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HWE . M KIBEF( Macrobrachium rosenbergii) PN % S TEIFR X (internal transcribed spacer, ITS) LAV EE
BT T30, B IGIEIF ITS1 KB 1 070 ~1 150 bp,GC &1t 7 51. 4% ~52.7% ;5. 8S K —F N 163
bp,GC FiE-N 55. 2% ;ITS2 K&l 484 ~ 545 bp,GC N 53.4% ~54.6% , FFH| X 7R | ITS1 F77E
61 4k SNPs, Hirft C/T 54y 28 4b (/5 45.9% ) ,A/G 564l 23 4b (5 37.7% ) , A/T Bidle Jy 1 4b (5
1.6% ) ,T/G 8l 3 &b (7 4.9% ) ,C/G ity 4 &b (5 6.6% ) ,A/C ity 2 &b (4 3.3% ) ;1TS2 1%
16 15 kb SNPs, Hirp C/T #4006 Ab (15 40% ) , A/G 54 J9 5 40 (5 33.3% ), A/T Sl 1 &b (5
6.7% ) ,T/G 8ty 2 /b (5 13.3% ) ,C/G Bl y 1 &b (5 6.7% ) o B4~ ITS i LR ¥ 5 (SSR) I
20 4b, Ferf ITST A 14 4L, DL (AG) n BAURZ 1TS2 Hify 6 Ak, LA (GA)n KRR Z, N T4 Rk
B, % [CIAUF ITSI 7€ 181 390 Al 781 (i AA77E 3 Ak 59 bp iE [T TG, MAP 22 R AT £, %[GR
HRITS T SSR H B, M AAE AN 22 5 o TR 2 BT R B, % QIR F 1TS1 1596 g YR AT (M
hainanense ) [FJE B 7 , A 50. 64% , 115 & FIF ( Exopalaemon carinicauda) [ JEYE A, A 45.39% ;
5. 8S 5 HAMH 5T WA & W= B R, b 55 B AIR IR (M. nipponense) [A]JEPEILF] 100% ;1TS2 5 H
A VR UF [R5 5, 2 53, 46% , T 5 38 QR F ( Procambarus clark ) 1 [R] IR Ak, 2 42.53% , F& T
ITS FygAY NI B SR, 2 TG TR IR 5 R @ B B AR TR IR — 32, 5SS 2R M145

KRR : B [CTHIF ; L SRR DX 7 S RAAIE
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Analysis on Sequences of Ribosomal DNA Internal Transcribed
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Abstract ; Internal transcribed spacers in ribosomal DNA were often used as molecular sequence in phylogenetic
study. The complete sequence of internal transcribed spacers of Macrobrachium rosenbergii was isolated by
PCR. The length of ITSI was 1 070 —1 150 bp with a GC content of 51. 4% —52. 7% , and the length of 5. 8S
was 163 bp with a GC content of 55.2% . Compared to ITS1, the length of ITS2 (484 —545 bp) was shorter
while GC content (53.4% -54.6% ) was higher. By comparison of sequence from different individuals, 61
SNP loci were found in ITS1, including 28 C/T transitions (45.9% ), 23 A/G transitions (37.7% ), 1 A/T
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transversions ( 1.6% ), 3 T/G transversions (4.9% ), 4 C/G transversions (6.6% ), and 2 A/C
transversions (3.3% ); 15 SNP loci were found in ITS2, including 6 C/T transitions (40% ), 5 A/G
transitions (33.3% ), 1 A/T transversions (6.7% ), 2 T/G transversions (13.3% ), and 1 C/G
transversions (6.7% ). SSR loci were searched by the SSRHunter software, and the results showed that the
SSR loci in ITS1 and ITS2 were 14 and 6 respectively, the type of ( AG)n was rich in ITSI and the type of
(GA)n was rich in ITS2. There were three repeat units with a length of 59 bp in ITS1, and the loci were 181,
390 and 781, respectively. The results of ITS intravariances analysis demonstrated that clones from the same
individual were different in length because of SSR. Furthermore, homology comparison of ITS sequence
indicated that the similarity of each ITSI was 45.39% - 50.64% , and the highest occurred between M.
rosenbergii and M. hainanense, while the lowest occurred between M. rosenbergii and Exopalaemon carinicauda.
5. 8S showed very high similarity with other crustaceans, and the homology was 100% between M. rosenbergit
and M. nipponense. The similarity of each ITS2 was 42.53% —53.46% , and the highest occurred between M.
rosenbergii and M. nipponense, while the lowest occurred between M. rosenbergii and Procambarus clark.
Phylogenetic tree based on the ITS was constructed by Neighbor-joining method, and the results showed that the

relationship between M. rosenbergii and M. nipponense was the closest, which accorded with morphology

classification.

