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Molecular phylogeny of three Moina species based on 16S rDNA gene sequences
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Abstract; In order to examine the systematic classification of three Moina species, M. irrasa, M. brachiata and M. micrura recor-
ded previously, genomic DNA of three Moina species were extracted through the kit method. PCR was used to amplify partial se-
quences of 16S rDNA of three Moina species by employing specific primers, and same sequence with higher matching rate of each
Moina species from the GenBank were analysed. Based on 16S rDNA, the average interspecific similarity rate among three Moina
species was 88.7% , and the content of A + T was obviously higher than that of G + C. The similarity of M. irrasa in this study and
M. macrocopa from the GenBank was 99% , and the divergence rate was 0.5% , within a range of same species. The similarity of
M. brachiata in this study and the GenBank was relatively low(88% —90% ) , and the divergence rate was 13.2% —13.5% , with-
out a range of same species. The NJ tree and Bayes tree based on 16S rDNA did also support the above results. The results sugges-
ted that M. irrasa in this study and M. macrocopa from the GenBank might be the same species, and M. brachiata from this study
and the GenBank had reached the standard of species divergence. Due to the lack of morphology and other genes analysis, the clas-
sification status of three Moina species in this study mentioned need to be further investigated.
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1107 F RGFHISE OB WU 3, Petrusek 55 LAZORIA 128 rRNA JE H1E N 43 FARICIAIE T (BRI 1 7E
PN IL ] IR s AR G ) (R GE— s Prosser 45 FIR [R5 | 1 26 S [ 46 24 T HEAT X6 I8 930 17
AL TR AR I VR AE A R [R) /B TS 3l 0 2ok A COT LR B 1A HEAT 2R G2 434k 7 T 9 437 T P 2%
Z % 2 1% 8 ( Leptodora) W4 47 ( Daphniopsis tibetana) LA & ( Daphnia similoides ) W) R G873 24T T
W57 A7 A TR 2R 504 A T 80 o UL AT 5 o 2 B VT A L SV WL
W 4 ASTA T & A A TR I R S BRI A TR AR R T 16S TDNA J¥ 51 iE4 7407 , 3 5 GenBank
R B S AHIEE 3 SRR e K AR R E AN S 1Y 16S xDNA 4T LUXT , TN Z M B 2 F RE LR,
T — L 5502 BRSO A, U I TR R 13515 2 RE R R )T IR () AR L SR DR

1 MRS FHE

1.1 LIt

TR A 5L ) S AR IR 8 LR S AR IR VR B TR AR R Yok B 2012 4F 3 LI B S0 (g e ) iR
TRBRBI Y IEAL, Ay B e 21 (6 1) s BERI & SRR IR T 2013 4F 6 1 SRAE T K ) o R0 1L 2%
F 2013 45 5 JI R [ KW ; v R s BUARE iR T 2014 45 5 R [ DL HZREW). LR ERIE AP S 78 Reok R
B2 56 v F VA A (Scenedesmus obliquus ) 3533 , 53R IR N 25°C +1°C JERERT[A] L:D =12 h:12 h. 324G
FH R A8 W B AU — B 05 FRZE K ik, B 08 I & .
1.2 E[F 4 DNA 2B

R A ZE PRI 2 DNA 375 £ (TIANamp Micro DNA Kit) 2 IGERIE &8 DNA. i TRRIE i Jm A 2SR
TN, MR 52, AE SR BBCHT R 09 A B 3 iR i AR A R T8 R K X LT 4.

