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BE: R RAPD HARME T RER R 4 /8 5 FrutsslE, M 47 M 518hiiEd 12 MREME ., 25
HRaysId, LY 161 &%, Hep IS0 RBEZEM, 593.17% . TR B KEKX/NAH200~
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Genetic Relationships Among Five Species
of Mermithidae Based on RAPD
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Abstract: In this study, the genetic relationships among five species belonging to four genera of Mermithidae were
detected using RAPD. Twelve primers were screened from 47 random primers and amplified 161 bands (from 200 bp
to 3 200 bp). 150 {93.17%) of these bands were polymorphic bands. The number of obtaining segments of individual
primer was between 11 - 16, the average was 13.42. Nei’s similarity coefficients and genetic distance were calculated us-
ing the RAPDistance and MEGA softwares. The phylogenetic trees were constructed with the methods of UPGMA and NJ.
The results from two methods of cluster analysis were similar in general, and the relationship indicated the five species of
Mermithidae could be distinguished with RAPD markers and were grouped into two distinet clusters. In the phylogenetic
trees, Romanomermis culicivorax and R. wuchangensis (all parasite in larvae of mosquitoes) grouped together, then they
grouped with Agamermis changshaensis (parasite in Homoptera) into one cluster. Ovomermis sinensis (parasite in Lepi-
dopters) grouped with Amphimermis sp. (parasite in Homoptera) into one cluster. The genetic distances of five Mermithi-
dae species showed that the relationships of intra-genus were nearer than that of inter-genus, the genetic distance between
R. culicivorax and R. wuchangensis was 0.1789, but the genetic distance between inter-genus were 0.4471 - 0.5488.
All those results suggested that RAPD was suitable for analysis of phylogenetic relationship among species of Mermithidae .
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(Memmithidea), BEEZNRPAEE, HELRPET
FRRIECR, AIEARRPHEEN, B—-KEH
BB BtR (Poinar, 1975), Bk, RFIZ HHHH
RX FERAETEFERRGEHE . REEAPUR
LR MENZHES, BEAFEEMNEARAMNA
HriE. ERAURELRKIN AT, KuFERT R
RSN EE, ERENARIINER, BT,
SIMAFFELXRZRKEG LR, EHETLRHR
MERGR, T IOUER A . BRI
HEENBESHRAA T EENE .

124 B FERENRHVLLEIORE,
3000 &k, HAELEMEREKESL, REFES
BARMFREFZH 60 REB. REXMERLRNY
BotEE T 20 4 50 R, MOMENERRAR R
A 10 J& 30 R A, A 21 Bk B AP 2 T A
(Bao, 1996; Wang & Yan, 2001; Zhong & Wang,
2001; Zhou & Zhang, 2001), KLk, BRlEH
IR EE B U EEENESRFENKE
(Poinar, 1979; Robzov, 1991), & Hpiki. k
BIMER ML . BRI S RAEERL R
RIFHIESS, SCPhr b, BTFEEESR. FRREMR
PR SRR MAR, BME R R FEAME BT R
TE EREBFE EP-ERRER, NERTELE
M—iR AL, Mo, RBRRWFREE, LR
BB ERK, BEWET, £EXLER,
FERERFEBHETAIERFE -SSR, HE
BIMEG R R BBRERWHER, HEH —L¥d
SR A HAL T X BB R R R HETHIT, W Cai
& Peng (1993) B FE LEEFIE R BB AN F
REHHMHE BT, HtHMATRAZR
SAHITTHE; Bao et al (1992b) L R 4F 2%
SNRERBERHHT THY, BERALKAEMER
PEIR 22 7 B 3 5k 4 8 i 1) Y 18 S B AR 0L
B, RERE. fEHEUERE, EHILEkR, 5F

