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Nematode ( Enoplida) diversity in sediment samples collected from the Clarion-
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Abstract: Marine free-living nematodes ( Phylum Nematoda) are widespread and abundant in marine sediments, often
representing 70%—90% of the benthic metazoans. However, marine nematode taxonomy is severely underdeveloped, and
about only 4,000 species of free-living marine nematodes have been described. Nematode identification by using traditional
morphological methods is time consuming and expensive. Some marine nematodes are small, displaying similar
morphological characters and are difficult to identify by traditional methods. Molecular technology, or “barcoding,” offers
the potential of a fast and objective way of species identification. The small and large subunit ribosomal DNA ( SSU rDNA
and LSU rDNA) gene-based phylogenetic analysis is a powerful tool for clarifying evolutionary relationships among nematode
taxa. The order Enoplida is one of the most important groups of marine nematodes. Many enoplids are possibly active
predators, and play important ecological roles in marine environments. Here we reported the isolation of 26 nematodes,

belonging to Enoplida, from sediment samples collected at four sites in the Clarion-Clipperton Fracture Zone of the Pacific
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Ocean. The specimens were preserved in DESS solution (20% dimethyl sulphoxide, 0.25 M disodium EDTA pH 8.0,
saturated with NaCl) immediately after collection. Each sediment sample was rinsed through a 38-pm sieve using filtered
seawater, and extracted using the Ludox flotation method. Nematodes were placed on temporary slides and observed using a
Leica DM5500 microscope. After image capturing, each specimen was washed, cut into several pieces, transferred into
micro-centrifuge tubes, and digested with Proteinase K. A series of frozen specimens was subsequently thawed and subjected
to PCR amplification of the 18S rRNA gene and D3 expansion segments of the 28S rRNA gene. Sequences were analyzed
and compared with published data from GenBank by means of a BLAST search. Phylogenetic trees were constructed using
the neighbor-joining, maximum likelihood, and maximum parsimony methods with the MEGAS program package, after
multiple alignment of the data by CLUSTAL W. Based on morphological and molecular analyses, these 26 nematodes were
classified into six families and eight genera, among which Oxystominidae was the most abundant family, accounting for
57.7%. The other families included Anticomidae (19.2% ), Phanodermatidae (7.7% ), Oncholaimidae (7.7% ) , Ironidae
(3.85%) , and Enchelidiidae (3.85% ). At the family and genus level,, the community composition at adjacent sites during
the same period showed similar results, but the abundance was different. Sixteen sequences of rRNA gene were obtained in
the present study and their similarity to the sequences in GenBank ranged from 94 to 99%. According to the results from
BLAST, all sequences could be identified at the level of family, while 84.6% of the 16 sequences could be identified at the
level of genus. The results from morphological and molecular analysis showed high consistency, which suggested that
molecular barcoding is an efficient method to identify deep-sea nematodes. Phylogenetic trees constructed from the
sequences of 18S and 28S rRNA gene showed similar topological structures ; the species of Oncholaimidae and Enchelidiidae
were clustered into one group, whereas those of Phanodermatidae and Anticomidae were clustered into another group,

indicating their close genetic relationships.

Key Words: Enoplida; diversity; phylogeny; Clarion-Clipperton Fracture Zone
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T2 2 5 0 A A2 2 Z2Fh 2552w 4911, A ) AR 358 o ) (R b 2 s n] R IR TR A AMBARAE , (G823 B
AR 2 S BRI AT X B K | 4 H S Bl 2 DR 1 B R, RS R U R DI A 1 H
AF SR HCAR B Z T oy ST (AN, 420050 RE R & B8 0 R IETE SRR 0 B AR

