a1 3 A VLR R B2 2 B 2 4k Vol. 41 No. 3
2019 4F 6 A Journal of Youjiang Medical University for Nationalities Jun. 2019

i A i O R S FHRIIEERE

TR LRSS INEE  BET
(1. REEXFREMEFIR, TR W 214002;
2. REEXFRAEBRFR, ZHM E#H  214002)

# E:BM BIdXAIRLTHRELZHEBOBIKERER., FEk ARXREINNAZFERFT ) E AL F o0 HIRRE,
AHELRGEREAHRETAEENRBAS B MBS FHATHE L, B HRRIEE 4 DNA Xt coxl #1 ITS # H 34T
MWrpht, R HAEFOKEKREEANG . FEREKER PR ZABL.AEKEZAREZRANRMEE.F
R—FHEE SRFERAENR., ENRARTRAARNERE  BEEABREARK A M EANANREE 2-4-2 547,
% PCR Y 4 2| coxl # Bl B K/N K 487 bp,ITS 2 F 7| K & 4 1667 bp, &&i RAF L F fom 48 T # & W 1 KK
BB E b coxl MITSHEEAFI A A A H OB RRENEETTANF L ERBETRE. LT HEH AL F O HR
Holmwadgkrr e L,

KB . FAEEE KREAAIVEA 2 FHAE

FESHES R384.4 XHkERIRAD: A XEHS: 1001-5817(2019)03-0246-04

doi;10. 3969/j. issn. 1001-5817. 2019. 03. 002

Identification of morphological and molecular characteristics of Histiostoma feroniarum hypopus
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Abstract:  Objective To identify Histiostoma feroniarum hypopus according to the morphological and
molecular characteristics.  Methods The Histiostoma feroniarum hypopus was isolated from the collected
ginger samples, and its external morphology and ultrastructure were observed under light microscope and scan-
ning electron microscope, and photographed for identification. Meanwhile, genomic DNA was extracted for se-
quencing and analysis of cox1 and ITS genes. Results The Histiostoma feroniarum hypopus was composed of
4 pairs of feet, the dorsal body was flat, the the epidermis was of significant ossification, the forefoot body was
triangular, and the epidermal processes of foot Il were connected to form an arch line separating the thoracic
plate from the abdominal plate. The foot claw and anterior tarsus were developed, there were bristles attached,
the sucker plate at the end of the body was developed, and there were eight suckers on the plate with 2-4-2 dis-
tribution. The size of cox]l gene fragment obtained by PCR amplification was 487 bp, and the total sequence
length of ITS was 1667 bp.  Conclusion The morphology of the Histiostoma feroniarum hypopus under light
microscope and electron microscope combined with the coxl and ITS gene sequences provide a basis for the i-
dentification and biological classification of the Histiostoma feroniarum hypopus and also lay a foundation for
the control of the Histiostoma feroniarum hypopus and allergic diseases caused by it.
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B OO B FHBR AR 77 7= A U L A A T
AT R AR 0 f RS . R R
HRIE 00 3 B 3 A= 3 1 % (Histiostoma feroniarum)
WS J54 85 17 W6 ( Histiostoma sapromyzarum) , 3% % %5 8
1 I (Histiostoma laboratorium) 13 R 3 1 4 ( His-
tiostoma pulchrum) P4 &, fth 7] A9 B 25 J H 2 H AR R
PRI AR5 AH L, M DL, o3 %5 7 2 2 0] il 2%
1) — i bl A 7 BT B 09 v . R A T 06 T
WFFE R 2 #E AR B T I8 25 R AF Fl AR I BF 455 0 %¢
BV RB Gy R AE A S H R AR DL R
A= T I Y PN S B S 1) B X (internal transcribed
spacer, ITO) F B, AR ELHENCEMEMEHET
R 53 T A R 11 6 R B R 19 S0 5008 SRR AR L R 5 X AR
T T 6 PR IR AR B 441 i £8 2R S AR I IE 3 1 (eytochrome
oxidase 1,cox1)F1 1TS H& K #1738 FF 51 43871, R
LR MR AR 1 5 5 F0 A W 27 43 S AR BEAR G, Ry itk — 2P JF
g A i ol Y R AL S R VR ) R O R M
R Gk L E BBIA SF SR A TORL

1 #REFE

L1 MRE AHESE T R A AR O 5256 % v A A7 16 1]
Z1AEM R 22, FBALSR k). o2 | s (H A&
OLYMPUS,BX-1 &) 44 B 7 il (H A JEOL,
JSM-6490LA %) | fif #1 5% (' [ MOTIC, ST-39 #) |
KA E ] (GEIE K 50 ml,10% KA %8 5 ml, H il
20 ml, BTHIAAIE 30 @) LBk . TG /K & P L I 1 L Taq
PCR Master Mix. Proteinase K,DNA Polymerase Fl
DNA marker DL2000, 1 F Fi 44 TRAGRAH .
1.2 ik