Key words; Macrobrachium rosenbergii ; Internal transcribed spacers (ITS) ; Sequence analysis

% IR MR ( Macrobrachium rosenbergii ) 3K J&
ESERIVESELINFIS AT JUR AN IRy N
B A ERAR JITHE, St S B IR KR 2 i
TAZEF AL R E D AR BRI E R,
WHABEZMATME . 1976 4Fri A&
BEEBEN H A G IR, ) RA K05 BT
(IR v I 7K 7 B2 A 50 B BRVT K 7= WE 58 BT )
IR, I 1977 AR BH AR 79 600 &, Fi)5
4z 14 4 T 40 24T 3R, 30
ZAELIOK  PERER QTR IR N T3 AR B 2=
5 FRFAHR BB B TGPl Pt & Jg | [
I TR AR A SR IR EER MY
AR BE GRS HURBUINRE TSI [ PR R ]
PR R A ER) B EC R AR R R R
PiAr =gt A% ZAEMEKOF 24 5 2 IRV IR
R BT, S AR 2 TRV ARl e AT 4
SR SRR SR SRR

HRAEY) xDNA LK 24 DU
F R HEAL ( concerted evolution ) B%73 T 3K sl
FH ( molecular drive) , T & 5% 5 & B —3%°0 il
P R W VR A S e A . o4
B 18S.5. 8S Fil 28S 1Y P &% 5% [H] B X (internal
transcribed spacer, 1TS) i FAZSINTNRERE K g5

T i 52 e IR g /0N, st AR AP DR T 2% DX ]
R0 A I TRy = TP S S T E 1
ROUKE GRGEE P TUSEE ML ZHEEK
SREERT R R AT R )
T, ITS BB ST LA R G TR A 1 AR K 7 3 W)
L ITS AR 32 B4 rp T LA fa e ) iR
ITS WIAHSE TAE A /D R TE GenBank
Bk T —SLHREHY TS 5084 7 91, {H Al
HIHRE AN 2 gV IR B 5, A WX H AV I
(M. nipponense ) F1ifj 55 1 UF ( M. hainanense )
ITS1 MJFFIVRRIEF ST ) T2 IR IR 43
Tt E RS, AR E &
RAPD SRAP ff LA ZALIK €O T 3P Bt
ZRRIIR D-loop X Il 168 RNA K %5 £ B /3 Bt
T B IR R 38 22 5 DL Sl TSNP Aic ik
FPAEAR SRR 2 (A 56 1TS ST i A
ARAE A SCGE S 5 B P AR AR 1TS, 20 Hrix
P FNVERE , LU R 4 5 i FZ X7 91 R 3145
% IR MR L Z PR A R G040 8 W0KE, i
T A 27 FQVH MR 5 5% 5 1Ak AN R Fhidt & SR R

