 7 cM, /DB R 4.4 M, bR P FR 22. 0 cM. MEPERE SR BE B K E (GO K 904. 6
M, B HKE(GOH 2 918. 2 M, EREEE R H R (Co) N 31 0%, BB HHE(C.OH 52.9%,

SR TR ES RS A 139 MREARICS 500, RO R ESAR IS 68 4, B8R IZHCN 71
ANVHARTE 6 NEGIRE, 6 AN TR, 11 AN ESN LB 2 B REMBRERN 156.2 M, BREEYUHKEN
13.3 cM. ARicBlE R EE N 44. 4 M, E/NEIEEN 2.4 M, #RIEFIEEE 24. 0 <M, HEPEHE 2 B 1 K B
(Gy)H 535.2 <M, B ERMIKE (GO R 2 372.4 M, EREEHEZTR(CHN 22.6%, RBHEE(CONH
49.5% ., ZHBRTEM EEYRIBHEXSHIE 3,

3 iWig

ASLE, PR T MV SRS S 100 AN @ADL E 3 1 544cM, AR R F A R 22. 0 oM,
MM T SRR 71 AN BEFRIC, 2R 1 174, 2 <M., BEME: % SR 4R 10 F 2 8] R s /N T 1 % B IR, R
FHEEFHFICTFYEBESSEARAGREMX, WHAEZER TFTEEMRE RLAKRY, AN EH
REMFLAR, ERMKE I Pinctada fucata A% BB 1 o, MV B S A7 10 29 8] Be /> T R4 1 1, 3R
HEAEHROMFIARAGREESE 200D, FBERBRTENEZANEARFERRERNERTERE
HEH, A G EEAFH Yk g YAk E N SE A G X A 2 R . Lindahal 4 (1991) A A K
P 2 5] B 20 R AN 5] AT BB 2 B k5 — A 300 0l 50 4 2400 S0 it ) O ) BB B A N RIE S A RIS E M . A F
MHEZEEARUESAH, AW ARBFERARR R WA BEFEEARHAN. 5ZMR, EHE LK™
shi b an FLAE SR Lito penaeus vannamei JJE 5 Danio rerio JML#E Oncorhynchus mykiss FHHE ARG
FH i B4 R (Perez e al.  2004;Singer et al. 2002;Sakamoto et al. 2000), H T HHEI X T=FEHRT
BREEYEEHBEERER, TR LR EE B IS N ERMEERE.

¥eiz il DNA 5 FAricxt £ Yt fr e ot D R M @ A E S EE M E B 8% S U E A S K
EFESRRBER ZERSBHENEMN ., ALHF,581 MNEEAEAR 153 MRE, H M4 B A& H ol e
26.3% . BB IEF Oreochromis niloticus BB ESE LT A 8. 0% SSR 5 AFLP R4 B Fric (Thomas et
al. 1998) , KFEPE4LUT Crassostrea gigas #E S % H AFLP 5 RAPD R4 BHric M LB 43 5 29. 0% 5
21. 224 (P<<0.05) (ZF F% 2003), FLAAEEXTHR 4y 74590 B 3 o I 20 B R0 BL B R 11, 596 (P<C0. 05) , B 3K
E XfHF Penaeus(Litopenaeus)vannamei B BEHRIC AR 4. 4% (Flanklin er af.  2004), Xu Z(1997)1A
F Ay B AR TG H RN SRR, Ly % (2000) WA A fi 73 3 BL A 1 N o A= 78 40 L A s 8 o e et e £
1k LB AR 5 A 5 R R R R AR ST E B . 53 4h TR BRI K /N & X 42 FARic 4 8
FEAE R, Ay B AR G N TT BB R AL A R AR B B TR St B TR W R N A s AR B A B P
SRR,

TSR I AR T KT E R, BE b —A> 58 8 00 2 SR 1B 1 0 % BB B B O iz A O A A
REEBEMRS, R TEOROEHHE 2n=106 CRE K% 2005, HESIEE, NA 53 MEMBHSEE
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Table 3 The statistics of female and male linkage map of P. trituberculatus