DNA B0 ( ARG T 55 T4 ) $ AR 238 b X Bt — 2% DNA J3 51317 43 Hr 3k 3 X4 H AR
DNA RIS iz FH Tl Ao v, A W 280 Fhmic o H 8w R A AL, 0 s A Al A /N S 56 5 371 ( SSU
rDNA ) FIRZHE A K I 751 (LSU vDNA ), H A AN 3 7 51 78 2804 R 2 Kk & 40 M b 2o 355k 38
P, HELRSE T E AT ADRIFSE R, B Rt R L T R &R AR X5 REAE R SR i /K P-4k d X
o EEBLEROKF LR ARFEMFES ) FE B TP EREZNRELTER BONL2EMN, Wit
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A, AT D2 8 D3 AE MR BE AT ARIC A W3 1O N 2 A, A DX A3 SIS A A o A L
AEENE, ARG LB RS R . HAb TR0, nEE sk b X (1TS) MZCRAAIE N (Cor) 1
TR U 25 (R A R PR S S R A A (8 LU AR RIME ' | LR 7 A 44 26
B, AERFTERW] B 58 R DNA G F 5B 48 45 R 2 A AE R i P — B0

sy BLES - SRR 2 S 2 R A, BA EE T, [ BRI A BER R TR IR PR
a2 IR R BETF R iy, oA 1 WOR 58 X — AT 55, 7 ZEXHERR A AT 0P . 2 AV TP R AR i)
R, AR S A T S IR A, W H 2R TR AR R B A — RS S RO 5T
S R ARRIT S % . ORI LAE T M B 22 R ) F 5 SR A v TR e R PRI (i CC
X)) LR OB FEHIE B UL, BF 50 05 1 B BER ADB A 2 00 2808, ar FHORBI A S AR SE 25 5B 352443 26 R
T AT WEFE CC X H 2 Uiy 2 REE | DUBTRERD AP 4R 2 DX W o H 4 2 R, O Lg% 56
ATV

1 HRF*

1.1 FERCREST BRI E
KR (9 em ¢ 61 em,BC) MZ4E (MC) BUEERY I s AT CC IX 4 DUl REAEVIRMIEES (£ 1),
<7 B SE T DESS W (20% 1) — W REEHR,0.2 M 2 DU 2,18 40, I A AL s i e Fi L pH 8.0) 100

F1 REFIERFE
Table 1 Sampling sites

(1) ZHE(W) HEE(S) PR SRAE 5 1 SETIRE/m
Sites Longitude Latitude Date Methods Depth
BCO5 146°5327" 08°26'59" 2013/8/25 FiEa 5217
BC06 144°56'4" 07°30'58" 2013/8/31 iFae 5062
MC03 154°04'19" 10°02'47" 2013/9/7 2% 5140
MCI12 154°14'0" 10°10"1" 2013/9/8 EAcy 5193

BC (Box-Corer) , # ZUHUEERS ; MC ( Multi-Corer) , 245 HUEE RS

DB e FHELAE 38 wm AOUE AL I8 T Ludox™ (5124 1.18 g/ml) SR FEMfH BB T K
M (WER B ) BEA R RS B b A ORIG I BE o 7E S5 (Leica DMS500) N FI U3 T 95 FHAH 25 45
R RS HA T A FARE AN . I AAF K EEAKYE Gerlach , Rieman F1 Lorenzen TR A
SRS, R T B 1 2 i FE DR AT gt , S BRI s IR R 41 Y
1.2 DNA #2H PCR 94 %€