AV FEARMERAN AR R R ER RS E
GXREPREBHT —FREG HHHBITFENTR,

BEPLY 14 £ 354 DNA (RAPD) & H Williams
et al (1990) Hl Welsh & MmClelland (1990) P4~
B4 W]t 6 B B — R B BU A9 DNA 4y TKFE B iy
B, HHAARE., hE. LRFARMKES
EERA, EEHAEELS, MY TR AT
BHRFEAHNMBLE .. FEXR . #ESHEYE
FSHEOMRT, BB T ZMA (Bendezu et al,
1998; Guirao et al, 1995; Hahn et al, 1996: Jie &
Berry, 1995; Wang et al, 2001), 18 H 87 E RN/
TERBLZNFFRKPHARERLS, FXFETRER
EHRERE RFRR RN T REEFHRERL
B, AXERELS FEWSF T BN REBHEL R
48 SHHEFTTREFTUME, WEFETTENZ
FREEZAR, RA—-EMRFEE . BEERT
HWTF,

1 #85EFE

1.1 SR+

PR RbR AR B R BT ERLE 1. HP,
PAEN R AR BT RE U IR L EKNE
HAFILRL B RS, 2FALREERERY
MEERL R, 4 CIKFENEREFER. BRERZA
WA H California K% Platzer I EW ., BEZ
HAMER AR AMILEHAMTEH, A TFLREE
BN, B d B 3 ~ 5 REBIEHY DNA,
1.2 X®HE
1.2.1 ZRHFLFEA DNA 2 B LR o i il
H3~5%, ARENFEKFEIK; MERHEL
BT SS CKIEShEh; RisABE5mE, m
NBEKE TE Bf#, -20 CKBEREAESEH. A
1% B e ¥ GaE i v ki W By 82 B DNA B & .
1.2.2 BlY5iEE A SCE X471 FEHLS] P17

F1 AT RAPD AR FRILhAER
Tab. 1 Mermithidae samples for the RAPD study
KiBFE e g b3 RAEFITH
Lane number Species Code Locality Storage
1 BRPREHN R. culicivorax RC *H UsA I
2 REFREH R. wuchangensis RW  #i4t#X Wuhan, Hubei II
3 PR EL R O. sinensis 0S5 {5 1% Shangcai, Henan I
4 KU LEKH A. changshaensis AC BIL®[H Zaoyang, Hubei I
5 PIRE K ER Amphimermis sp. AM  B4LHH Zaoyang, Hubei il

I: 4 CHEEBE (4 C storage living); 11 : 95% ZEEEE (95% ethanol-fixed).
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B x® 26 %

¥, sl EEEMTRAREGH. 8%, UT
LI RAL M A F A DNA AR, ERY et
W.HRERN 21519, BEEATHRA R
£ 4 RAPD 474, 51915 RIFHIAE 2,

1.2.3 RAPD ¥'# ZH&{i1k/5H RAPD M
BAKBUR25 pL, i & HHDNA 20 ~ 40 ng, 10 x
PCR Z#hi 2.5 pL, MgCl, 2.0 mmol/L, dNTP 150
pmol/L, 5| # 0.3 pmol/L, Tag B 5B 1 U
(SABC), TN EFHR: 94 CHAYE S min; 94
°C 1 min, 36 °C 1 min, 72 °C 2 min, 3t 45 1§
W FEFREERE, B 72 CEM 10 min,

%x 2 BEYISI YA F IRy A EH 0% Sl
Tab. 2 Sequences of arbitrary primers and the number

of the amplified bands and polymorphic bands
of each primer

PiEE TEET

) (5'-3
P%;ilrzr sf:ﬁc: (5';') No. of = No.of
amplified polymorphic

8306 ACGCCAGAGG 14 14
5313 ACGGGAGCAA 12 11
S319 TGGCAAGGCA 15 14
5320 CCCAGCTAGA 14 14
5353 CCACACTACC 13 10
8357 ACGCCAGTTC 11 11
8461 GTAGCACTCC 12 11
5467 GTCCATGCCA 14 12
S472 AAGGGCGAGT 13 13
S477 TGACCCGCCT 15 15
$503 ACACAGAGGG 12 12
5508 CCCGTTGCCT 16 13