F 1 ARBTTE P REARZ AT TR T 5 A I S

Tab. 1 The origin and number of nucleotide sequence of samples in this study

5 GenBank 73: /15
g, RHEL s L I
16S rDNA 16S rDNA
KA 73 (Moina irrasa) B CFL VNI
UL HFL KHSE
TR 3% (M. micrura ) £ CWL A5
p.NU] TWL AHFFE
S VIS 9% ( M. brachiata) HWIR CDL ENT S
Hr AT QDL EN I
NDLI IN651451 NCBI
NDI2 IN651425 NCBI
Z RIS 1% (M. macrocopa) NCL JN657692 NCBI
K I3 ( Daphnia magna) NDX AY921452 NCBI

1.3 PCR ¥ & % FF 5 E
T4 16S rDNA FEFE B[4 . 12510 5' to 3'( CGCCTGTTTAACAAAAACAT)
H3059 5’ to 3'( CCGGTCTGAACTCAGATCATGT)

PCR 2 A% 25 wl, FA R 2 P94 10 x LA-Taq Buffer 1 2.5 pl dNTP(2.5 mol)4.0 ul Mg &-F
(2.5 mol)0.5 wl Az DNA(100 ng/pl Z£47)1. 0 pl Taq (5 U/wl)0.25 wl, EFHEEI4 (10 wm) 1.0 pl,
W KAMEE] 25 pl.

P15k 95°C WA 3 min, 95°C AR M: 45 s, 50°C 1B 'k 45 s, 72°C IEA] 45 s, 3£ 35 MFEFR,72°C 10 min
FEorHEA,4°C 2

PP A KA TN S, B B T M LB S2 1Y PCR RN F= % 58 4 T AR TR A W) (1) 4lifk
FEIN T AT FE S 2R LT, TR 1) 5% b 5 43 F 51, B DNAStar H1 ) SeqMan e, 3% Er b
FEUEBRPISHAS AT SRR B , 22 N T4 1E J5 3545 CDL A 23003 417 A, CFL A &3k 411 4, CWL A5 34 3
417 A~ ,HFL 4 3003k 381 4>, TWL A5 30085 406 4>, QDL A 5503 491 4~ HE2 )\ GenBank |- i) 4>
M P 3 W26 1.
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1.4 RERETH

JH DNAStar X545 Rt A7 N TROE , I RBRMNGTTAIT 5. (] DNAStar F4F LU P51 22 7 H 40 L
FH Clustalx 1. 81 {2 HEJFF LEXS ; ] DNAspVS M8 567 55 F Mega 4. 1 3534 ] 77 41) 18] 3 e/ A 46 45,
AT B 25 S FR PTG RS IR A NJ AL, SR K2P XS AU 1430 I G 38t % 8, R e i
K F P-distance 5 | DL K 73% ( Daphnia magna) 34, Bootstrap Replications1000 ¥ ; i Mrbayes 3. 2 14
LR, B 15 B SR nst = 6 (GTR BLRY) | {7 s 3 A8 A% & invgamma, LAy 1% & S BRIAA ; R H
meme V5325 500000 £X;, B 100 FCHURE—IK, fE 45 55 25% SRS , TR AT RE A i) — 3

2 R

CDL.QDL,CFL .CWL HFL TWL 7£ DNAStar Hr £33 959 2 41 Lk, TWL 5 CWL AH{BLE > 100% , HFL
5 CFLARLEE ] 99% , AT A A 48 ; CDL 55 QDL AR{BUEE Ry 99% A — AN B A R et , o5 — M 8
RAEH. BT A + T &5 (67.6% ) BB & F G+ C & & (32.4% ) ;3 AW Fh [a] 5F 349 F ] 4H 61
88.7% , ] DNAsp v5 #7550 48 507 AT, ik 6 A RRIE RS AR T R 307 o5 (38 Sk 5 BRI )
381 A, HARSEALE 313 A, AR FAL a8 68 A, B — 5 3 A, T 2915 B a5 65 4~ | MEGA 344 1 F- 3%
e/ A (si/sv) R 0. 78 BB i = T4 40080 5% B GenBank |- Moina () 16S xDNA #4775 LU AT, 11
ARG M B W% 3 WA Y NI B (R 1a) AN DL (] 1b) Sk A , I 2B AR —3L