SN R o TG KIS UE 3 1K, 15 FRdk R T i Ak Al L B 24 B, RIS U RN K4k L)
BULBI#58% 0.5 mL B PCR &, PCR & 47 20 L 28 47 (WLB) (50 mM KCl,1% Gelatin, 10 mM
Tris-Cl pH 8.2, 2.5 mM MgCl,, 0.45%(v/v) Tween 20, 60 pg/mL % i K) , 28 dUkESL7E-70°C 1l 15 min,
65 CIHAL 1 h DL EELBREEFET,95 CALHE 15 min (HAE HA K K05, WA REIRG, T 13000 rpm &0 1 min,
WAV ATAES PCR AR, FH T WA A B (R B B 43 51 2—990 bp (1) 18S rRNA gene FI—260 bp fY 28S
rRNA gene D3 [X) #" 1. 18S rRNA gene H 988F ( 5'-CTCAAAGATTAAGCCATGC- 3') F1 1912R ( 5'-
TTTACGGTCAGAA CTAGGG-3") 51 ¥ %t ¥ 122 288 RNA K D3 X fdi [ 5] 4 % D3a (5'-GACCCGT
CTTGAAACACGGA-3") .D3b(5'-TCGGAAGGAACCAGCTACTA-3") ¥ 1% 50 pL PCR & R 4% ddH,0 34.5 pL
10xEx buffer 5 wL 514745 2 wL(10 pM) (ANTP (£&:Fh 2.5 mM)4 wL Ex Taq(Takara, 5 U/wL)0.5 pL #&AR
DNA 2 uL, PCR F2% 5154 :98°C 28V 10 5,18 K 30 s,72°C ZEfH 1 min, fEFR 40 ¥k, 72 °C ZEH 10 min, 5|9
X} 988F (1912R iR KIEEE N 49 °C ,5¥1%} D3a D3b iR KRR 54 C

PCR F=¥IH 2% W B e B rL Pk RGN 2lifk 5 | 3% $2 31) pMD19-T, A i A B BE iy B g B e A0 A W H R (
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T8 A R FH T
1.3 Bl

M GenBank W Z8 505 2 #A0 5751, i FH MEGAS 4L B Y Clustal W2 X 5800847 FL X, SR )5 fff
FHAR L I RSR I R R A R G R B, A &8 AR WS B | fe KA SR % (ML) R
FHHR 3 S5m0 HAWSECH . G+, SRR (MP) R R RISREE (ML) FIARHERE (NJ) [ 245 . MP Fil NJ
>4 1000, ML 4 100,

2 HMRGER
2.1 JERZREE = 4% s} Tronidae ® 54 R Enchelidiidac

M CC X 4 /l\ﬁﬁ{ﬁﬁ:}’%ﬁ‘@f 26 /l\ﬂ%ajiu H QJ%E/I\MK W %4 BBl Anticomidae M 4R [0 4% H1 R} Oxystominidae
. N W 4 diR} Oncholaimidae M 3 iz 2% i &} Phanodermatidae
(E 1), 70)8 6 BH(FE 2 TR 3) , 2k b S0 244K

SR Mk RIIGR A 15 (k|
57.7%) ,f345 Oxystomina sp.1 %% Halalaimus sp.13 &5} < 0
Tk s FURIO A 1 4 TR R 5 & (19, 3 O
2%) , ¥R Anticoma sp. ; R BB I 2 5% (7.7%) , E:E 70 [~
Phanodermopsis sp. Fll Crenopharynx sp. 4% 1 5% ; #4¢ HUB} §§ 60 |-
B2 5(7.7%) B0 Viscosia sp s AP T & 23 |
(3.4%) , N Syringolaimus sp. ; A7 & HLBL £k B 1 4% (3. gﬁi wl
4%) , "N Bathyeurystomina sp. , g g
HSURBEN . BC 36) MR (MC o) 2y B2 [
J2 ASREEAL. BC IR MC A MR B gl & 0
S 2R HURE BITRE HURE B BRI Bz R LR, BC 10 -
A P R HRE S B R s MC SRR R B 0 " e
MR AR 3260, I L R AP 28 URHUAE MC FHEH B Sampling methods

sl T AL, EEBI 10% .

AR A L W) 5 2 SR K —f&AE 1 mm LA
I, Hrp i K 2R L Viscosia sp. KK 2 1.8 mm, Fe AUk
H Oxystominid K JE{CHK 0.2 mm, FERK I, Crenopharynx sp. Fc 1<, Thalassomonhystera sp. Fe % (32 3) .