[ ]
-
—
—
—
—
a——
—
L]
-——
L J
—

1.2.4 @XM BRI HEEK PCR ™Y 8 uL EAE
F1.5%5 5B+, 0.5 TBE Bk B bk, 2
V/em MIEEHBY 3 h £4, 0.01% EB (R
BE) Yfd 30 min, FH Gel-PRO ANALYZER %EW: 5%
£4 (America) B,

1.2.5 BELE REYVHER, #H SynGene
GeneTools ST HIGFE G ALIRRER, A “1” #
“0” 8 RAPD BB W H FZi i B EHH., XH
RAPDistance 1.04 {4115 Nei-Li Ll & $f8 1%
PHE, WIEREHEE A A MEGA 3.0 BF#TRE
4yHT, HMIE: UPGMA H1 NJ BEE .,

2 & R

2.1 RAPD 4R

FBMRALRIZMG, RAMZEEE 2 40595 5
P& R F 4 DNA #4T7 PCR 3%, #HEN
DNA H Bt AK/NA 200 ~ 3 200 bp, 12 R #3315
161 &it#, HPFAEZSHNEFTER 150, £
DHELER 93.17% ., BN 51T WMFFHIE 1
~16 Z 18, ¥ K 13.42 %, ED31 RN BIH
RAPD Z25HEF H 10~ 15%, P 12.5% (&
2) RSP SR LA L,
2.2 SHEMZRBERESN

5 R RPIZR R Nei-Li HH2L R BOAR G0 2 W
3. ANSHRERLRZEHBRIEEZERE, BRM
B EEEEDN, BNFERARESREFEELRZHE

A1 S FRRAHLREERES DNA A S313 () 15306 () 5190 387~ kA
Fig. 1 RAPD amplified profiles of five Mermithidae generated by primers S313

(left) and S306 (right)
HHR&S 1—5 % 1. M: 3TEIR#,

The materials listed from the left to right are described in Tab. 1. M; DNA marker.
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FRfEEE B 0.1789; /BRI B EEREE K,
¥E 0.4471 ~ 0.5488 Z [q],

i NJ A1 UPGMA P #h ik 8 51 9 R K B0
MR, SHEBRATFAWKY X BT
REANSREFRLUARTIER, FEXLER
T, BRE—E, BERUVELERLEN—I; +
HIPRZNEREBRENEZ L RTIE, WEEN
—X% (H2),

#£3 SHEMSRLENBMEY (51%) s
BE (ETf)

Tab. 3 The genetic identity (above diagonal) and genetic
distance (below diagonal) among five Mermithi-

dae
RIS
RC RW 0S AC AM
Code
RC 0.8211 0.5311 0.5529 0.4512
RW 0.1789 0.5246 0.5341 0.4941
0S 0.4689 0.4754 0.5276 0.5478
AC 0.4471 0.4659 0.4724 0.4800
AM 0.5488 0.5059 0.4522 0.5200
Re5EZE 1.
Codes seeing in Tab. 1.
A 0.0924
0.1405 ) RC
0.0312 —l_ﬂ_kw
0.2265 AC
0.2004 os
0.0124 0.2518 AM
B 0.0895
0.1388 N RC
0.0210 L 00895 RW
0.2282 AC
0.2261
oS
0.0232 I 0.2261 AM
B2 RESEIERHEN % (A) flUPGMA % (B)
B S FERMLDRELE

Fig. 2 Dendrograms of five Mermithidae based on the
genetic distance matrices using the method of NJ
(A) and UPGMA (B)
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Bai, Bl LERRKERLHSRRSE, H—
FELART 95 B¢ Rubzov (1991) AEH LK ERL,
H_RLIEE Poinar (1979) ARRFEMNRLEERS.
RESERKEZIGHAE, HEHDFEXHLEHL
SR EKEET AT B (Dong et al,
2001). XPIREBELHFERGEX TREN LM

