BRiRE RENR

A 16S rDNA FHMIS RN BA AN LN REZEX R

3

H*V, RMAE', FHE

(1. FEMEE BEFRA WK F8% 266071; 2. FEBEE B4R, b5 100023

WME: AR DNAAFFMNEHRMNET AN T A 7H S A#e &tk 16 1IDNA H 5 F 5,
5K GenBank # k2185 12 Mg X # ¢ 155 (DNA 3145 A5 7 Rl R 8 R L R &
AE£ AR I6SDNA EHRMALZGATHALF AR, AR K 363bp, AP EFHAE L
WIAHAEAE LS04, SAHRBREFLAREREAR, RENFTAH Aus-
wroj:otantobius pallipes AN BHUAT X 20N AT N EAAL T AR LB, 2RAF. (D
F R B 3F A ) Anchistus custos # % R H S R A S % @ BB 16S (DNA A5 £
Genbank %, ¥ 45 < 2 # (Hexapoda) ¥ & kb3t £, (2) KB FH K FF R G HAE
$ & Palaemon # Palaemonetes i 84 4 AR RSMB, HAREHIF A PAKTA LA
UABHABUBEAHSE TR ELERE-FTF R, (3) BRIFLH R Exhipp-
olysmata ensirostris 55 % ¥F B A B IF A 89 Crangon affinis R AR — 4 £, HiR BERIEHH
HEABABGE, HELSLELAN,6SDODNAAEHAIRESHAATLRSBANAAART
2E2 . AEFEBLELAKAIFATHANGALA L L AR FHKA AR TR THA
KERRLEFRF, A TFTHEALRAXBRARE,

%£@iN . KIF T H (Caridea Dana,1852); 16S rDNA F5; RELXH

RESXE QI

HENTHRRBTHREY W] (Crustacea) , £
BEM(REFRFYUIBRFIRRE DS H
16 4~ @8k, 36 18, 3t 4y 2500 £, AMFFHA
Dana 1852 4E 42 th DAk , HAH R Moo (B8 B ERD
BRI 420 T 8K, 20 #4250 ERLURAES
BRTHERN—-B A EN, Martin #1 Davis 2001 57
WER FHRHBT 16 5836 SR RLED, BT
HFAHEATRA ABHREE R AEFRX(AH
AR A RS, REBSERERIE

HRE OBEFEMFERY T ERABETRE.

FRP+LFEHESFTURBHMENREAER
EEXR.NUIESHAMNMRTREMEERANSE
AEABMEE—ERRY, M—-ERRELHEH
FHEBENIREFUEAFTWELE LFEHESR
5(5@72171»1111Efﬁﬂﬂ‘ﬂ»(Gnathophyllida@%ﬁﬁﬂﬂ/\
it 5 A EE, IR (Hippolytidea) i T &£ B RA
BANESERMYL25RT 38R HEE—
ABEBTHETEHR . EENRBRTRESRREN
B, IMHRETHEERGTENXENELTFRS
B RS A BB EARBHE ML THRST
WERH HAT —EREREAEHEMLRES
BERF(FEEOR SESHATHEN THULF

XWARIAE:A

X EMRE :1000-3096(2005)09-0036-06

—ERBEEZRER. HTWETSTERERTIE
REESRF L L FTEEARFTEARARTEANTH
ENABRRARTEXA . THRAARNEH R
BRARMARH NMRAR - MEBRELHRE.,

HMASFEYEERRMEY XSG FHRATHR
HER FERHFR AN XBFEREES T KT LR
BEYNERE RERFNHALHEL. MRHEN
DNA JF3#47 4} 87, BF 55 DNA 43 F @ B9 2 57, 21 H
BAREYHNRERCEBMN A TREENEERE
%. HBETE AR 16S IDNA ZFFIMF R AR RKE
PRSI T REXROMRES , BAXN TFHIXEHE
RIS FREFMRERASI R LRE, FEHE
B HTEAFT HE4% WARKF ) 165 1DNA 51,
HET HRGFREFDFRET —L50E.