1 RIBEBELRERHEM

Fig.1 Community composition of Enoplid

x2 EEZHERRRYE

Table 2 Numbers of gene segments of identified nematodes

A} Family J& Genus AL Site $U Numbers 18S rRNA JE£[H 28S rRNA %:[H
o He 2k R Phanodermopsis BCO5 1 1 0
Crenopharynx MC12 1 1 1
ez Oxystomina BCO5 1 1 0
Halalaimus BCO5 1 1 0
Halalaimus BC06 1 0 0
Halalaimus MCO03 3 0 0
Halalaimus MC12 8 3 3
Oxystominid MC03 1 0 0
LR AR Bathyeurystomina MCI12 1 1 1
e Viscosia BCO6 1 0 1

http ; //www.ecologica.cn



5 3] PEd A5 ROV s L A - S M T 2R W) H 2 s 2 RIS 5

B} Family J& Genus SV Site it Numbers 18S rRNA FE[X 28S rRNA JE[H
Viscosia MC12 1 0 1

APERER HUR) Anticoma BCO5 4 0 0
Anticoma MC12 1 0 1

Gy Syringolaimus MCI12 1 0 0

H3t Total 26 8 8

AYHTE I L RBRSAHL R 5]

*3 BRBZLAFSNEE(pm)
Table 3 Morphometric data of Enoplida
K de Man Lt{H de Man ratios HEKE Y NIEK

Py o ”
ﬂf i?j ies E;IJ Length/ Oesophagus Maximum Taﬁ:gm
mm a b ¢ length diameter

BCO6 ,MC12 Viscosia sp. J 1773 37 6 9.5 298.5 48.5 190.6
MC03 Thalassomonhystera sp. M 254 20 6 4 41.4 12.6 575

] 492 27 7 11 39.3 18.3 45.4

F 725 28 17 2 42.9 253 314.2
MCI12 Syringolaimus sp. J 1166 40 3 9 375 29.1 126.7
BCO5 Phanodermops sp. ] 906 22 8 4 112.7 40.8 226.5
MC03 Oxystominid J 205 14 3 3 67.3 14.1 81.4
BCOS5 Oxystomina sp. J 1091 54 12 12 91.4 20.2 92.6
MCO03 . MC12 Halalaimus spl M 1518 52 NA 7 381.8 32.6 2943
MC03 Halalaimus spl F 1100 56 4 17 247 19.4 66.3
1]\34%%53‘{;2?162 Halalaimus spl J 940 42.7 4.5 6.3 273.2 26.0 204.9
MC12 Halalaimus sp2 J 1421 39 15 8 93.8 36.8 176
MC12 Crenopharynx sp. J 1473 18 4 4 363.1 82.4 386.9
MC12 Bathyeurystomina sp. J 1498 29 4 10 3735 51.4 154.6
BCO5 MC12 Anticoma sp. J 944.8 22.6 7.8 9.4 154.1 45.9 108.1

M HEHE male; F: BEPE Female;J: 414 Juvenile;de Man WWfE, a=2K/ BRI b=2K/ K, c=2K/BK MAEZRLH W a b c BOFEIE; - NA KR
ek 3R not available

2.2 18S F1 28SrRNA Jt:[H ¥ 51

K FHW2 071, 259875 16 45 DNA 551 (18S rRNA K FE 41 1 288 rRNA KK F 4145 8 45,46 2)
P E 2422 5] GenBank , % KU [ 5 4 KR0811950- KR0811957 il KRO811958- KRO811965, 18S rRNA
51 7 BE BEZ 2R 991 bp , HOAT A8 X GBI TR ~F X, A B R I PRSFPE . 28S tRNA JEH T4 Be B ok
306 bp, AIAEPEIX Hu Al F 18S vRNA JEH (£ 4) o JPH5 80808 28 Ht J5 25 ] 1 20 RHR 7K SFE-F1 84.6% J& 1 7K
Vo WA E 18S Fl 28S tRNA J A P S E B 122 vh Je ik R B I 9 2 M A% R ¥ 4], R W ER 4 Fh 2 i 4k ot
FLIR Y 9] 18 A AL R B P v, G 0185080 i 75 4 b 7
23 REKBH