RERFFEBEKER, W0 Rubzov WA RL HE
(Mermis) FAESYIRE L BN EMZE (Rubzov,
1991), Poinar I\ 4 6k Z B B 4% (Bao, 1996;
Poinar, 1979); MZAHA¥EME, kKIS H KW
BRI (Bao, 1996; Nickle, 1984), i HiXM
RALRGEXRRLR & BAINEZ LR BRAR
AH B B R . R A SCERIC B BB R bR R
GR R URHERBL B RG5Otk
WA IE

ALK RAPD R3S 4 )& 5 FrRBIER R ok
TR, RiT4BARPHEZRR, HARERE
, X4 TERERTMMEANE: FPRELZHRS
ZERBEAEARN—X, WERBALSWEBLER
h—%, HEAMRERHB/NFRRZS. B
RAPD EiE /R, AREMEY MEEFFEREAR
FAEENER, HHREFRAHSRNTREH
BT R—EARM, AEZENLERTHELT
HAbBIRIMIEEFTE . M S FZRBER s Z R
BRE, MMFRBLANBREEE{Y 0.1789,
maNEZEMEEEERKX, 7 0.4471 ~
0.5488 Z[H] . #5351 1% B 8 I IR O B S 1 4
TREMBATLUFEL, RBARMEERE—E,
BHARBEZEMAR. WL EERATLIES, 1’
L EBHR M RAPD (h REEH B BB U
FhiE) R R 2 BE R RBZ KRR,

BWF mac R EAK, A6, MEOEE, O
L, BTF&8% (Ross & Smith, 1976), FE4
MFACEHX, G F R REEE (Anopheles cru-
cians ). REFEW W R ( Culex pipiens quingue-
fasciatus) F, KRB F RLE R 1985 F =4
(Bao et al, 1985) KFTHFF, HAKESHIES
BT REABMM, FEXHNETREFRLRK
AR, AKESXARKZHER 35.7, 5EIK
FREMN S MEBE, HERBEFER=F
WXESL (C. tritaeniorhynchus ) . R ESIR B
(C. pipiens pallens) FZFPEB P, FEHA
RPAERBKX, NATRAGREEEER, W
HERERE &, HBEER{IE 0.1789, #HH
PRpEFFE—ERERNER, X—SHIETESS
EKE LMWK,

HRAEBR E & B 1991 EBRR (Chen et al,
1991) AFRWFM . REBLRLMEMEWNER., B
K, O, 6 FAEE, WHLSWARKF,
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Hit#EAHE, DAE®RZHr TAEKERE
( Hexanermis ), JGH#% Rubzov (1991) 4K ES
WZHENINRIB (Ovomermis sinensis) . HAaEH
¥ ( Leucania separata ). # W ¥ ( Laphygma
evigua) FEMGHBER BN, KPEREBLE
1992 4EMI4 40 (Bao et al, 1992a) K RWFFP, &
frdik, Owmpl, FIAR, KTR6&, BEXARE
F R KB (Nilaparvata lugens) . BRBRIFFARI
M HERE— 47, L4mk AT E8, dik
M “G5” N, PRELZBEEERIE, 64
YR, MBAENAREHE, B Rubzov (1991)
Bk, FRBEREGWRBELBWEREL, X
BEEE. AR, FHEN—BFESEF AL, H
RAPD W5 R R, 4 EALKE TS, ERBEL
HEFRBREHMZEE AN 0.471 F
0.4659, EHZXABENEER, WRBARENERE
2B HBIEIE R R 0.4522, EHRFRB AR,
I K RAPD M R 55 S ML SE T
FHE—ERNRE, REBUTILFERENRE: &
%, BRAHRE-RXKEY, BEKMELIRE
H, HIESSHE A ERENA S &R
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