W BE B #9:2005-04-065 4R B 3 .2005-05-26

ESTH BERARPFEESTE (30370186)

EHEmN BBRA979), &, RBAHL, BIRAERLFH
M FELEEEHR, Email; xuyan@ms. qdio, ac. cn. com;
EFEA6) ERAEE WL LW, REFRA NEH
HRY KB G EPF,E-mail: lixzh@ms. gdio. ac. cn. com
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HRikE RN

MFAEARSSIBTH,DNA R HFL B R
FERTELSABRKNIA, FUXTFREISEEMN
EHERTHR MEEHNAIERT, AAEHREER
FoEkXBAEw. X ELRE 16S (DNA #H
BB 4 FE 5, BT BT 20 B EAF R RB AR, FHIFM
GRNABESTEGREREPRBAE. BH
EBOTEYFHEAMNEAGTTHPH —BRHEXEE
DNA FFFIMFHREBH S FHRE SIAHIFLH
HEPEFENIERBEOIF NEHBEYF
MEWBITEFEMNREFEXR, HTEHEHE
£1 Exi2$

Tab, 1 The record ¢f szecimers

MAFLAR ATRIENBELHIRRENE
Bl FIHAENEARNEERERFR.

1 M fekE

1.1 ##

LB 7 ARS8 AR, A MENESFR E
FEASREBEFEYRFESEEEOES (RHET 20
AR 50~90 FER) . BABEEEFASKEZER,
ER ISUERRA . R RRE L,

(8- R 4 8HE _
K e 33,9} E—F— ) wEg
Plesionika izumiae Omori 1 R 1976 —07—22 V512B—1
Anchistus custos (Forsk? 1) 1 BESER 1992—04—09 92C—1109
Leptochela gracilis Stimpon 1 FHUYTFO 1956—11—19 07806
Crangon af finis de Haan 2 HEE 1976—04—27 OP72—2
Palaemon gravieri (Yu) 1 HEE 1976—09—18 V53313—25
Alpheus japonicus Miers 1 HEE 1976 —09—18 V53313
Alpheus distinguendus de Man 1 BRI 1990—11—18 BE12—B8
Exhippolysmata ensirostris (Kemp) 1 BH=ZTH 1991—11—08 BE5—B2
1.2 Fi LI B4 400 bp KT W™= .
1.2.1 DNA £ PCR R BLfk % (25 pL):2.5 pl # 10 X PCR

MIF B ALAALR 0.2~0.5 g, H 75K B
BH¥2h 5, 4B 80%,90%,100% T HE B4 20
min UERHBEELAATHRRDKR. REFZE
WET. BARENRE W (pH=8. 0; Tris-HCI,
10 mmol/L 1 EDTA, 50 mmol/L )& 88, A 10
pL 2B 18§ K(20 mg/10 L), #E 55 CKBHFHALE
BE. BEERGERR DNA HERTRIEH
ik,

1.2.2 16S tDNA 5|4 .PCR ¥ F1 il ¢

I # 5. iE (7] 16S ar(L2510).5'— CGCCT-
GTTTATCAAAAACAT — 3’ # & I} 16S br: 5’ —
AGATTACGCTGTTATCCCTA— 3", Hr R [
5(#) 16S br £ /E#H # if kX GenBank F1+ £ B 16S
rDNA K B, # &K T ##894#sF X & A Primer prem-
ier 5. 0 MR W EIF AR RTY. dxsig

buffer; 12, 5 mmol/L MgCl; (1.5 pL); 10 mmol/L
dNTP(2 pL); £ 10 pmol/L(1 pL)MIE R @5 45: 4
50 ng 4R DNA; 1U #) TaKaRa Taq; K @ %8
KE 25 pl, .

PCR & B8R : FUAE 4 94°C /5 min; BEH#94°C /40 s,
5 ¥ 53°C/40 s, M 72°C/50 5,35 WIEHF; B fG — R E
{6 72°C /10 min,

PCR =412 1% B I8 ¥ 8 B v 9k Ry 30 48 1b /5
7 X 0 5
1.2.3 BEROHALH

M GenBank IR FEI T 12 HAXEIFM 1
S B¥ B iF Austropotamobius pallipes ) 16S rDNA
ERNFEFIN(R D .EEAEXXNFHER-ES
#. A CLUSTAL X 1. 81 B F 5 # 47 thxt, 3
A&,
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# 2 KB GenBank B R fit I iF o 5b 8¢
Tab,2 The other caridean shrimps and outgroup researched
from GenBank