KA NJ MP 5% ML 631736 F 18S M1 28S rRNA JEH FHI M RS A& B M R s , A E TR E N &R
GERBW Iy LA IEAR—F (81 2) . 28S rRNA BEFFHIRGEE B, 2 BRI 2 BRI —iiE,
I e 2 HURF R USRS, 43 50 fud s B AR I ) B i it AR G R
2.4 RS HTEE LS

AWFFESAFI 53T )75 5 GenBank £545 4 b A FF SIAHAUME R 94%—99% (3R 5) , 73 F 45T AH LU X245 SR AN
e B S WA Em N —8E, fERKFE B A DNA SIED H 25 AR 45 20 48 1 45 SR — B0 18 S8 /K OF
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F,87.5% £ HL DNA ZAIERS L X85 R SIE A2 S e SR — 3L,

4 18S 70 28S rRNA £ FE KT EARK
Table 4 Variability and composition of the sequences of the 18S and 28S rRNA genes

M Gene 183 rRNA gene 28S rRNA gene
2K BE Alignment size/bp 991 306
AJAE X Variable region /bp (%) 275 (27.7) 109 (35.6)
F#5FIX. Conservative region /bp (%) 704 (71.0) 194 (63.3)
TR 2915 B Parsimony informative /bp (%) 166 (16.8) 83 (27.1)
THIEAZR Nucleotide frequencies/% A 0.28 0.27
T 0.27 0.22
o 0.19 0.21
G 0.26 0.30
A B A 23 o, T AR XA E R By BRI A, JRIGIS Adenine; T, MHRMEBE Thymine; C MIBEBE Cytosine; G ZIEI Guanine

54

48 — Halalaimus (MC12-1)

71 Halalaimus sp. BCA12 (HM564479.1)

100 Halalaimus (MC12-12)
Halalaimus (MC12-20)
Halalaimus (BC05-6)

1

10

Oxystomina (BC05-7)
00! Oxystomina sp. TCR91(HM564651.1)

01 | Phanodermopsis (BC05-22)
99! Crenopharynx (MC12-3)

Ethmolaimus pratensis (F1040475.1)

[ Bathyeurystomina (MC12-4)
100% Bathyeurystomina sp. Cr80b(HM564539.1)

Phanodermatidae sp. BCA20 (HM564486.1)

96

99

100 r Viscosia (MC12-2)
Viscosia sp. 2 MJR-2013 (KC755222.1)

[ Bathyeurystomina (MC12-4)
100 = Bathyeurystomina sp. Cr78a (HM564897.1)

Crenopharynx (MC12-3)
99 Anticoma or Anticompsis (MC12-9)
100 L Anticoma sp. TCR44 (HM564863.1)

Halalaimus (MC12-8)

100 LurHalalaimus (MC12-7)

53 [~ Halalaimus (MC12-1)
53 LHalalaimus sp. Cr85b (HM564905.1)

Caenorhabditis elegans Bristol N2

Oﬁl (.242
B2 EEFMEMRSZAER (a, 18S rRNA gene;b, 28S rRNA gene)
Fig.2 The phylogenetic tree (a, 18S rRNA gene; b, 28S rRNA gene)
LR =R RS TR (NI MP ML) 5 —50, 555 HONARBTFE Ik U 255 51 NCBI B fl-5
x5 KHEESBEENDFENZEELERILR
Table 5 Comparison between morphological identification and molecular data
AR UE 18S tRNA Jk [ AH LI 285 rRNA JE K AH LI
28 g = Morphological identification Similarity of 18S rRNA gene Similarity of 28S rRNA gene
D ﬂ & & ARALTE @ AR
Family Genus Genus Similarity Genus Similarity

