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Table 1  Neopsylla species used in this study and their hosts, localities and individual code

T2 Taxon & F Host FEEH Locality AEAED Individual code
—HhEE A, It NbBJI
N. bidenigiformis Cricetulus triton Beijing NbBJ2
—hiHE ELRER SE Ay = NbINM1
N.  bidentatiformis Citellus davricus Chifeng, Nei Mongol INbINDL2
il £, T 2 HEIRER, MBS R NaNM 1
N. abagaimi Citellus dauricus Chifeng, Nei Mongol NalNM2
T i e NmXJ1
N. mana unknown Kinjiang NmX]J2
SRATE- 5 AV EE | NpXJ1
N. pleski unknown Xinjiang NpXJ2
SRS R i e NsXJ1
N siboi unknown Kinjiang NsXJ2
EH R & A EE N1
N. teratura unknown Xinjiang NtXJ2
T¥HE KRR FiERE NhQHI
N. hengyangensis Cricetulus longicaudatus Qilian. Qinghai NhQH2
Fr i P kBl =)

NspBJ
N. specialis Cricetulus triton Beijing

1.2 DNA REANREETE
PHUDNA AT, 4§ 2B RAEPIIRAE T 4CH) Tris-EDTA S0l P L £ 482 RN IREY)
M=BL. AE-SOIREREEEA DNA. BIEJLT T BH 10% 5 KOH BT =R
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Table 2 The mutation sites in 16s rRNA of individuals of seven species except V. sibol compared with NbBJ2

AR AY ERURFSRELZR"
Individual code Nurmber of rmutation site and wutations in individuals

000000011112222222222222222233333333333333444555
335666635791 11253566777839990002344455667789488333
089345861686893584901840167809378901890238278347
MNbB)2 TAGA-AATGCGAATTTGAAGGGATATTTAG-TA- -ATTAAAGAAAAAAAC

NBBIT . o o oo e AL G
NBNMZ . . . o C
NeXJ1 Ao G.T .. T .
NIXJ2 o e G.T . . T .
NpXI2 Lo G T . . T
NpXTT o o e G.T . . T .
NEKIT L o G.T .. T .
NXIZ . G.T. . T .
NRQE2 . ... L C. TG.T. . oo G G
NRQHI ... ... R .- . .TG.T. ... . ..... G....G
NBNMZ . ... .. B €G- .. T..T. .. ... ... G...T.
MaNMI . T . .T....G..AGA.G.T.TA.CA- . AT.G.. AA.TTA.G.G.T..
MaNM2 . T . .T....G..AGA.G.T.TA.CA- . AT.GA. AA.TTA.G...T..
NegBJ] A. . TTT-GA.GAGAAG.AATT.T. .- AT .GATT. . GGTAT. . . ... .

* NI 3 A BT RAERUA, TEAWE, 7 £oRER “7 ZrMm
Three numbers in vertical line means the mumber of mutation sites letter means the base of the sites “-” means deletion: “.” means

similarity
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®3 BiEHTE 16s rRNA TRALS
Table 3 The mutation sites in 16s rRNA of individuals of N. siboi compared with NbBJ2

AR AY ERUAFSREER"
Individual code Nurmber of rmutation site and wutations in individuals

000000000000001T11T1T1IT1T1IT1111111112222222222222222222222
3333344566780011122233456777788000011112444555555566666
0134889738412738934829651134908180916893035245678914356
NbB)2 TrATAATTAAAGCAATT--AAAAAGAATGTAAAGCGCTTTTGTAGAAAAAATAGGTA
NsXJT AATATCCCT-GATGC--TTGGCGTGGTTTATATTTATAAAAAAGTTTTGTTATTAAT
NsXJ2 AATAT.CCT-GATGC--TTGGTGGTTTATATTTATAAAAAAGTTTTGTTATTAAT
2222222222223333333333333333333333333334444444444455555
6777778888090001223444444566777888888000122344448811123
9023560236280247232234578435023123674788189612455712592
NbBJ2 GGTTATATTA-G-TTCGGTTTTT--ATTAGTTAATGTGCA-ATAGAATA-AAATA-
NsXJ1 TAAAGATAATAAAAATTTAAAAATT-A-TAAGTTATAATC-CTTTTATGTGTATG
NsXJ2 TAAAGATAATAAAAATTTAAAAATT-A-TAAGTTATAATC- . TTTTATGTGTATG