1 MRS IE
L1 ## SRR AR R A g fa) B A4
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TR IZ R T LA IR KK =W 58 JF 1 2002
AF A g fa) 51 2E, BE ML 18 & A AR (MDI1 ~
MDI8) , iR T - 80°C vkAf H  IRAF ] .
1.2 Ak
1.2.1 JEHZ DNA #2500 RAEIFWLA 100 mg
A 1.5 ml B0 N Br-5 05 s il B 2 PR 21
DNA'®' $HUAY DNA H] TE I ## , 1% B gk
HL K R DN B R R R, 554 4 Ot Ot E It
(eppondorf) M %E OD {EL, B e FE , filf FH v 7 A
A 50 ng/pl,
1.2.2  PCR ¥"34 Ky= Wy aifb M iy i
144387 GenBank H EL 28 & 53k (1) HAth R 2% 18
1288 PRAF X B IHREPE S 1R 15 % TR R
ITS, 5I¥F %M, F:5-TCG TAA CAA GGT
TTC CGT AGG TGA-3' il R:5'-TAT TTA GCC
TTA GAT GGA GTT TAC-3', PCR FZ ¥ AR
25l B FER 4] DNA 50 ng, i & GC
Buffer I 1Y) LA Taq B ( TakaRa) (¥ #9&CRAL T
Wl Taq ) #5417 PCR P74 HAY 4 49 ¥4 R
HHFER . PCR N 4514 :94°C 2 min;94°C
30 $,55°C 45 s,72°C 2 min, 30 MEH;72°C 1E
110 min;4°CIRAE, T34 1% M IEREHE
(705 pg/ml EB) HEVKA 25, VI N HIY 5%
e PR IR £ ( TaKaRa) 4k, 55 pMDI18-
T #%AK (TaKaRa) 4%, 16°C 3372, #1k 3] DH5«
JEAZ S AN, SR FH i 1 BE Pk 1 B s e, £
EcoR | .Hind I (TaKaRa) X E§H)5640F , BHH: 7
Rk RS A 2 w1
1.2.3 ¥k E FH DNAStar B/
EditSeq # 17 77 51 §f 4%, ¥ PF 4 47 09 )7 51 H
NCBI R %5 #% L /Y Blast #4281 R E AR 2R
B 1TS XA A A KK . Clustalw 1. 83
BAFHEAT A X Bl AT DA IE . SSRHunter
3.1 Ak A s T 4 ?Itm%ﬁak
FBIEZHIT, Mega 4.0 50 HT FF 908 3% &
i SNP i 1., 4B4% 1 Neighbore-Joining ( NJ)
WS F R W, B EEH A 200
( Bootstrap ) #4171 000 YK & &2 K5

2 4 R

2.1 FRABAKRITS FIIKES GC &=
PCR ¥ 345 , ¥ = A7 s e Iy, 25 23
5% [CTRER ITS J¥51, X BRPism s 18S 5
28S J¥4I A3 ITS 2751, e H b — %7 5]
#2232 GenBank , & fifi 5 & HM590579, Mega 4. 0
WA BT R, B R TE R A TS KK R
1722 ~1 818 bp,ITSI KB K F 1TS2, 45 % 4
1) GC S E R #RVTE 50% L E ., Hib 1St &
1070 ~1 150 bp, GC & M 51.4% ~
52.7% ;5.8S KJ&—3h 163 bp, GC F N
55.2% ;1TS2 K J& 4 484 ~ 545 bp, GC &g H
53.4% ~54.6% . 18 MK 23 Z)F 5N MK
H5G6CEHRFEAWNEL,
2.2 FKBERITS A SNPs fir = i ad o Xt
23 2B GIRER TS J7 41, JLafive ) 76 Ak Bz i
FRZ 25 1. (SNPs) . % [GIREF ITS1 £74E 61 Ab
SNPs , #i4fs SNPs i 5805 1TS1 FHIKEZ I,
3 ITST 1 SNPs HY BRI hy 5. 5% , B34
100 bp H Bt L 5.5 4~ SNPs {5, 1TS1 #Y
61 4k SNPs H C/T %54ty 28 kb (5 45.9% ),
A/G RN 23 b () 37.7% ), A/T Bidl 1
(5 1.6% ) ,T/G Bt Ry 3 4b (15 4.9% ) ,C/
G Hi N 4 4b (5 6.6% ) ,A/C EiR Ty 2 A (5
3.28% ) (& 1);5.8S ¥ i ¥ — 8, RAFAE
SNPs 13 f5; 1TS2 £ 1E 15 Ab SNPs, SNPs i} #LAY
BRES ITS1 AR, M 2. 9% , BISF-2 100 bp F Bt
R B 2.9 A4~ SNPs v 5., ITS2 f4 15 4b SNPs
o C/T il 6 b (5 40% ) ,A/G 409 5 4b
(1533.3% ) ,A/T &ty 1 &b (15 6.7% ) ,T/G
Hid Ry 2 b (5 13.3% ) ,C/G Hid ly 1 Ak (
6.7% ) (K 1), A~ 1TS FB4r A SNPs H | 5%
£ A= RS A
2.3 FKBHEITS X SSR I SFIEREE H
T MBEFH(SSR) & 1 ~6 bp HEEH
fref B 4 B A = B K Y A, A S i
SSRHunter 3. 1 {44 $8 % [CIE AR 1TS X ¥ 51
oSSR v s, S5 R R, & /I\ITS XJFF &
HHCH 3 ~40 WA EEFAIE20 4b(FR2) .
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Table 1 The lengths and GC contents of different regions of ITS
ITS1 5.8S ITs2
nN NG
Mk Different ks GC Pt ks GC At fe iz GC Pt
Individual clones Length GC content Length GC content Length GC content
(bp) (%) (bp) (%) (bp) (%)
MDI1-1 1113 52.1 163 55.2 497 53.9
MD1 MD1-2 1106 52.1 163 55.2 497 54.1
MD1-3 1101 51.6 163 55.2 500 54.0
MD2 MD2-1 1098 52.1 163 55.2 545 53.8
MD2-2 1110 51.4 163 55.2 504 53.7
MD3-1 1 098 52.2 163 55.2 517 54.0
MD3 MD3-2 1148 52.0 163 55.2 507 53.6
MD3-3 1 108 52.0 163 55.2 489 53.8
MD4 1 093 51.7 163 55.2 511 53.4
MD5 1 140 52.1 163 55.2 488 53.7
MD6 1 092 51.9 163 55.2 505 54.1
MD7 1115 51.6 163 55.2 503 54.1
MD8 1 088 52.3 163 55.2 487 54.6
MD9 1124 52.2 163 55.2 500 53.6
MD10 1117 52.0 163 55.2 507 54.0
MD11 1 126 52.2 163 55.2 501 54.1
MD12 1117 52.1 163 55.2 500 54.2
MD13 1 095 52.0 163 55.2 500 54.2
MD14 1 085 52.7 163 55.2 502 53.8
MD15 1 070 52.4 163 55.2 489 54.0
MDI16 1 085 52.4 163 55.2 484 53.7
MD17 1150 52.1 163 55.2 490 54.1
MD18 1125 52.3 163 55.2 492 54.2
V-3 Average 1108.9 52.07 163 55.2 500. 7 53.94