BC05-6 Oxystominidae Halalaimus Halalaimus 99%

BC05-7 Oxystominidae Oxystomina Oxystomina 99%

BC05-22 Phanodermatidae Phanodermops Phanodermatid 99%

MC12-3 Phanodermatidae Crenopharynx Phanoderma 99% Phanoderma 94%
MC12-5 Enchelidiidae Bathyeurystomina Bathyeurystomina 99% Bathyeurystomina 99%
MC12-20 Oxystominidae Halalaimus Halalaimus 98%

MC12-1 Oxystominidae Halalaimus Halalaimus 98% Halalaimus 98%
MC12-12 Oxystominidae Halalaimus Halalaimus 99%

MC12-2 Oncholaimidae Viscosia Viscosia 98%
MC12-7 Oxystominidae Halalaimus Halalaimus 99%
MC12-8 Oxystominidae Halalaimus Halalaimus 99%
MC12-9 Anticomidae Anticoma Anticomid 99%
BCO06-1 Oncholaimidae Viscosia Viscosia 98%
MC12-10 Ironidae Syringolaimus

(1) R

R F T
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3 e

ARUWFFEHSE CC XM H 2 RIF R  BKF | R HR R U e 2, I8 4k R G i/ R K F-
Halalaimus & FEWE ,iX 5 Lambshead & N gE i —a o BEAN ARG K B iz e i Bh 2k e 2 5%,
2 B 6.9% , Phanodermopsis sp. Fl Crenopharynx sp. 4% 1 4&, 3 7E VATE CC X 28 U fF o7 SCRik rp fif st
FREIRIRH, CC X A BRI R BRI B, 12 X ) H 2k L Ak e — PSR

BT, ITRAT A2k UM Ff TRNA £ 751 (18S rRNA 1 28S rRNA %£[H) 5 GenBank $5 1% o i) /751
AHRIER 94%—99% (3K 5) , 43§ FR I LU X 45 SRFIIE 2855 % e 45 R B A B — B, R 7 B AR
SEFTE A o AR T 2 R S A AT B, 18S rRNA JEH i TR, W TR R BT R 520
15288 rRNA BEPAITETE R H AR 28 St e LU 2 A ) S A [ 1 B 3 207026 BT IR st A% G %, WIFSR Al
HoRJH 288 tRNA B3 SIHF T 2k U s AR/ OK P2 e R Y L TRk A BRSS! % E
FERTC , S0 28 UL PR 20 52 8 | N ITTREAIR PCR 4 BG4k Y [ 7E PCR § 345 v 25 5 9 ek A5 BT
LAY, AL, DNA il HOA X2kt e 51 AR BOA ELAT 20 491 0 80 3 e ok 1l 8 ) B DR A 25 5 0 1 4R A
LR P81 X TR LR e 55 A= W) 2 1) G 2R 5 T RAT — L

DNA Z5IE A 238 3 1 DNA B[R 5 BeE R S00B Rk X W Atk AT Dt s RO BeR , B 2R
APIAER] 1 AT E RS AR A B 4 0E 2 BTN R 2 Z RIS R] . X TOF5E 5808 SRAE 42
T B AUE ST IZWE 5 M 2EHE , DNA ST 00 7t A5 e (9 B L, AR ol 2 A 2 R R X001 A 288 1100 A B M
F L, ARG, BIEAEERE MC12-1 SLHE T Halalaimus J& 185 HAb Halalaimus J& W28 BUAFHE B 3
E5 R LT M B MC12-1 54 5 HAb Halalaimus J&ZE RN [ —258  BIE BUAR R 20 32, B0 — &
ML 3k, X s i DNA SR TE LA 2= SE 45 R A 58 E BA —EME,