J 5t 3
H%EBH Statistics N rﬂﬁ Eihﬁn%ffewil . Mﬁﬁfffip
EEFICEE Number of mapping markers 155 139
EYRiC R Number of unlinked markers 100 71
FREHIRICEE Number of unlinked markers 55 68
HEYBER B 3 MRl Linkage groups(>>3 markers) 9 6
=Bk Triplets 6 6
FE 0 Doublets 15 11
FHEA EHBARICHE Average number of markers per group 3.3 3.1
A 4R AR 0 18] - 27 1E] B (cMD Average marker spacing 22.0 24.0
AE 4B B0 18] B K 4] B (e MD Maximum marker spacing 46.7 44. 4
AH 48 bR 10 ] B/ E] B (e MD Minimum marker spacing 4.4 2.4
BEEYUBERE (M Minimum length of linkage group 7.9 13.3
BEEHHKE (M Maximum length of linkage group 140. 5 156. 2
& i W {H (cMD Observed genome length
Gos 904. 6 535.2
Goa 1544 1174.2
B % BB B (M) Estimated genome length
Get 2 864 2 301.2
Gez 2972.4 2443.6
Ge 2918.2 2372. 4
EEE SRR Genome coverage
Cot 31.0% 22.6%
Cor 52.9% 49.5%

PR——XFRE o A SCH SRR T M i B R A E DR 30 A, MEEE S ENE R 23 M ESIR, S HERA S
RRAEEMHERR. XFEENZEMEZERTEEYRIENRICBEHEA YL  ERRKERAERE
WICEEHR . AFLP 3 FARic R —f B AR ID, B A BER SSR #Rid —#F X 70 4l F g PR 5 Ze fi Ak
B EERRT /4 KBEGER, X UTREEEREETENBESAEERLEOABEHERRHNERZ—. =
HRTFEREEYE X, BEEERERGEET AN, XRTEEE 2T IR iC K180 B35 5 E m R
R ERIEE M.

A, EYBRES D THICH B E K Pearson X R BAE 0.89~0.95 Z ], BMEGHEMBEH K EM
AFLP fRic (& 2 9 B M IEMRK, XU AFLP 43 FAnic 76 M A 1% % SR b0 A b3 59, R AR B
fo AL & GUEHE B 2 Finic R W B BUE A f B4 . AFLP 1 3c B 0 A Y R R AL L8 (Young et
al. 1998) B I (Agresti etal. 2000) KFHHLMF(Li et al. 2000 HRE . 7EIT B BB,
AFLP #ric B £ b T 5 2R i 4 (Castiglion ez al.  1998), Nichols Z(2003) el ) A EE P &
W, T AFLP #Ric BASh, SSR FRiCTE & BURF #Y b i) X480 22 0 AU 43 A B4, 3 BN O i B A¥ b 30 LR 0 A
MERBRETREOENELB IR, E63H Ictalurus punctatus W) AFLP 4 FAric E SIS H ., H 4 3000/
A BRI E TR EL T EEMBN RN (Livueral.  2003), ALBH=HERTFEEMEEFBE L
BRCRESANAR X FERRNCEWESBHMNESR IR TR TER AL, BT AFLP
AR REIAR S B TSR T R T, BT LA7E B A B s Al b, TR E SR8 2L o Fin ook
BRI Fi#E—SHMERREN R TEREESEE.
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LG1(140.7/8)

F1-350
21.5—

A6-1150
11.4: D1-80
5.6 A1-210
39.1—

D8-780
26.2—

C6-290
20.8—

A8-150
15.9—

H1-1150

LG6(82.7/5)

D7-1150
22.3—
B1-80
35.9—
E3-1050
15.6—
. G3-800
F6-150

LG11(22.9/3)

— C8-440
4.4 E2-1100
18.5—
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