LiES B®e
Alpheus cylindricus AF230272
Palaemon serenus AF374465
Synalpheus longicarpus AF230265
Synalpheus gambarelloides AY344751
Synalpheus goodei AY(34475%
Automate oa: dineri AF501619
Austropoiamodivs paliipes AF237605
P.;laemonetes atrinubes AF439520
Palaemonetes australis AF439517
Macrobrachium novaehollandiae AY282772
Macrobrachium bullatum AY?282778
Macrobrachium handschini AY282781
Macrobrachium mammillodactylus AY282776

B E % k4 %4 MEGA (Molecular Evolu-
tionary Genetics Analysis , 3. )+ H ZF & 7 ¥
(variable sites) 1 {8 2 {5 B 7 A 3 (parsimony infor-
mation sites) , A R FHME S ED,

FE MEGAS3, 0 #1 PHYLIP ¥4 , Fi % T Kimura-
WEHEBHER NP EE (N SO M MP &%
BORGEREXR., HERERK.1000 KEEHE
BHELEEAWERE.

2 &R

2.1 PCR¥y %%

FIF 16S rDNA #8314 L2510, 5'—CGC
CTG TTT AAC AAA AAC AT—3'#1 H3059: 5 —
CCG GTC TAG ACT CAG ATC ATG T—3, XM
WA DNA 347 PCRY 3., ™Y HE
KEMEREERFHUFRKRANBEREF. WXF
FikE ) DNA AR, L2510 fE R E MBI T ATR
HHRES YT AT BARERNE BN
B, X—ZREHTRIMNEITOR Y 16S br Ik

L2510 SHRILECE E . EH T H4AF 3 DNA &
PCR{ i, PCRY ™Rk WL RIA 1.

1 16S rDNA ZH 5 B PCR ¥ ¥ s 3k A

Fig.1 16S rDNA fragment PCR amplifying prod-

ucts electrophoresis pattern

il 1: Mark(TaKaRa £y DGL2000); % il 2~
10: 14 12510 #1165 br K 5| #149 PCR =4y, %k it
11~19. 14 L2510 #1 H3059 %3] H @ PCR =
(Lane 1:Mark(TaKaRa's DGL2000); Lane 2~
10:the PCR product amplified by the primers of
12510 and 16S br ; Lane 11~19;the PCR prod-
uct amplified by the primers of L2510 and
H3059)

2.2 16SIDNA A B ¥ B éa K

B 9 N EUFANKRS 16S IDNA EH BB Y
400bp EH . &4 12 I~ M GenBank 3| F # E &F
16S rDNA £%), B§ CLUSTALX]. 8 #k {4 3# 1T L 3,
FERTREY 353 X AL P R AR 221 A Y
FRMA 180 BAREMMA 9. REHBET
AT, C,GHFHERN 31.3%,35.0%,11. 0%,
22, 1% . A+THRIESER. £ 66.3%.
2.3 20f A AZR AN

LI R Austropotamobius pallipes Jg #h B¢, F
NJ & MP#% MERWREZRER. MPER&4 1
IMEMARE 2, HELIFHIFEHNENEREER
EWPERUER - BHNEAHESEN. £HE
RGEREME, F Bootsrap % ,1 000 KERK#
HADNEENBEEUASIREMKT.
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98

"
50"

Alpheus jeponicus
Alpheus distinguendus

Alpheus cylindricus

62

99

33*

36/

— 234

78

Automate gardineri
Synalpheus goodei
Synalphe's gamta:siivides
Synalpheus longicarpus
Crangon sfimis1

Crangon affinis2
Exhippolysmata ensirostris
1 Palaemon serenus

Palaemonetes australis

Palaemonetes atrinubes

53

97*

Palaemon gravieri
Macrobrachium bullatum
Macrobrachium mammillodactylus

Macrobrachium novaehollandiae

13*

—
e N
—

Macrobrachium handschini
1 Plesionika izumiae
Leptochela gracilis

Anchistus custos

B 2 T 165 rDNA FFIHBH 20 F H AR MP %

Austropotamobius pallipes

Fig. 2 MP phylogenetic tree of 20 caridean species based on 16S rDNA sequences
BL Austropotamobius pallipes J5bBE,1 000 KB E BB R BI VY HARBME, X LEEANBEEH.TESK