DNA ZRIEAS R TR R h e 2 LU R L (1) QU PR R 5 R RR 5 5 (2) T 2 A
T3 B RS AR RE LU NI BC 2Kk 1 vh A B, SUREEAT A R 3T 5 (3) RIS 5 0 2 R 45 5
BT AR E . B2 2015 4F 7 A, GenBank Bl A 104 NJ& (150 DRI 600 22 2K L HUSIE
e3> e 41 FRIREELR AR B JE T R4, 109 B T8 49, R 08 4T, 43 F 8 (SSU/
LSU/CON) fx 2 By /22 BRI (27 28 OB E AT 6L B B RS AN 20 A5 T Oncholaimus J&ALEL & T 30 Fif
CEfMIRNFN, SBAL RS, BA 0 T8 e i b e it DNA ZE e, & 55
AR R HU 231 5

RIS FAWE T CC XM F 2 OB o e HG58 , ARKHIT el 2k oy F R B R & b
W F 2 =20 5 RSP (1) ATWHEL (Rhabdolaimidae ) 5 (2) : JGHAA} ( Alaimidae ) Ak AR (3) < 1L
=L BB} (Tripyloididae ) FlH B4k UL ( Trefusiidae) 5 (4) 2R L8 MR} FA4k MBI RIF L Bl (5) ME D4
HUBL( Thoracostomopsidae ) W5 |2k BB} ( Enoplidae ) )6 FzZ 2k B B2k BB ( Leptosomatidae ) 4% 1148 LRl 4R
M 2k H17} ( Anoplostomatidae ) FIHTEZL AL, ABFFRE R MR SR HT 18S F 285 tRNA FEH 73l R L &
B3z AR A 7 v SRR I RGE R B WA ENES A IR — B, B8 A4 R o | B2k URFHRIOF 2 OBt 35t
& FRBEIE (NJ ML Al MP 3553514 : 100% , 100% Fl 99% ) , 3% FIE 25 2 43 25— 30, BRI by 2 2k ke R}
(Oncholaimoidea) , SIS R — B, FZ HUBRL N B BE ;A D2 BN S )R TEA R R GER B W 3h
NG ATRE R L BB BESIE A, Horh s =2 18] ¢ R T 2 — 2P WFIY 5 O e 2 BRI TR Rt
8 R BGE (NI ML A MP 53510 :99% 98%F1 98% ) , I UA Jy Wi il 2% U} ( Enoploidea) , O FHIE AN
BRRFEOF R, UIEP I AR R SR O R, O T HE R L 56 & R BRI pEseal LS &
FFEFFI (18S F128S rRNA X)) #EAT R G K T 0 r sl H R Z RN LRG0T 2% D 3 SF IR A HE

O3 FARIEREOR B SR B Z 5@ 5 1Y), BRI I RCREA R . R, AR Ry 7 55 — Ty Ty
BT EC T AR G 3E 095 1) B A R DR R R T % R DR A3 B S R R 5 ) — T s B el I A8 22 4 W Oy
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5 AR AE S TR (VCE) 7 R BRI ) H 2k A IFFE AL B T 253 JE FRh Bt 1% 6 R AF
TE BB ATEAS TALEOR , e B i R e = A m A ™ RS A UGOR L PR 2 U R AT 4
PEXFER BIL A5 2 AU RN BE AR PER) T 1 . 338 RDE A0 1 A W0 W07 R A5 B TR AR W) 26 e 1Y)
[IJE Rl ( Cryptic species) , & TIXFIEAELL HUEY ZREPERYIAR, S8 U 0 60K 5

4 ZHie

CC XM HZ BRKP L R M2 B B e 2 I SR RMEGR B /5 JB K F L, Halalaimus J& 2 05
J& o AT R IBIE B OBHR AR LIAE CC X BT SCHR e UL, X R T, CC X i A7 A 7 4k i 2
RB KB, X B A R AR — 20 RGEWETE P RAT 19701 17 9 45 Ol 3 w1 e 91 U X 4 2R
DNA ZIA HOXS 24 M 255 5 45 R A e — Bk, 3R DNA SRR B m] 1 D e 2 HUSE S8 1A 2T
Bt JET 188 F128S rRNA JE K FP31] R AR LM R G R B, oo SO M R — 20 2 BRI 22
BRI A BT AT R OB R A — ik, /s iR L I B i e 5 4%
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