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=R TFEERAM T EFESH
R X F T R E

(1 FEKFRIEI B BEKIRET, (LK 55 266071; 2 B RS B b, LR & 5% 266003)

WE. 5 =58 T8 (Portunus trituberculatus) #7yF: R 20 DNA XM P, 3175 T B KJE R 622 409 83 & R 40

DNA 57, AR BIM B EEREFF] (1~6bp EE )697 1.

gt T EEERMY, URBEESHE KL, h 4451,

A LRI SHE N 63.84%: HIREZMEES 1524, &7 21.81%: FX A5 AMIEES 451, & 6.46%: IUHE
EE 31, 445%: AHEES 140, 5 2.01%: SHEES 1041, 5 1.43%. ERHEEG R, EEH I
AECh A FBREERERMF, AG EEHHEESZ, HIKE AC M AT; ZHEEFRAH L ACT %, HiKE AGG F
AAT: TIRELEF R T, AGAC EEH A RS AWEEFHRL N, LI AACCT EEH NAFIEL, NHEEE L
AGGGGA EEHHBZZ . GC EEH NFEHMEEZHH M, LR 1 4 (GenBank F M5 4 EUL13241) . [ HEK

PRI, 2008, 15 (5) : 738 744]

KW R TS, BRY MEE
hESES: Q959.223 TERARIRAD: A

=R T8 (Portunus trituberculatus) =& —
BEMETLF Y, £EHFHN (Crustacea) |, |
/& H (Decapoda) . #2 ¥ # #} (Portunidae) - 12 +
J& (Portunus) , =25y A T B BAEE . H AL
Y, B B EE R R, SRR, T
PRA B TR IR I H I, o0 TR BRI i DR
FrRid iR AN SRR i £ .

B R (Microsatellites) % #7582 F %) &
(Simple sequence repeats, SSR) , &8 1 1~6 ™MZH
12 2H A ) T35 50 B IR B2 42 DNA J7 4. 1248575 1)
BB A Fp b 3R I T 8 AR A, B L
ERAY. BT PECEZENEE. &Y
AG BASE PRI GBS & 8RB e R SR A
J 55T PCR ¥ 3554 v, R, 240 IE )2 B H
T AW 55 FR A b A DRI 40 T 384 R R
Tt J5T 8 58 R AR I8 A% 2 BRI 2 AT S5 2 B S
AR A2 CARGE T R X2 W TR (Cancer
magister) | i % 75 58 (IE 48 ) (Scylla serrata) ™.
&8 (Y18 ) (Seylla paramamosain) '® . 3T ¥ % ¥
#% (Portunus pelagicus)'” . Wk %= # (Chionoecetes
opilio) ¥ h 828 B & (Eriocheir sinensis) " 25

U ts HHH: 2007-09-10; f&iT HHH: 2007-11-15.

TEHS: 1005 8737-(2008)05 0738 07

BAFEENM DR, OV TRELRE
S VBRI A% 2 FEPERIT ST A (200 T =R 7B
DEFHERB LA IRIE. B ETER A, BRE 5
H2% M ROE T R R R TR BRI 0 9 A
A AR DA RS TR T TH (ORI S ARE

BT M T8 =R T B R R A A
HBEHLIN P SR LR E R, & 1E A [
S AL DA K B 1B PP B ) o0 AR AR 22 52
1125 A, IR R = PEAR 1 B AL A 4% 45 4
FEE AR, PRI A LR PR id DL TR
FRE AR R A Bl R TR 2 BRI JEA -
1 #MRETE

1.1 #MERE

AHEFET 0 = P04 1 B8 T 2005 4F 10 H
HIRER B 1 M.
1.2 =ZEBFETSEEHADNALEME

PREL = JERR THERL D4 DNA, H Sau3AlB§ S,
ZIH S M B A r K [ 500~1 500 bp I F B,
5 PUC19 Jithi&E G, 45 =41 DNA #4030 i
DHSa 5, T ST = PAR T B 7 KK 2 SO

HEWE: BxEHEARMIREEITY 863 iFkl) TH (2006AA10A406) ; FZH B MM FEIHHE (20060DKA30470) ; &

SR RIITE (07-2-3-5-jch).