(a) (b)
100/ CWL NDX
83 TWL CFL
s6 LrNDLl 1.00 NCL
— 100 NDL2 0.99 HFL
r CDL CDL
100 QDL 100 QDL
NCL CWL
100l CFL 1.00 TWL
52-HFL 0.87 NDLL1
NDX 1.00 NDL2

0.02

BT 9 MUE R A 16S rDNA JFFIRY G 22 58 K A (NT ) (a) FTDLIE 574 (b)
Fig. 1 NJ tree(a) and Bayes tree(b) based on the sequence of 16S rDNA in nine Moina individuals

3 itit

3.1 3 #h#RIEZAY 16S rDNA B3I 5347

A rRNA FEPRUZ AR G 8 11 BT A R, b il A P SR Az B0 0 1 S () 3 5 D05 ), 394 8 38 A
XA By AR S B 3 A H R 3 RS SR b Rl E] A 16S xDNA 5 AR B 1 43 L AE
87% ~90% 2 [A] (2 2) , 1 1585 e 4 MU Aol il 52 50 KB B3 e — 35 N EL 0 #H 9 3 BRI I8 9 16S tDNA
TBATIREL B XS AT LU 3 AN R A 2 AR R AT LE AR TP, DUF B B i i 155 i % Sk BRI 1%
FEHNVE Ty B o, AR50 1 A5 163 Rifgi sk 2 A 12 Ab KR AEREL A BAs , T MK 164 3] 282 Z [A]H145 51
Ib R AR T Bl A + T(67.6% ) 5 Petrusek SEHF57 14 22 Hl R AE VR AN MOBU ARG 388 12S rRNA LRI A + T
Bk (69.4% ~72.5% ) B BRI A + T R TR HESI R R DNA it sm st g e
3.2 3N RIERBMEN R G 5 KR

Z:3 DNAStar J341] Lb X}, CFL 5 HFL (¥ 16S rDNA JFFIAHBUE K 99% |, it fEHE B (K2P WS IR, T [W])
90.5% , 33 ] RS2 T G S ik i A4 b P 8 % 22 5. i CFL i HFL () 16S tDNA J¥51) 5 M\ GenBank 2% /Y
NCL (AL B B /N (0. 5% ~ 1. 1% ) 3z (I Tk 1 25 4ok 1R J7 510 g 22 57 1B 5% (943 B3 7). NT
( P-distance #1137+ NCL 55 CFL 1 HFL 3 —2%. L, 5t 16S rDNA 2 47%& , 6 [E 9 CFL F1 HFL i 5
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K R A NCL Sy ] —~y . sk 5 B SOk & B2, R Sk I — 24 PO IR F o 2 i1, b
B, T Goulden H1 % Sk ¥ 18 7% U9 B M. affinis — 36" A BT 5% 149 % Sk 1R 398 M 4 1 K — iR T
1.00 mm , B & SEAEHE I, 78 F R T7e K. Sk, B RIS, IR 11, B BRE , Pafi 2 A4 0.
JE MR FE A, AAUAT 10 ASBRIRATHD. 35 b B AR« TROK AR A6 1 Hhoteh e Sk BRI R P A 8 — 3. i 5t
TEAS WA, AT 00 5 S BRI VR A T RECEE | O 2 4R B B 8 P 26 B0 A9 000 55 0 T 5 M. affinis A7 TR
KA D59, 5 2 R 738 14 R S I R 9 8 A9 4 9 f10 0 R[] Elmoor-Loureiro 254838 1 — 0 & B
{1 Z2 RN 3%, FLAME | B8R HE A BB S5 A BF 98 11 2 Sk BRI IR AT DL . 5 168 xDNA JE51) 1 434 4%
S HEM AT 1 4 S BRI R 22 R IR V. h T 2 S A TE AR5 X L SRk, A O I Y 4 Sk BRI i
1 A I T AT 55 30— 2B T 4R
%2 0 /USRI 165 DNA (938 (6 A8 ) RIS (2% 1)
Tab. 2 The genetic distances( below diagonal) and sequence similarity ( above diagonal )
of 16S rDNA in nine Moina individuals