L2.1 ARAEIE SLBT, HESBEMNEZHE D
P L0 5 R B A L 52 5 VR R R B R B R [ e R
HEST AR Hughes(1976) 5 vk b4 T OFP S 52 L 432K,
[Fi] Ao 9k B8 3 8 A v 10 s PR IR AR L 2R IR K i i 2 IR A
IR EIE RAEAE 7500 SBEW W T R 240 DNA
R,

12,2 MBEREAS A W 2. 500 0 I R e AR
I A IR R 25 L P 5 0 it R I IR A, AR S U
B B B 2 I N HL I A A S PR DU S ) H A
Fo bl A A TS E R B R (5~10 kV i o i) it

(FEREPUE %21 FEEL S EPE
1.2.3 DNA B SIEiTF PCR sefEd 4 MR
S AR IS DNA L J7 5 2 BROEL AT 2650, JF A

g, R GenBank Hky i WE H (% )2 22 (Dermato-
phagoides pteronyssinus, NC_012218. 1) . {H & & A I
(Caloglyphus berlesei, NC_024637. 1), #f [ £ 4 Wi
(Aleuroglyphus ovatus, NC _023778. 1) . & & %
(Tyrophagus longior,NC_028725. 1) ., J& & & i ( Ty-
rophagus putrescentia, NC_026079. 1) #J coxl F# 3%,

FIFH DNAMAN #F 47 He 850 4, 78 R 5F X3 3T coxl
MBI T
COIF:5’-TTGCDGGKGTWTCTTCTAT-3",
COIR:5’-ACAGCAATRATAGTAGCAG-3",
ITS 51 P P8 T
ITSF:5-TGCTTGGGATTGGGGATTGT-37,
ITSR:5’-GCACTAATACACTAACGCCG-3”,
Sl iE A HE ARG RA A A . PCR N
MARF R 25 ul, & 2.5 pl 10 X Buffer, 2. 0 pul MgCl,
(2.5 pmol/L) 1.5 pl ANTPs (2. 5 mM/L aech). I
TSI (5 pmol/1) 4% 1 11,100 ng BEA L 41 DNA
A1 U Taq DNA BA& 8 (5 U/pb), i J6 K £ 2 .
PCR KN S %02 94°C BiAE M 5 min; 94°CAE M 30 s,
46°C ~49°CiB k 30 s,72°C #EAH 60 s,34 NG ;72°C
ZGEAR 10 min, PCR /=¥ 1% 35 H 3k A1 DNA
Jie T it ) 4l Ah 5, % 2 31 84k pMD19-T I, #%1k
R FFHE (DHS5 o JBAZ 2541 w3 1 i 1 BE 07 32
W5 BE M v B 2= AT B AR T AR B R IR R R A
DNA A% (ABI-3730) 3#E47 B 1) I ¥
L2.4 WMFS5Fa4a8 BB T4E h i
EYE AR RS A 2R, W )T 5] 4 DNAMAN
RAEPHE , FE A8 5 5 1] DNAStar 344t 19 EditSeq %
L TSR R S
2 BR
2.1 AW OMKIRMAECEIES B4 O R IR
Sy =R S NECIDEE TS TRUEANE 3 = el 1
PR = ARk R I3 B N 2 A E T B — AL
2 o W AROR I A B X AR HE TR 26 0 I (I 1A . R 1
B R Sl Wy L T N R AN & A R s
2-4-2 HEF) . B R JE PR MR (B 1B) .

M1 #HAEEOBKBRELEHFMEEH (X1000)
EAEEBOKKRETE;B AT OHKBRERED

2.2 VEAEWE KRR SIS A 1
THRAR K 25 230 pm, 2 PUXTCE 2A V& 2B) , B 2R &
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0B AN i ol T RS R TR N e s [ EEY i =
(K 2C 2D 2E & 2F) . SR 5 1 1 1k W L K44
T 1 W B 2 A e FF AR R B oK o TG 4 L AT S B A
(E 2A ([ 2B) R 1R 18 1 A 50 IX R & B 98 4, W] Rl
F AR e g8 (2B 2D, 2 I IV i L
2H) , G0 44 A s vl L 2] B I8 A0 TR 98 A, IR A AR I 3R Y
Xof I B R A, S 2-4-2 43 A L W 4 2 T AN OB I (A
2G),

ofs SELN

B2 o B O g pR B R Y W B 4 R AE
E A KRIREE T B ARREEEN:C.RRAEATEEKE T
D AR IR ET 2 R E G E. R IRR AT 2 R R T O F. AR
ARA AR 5 G AR IR R R R A AR HL R IR R B R ARG L
RIRAR A7 X