* YAV 3 A MFRFRBRAA, FEHRE, 7 BREUR; " XRARE

Three numbers in vertical line means the mumber of mutation sites letter means the base of the sites “-” means deletion; “.” means

similarity
2 g5k
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AR (2. F3D.
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RIFAFERERTE L, A THEXEN (B 1. PURN w505 Py fih e 55 &
BEA—F., MHE. RHERAIEAH RO TERE D, A —EE ZAHREME
NbBJ1. NbBJ2 F1 NbNM2 #JAR—2; A% &5 NoNM1 AL EFH B A, o=
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WEIRSNE . ATHENMEEERE D, AHERTE 2, FiECEN PN EES T
TR B SERTITERLARE, AIXFARREIIZERE.
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Fig. 1 Two phylogeny trees based on different methods
A: Neighbor-jiont #f  Neighbor-jiont tree: B: Wagner 275  Wagner parsimony wee:
T AT 2 500 KB T BB T R R AR

The number at the node is the mumber of times of this nede appears in bootripes
3 Wig
BTt 8 8 Mh e84 165 (RNA 7 GC BB EA —F, 1T Simon FWHEMUEZA. £

LA 16s RAN FIZERTRE T, MEEHEE AC B, MBS OB, AT BRAAZRT
TEFK, ZENERFEF S RAH .
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AIVA B8R, WNEERT A EREMEIRZUITIN 165 (RNA 7E 8 T2 P 1) i B
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BEAKF RIS RR LT L E p g iSE I T e i i )R

AFEHEMZAH RS LN ERERAELE o RN MEORAEEANE. RATE AN
KRENZEFERA, KoM TIhet. SHERN ZISHBRmATE— 80 RGW2 80
R NEIRGH, BAMEER D, SR FHROSRA, B DHRM S EH
WEIBAZE R . M 165 RNA B R4T, RAEOMAZE S AR EMO FHZT LA
B, eNeBERNFAIERDT 1%, WHZWARTHAMB 2GR, HibFas
MEETEBHEMARAGERN. RANTTURREENENSHTIRE - MREENRE
K, ZXMENNETE. TESMMESEER, EREEENERLOEEE: melky. §
PREH XA R B L ARAR . an R IR, M FHRA R — W RAFM 74 .
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[ AT R IZRRRE K, A 16s RNA X — 0 T 4R AU IR AR & 2 E AR 1
Hfz .
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BoAEAR, s M AT e bl A
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The molecular phylogeny of some species of the bidentatiformis
group of the genus Neopsylla based on 16s rRNA gene

LU Liang> WU Hou-yong
(lnstitute of Microbiology and Fpidemiology: Beijing 100071, China)

Abstract: The molecular phylogeny of seven species of the bidentatiformis group in the genus Neopsylla was
studied based on the mutation of 168 yRNA gene in mitochondrial genome. The results showed that the interspe-
cies mutation rate of five species ( N.  bidentatiformis, N. mana> N. pleski> N. teratura and N. hongyan-
gensis} was 1%, the same as the intraspecies mutation, suggesting that the relations among these species are
closer: while the mutation rate of N. abagatui is 4% suggesting the long diversity history of V. abagatui .
Four samples of V. bidentatiformis from two localities showed two genotypes, one of which was also found in V.
hongvangensis . As suggested also by the morphological character. N. hongyangensis should not be classified to
the setosa group. Whether N . fongyangensis and N. bidentatiformis are the same species needs further siudy .
N. siboi showed unexpected large mutation rate (20% ) compared with morphologically related species N. ter-
atura» and the reason for this is not clear.

Key words: Neopsvllas bidentatiformis group; 16s rRNA; molecular phylogeny