HREREIHNARRENPANUEREAME R

Austropotamobius pallipes is the outgroup, The percentage levels of support on the branch are based on 1000 boot-

strap replicates. The nodes with the asterisk indicate where the topologies of the 3 trees are changeable and the nodes

have relatively low bootstrap value

3 it

3.1 MR G HRIFAFRK DNA
HAEEEYERELERETRBEYIRE
HRETERIKRP . IERAEFRYHER.R
GHW SR EERREPUREY BRES
FEHEARBHERNME. MARELRRERH
4 DNA, R & M ATk P b L8 B 585 86 4 W 4 Sk
S, EENABRDAEBRNSWRE T REE
4ift DNA TR ERBHERR S FEWEH
ROBE. ANMBRDAFRR DNA, #HER
B i & DNA dE ¥ B, FEZE T (DB BT UE

Marine Sciences/Vol. 29,No. 9/2005

DNAEEAMZE =LK, TUERRN KR
DNASHEREARHER L, X KKK T DNA
MRREAE, O REAERENHRARBERIAE
EREYMRBER, FUARERE B EF . DNA E
B 4 7K #& (endogenous hydrolytic processes) fE B
THREERE. GO ABRDHREFENRES PRRE
KA DNAWENREBESHRAREEEXR . FES
REBETHRBESSTRELEAALFTEENELR,
FEBESSPHELRT®, W F KR DNA FER
KIEEMER. MUNBRIRERNER PERRYN
HEY DNA FER KW, AR REH .
RN BRERKEELIWETRFEEHESRT
DNABEL.FAHENSEEEEREAF AR UR
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BRIRE RELAD

ZHERF—-£XRMPE, MNIERK DNA F R
#1883 16S (DNA K Bty PCR =¥y, 3 Wi ¥ 18
BRIFMFIER. RN R DA EE 6 %56
KEFLUBE Mt DNA H B PCR 38789,

3.2 16SrDNA A B K B 48 % 94

AICRT AT 20 R ELUFA) A+ T PSR X
66. 3%, X5 R Bk IF K BAREHEHNYH
16SIDNA FBBRER 8™ . BF A+THA
BRE . EEATRT - BERERELEEINE, &
MEHPRESLEH AT Z ML RN,

BERELR(TS)/HE(TVTUIEREZTEH
(multiple substitutions) % B ) — 1~ 36 R, & 7] LU 45
BFAFIZE B2 SRS A AR E BRI
MR, AXPEFHEIFEGEY TS/TV ¥ 0.7,
BB E AN & BT A, 16S rDNA 5B B 5l 8k
RBALERLMFARAGER, BEaFZEH G
A+THEEENER . FRAEELUARNPER
e,
3.3 RARAAEXARSH

MEGRER PRI UE BB T Anchistus
custos » [7) — B o ) B UF (B 4F B o 50 5 4F B (AL
pheus) . & B U 18 (Synalpheus) . M % 4F B (Auto-
mate) ; KB AFFL o 4 K G 4T B (Palaemon) . /N B
¥R B (Palaemonetes) . 18 4F J& ( Macrobrachium) ) %% B
AT EFEMMBREENNERENE AN,
Anchistus custos WEBRELE R—MAUBBH KB
FHREFEMGH ERNMNIZEFIBREEKE
IR RZI RS ABRBOIR., FURIMNEE
i) 16S rDNA 3 7E Genbank 1345 T thxt, B B %
HEBHEESAN RN (Hexapoda) ¥ Trichobrotica sex-
plagiata EERMMUERE, MAREMK 19 F K
4T HR R Rl —F H 4F 89 16S rDNA 37 5 & i 4 18]
H, —ERE—-ERELXFEREHY SR,
ZRTHYE PR Zraavy M Stys 1997 SE# H9,1t
MARESE B S EEWEMERSS 300
EMRENLSEE, HART REW. AHB83a
B—MARIY+BRHIY NI LR, EEHRE
FREHY. EI0ERFTREFM YW EL
XEANWMREROERTALAYRNT RS YH
KRR E, EEACHRMN 20 RELFH R
A Anchistus custos HI X F L, W F L HEHH
FRFAE—-SHITARRETRGRERLR
FRAEH,

BIFR A X RET R R PN ERE
TR, AMEHIRER. RETFN KB
BRANKEIFBERET B, BNETHE. &%

RESEREZL—H. NUEHSTSPTLUE
HEZT BHRGKF L, ZTF 16S 1DNA 5 1%
S BANSFRERENTUBRF SRR NG
SZRSHFRBTLZEPXE.