2.3 AV W coxl PELE T A= O S R A
DNA 25U # 17 PCR ¥ 14 , 4 PCR ¥ 14 15 51| 3 A=
1056 375 W ) coa ] JEPR F BEY B 7= IR L e e ™ 86
W), K BE R /N R 487 bp, F Ff DNAStar 544
1Y Editseq X HEF7 93 B3 8L )7 51 ALG.T.C
RN 21.15% .19, 71% .43. 74 % .15. 40% , G+
CHEN35. I A+T F -l 64.89% . 5 HAhJL
Tk 5 57 B rb oy 5 6l 3 41 B8 7 g MR, R 1
BT A AR O coxrl B BXH BLAST 5 Genbank
LRI IR DNA P 347 H 8, e 30 A v 1 s
Hoe B B Aok i 0 coxl A AR A R AL b 5
J& £ R 5 (NC_026079. 1) [RI PR R 82. 34 %, 51 K
M AW (NC_024637. 1) [RIUEE R 81. 31 %, 5 )2 2 W
(NC_012218. 1) R E R 77. 82% . 5 #f 15 £ Ky i
(NC_023778. DA JEMEH 79. 26 % » 5 K £ B i (NC_
028725. D AR N 80.90% .

2.4 HEAMEOW ITS Pt PCR ¢ #4845 2 3 4
WG E M TTS S R By 14 = I, s B i 3 &
MY E . 2 HHK BN 1667 bp(MK250038) .,
DNAStar # AL H Editseq #F3EAT 40 BT 45 582 Fr
3 AG.T.C &&4r91H0 28.97%.21.36% .27.53% .
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x1 EEBAWSHHETEHEED coxl FIIREHAN

2 4 A% G(%)  T(%) (%) A+T(%)  Total(hp)

J 2 19.10  20.33  46.00 14.58 65.09 487
MERMEAR 20,12 17.66  47.02  15.20 67.15 487
MR 20,12 17.97  45.38  14.78 65.50 487
£ s i 20.94 18.28 45.79  14.99 66. 74 487
T £ TR 21.65 16.84  46.00  16.02 67.15 487
HAMOE 21,15 19.71  43.74  15.40 64.89 487

22, 14%, G+ C FHN 43 9% . A+T F&N
56.51% ., 7 GenBank by v H A w5 F O 0 i 4 1
H R ITS 4207 31, 43 51 8 il 2 R i (Rhizoglyphus
echinopus) 1 % & H i (Rhizoglyphus robini) . ¥ Fi 3k
R A TS TTS P8 B S R md Sk A, &
A (MK 250038) 5 fil] /2 #R i (DQ372567. 1)
[ U5 R 34. 30 %0, 5 B s MR I (DQ372568. 1) [A] I P
k36,10 %0 » L LA o7 St oz . WLk 2,

x2 EEBOAWSHHTRHEELN ITSFIRMEAN

R4 B A G T(%)  C(%)  A+T(%)  Total(bp)

) 2 AR 28.76  19.29  34.32 17.64 63.07 1457

T 5 AR i 26.58 20.94 32.09  20.39 58.68 1452

A T 28.97 21.36 27.53 22.14 56.51 1667
3 itig

A T T 02 O i 2 I 1) — i LR R A
B 4y 85 o 0 B B — 5 5 = N =z A — A
PRURAAIYT . 3 A 3 0 sl ) R B A T L 2 A A T
Bk ol DR 724 R B sh ) B L AR RS 3
A AR T PRI A 2 05 2 3 s v A R Y
B A DA A5 4 o BEAT A R RO AR BRE 50 B
SFOIEE T T R LT I B AR R A OF BEAT OB T
AT A WLEE . i B S0 7 i B i 280 bk e A 9
W T X R A BEAT WA, Senm 5D e gy A o
S BT EE AR A AR D g O X O AR AT L .l i
T AT LS S Xof A v A A B A e 7 B 4 ) O
G715 AT LAV 28 1 A AR 0 11 5 R R A ) A1 B 25
RRAE o (ER T 3508 RS HE AT FR L Bn A (8B T2 A AN
B WOWEE A By SEM. 4 i it B2 ) 7T LLUL % 49y o 14
20 A T S L A 2K 1) R B I W AR B X
LA AR . SO 5T 25 45 140 L BE MDD BE I WL %2
R GUAE T 200 S DR IR A 9 0 25 R AR 45 2R A Bk A
TR T g R MR 1) D' B2 0 25 R AR 55 2 A5 9 T 5 AR ) T
LB A R Ak T A HE . O NI G - 77 10 W B 3% 9 JE AR
R Ty N BEE ;s QM A% AR AR B R KT
A AR LB OL 2 4 X, 2 LA RIEH
A HR AR AR 5 R AR TR s W AL < KA R S
A = HEROW R 8 AW AL W BB T . A S
Pl WIERE R AR ESUE 2| [iDPuRachl ARE v peelFIA T i3
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fE W TS K KR 2ROk, A
Y T g 4 ) R s B IR BRI TR RN S %