YEZ I : kM (1983-) 55, AL, FH NI K IR AT FURHIR 5 2% 2 FEEHT I . E-mail: songlpl983@163.com
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1.3 ZESNF

T o S R PR 4 S E DNA e B 3 AT B AL
¥, 23R8 T 4 164 /> DNA BEHL 7 IR 7). F)
fHl Seqman 1I (DNASTAR 5.0) {4, & 2= PUCI9
UKL IR A4 e 71 F1 3e BE DNA P 31) 2 B HH
U Ry e e b e S B dar o e e Bt A,
R2MmBEEGH T A EZTH, W55
BT REESH S NTFIARERT
FIBT , A 4EAX L8 5 i P 1 HF L A R AR AL
B #4473 5] 709 1~ DNA 5 B, 5 A7 51 1 & B A
500~1 500 bp A %5, fX K & 622 409 ik A (1) 2 [K]
HEKE.

14 ZitAE

141 5% WMEEERY . FELZHHE (Repeat
number) . 5 # I % (Repeat copy number) I H
P& DL R A 34T 3 2K

142 SitRIsRHE 8 o % 1 Tandem Repeats
Finder (Version 3.21) %t #f %% J5 1) 7 B& J§ 71| 24T 43
¥, & & 7 T B /5 #). Tandem Repeats Finder [P
2 $8 5 % 40 T« alignment parameters (match, mis-
match, indel)=(2, 7, 7) , minimum alignment score
to report repeat=50, maximum period size=1000. #
FAA S =4 B 1Y Excel ZZF2F %+ Tandem Repeats
Finder ({19125 73 ¥t 45 SR BEAT WAL AL 545 #, 45 2R
wm#E 1 fin.

F1 13HEESXR
Tab.1 Types of 1-3 bp repeats

B J5 A Repeat type R DI 5] Repeat copy type *} i Ag % Corresponding base
h e A AT
Mononucleotide C C.G
AT AT. TA
TR AG AG.GA,TC.CT
Dinucleotide AC AC.CA.TG.GT
GC GC.CG
AAT AAT. ATA. TAA. TTA. TAT. ATT
AAC AAC. ACA. CAA. TTG. TGT. GTT
AAG AAG. AGA.GAA.TTC. TCT. CTT
ATC ATC., TCA. CAT. TAG. AGT. GTA
=R ACG ACG.CGA.,GAC. TGC.GCT. CTG
Trinucleotide ACT ACT. CTA. TAC. TGA. GAT. ATG
AGC AGC, GCA.CAG.TCG.CGT.GTC
GCC GCC, CCG, CGC. CGG. GGC., GCG
AGG AGG- GGA. GAG. TCC. CCT, CTC
ACC ACC. CCA, CAC. TGG. GGT. GTG

DU B J I DA _E 5 R AR T R 5 2R 1 AR TR
4~6 BT R R BN B %, AN =0k 1
B A 2R T B4 DO D, XA
——FIt.

2 BRE5GH

21 MBEFINSE. BEMBENNESE
TR AR, M 622 409 bp K 51 AR L

®KET TANEEFH, M LREEZFH] (1~6 bp

) A6 A, FEEIT A E A

84.28%; /N LR ERFH (7~100bp) K 130 4, fy
FEFVRBEREE R 15.72% (B XkE) . F
¥4 10 TR AT A M EEER T SIEE 48
124 i DEREE R, IR &S E
BZ, 54450, A B EFYEZH K 63.84%;
HUOE =W EE 152, & 21.81%; FIR53 A2
PR EE 454, 5 6.46%; TR EE 31 4,
4.45%; WA ER 141>, 5 2.01%; ASEES 10
AN d 143%(E 1) .
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=T Repeat types
K1 ARESEMNMIEIEFTHEAREESW
1SRG 2. I 3 WAL 4. I0TRE; 5. B 6. NTRE
Fig. 1 The number and percentage of repeat types
I.Mononucleotide; 2.dinucleotides; 3.trinucleotides;

4.tetranucleotides; 5.pentanucleotides; 6.hexanucleotides.