ITS1 WA 14 4b, B AT H B 5435104 20 .30,
43 105 134 160 333 394 575 .642 758 768 .
884 .1 028, ITS1 H' SSR AL 4f 9 Fft i & J7 5113
B (GA)Yn, (AC)n, (AG) n. (GT)n,
(GC)n (TG)n (TAT)n.(CTG)n . (GGT)n, H
HFPL(AG) n B2 1TS1 1 SSR H BLHL 1]y
1.27% ., 1TS2 A5 6 b, EATRY 557 5 X 5 o
Ik 60,178 234 306,336,349, ITS2 1 SSR
35 3 Fi2E AL (GA)n, (AG)n, (CGC)n, H
PL(GA)n KAl Z SSR HBUFEN 1. 17%
NT AR & B [V R 1TS1 7 181,390
1781 1% 3 LS AFAE 59 bp 1F 18] H & 8T,
J¥%124 ACG TCT C(A/G) A AAG CGA A(G/
C)A GCC TAT GCT CGG GCA AC(C/T) GAG

(T/C)A(A/T) GCT (C/G)AA CTG GCG GTG
GT XA 6 M sAFEES (F 2),

2.4 FTRBWHITS MHIER @iz
MD1 MAN 3 A~ TofE MD2 NN 2 4S5 [
MD3 AN 3 A5 B B F 1, & B TR BF
ITS FELEA RN 22 57, [R] — A [R) v B 1 )7
SRR GC SRAAEEZER (R D), ¥R —1
AR TR ST B 7 51 L Xt 2 )i, 245 SR e B 7= A A~ 1A
N 25 5 1 T L R 2 TG I ITS ) SSR
HECARI (K 3),

2.5 BAIRMSRFEESW JrHIFEEMS
MrEnd , %[GR U ITS1 A 1TS2 5 Hofth H 76 3
Ity TTS1 R IR A B ITS1 5 At 2 s iy
[FEPE N 45.39% ~50. 64% , Horh 59 g 7 R



