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{4389 bp, AHEFTHAY 1 I I 2 e Jm 84>
W ULFRN (4 NDARINDS B b 56 34y 91, ST
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1.1 SCIG#t Rt

W B 2 B % U(B. caudatus) . e
Bid . 5 R (B forficula). JTIEE B

H(B. quadridentatus). $EILE R4 HL(B. leydigi).
R E . GIEE B M 45 R AL
IR B IE I T EE . VT A RN ) R L I
FIKRGEED. ReHORER TR =251 °C. A
RGO EL130 1x, L : D=14: 10)%&4 T
HEAT“TUREIE 57 o B SRR F SugafF PU AL T
(pH=7.3), LAHB-43% 3738 7% 2 58 B0A: KA Y
A W 8 (Scenedesmus oblignus) HHEL, 2474
B8 U AR%GE 100 2 DL I RS H 8 R
JE PR, YLER 72 hJE K TR OB ZE K bk,
EppendorfE It 5, —20 °CLRAE#H .

1.2 EDNAIRE
4 B DNASE B 44k 3857 & (Wizard™)
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Tab.1 The origins of nucleotide sequences of 12 samples in this study

s T = GenBank &35 5 Fe ook s
number species code GenBank accession No. sequence source
1 THeE R A B patulus B. pat KT
2 OB R A B. falcatus B. fal PR
3 MR RS B. leydigi B. ley PR
4 JERE RN B. caudatus B. cau PN
5 BIERE AL B. forficula B. for KWL
6 B R A B. rubens B. rub A5
7 FEE RN B. quadridentatus B. qua N S
8 HLERA A B. diversicornis B. div NG
9 R RE . B. plicatilis B. pli AP009408 GenBank
10 WAIE R H B. calyciflorus B. cal IX463645 JX463643 GenBank
11 JiEkedt  Philodina citrina P. cit FR856884 GenBank
12 4 Rotaria rotatoria R. rot GQ304898 GenBank

o HARLEE: B4R N-20 CRYVKFE T ECH
TE4 CCHIE IR BRBE AL ;5 5000 r/minf .05 min,
e BN 2 BJZ2UK s iImA30 uL
A A% 2L, 37 °C/KIE30 min; R4 H)
S5min, fIAL0 pLFRE HTIER , RIZIEH10s,
DU KEMZ; 4 °CHUE 2 min, 18 °C 15000 r/min
B0S ming WO EVE R B EOE T, INASE
SN EEA0.4 pLBE (120 mg/mL)(J A J5 %56 B
BULRE, W), ZETOE30 min; 15 000 r/min
B0 10 min, 3 A O R IG H I  E A £ 0T
T, FLWEW, TR INA30 UL 70% B, 15000 0min
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B0 S5min, 3 EIEW, FIRT/#20 min, 10 uLJG
K
1.3 PCRY R 5N E

P14 R £ PTC-100TMY #4 /% (MJ Research)
AT 2 RERE A e e R PV AR S5 U AT
R R LR R 2y 8 A BPCRIE H 51 9 -
ND4W1: 5'-CCTA(TAG)GGCTCATGTTGAGGC-
3", ND5W2: 5'-ACAAGGGT(AG)GAAGAA
TGAAC-3', F I ¥#Invitrogen/ &) & . PCRAH
KR T LA TAEY) TR ARAF ., PCR
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AR R EARF K25 uL, SR A% A TaKaRa LA
Tagitf74 4%, f1351xLA PCR Buffer (Mg* Plus)
2.5uL, 0.4 mmol/L dNTP 2 uL, 0.2 umol/LA&:F5]
Y41 ul, 1.25U LA Taqff0.2 pL, 2 pLI3ERH
DNA, W 4AF: 95 ° CHlZASPE2 min; 95 °CASPE
30s, 48 °CiE k50s, 68 °CHEfHi3 min, 301
B 72 °)CAFEHI10 min, 4 °CPEFTF .

HLS uL PCRI™= 9K FH 1% 1) B i 68 Jie a0t 17
kAR IR (1), 1530 B #9454 5 H Axyprep DNA
e IR & E i gl b o K sk e S o
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T AR AR AT FR 2 /AT T
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Fig. 1 Gel electrophoresis of PCR products
1. B. patulus; 2. B. falcatus; 3. B. leydigi; 4. B. caudatus; 5. B. forficula;