TEFZRMEE P70, & 524 IR 51
Eelh % AN A . 7E 46 N EE R MG, &
SRR AN AR, BHRILITFF A C
R EEE VRN, WREESRA G, AGHE
SR EZ, H24 1, HFRELEZF
#H (1) 48.09%; H k& AC FI AT, & 4 187( 5
Bl Ik 2 B 2 T A1) 8 H G 42.02%) A1 43 (o P Bk
RESFIHEHK 9.66%) 1~ REHL 1 NMZOF
F)h GC == G5 DI, B (GC) 4, o5 PATBAE
BIFHEHH K 0.23%, %75 & £ 4E GenBank 1
W, FM 508 EUL13241. A ES RS, LR
L8 FhEE 45 DI, B A5 & ACT(42 4N ),
AGG (35 ) . AAT(28 4~ ). ACCQ1 4~ ). AAG(9
AN)LATC (7)) JAAC(TAN) FIAGC B4, Hr,
PLACT 5%, HVE AGG fI AAT (£ 2) .

K2 I3WEEERMMESENLAN R AEREES LY THNES K
Tab.2 Repeat motifs and their percentage in 1-3 bp repeats

B 5 KA Repeat types
BNE PR =
Mononucleotide Dinucleotide Trinucleotide
A AG AC AT GC ACT AGG AAT ACC AAG ATC AAC AGC
¥ H Number 45 214 187 43 42 35 28 21 9 7 7 3
&t Total 45 445 152
N 0,
BT /% 100 48.09 42.02 9.66 0.23 27.63 23.03 18.42 13.82 592 461 461 197
Percentage

EDUBE R B KA, AGAC AU 5 TR 5
B2, 14 (EREIEGERE 7.3~102.5, 73
5 DLHUE 28.4) s HUUR AGAT, 3k 4 /> (EEG# L
HOoFE 8.3~43.0, ¥4 NHUE 22.5) o AR 4>
A& AAAT, 3L 34~ (ES# DIEGEE N 6.3~25.8,
SESHE LR 16.1) 3 ACTG, 4L 3 A (T # %
T [ 2 12.3~43.5, SF 445 #2 T 30.9); CACT 4t
24 (S DIEGEE 2 17.8~21.5, 4 NLHUE
19.7); ACTA 4t 1 > (E R DLHUR 52.8) ; ATGA
I (EEEIHAE245);CCTT 14 (&
S TLHUE 13.8); CTCC 4L 1 A (R IR
10.0); CAGG 3L 1 > (EEHE IIEUE 8.8) .

7E TR FE 2 A, AACCT 1 & 5 4% 1
KAk %, k6 (FELHE N H Z 8.4~62.6,
Y Es DU 22.3) s HRJE TAACA L2 /> (&
5 DL [ 7.0~9.6, S 1 #2 DL EL R 8.3) AN
AGGTG # 24~ (FE 2 # DLEGE F 2 7.8~10.8, °F

Y45 DLEOR 9.3) o AR 43 Al 2 CCTTG 3% 1 4
(FESHIIHUE 48.2); CACCA 14 (EH#
Bt 14.2) s AAATT 1A (EE 4 NHRE 6.2);
TCCAC 14~ (EE#H NHE 5.6) .
FEANBEEEER D, AGGGGA B EE#
KM w2, L34 (ELZH# TLHEEZ 5.0-85,
Y ¥ DUEE 6.4) o HoAth Y43 I J&: CTCTCC 2
2 (ER 4 L0 B 6.7~33.7, P ¥ ¥ D13
£ 20.2); TCTTCC L2 A (EE # W4 F 2
5.2~11.3, 948 T2 8.3); TCCTCG #£ 14 (&
T8 DU 10.8) s AAAAGA 3L 1A (FEE# IIEL
& 6.5); TACTGC 3 1 /> (EE# NHUE 5.3) .
22 OMEHEESXBHEMESENHNSH
SR TN A M BRI FE S P R
WA B DLHCR AR B R, M 5~280 ERE 43
A, AR F AL 12~70 2, 523 EG I
I 82.64%. 555 DU oy A HaBAAH O B, ok T
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A B A fE 24~72 bp KRN . 8
TR 2 45 U183 2 5 A 7 28~40 1 68~76 B A~
0., L 36 M s, BB R A R (45)
17 80.00% ( & 2) ; Py BR 5L = 45 DI B = E A A fE
12~36 Jo. [ 4, 4k 285 A, dy PR A AL 3 52 28 7 R 2