34

%2

R W 25 . 3 I TR W40 ) B A SRR kDN A-ITS [X )3 31 471 -23.
1181 ITS2
11111111111
11111111111112222222333445555577777889999999900000001111 1111334445555
18801223446788990023588122357789944589690034456604568891226  483455122271334
5710284025478609452848225806741210689312027922401345345668079  382936655978340
MDI-1 TTCTGATACCAGTTGCACTAATCTCGTTTACTTGGCTTCAATGTGAGATTACGACAGTTCA  CGTTGTGCTTAGCGG
MDLI-2 ........ GT. A cennnnnn. ThAoer.... (o Y U A..G G.C.A...G.AT
MDI-3 ... AeGoiheonennnns. ThAuen.... Coveeeeeeeeeanns G.....AC. G.C..A....G..AT
)1 T T L e Cosanns Csauasims G..A G.C.....C.GATA.
MD2-2 ..T.A..G.A..T...... Thueren.. i M S AC...A.C.G.. A
MD3-1....... G...A...GC...T.AC...... O G.C....C.G.TA.
MD3-2 ivvivionvonin C..G..... Tl lmsmasi Toalemsinmass Tikiias BiCovivian G..A.
MD3-3 ....... G...AC.A.G.....T.AC...... CC.eeeeGoneeeeeeeaananans R S, G. TA.
M4 ... . T.AC....... CovenensBorniiiennns A... GC......G.A
MD5 ... 00k B s KB 0 B Ao A G:Covins G. TA.
W6 o K BT A G e NI SN S i Crsnsa i o TAL
M7 e, Ao Gt TAC....GACC..Cooveenanrannn A 7] e G. TA.
1 R L e L 1 (o o b Canmamanaess 66 C0ETA
M9 ...G....... L I Y M, oA A SO T:ETA
MDIO ...e...... VORI SUUNE. 1 WU o BT B mon G..A
WL s A e T Ol Glvsras G G 5 GG BTA
W12 ....... Bl B SR A s PG O e ossies N -
D13 C....... G.A.eiis, A B v s 7. - o GC.A...G.AT
L% woviss Gl Bl LA s Cosins Gl G .CT 6T
MDI5 ....... B OAC 5 Bt B s v OB sceomasraa A GG GG TA,
MDI6 ........ G..A...G.G...TCA.C...... Cournnn B s snaaiesiie A... GCo...... G..A.
117) 1 A...G.... ek e vl A G.A... G.C.A....G . AT
UDIS: ocae S U M Kivee Co e OBt Bl Rnmvmmvmmnaimnn GA00 Ao GIAT
1 TKBERITS H SNPs il &

Fig.1 SNPs in ITS sequence of Macrobrachium rosenbergii
O FIRGE—ATFIIEIEAIF . Dots indicate identity with the top sequence.

T RBER ITS AREEBAL SSR fir &

Table 2 SSR loci in different regions of

Macrobrachium rosenbergii ITS

X i FAY HER
Region Locus Type of SSR Repeat number
20 (GA)n 456
30 (AC)n 345
43 (AG)n 456.78.15
105 (TAT)n 3
134 (AG)n 34
160 (GT)n 3
ITS1 333 (CTG)n 345
394 (TG)n 4
575 (AG)n 5.6.7.8.9
642 (AG)n 1921 .24 2529 30.31.33 .36 .40
758 (GC)n 3
768 (AG)n 4
884 (GGT)n 3
1028 (GA)n 5
60 (GA)n 345
178 (AG)n 6.7.8
234 (GA)n 4
1152 306 (CGCA)n 345
336 (GA)n 4
349 (GA)n 8.9.10,13 20,31

W] Y5 Pk B i, A 50.64% , i 5 H R E
( Exopalaemon carinicauda ) [7) Y P4 F¢ ik, M
45.39% , 1TS2 5 H Al W 5¢ 3l 9y 1 ) 95 14 A
42.53% ~53.46% , H:rfr 5 H A 4[] P8 1 A
B, 53.46% , 1 5 58 K JR FEAF ( Procambarus
clark ) W [RIEYE AR, o~ 42.53% , AHXT T ITS1
FIITS2, % IR EREY 5. 8S 5 HAb 52 34 i [+
VRERS T, R 84.23% ~ 100% , Hovh 55 H A VA
IREEPEIA R 100% (£3).