6. B. rubens; 7. B. quadridentatus; 8. B. diversicornis
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Tab.2 Numbers of transitions/ transversions (above diagonal) and percentage of divergence (below diagonal)

for ND4 and NDS gene sequences in 12 samples

B. cal B. pat B. fal B. pli B. ley B. for B. cau B. rub B. qua B.div  R.rot P.cit
=R PIRE WORE WAUE URE MBE RRE R B RLE B R
FEseil  REedr R Rk SRRl JREbdr RERd b JRARAL AR it
B. cal LGRS 28/28 33/32 36/32 34/32 30/35 28/32 28/30 28/32 28/39 43/68 41/76
B. pat ‘g R 39 22/25 26/23 23/20 17/26 18/23 20/21 17/21 16/25 40/64 41/66
B.fal ®pREREMS 43 34.4 22/25 19/21 18/25 17/22 1820  17/22 1925 40/59 37/60
B.pli gy Rk 43.8 35 34.8 23/23 25/23 24/25 23/23 22/25 24/28 48/62 57/62
B.ley MR 433 32 30.7 342 19/21 18/21 18/17 18/16 20/23 48/62 46/62
B. for dypfERi R 433 324 32.8 353 30.7 16/18 16/20 17/20 16/23 43/60 41/65
B.cau BRIt 41 31.6 30.5 354 29.9 26.7 16/18 15/21 20/21 38/59 37/62
B. rub 41 R 40 31.1 29.7 344 27.2 28.5 27.5 14/15 19/23 39/58 3957/
B. qua JilpfERS R 41.2 29.6 30.5 34.6 27.1 29 28.3 23.7 17/25 41/56 40/59
B.div R 444 31.5 33.2 37.2 32.6 30.3 31.3 31.9 32 40/65 42/63
R.rot EEEEH 58 56.2 54.7 57.4 57.5 559 54.2 54.2 54.2 56.4 13/22
P.cit ek 59.2 57 54.4 59.2 57 56.6 55 54.2 54.8 56.6 27.7
0.39
g 032
w
o
&2 0.26
Z3 0.19
X8
e X it
=g 0.13 transition
2 )
< L A Jid
E 0.06 transversion
0 1 1 1 1 1 1]
0.2633 0.4175 0.5718 0.7260 0.8803 1.0345 1.1888 & 3 ETNDAFINDSEEFF|HMER12FHE K
K80 2 R K E R (NIRY)
K80 distance

2 HHM/EBRHESEEESHXR
Fig. 2 The relationship of the genetic distance vs. the

numbers of transition and transversion

MREWMEETHREGE K, PR R
R 98 R R e U R /N R B I U A TR I AR
E=ANREREWTOUHREE R, =1F
GERERT, THRERRAIEAETERRE
HiE], MR EE R RRE R, R EE
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#B, AT REJF F S M GenBank £ 3] 1) 25 11 2 58 1L
B4k A TcDNA, 4k T35 )7 5 0 I 2% .
SRR EE R i T H AR/ 5y . B
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Fig. 3 The phylogenetic tree of twelve rotifers based on

ND4 and ND5 gene sequences (NJ)
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Fig. 4 The phylogenetic tree of twelve rotifers based on
ND4 and NDS gene sequences (ME)
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Fig. 5 The phylogenetic tree of twelve rotifers based on

ND4 and NDS gene sequences (UPGMA)
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Phylogenetic relationship and taxonomic status of eight Brachionus species
(Rotifera) inferred from ND4 and NDS genes

CHENG Shuanghuai ">,  WEI Shixiang ', ZHANG Yi', SUN Daogin',
JIANG Jing', MU Weiping ', XI Yilong '**, GE Yali '**

(1. College of Life Sciences, Anhui Normal University, Wuhu 241000, China;
2. Provincial Key Laboratory of Biotic Environment and Ecological Safety in Anhui, Wuhu 241000, China;
3. Anhui Provincial Key Laboratory of the Conservation and Exploitation of Biological Resources, Wuhu 241000, China)

Abstract: Partial portions of ND4 and NDS5 genes from Brachionus caudatus, B. diversicornis, B. forficula, B.
quadridentatus, B. rubens, B. falcatus, B. leydigi, B. patulus were amplified and sequenced. Combined with ND4
and ND5 genes of B. plicatilis, B. calyciflorus, Rotaria rotatoria and Philodina citrina from GenBank,
phylogenetic trees of neighbor-joining (NJ), minimum-evolution (ME) and unweighted pair-group method using
an arithmetic average (UPGMA) methods were built with MEGAG6.0 software to reveal their phylogenetic
relationships and resolve some taxonomy problems. The results showed that the average percentage of divergence
for ND4 and ND5 genes sequences in 12 samples was 40.3%. ND4 and ND5 genes were suitable for researching
the phylogenesis and evolution of rotifera species in the genus. The relationships of Brachionus showing from the
phylogenetic trees were basically consistent with morphological studies. All the three trees showed that B. patulus
and B. diversicornis were confirmed to belong to the genus Brachionus.

Key words: Rotifera; Brachionus; ND4; ND5; phylogenetic relationship

Corresponding author: CHENG Shuanghuai. E-mail: csh7311@mail.ahnu.edu.cn

Funding projects: Natural Science Foundation of China (31470015); Natural Science Foundation of Anhui
Province (1408085MC66)

http://www.scxuebao.cn