[N N 1953
[=] w [=]
T T 1

Ey-Z0A ¢
Repeat locus numbers

S o

T T

(445) 10 64.04% ([ 3); =RIE T4 TURE 340 il ” ”

HLE 8~24 Ju A, 4L 88 /N, =it EE A A oldh .”.”.”.”.”.”.”. =111 Y 1 PR | Y 1 = 1 .[I.n.

B (152) 11957, 90% ([l 4) ¢« DU 76 42 % DU E St Wl Repost cony et

B AAE 726 SN, S 23D SIMBMAEERR gy =g gon o/ R 0 15 0K
R EE (B1) 119 74.19% (&l 5) 5 FLBALTE 545 DL 5

FEHAAE S~12 RN, L 104, HFHBEER
KA B (14) 17 71.43% (Bl 6) 3 7SHiA: B 4 L
BE B ARAE 4~12 208, 3L 9 A, NI E R

Fig. 4 The repeat locus number corresponding to repeat copy

number in trinucleotide-repeat type

K (10) 9 90.00% (& 7) . i
’7 = gy
216 g or
-g 14 HE 5+
FH312 Iy i
® 510 S
&2 08 e
1:;(2 6 Hﬂg 3
e 4
2 ) gt
£ 0
4 812162024 283236404448 525660 64 68 7276 Lr |-| I] |-| I] I:l
= B P DL Repeat copy numbers 0 P I8 P PRI N I PR B PN A 1
o v e 3 N %" SR 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64
2 BEEEERAPARMNEEE IS SNNES F 8 5£ T Repeat copy numbers
B S U RRCH A s R R T ST U HOT R I
Fig.2 The repeat locus number corresponding to repeat copy BT 8

number in mononucleotide-repeat type Fig.5 The repeat locus number corresponding to repeat copy

number in tetranucleotide-repeat type

701
£ 60 o T
£ 8 6
= E 50+ R
%z 5 S
e gt
ﬁg 301 wE 3
on- ””I-I %Hg 2
S 10k o
[ o 1
o WAL ALALAL AL B0 ponm © . eee . noe “

1224 36 48 60 72 8 56 108 120 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64
=R JIHL Repeat copy numbers =3 UUE Repeat copy numbers

M3 —WERERRAARGEEENATNLOER o 7 8 40 0R R0 5% U305 o 7 00 B &
UREE ir 5 4
Fig.3 The repeat locus number corresponding to repeat copy Fig. 6 The repeat locus number corresponding to repeat copy

number in dinucleotide-repeat type number in pentanucleotide-repeat type
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B15%

A
Repeat locus numbers
S S R
T T T T T T 1

|

4 8 12 16 20 24 28 32 36
&8 P2 )M Repeat copy numbers

7 AWEEERHARNELE LN ENER
i

Fig. 7 The repeat locus number corresponding to repeat copy

number in hexanucleotide-repeat type

3 itig
3.0 =ERTFEEFEAMIESMIFME

TE =P TR RN R A E T R, 46 4>
PR E R R E G DI A A B, %
HRIZOFIN CRMESHE RN, ARE
B IERNHERZ, X5 H EHEXEF (Fenne-
ropenaeus chinensis) "™ VA4 F (149 0F 57 45 B4
— T R E A, DL AG RS LK
BB X5 o E AR AT 206 25 7 il
( Takifugu rubripes) ] AC'"™ & 45 ¥ Il i £ K[,
SHRHEYAEER A AR " .