FIH ITS #£2% [IRER L H ASVR IR 7510 H
YR (E. modestus) SR N
(GQ369797 ) Lh K w42 4% E B ( Eriocheir
sinensis) ZREL KB, B R IE UL 2R 3, 45 1 %
IR GERTT Aoy = K3, % IR IR 5 H AH
IFRG X REBIER A —3, Fu HIF5E R A
WRER Sy — 32, v [R RS U 5 rh AR G B B 2R Oy —
X, GGG RART (K 4)
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ITS1 4%

MD1-1
MD1-2
MD1-3

MD1-1
MD1-2
MD1-3

MD1-1
MD1-2
MD1-3

CAGTTTTGTGCGTGCTGTTGAGAGAGACAGACACACACACCCAGAGAGAGAGAAATAGTGGAGAAG
GAGAAAAAGGAGTAGTCAAGTATTATTATATCGAGCCATGCACGCAGAAAGAGAGAGGCAGTAGTTGT
TGGTGTGTGGCTTAGAAGCAATCACTAGCAGTGACCAAAAAGGGGGACGTCTCAAAAGCGAAGAGC
CTATGCTCGGGCAACCGAGTAAGCTCAACTGGCGGTGGTGCTCTTTCAGAGGGGCCGGCGCCAGGGT
TGGAGATGACGCGTTGTGATTGCTTCTCGAGCTCGATACCTGCTGCTGCTGCTGCTTGTGCTTGCTTGC
CTTGGAGTTAAGCTGTTITGGTTTTTTTTTGTGTGTGAGAAGCGAGCACGGTTCACGTCTCGAAAGCGA
AGAGCCTATGCTCGGGCAACCGAGCAAGCTCAACTGGCGGTGGTTTGCTCTTAAGAGCGGCCGGCGC
CAGGGTTGGAGAAAGACGTTGTGTTTTGCTTTGACCGGATTAAGCCGCTGCTTGCTTTCTTGGCCTGG
CACAGAGAGAGAGAAAAGAGGGGCTTTGAGCTAGAGACTGCCATCCCCCCCTGTGCATGGAGAGAG
AGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGA
GAGAAAACCCTGTGTCTGTAGGGAGAAGAAGCCACGTATGCGCGCACAAAGAGAGAGAAGAAGTGC
GTTTTGGGCAAAGCTTGTGTTTTGGGAAAGCAGCAAACGCTAGAGGACGTCTCAAAAGCGAACAGCC
TATGCTCGGGCAACTGAGCATGCTGAACTGGCGGTGGTGGTCTGTTCTTGTTTGAAGAGGGGCCGGC
GCCAGGGTTGGAGATGACGTTGTGTTTTGCTGTTGGCTGAAAATGACTAGTTTTGCCCTGTGTAAAAG
GGGGTGGGTGAGTTTGAGACTGGCATTCCCTGGCGCACGCTGAGAGAGAGACAAGTGCCTTCTGGTG
TCCGTACAGACGCGGGGGAGAGGGTCTGCAGCGCTGGTATGTCCGTTGCAGACGGGAGATTTTTTTTT
TTTGTTCAAGCCCTCAATCTGGAGATGATTTTCCAAAAATTG

2 FRBEFITSI £F575)
Fig.2 ITS1 sequence of Macrobrachium rosenbergii
TR FRIER EEZHIC, Underlined parts are repeat units.

575
TGTG  ACACAGAGAGAGAGAGANANG

ATANTG  ATACCTGETEC T CTTGTG  ACA== GAGAGAGAGAGANANG
CCAAGAGAGAGAG-—==AAMTAGTG  ATACCTOCTGCTGCTGCTGCTTGTG  ACA=——= GAGAGAGAGAAANG

_ 178
GTTGOCC—AGAGAGAGAGAG—AAGTATGCC
GTTCCCC—AGAGAGAGAGAGAGAAGTATGCC COGGAGAGAGAGAGAGAGAGA—NANTAT
GTTGGLCCCGAGAGAGAGAGAGAGAAGTATGCC COGGAGAGAGACACAGAGAGAGAINANTAT

AMACCCT

ATCCACAGAGAGACAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAGAAAACCCT
ek sesoioisiol

ITS2 #6543

349
COGEAGAGAGAGAGAGAGA-———ANTAT

B3 ZFREBEITS MERER
Fig.3 Intravariances in Macrobrachium rosenbergii ITS

P rp s TR U ARMAIOR s BRI ARG AL« + " R AR

Ak ek ookl

Microsatellite loci are in italic; The numbers are initiation site of microsatellite; Asterisks ( * ) indicate same nucleic acid.