KEGBKEL TN M Palaemon M Palae-
monetes LA RENEHU BN T WERFRL
LR ZEAREE. EANSARRNREESEA
RE~Mr% )5  REFR IS REER. XHER
HBGHRHAREALRE S HKPIESRR Pal-
aemon 30 Paizesionete B UL KB A LA NREE
BEENRFENTH - SHE,

BAIFEL F M Exhippolysmata ensirostris ¥4
BREFEMEMBIEH S ERE-BEREF AN,
MR MBIER BB Crangon af finis BE—BER
TERFEN 36 W4 ¥, X5 Chritoffersen 1987 4
REESEFAMOIF ST NS —H, 80 Exhip-
polysmata ensirostris SHETFPN N EE X EZEEFT
MBIFBL B Crangon af finis AE RO,

3.4 16SIDNARBAMRAN AR S L%
AR AZRETLAGEANR

EMPHHT BETHEN20REATNHELR
EXR., RITEELAFEENI LB T ZHBEEN
LERBZERT DGR EK, MERSEE L
TMRER T REER 6N BRERS . B
FEIHAZRAMPEMUBERETURABEHN
BERACNHN MELEAE I BNELEEE3IA4. K
FTHHREEMI/ S HBRESEHUBRR
KE 2 X UL X F B AR X — 2B i 16S rDNA 7 8
EHREBEEAREBERBERAN AN RS R E
RE. WFRHEKFETEREERET, T FRE L
X BEA®R. MEERRESERUBERTR
KRB REXRBAERGBRERE, X FRERB
REEHBICE K REERXRNFE AL 16S tDNA
ERAEREB B ENA T REBENREFT,
0 185.28S rDNA £ , R % F M g iff 5 18] 9
R G AR L P B B 0 2 B 4 S S AR AT H0 miD-
NA # 44 128 tDNA, D-loop & Control region % 4
B, A EANESTHIR - BREHTLABNE
St X R AL 16S (DNA A —ERBEM,. M
REGHUMEVRREGWERAFEIRERTAEMT
BrAENTHNRERTXE.

g SR RS- B FEWERIELE EF NEX
ABLAEARANRE REA P TFHRERTH, B
FEFPEF REH . FEE 2505 SR F R 4%,
AERFRAFZLTERFT ALY IR LT Y, Ak—
HFEABREHE,
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F, et al. The ClustalX windows interface; flexible
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Abstract ¢ The molecular phylogeny of infraorder caridea was revealed by partial 16S rDNA sequences am-
plified from 8 species (belonging to 7 families) in our study, and other 12 species sequences were cited from
Genbank. Alignment of the sequences showed a considerable variation in 221 nucleotide sites and 180 parsimo-
ny informative sites. The variation rate of transversion was higher than transition. A dendrogram of the 20 ca-
ridean shrimps was reconstructed based on the 16S rDNA sequences with Austropotamobius pallipes as out-
group. The results were as fellow: (1) Anchistus custos of Pontoniinae, Palaemonidae located far away from
the branch of Palaemonidae. Its 16S rDNA sequences, blasted in Genbank, was firstly aligned with insects in
Hexapoda. (2) The four species in the two close genera Palaemon and Palaemonetes were clustered in one
composite branch, but the species in the two different genera were not separated correspondingly. (3) Exhip-
polysmata ensirostris of Hippolytidae, Alpheoidea were not the sister group of Alpheidae in the dendrogram,
but located with Crangon a f finis of crangonidae, crangonoidea. The study revealed that the fragment of 16S
rDNA was very suitable to analyze the relationship among genera in the caridea. But for family or higher level
taxa and for species or lower taxa, the sequence was not very applicable. The sequence variation was over-con-~

servative for species or lower taxa, and it was too fast for family or higher level taxa.

(R 3 4 4% . X 3 )
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