A E R, LRI 8 R DI,
HAPLACT 5%, Hik: AGG Fll AAT. H [F 86
IR DL AAT 5 %, 70 AAG FL ATCMY. 41 8 4
Fafid Ll AAT 52, Hki2: AGG fl ATC, GCC 5
A AR DEEE R, S EL
DR R AEIR ) — 2, — L S AL R
AR A A UYL BT R AR E T,
BT AT e oA R DR R SR 4 o R 0 AR R
(D) -2

DB R A, AGAC & ¥ N1 5l &%
%, L 144 HIUE AGAT, L4/ AAAT 334,
RAEHEARZBEE. AAAY (AAAT. AAAG.
AAAC ) EEH NIRRT R KB MR P 5
Fg ", EE U, AGAT & & # 112
R FE, AAAY EZHE UIRAMEE S F B
RE " AR TN F, AGAT EH#
K&+ w, H k2 ACAG. AGGT. ACCT,
AAAY [EEBEAERER .

PR TEYS A EE RN E
> AR AR T L IR 4 p FRR S B R 2R A 1
M PERELE, AGAGG M LS, T
FIRAEL 2 AR 46.3% " . FEATRA I FU
FHEFHEAG, AACCT EEHE TIRARZ, L6 14
HKE TAACA 1 AGGTG & 2 4. KT A E
SRR ¥ E XRIEAZ, De Fonzo 5 'Y
R A RE S — e AR AL

NIFEEEF R PRI T 6 FE S DA,
H AGGGGA EEH KN EZ, L34 HE
TR S 48 LRI #5 TECEV IR . e A
Xt B 5T 5 /b, T L DL B B AN 5 A A
) S p T AN R A P A 2T R
EEENEHNAHLESHEZAFAN, XETS
EY A I FERE A 5, ENTRIR R & R IE
BH A, XTGP a5t .

3.2 WREESXVHSMFERNGCELE D
KI5

Xu 5 " FFSBE W UT ( Penaeus monodon) %
DR 20 o 9 B 2 B 2R A i 1R B A28 45 2 (CT)
n (B1AG) 8%, kA (AD) n. mless " 4
Sof i ] BRI T A R B, AT EE 25 DL (4 45
RGN, b PR R R 42. 44%; HIKOE AC,
o UL T 34.42%. BRI 1Y) At 4L g
IR 7 A TR P AR 9T R R B, T A A
L, LLAC ERE RIS A EE, 8 k2 AG A
AT. fEARTHFH AG EEF DUERA RS, &
PR 2 AT 48.09%; HRJE AC, (5 PIBRIES &
FHT) 42.02%. AG BERE IIRAS BRI ITES
BEF R — 2 1

GC Pt A EE# NRR A A S &R
MR R AR RS EHRAD Y SH A
ik, 7 o T B 6 O DR AR ST R B T AR
2 PORHLT 14 (GCG); (B R ( GenBank & 3%
5O AF295791) Ab, i R R L 5E 4 GC 45 Ul
RAA R BRI/ BRI R 1
A TFFh GC RIEE % TR, S P ER
7 71 S B 0.23% (GenBank V3 i 5 & EU113241) .
Schorderet 25 "M BT 5T T 6 M HESh MR N4 )5, At
AR . T HL 4] DNA g CpG [ B 5L,

TR Ty Ze i i i A A A2 i B e T, i /b B
GC SURYERF DNA $ 2R g VAT AL o IXAERY)
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LERIE GC BRI, R 53 5 #IFP 3 TG (B AC
KAL) FHN N, XA DL — @ R R R NS E N
M AC EERLZMHS: . Lund 25 ™ a5 R,
CpG (B Fe Ak a] DA K FE PR 2H A b i i i 1
FE Bl Zeins FIFRIA, (HIXFhFE BRI R I H TR K B9 =,
AR Tl e R nE R I C R AR AR R AR T
BRUERE T AHR . AEZ VIR AT RERE =R B L
RIZAH GC & &8/ IR, R 5 Z A BV 58748
FKIAC EFMENXT AG ER.
33 WIEHREHEAEZERTES FEEENR
KRN RS

B EbridH AR BARE SRR R, HE 4
NI MBENEEAFRFEAT I ZH
NH, FFRE T2 EEER. B TeAa2EN
AL A 5 H PCR KA 45 S e e 7] SR S
B, E R — Mo BN S FArid. R, BT
BB DNA fEAEYRNAT A EE R KELS
AR B, AR A BEAA ) AR 7 K 2 B s
MR AT R EHARRK.ESIHIES S, B
M7 R 55 sh ) e 2 st A% 2 R s P R 3 T
i e P O VA