CFL CWL CDL HFL TWL QDL NCL NDLI NDL2
CFL 88% 88% 99% 89% 88% 99% 88% 88%
CWL 13.8% 90% 89% 100% 89% 89% 92% 92%
CDL 14.5% 11.9% 88% 90% 99% 88% 88% 88%
HFL 0.5% 14.1% 14.8% 88% 87% 98% 88% 88%
TWL 13.8% 0 11.9% 14.1% 90% 89% 91% 92%
QDL 14.5% 12.2% 0.5% 14.8% 12.2% 83% 88% 90%
NCL 0.5% 13.5% 14.8% 1.1% 13.5% 14.8% 88% 88%
NDLI 14.7% 8.9% 13.2% 14.7% 8.9% 13.5% 14.7% 99%
NDL2 14.4% 8.9% 13.2% 14.4% 8.9% 13.5% 14.4% 0.3%

ATIGE P B LR R R P AR E 0. 65 ~ 0. 83 mm Z [], & ARAR A, 17 F 3k T 5 Sk FBAR K, 5 A BRI
AR LI 5 J5 R, DU AT PR AT 6 A4, SCHRATHI 1 A5 B9 88 - 9 B Y, A4 B 1 4. s SR R IR 5
(P E RS, POKR A2 P rb o T IR R T3 A T R A — . SR 11 L0 A T 1 Bl R L
100% ,{H#E NCBI ) BLAST 43k 31 5 2 ML B B s 04 F , U M. brachiata( JN651425) 52745 92% A9AH
LR 76 GenBank Ffli5Ag 3k F 14 M ALIE 7% 16S tDNA J 51 1 B 3 5 A B ST HEAT L St (R, 56 T 1 750 3t i
BRI F RG AT O 2 5.

AW FE 1 45 TR A S MEPE R4 1..00 ~ 1. 50 mm, 335 K, SERET SIS 58, LT L, KIEBL T
K Bg—24, [ T AL, B AT RIMTER AR LM, J5IE SRR , &0 PR AT A 8 4, SCIRALH]—A, X 5 E
B - WROKB ALY v T TR YRR R — B B AR O, 3 5 Sk [ 22 ] v TR AR Y
iR —B0 ABFFE o, 151 (CDL) A AL sz el (QDL) Y J IR VEARALLEE g 99% , it % IR B4 0. 5% . fih
145 GenBank T ZZ A MR Y 45 BURIE 3% ( NDL1 (NDL2 ) (¥ 48 {RLE AR X 556 /08 (88% ~ 90% ) , it (L R B (13. 2% ~
13.5% ) B, HBAL IR B Ve K TG A2E/INT 5% (i el 7 3k 3 o 22 2 0 0 I8 0 o i) 23 f 7K
W NJ BEAD DL TR 43T, CDL QDL 5 7F 2% (1 B 46 BU AR K 3 (NDL1 F NDL2 ) () 40 B 537 , th B e AN FE—
AT AR PN L 3 sk o 22 I A D DKL AT BB T AT« — Uz I S ) b PR 8, R IR BB & AR 1) A AR S
Al SEGRAL b AR 255 T RAFEIE ST S P A 22 B B W R sl R e ™ X M B4 O % % A 7E MO
L 338 1 S O BN v B R AR ) 434k 1 L IR 3 1 338 88 e B A SR B 2 v — AN AR ) A 2T
ZREALI Rl R S & I S2BR b S A—Fp A A I e 20 ot 2 0 A I A B (D, obtusa) (K
B4 553% (Bosmina longirostris ) WHEIRTETE 73 26 1 HYIRIX . 56 T AL A 2 W Bl i) G5 — 1 1) 10— 3% 31 IR
BE L UTARSR B > T T B, R BT S S5 A TR S ERIE I T ARG — M R AT XK 4
BTN RS & S b A Wy B R b R R AR

4 S35 30wk
U] SCOKAA. Jont PR T, 2005 :181-185.
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