TE AL SR TR 58, coxl S8 B9 4> FAR 10 . 16
YR TREUM RGBSR DA RSN E XL,
R i 2020 ) 4R R A coxl e P XF EROEE BT M T
(Neocypholaelaps indica Evans) #4773 T X &, I i
RAERBWHRAEEE M, K EET coxl FEHAYED
VB i1 D g Py 3t £ B S R ] & OB il i JE (Neocy-
pholaelaps apicola) i it [a] it 1% I 25 N f7 76 55 5 X 3,
I ELFf A b 18] 1) 3844 B 22 57 L UL coxl SRS
AT LLFH F B BE B i D W 1 4 TR . R R A SR
106 B £ B W6 2R R AR DNA coxr] [ F BE #EAT I 52 , IF
5 HABLFR 5 0 coxl BEAT LB T, KB coxl &
WM AT &2t m B 4. fLE" FH
443bp IR DNA coxl F B [ 6 A b 2 Fp
R R A 4 T 3 305 AN AN MR E 17 Ff B st 1 &5 4 St 1%
ZAEMENEGY . ASTF ST BT AR A5 T A Y cox
FLHFH) ., ABHEK H GenBank [ . H A A i 01
s R0 Uk . v B LR Y col BRIELH Y L BT 15
A O coxl BRI EEA N AT N E &
b 64,89 %0, SR H H e LA R B A B 3 21 K
75 R L ORI T H 52519 coxl FBEH AT
B R A L SR H LR 1 coxl 7 A1 [R] YR
PR 77.82% ~82.34%,

ITS J& X Hr i E A7 & B ST N LN, B
1% A W 5 DR 4 R 2 S A B R B 3 TR AL 35 28S rDNA
5S rDNA.18S rDNA F1 5. 8S rDNA 4 i, & 175 4 (4,
A 1Sk R AHE | 5B BCHES L M B2 ) F ) B X B .
H118S.5. 8S 1 28Sr DNA 3 [H 41 h — A~ % ¢ ¥ o0, =
B ERSE R A T8 S YO YRR R R
oM, oA G (B IX R ITS. Ben 2097 | H rDNA-
1TS2 F Bk LA 5 G 16 Ff il ol o b X 20 FF ok . 4R
AR SO X LA B i AT TTS 3 X R BE T 51 43
Mr, X HSE 56 R BEAT A0 M7 WIS R Gk T R o2 3
Oy KA EERE X, A ST L AR A A W g Y TTS
FER A1), o H g T 3 A T O i AR Y H o H e
R RTORY 95 (4 TTS Bl J 20 B T 45 8 24 0 106 1TS A B
MRS A+ T W& & 5 56, 51 %, 55 3% 4 ir 5l
o P T R O ) B A R — AR AT . AR
THHEW H coxl F 5% KA [RIUR T L A [) ol (6] A9y s 7
ITS FFAKF I AR — 2 AR (B g — 2 2
JE A 22 5 TR R A A ) A AR o R B AR o ) oA
ITS FF 8K AR AR & U B AR 48 cox] R A Bt
1M 5 > 1TSS V55 Fhnic 22 B8k Ll A 1 b Ff ) %6
m L E,

R SCIN R T A O A% R TTS, 2ok 4 3 A
coxl B A 0T LAAE by A= 8 11 il R 48k B AE Y

O3 FARIC SR A bR I A T R G T A
P R GEBEAL S R o AR SCEE 5 688 0 HL B X o 2
T 1T A O BIR AR A TR 25 3 A7 A TROUL 8, 5 T AR T
W PR R AR A JE 25 B M 0 28 0 . R B AR B A B 5
JRCRAT K L R 5 0 A R T 0 e A7 i 25 o 2
JE & Ji ST DUE)T L T AR A 2 A s S L
£ [RIIRE AR SCIN A2 1 AR v R R AR B TR T TS
LRARIE N coxl Ji BeFp 91 il LA Sl A 9 11 095 32 48
KF T o TR0 - A A T 5 E 6 MR 3 A i
Wi LS e AR A R LR R

HOH L AT SR B LB R 2 A i Bk B A B
= EIE IR T Bl AE BRI
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