®3 FRIBMITS SEAMAREHMEIRE

Table 3 The homology of ITS between Macrobrachium rosenbergii and other crustaceans

Yy Fp GenBank FF41 5 [A] R4 Homology (% )
Species GenBank accession number 1TS1 5.8S 1TS2
H AR YR Macrobrachium nipponense GQ369796 50. 64 100. 00 53.46
WEFITANT M. hainanense k4] 48.21
FLEAN ST UR Penaeus vannamei EU118282 45.96
H AR FEXTUF Marsupenaeus japonicus EU118281 47.79
7510 FUF Exopalaemon modestus GQ369793 45.39 96. 93 44.33
HEHYF E. carinicauda GQ369794 49.19 96. 93 45.51
SICRENT Procambarus clark GQ369797 47.33 84.23 42.53
ARG Eriocheir sinensis EU373490 47.73 84.45 43.89




34 MR 655 . % [T R4 i) SF A2 Ul rDNA-ITS DXy S ARAIE - 25 -

MD8

MDI15

MDI12

MDY

MD14

MD3-1
MD3-3

MD2-2

MD6

MDI1

MD3

99

MD18

MD7

MD2-1

MD4

MD1-1

100

MD1-2
MDI13

MDI-3

MDI16

MDI17

MD10

MD3-2

99

HAHEF  Macrobrachium nipponense

HRAYS Exopalaemon carinicanda

FHWHEEF Exopalaemon modestus
LRI Eriocheir sinensis

|
!
[
L

WERIEEEF Procambarus clark

100

4 EF ITS1-5. 8S-1TS2 ¥ 59 EE 9 NJ #f
Fig.4 Phylogenetic tree reconstructed using NJ methods based on ITS sequence data
Pl BT o 5 28 B4R KT (BCL) fE,

The values of bootstrap confidence level (BCL) of the nodes are indicated above the branch (1 000 replications).

3 3 i

ARSI T H TR MR A e B AR JEUR ITS 42
FPo, A BE o R W1 2 [GTH F 1TST 45 1TS2
HysE RS H A TRURNS i 5. 8S iy B ]
J& HASTHAF—3, X [RVBHF ITS GC & &k
53.7% , WE ST HRHUF(63.7% ) (GenBank
accession number: GQ36994 ), & T H 4 ¥ IF
(41.53% ) ( GenBank accession
GQ36976) . AWFFERY],GC & i & — 1 A
IREUFFTE, B 5 DNA 7 T fta e A ¢, GC
EmA R, TR E Y AT AR
it GC & mm ik, 15 th rh AR 52 B «DNA F20E 7
= T B W8 ( Drosophila melanogaster ) , % T #%
( Cyprinus carpio) . I, FATIN A, B IR IFHY
ITS 5k ke e e T H AT IR AR T8 B 1 IF,
FETERA S YRR A A Tt — 0%
A H YR ITS

SNPs J&:4i 5&PH 4 7 91 B2 0 IR A2 S (e

number :

o A ) M R B e 280, SNPs DI Z
BEFE R BAL S50 S8 4k RFLP F1fg
BRECZESH =0 Fhnic, & HT
QTL ENL ArFhricHiBh & 4 >, A3
W DY, R4S T B IR R ITS R
SNPs 37 54, , ol 5 2 4 (o7 1 8500 T 46 o7 A 4K,
X5 HAAER 1TS1 s 45 R —5 ), A&
S ECTBER ITST H SNPs i N 5. 5% |, 575G
Bl 4 FhlG ITS1 H SNPs 4% (0. 17% ) ) F[F]
J@ 4 H 4 VA UF ITS1 H SNPs #i% (1. 26% ) '
AHEE, & [RIBER ITS1 AEFE R 2 1) SNPs {37 1 11
Y SNPs MR T 1ITS A BR 9 kK %
AR S TN AR SCHIFFE 4 X6 52 Sk 4 45 B A AR
B IGIRER, B F 5 s 2t 8 L mfE
FHAAR . A SCERA5 ) SNPs 1] 4 J5 %[GR AR
S = B ey L TN 0 e S T L S