RERFRRIRZ, BT (U N R T
BB RRIE 7, DR e AR A AT R
B B AL F AR B . AT R, ZER N ER
Fo b oy 46 R34 0 P B R DU B A e
12~36 FJSEFR A, BY = PdR e R 4 Hh ik P E &
FE B A A 24~T72 bp RIS FETE 7, 1 B A
R AL H 3 T B A AN B AR S AR A O, R T I
L DRIV ZAERAFEENZEGR. fik
A, BE BE2E ) T L 5T R4 T AE W Bk
B R R, T B E AR R AR =R T M
T R RG KRR E RN B T4 MEIR
] A PR A A R T 0 T R A% 2 AR AR
ST T Y RS S 0TI TR A

il PEKRSHZF ARG HER IR A E R
3R T SO AT B R 8 Excel BALA, S A LB
EARGPLHTRERFEENL, B ETARW RS .
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Analysis of microsatellite sequences in genome of crab, Portunus trituberculatus

SONG Lai-peng"?, LIU Ping', LI Jian', LIU Zhen-hui’

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 2. Marine Life
College, Ocean University of China, Qingdao 266003, China)

Abstract: By sequencing randomly, 4 164 clones of sequences in the genomic library of crab Portunus tritubercu-
latus were obtained. Software DNASTAR (Version 5. 0) was used to assemble all of the clones in this study.The
length of DNA sequences is about 622 409 bp totally. With the help of the bio-software Tandem Repeats Finder
(Version 2. 02), 697 microsatellite repeat sequences are found in the sequences. In the 697 repeat sequences, the
number of dinucleotide repeat is 445, being the richest (63.84%) of all the repeat sequences. The second one is tri-
nucleotide repeat with 152 (21.81%) ; the third one is mononucleotide repeat with 45 (6.46%) ; the forth one is tet-
ranucleotide repeat with 31 (4.45%) ; the fifth one is petranucleotide repeat with 14 (2.01%) ; the sixth one is hexa-
nucleotide repeat with 10 (1.43%) . Forty-five mononucleotide repeat sequences are all composed of the motif of A,

while the motif of C was not found among the mononucleotide repeats. In dinucleotides repeats, the number of AG
repeat is 214, accounting for 48.09%; and the numbers of AC and AT repeats are 187 (42.02%) and 43 (9.66%) ,

respectively. Eight classes of repeat sequences that include motifs of ACT, AGG, AAT, ACC, AAG, ATC, AAC
and AGC are found in trinucleotides repeat, in which the number of ACT repeats is the largest with 42; the sec-
ond one is AGG (35) ; the others are AAT (28), ACC(21), AAG(9), ATC(7), AAC(7) and AGC (3) in turn.
AGAC, AACCT and AGGGGA repeats are the richest ones in tetranucleotide-, pentranucleotide- and hexanucleo-
tide-repeat, respectively. Only one GC dinucleotide repeat is found in the study and its GenBank accession number
is EU113241. The reason of fewer GC repeat is possibly that methylation of C in CpG islands results in mutation of
C-T or that it is difficult to sequence the GC repeat sequences.

Distributions of copy numbers in different types of repeat sequences are as follows: copy numbers of mono-
nucleotide repeats are mainly between 28 and 40 or between 68 and 76, accounting for 80.00% totally; copy
numbers of dinucleotides are mainly between 12 and 36, accounting for 64.04%; copy numbers of trinucleotides
repeats are mainly between 8 and 24, accounting for 57.90%; copy numbers of tetre-, pentra- and hexanucleotides
repeats together are mainly between 4 and 12. In general, the length of microsatellite repeat sequences are mainly
24 72 bp. Based on the above, it can be concluded that the nucleotide mutation of microsatellite locations has
been accumulated largely in a long term of evolution; and there would be abundant polymorphism in these loca-
tions. Therefore, it would be practical to use microsatellite to study the genome of P. trituberculatus and the meth-
od would be applied to a variety of fields including population differentiation, kinship analysis, linkage analysis.,
and evolutional and ecological studies. This study provides base for P. trituberculatus microsatellite researches.
[Journal of Fishery Sciences of China, 2008, 15 (5) : 738-744]
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