ITS JP A B 22 25 M A o Ath FH 52 3h i i F
FEH O ARG, 4 v [C R EUE T VR AR H A
LI RT3 N S ST =R
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AR SRR E 2B EERERN, P EIF
ITS WAELE R T SSR JP 41 8 2 HOA [A] 1fif 5 3501
FPO R 228, AR SCHE R IR I TS Witk
10 FPSEAIAY SSR P41, o 1TS1 Ay 9 F
FKRI(F2), CAVIFERY, HABER ITS1
FELE(GA)n FI(AGC)n 2 R SSR JFF 41|
VERSVRUR ITS1 "PA77E (AG) n FT(GA)n 2 Fh2k
RSSR 4 5 HA L, BRI AR 1S A
SSR JF A KM & ZH#, (AC) n, (GT) n,
(GC)n (TG)n, (TAT) n, (CTG) n, (GGT) n
7 #EA SSR P IR [IRTAEFMEA . SSR 741
H T DNA & il e iy sh 48 2 - HE AR 5
ULAE I 2 FC YR MR TTST 781 Eb H A V7 4R A g
BIMFE R 248, N TAKRE SRR, P K
TBUF TSI 1 3 AAFHE 59 bp IE M EE ¥I0, 78
Ivi) g 4 b ¥ 7 U 55 H AR T IR ( GenBank
accession number; GQ369796) ¥ ITS1 1, A7
FEXFERIE M T S0, i BEK R 51 bp, ifg
FEVRNRTE 624 F1 1 043 {3 &4, 1 H ASVHERFE 382
818 i i, 3 A HFIuF 5% [IEIFA
[, #5 4 GGT GGA CTG GTA TCA GTG TGG
GAC GTC TCG AAA GCG AAG AGC CAA TGT
TT, AR =3 1Y TTS1 [RIEMEAS &, (AR A7 76 I
) 5 2 HATCEE R, AT BERE /R =& 1Y ITS1T HAT 4
] B AR ML, SR Y I ) B 2 LG4 R S 7
SRR S MR A it — 0 SR AR g Py T
ZRUFFY 1TST, (EHA —$2 002, BAR Y IGH
IR ITST w4 IF ) 5 52 R GG 0l T e VE AR
HZR TR ITS1 A9 1E [0 852 30T, (B R4 7 —
Bt 21 bp 1#£5FF 51 (ACG TCT CGA AAG CGA
AGA GCC) ,iX 57EmifRE 4 Fp IS 1TS2 rf A B
75 bp BRSF S RO TS 45 A e 2
Htrh 21 bp SRSFIFFI AT BES 3 R EF ITS K
FhIIRER G,

tDNA B T B AR A 248 LH
DL RI Ak PR e 8 e — 3, MR N 22 57
AR R, BT R R AR R ] — A AROR
A s b 1) ELARAE B, (AREE BF 5T 0 )12 AR
AR N 22 S e 2 AW R B, A0k it = £
7 H ( Dugesia mediterranea ) Je R 240 A7 E 2 F

AN 1881 R A ARAE D R B T h A gl R 1
AFAE 2 FhISHL 112 FFA N FIH 1TS2 BF 58 i 4e
YWEERGERKE WA LB 2 5w bET
AR SCI 7 [F]— A [ e R 235 2R s, 2 IR
R ITS FAAEM AN 22 57, S BUMEA N 22 5710 &
BEF A I SSR P4 A AN [] 3 5 b [ Bk
YR ( Fenneropenaeus chinensis) . 2 5 B XJ #F ( F.
merguiensis ) \FEXIHXTER (F. silasi) T ABF 58 45
R—F JF=F WA T ITS PFAE SSR
G FEA AN 22 57, R ATHED , 1TS &
A KB SSR 41 (9 4l B T B AR N
Zedto AR, A TS #4721
THIF R G0k T J5 T I REFE IS A 280 5 [F]— 4
IR SR, AR A P 22 57

[EIIEPE A4t SRR 2 TV AR I 1TST Je
1TS2 55 [m] Ja& A F0AS [] Ja 40 el 1) [] 9058 AR
1,17 5. 8S AN Rl J& Wy s BE AR AL, 5 3 [
IR Rl AR R X 2 T 5. 88 25 G
BEDR 0 i %, PR T i Ak 5 R b A DR ST T TS
FIITS2 A2 5 DI RE LA i, 5 Ak AR R
MRS BRS¢, AT 1TS 27511
HARGMW, B2 H— ITS1 8 ITS2 J BE, ITS 4
P9 b Bl o B RGE AL G R PR I 2 RS
B, B3 B R g R, HHEAT
GenBank ¥it4fs 2 TR EF & 1TS J35 91 B8 38 Ho L
IR A oA X T 22 B TR MR AN A TN A |, 45
BIL B FHE S HAb > FFRic, A B TR
Xof VR MR 2R ge A G R AT S AT ) IA R
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