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pmol/uL L Fi#514), 1uL DNA B, 28uL K
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) | N4 AFAE PCR 4 34843 BT 48
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(A5 FH U 2R AT
1.8.5 18S (16S) rRNA Jt[AI[K v S5ilfF
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WA ITNE, R PR T oA YEHR
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(1) LB S b, BT 37°CHi g% 12—16h 54
£ 4C, AR B, PRAGEE, Hvh
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Tab. 1 Obtained isolates of Protozoa infective to animal

J73 J5{ Parasite 1 = Host Sy B HLIX Area FEIEUA Tick vector 1#4% J7 2\ Transmission way
- U L Babesia bovis 2} Cattle AR Henan /N 1% Boophilus microplus 2 Gi4L % Transovarially
U2 UL e Babesia bigemina 4k Cattle 7 Yunnan /N4 1% Boophilus microplus 22 §i4L % Transovarially
K L 147 H Babesia major £ Cattle AL Yili % p4i1l18% Haemaphysalis punctata Z: §i{L3% Transovarially
Ui JE L UL Bt Babesia ovata 4 Cattle Ji ¥ Henan KA 1l1% Haemaphysalis longicornis 22 YL 3% Transovarially
[ DUt e oA % i Babesia sp. ’I* Cattle W% £} Kashi TN WA 72 T Hyalomma spp. 22 4% Transovarially
FRJE 2280 4 Theileria annulata 4 Cattle 75 Ningxia B 2 5EHR 1% Hyalomma. detritum AL Transtadially
B IGZ B H Theileria sergenti 2 Cattle Hilt Gansu KA 1Mn1% Haemaphysalis longicornis M a)4%HE Transtadially
rfi4E 22 #) 1t Theileria sinensis HE4 Yak Hilt Gansu 1Y Haemaphysalis ginghaiensis WIiF) 5% Transtadially
S L DU HUK 5E T Babesia sp. 472F Sheep Hif Gansu I Haemaphysalis ginghaiensis 2 A% Transovarially
£ DU Hok 5 B Babesia sp. 452 Sheep Hilt Gansu KA 1l19% Haemaphysalis longicornis 2: §i{L3% Transovarially
[ 144 sk 5 B Babesia sp. 27 Sheep % 41 Kashi /NFFEAR % Hyalomma a. anatilicum 2 Y% Transovarially
) G 28 %) 1 Theileria luvenshuni %52 Sheep ‘7*& Ningxia it 8% Haemaphysalis ginghaiensis W1iE) £ 4% Transtadially
JUEGZE#) L Theileria uilenbergi 47f: Sheep Hf Gansu Tt 145 Haemaphysalis ginghaiensis WATE] A% 4% Transtadially
i T A Anaplasma maginale - Cattle Z B4 Yunnan fik/IN 7= 18 Boophilus microplus MW%% .

Mechanical transmission
N . .. " ) N BUbkA% 3%
SETCHAA Anaplasma ovis 452 Sheep Hilt Gansu K 1% Haemaphysalis longicornis ) .

Mechanical transmission
& 1 14 . Babesia caballi ) Horse Hilt Gansu 5 ¥R Dermacentor nuttalis 22 5[l {% 1% Transovarially
0L Theileria equi 4 Horse K Jilin i J5 45 Dermacentor nutaalis WIiF) £ 4% Transtadially

: , o ST A

3 ) Toxoplasma gondii 4i7F. Sheep Hil Gansu NFIE R FL3)4) Human and mammalian ﬁﬁ,4<ﬁ§ o

Vertical transmission
332 H BRI Eimeria tenella ¥ Fowl H7f Gansu 7 No YKL 4% Dietetic spread
R S R ER L Eimeria maxim X Fowl Hift Gansu 7t No Xt 4L 7% Dietetic spread
MR J5 /R BRI Eimeria acervulina % Fowl Hf Gansu 7¢ No KB 4% Dietetic spread
#F L RER R Eimeria necatrix ¥ Fowl Hilt Gansu 7t No WX Ex %1% Dietetic spread
A 33 /RER L Eimeria brunetti X Fowl Hift Gansu 7t No Xt 44 4% Dietetic spread
N2 92 /K Bk bt Eimeria mitis ¥ Fowl Hilt Gansu 7t No KL% Dietetic spread
FLIA S8 JRER L Eimeria praecox X Fowl H il Gansu 7 No R A4 Dietetic spread
L e B 1 . Il
Ridlint . I Horse Hilt Gansu JG No )LEHE% .
Trypanosoma equiperdum Mating transmission

Wi f

FFGHE B Trypanosoma evansi L Horse ] P4 Guangxi ii1- Horse fly @&4{% .

Saliva transmission
M| 4L 4HE . Trypanosoma gongoense = Cattle 5 America KR Tsetse fly H%WE% L

Saliva transmission

) . . ! . I W5 % 4

i FAfE L, Trypanosoma brucei brucei 4= Cattle %[H America KR Tsetse fly X o

Saliva transmission
KA ALF HL Nosema bombycis wh& K Chongqing & No 22 UL Transovarially

Bombyx mori
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FeAEER: Mo AR DNAstar Hr4 Bl
PP R WHER R, JFEHAT IR, e
HRZ IR, I BTAS 1) B 7F A1 H
HUPRA GenBank I N &AL SR HUFRIK) 18S
TRNA JED 3 511 5 2 8 HA B2 DU PR K AR Gt Ak
o

2 % R

2.1 Rk E
Hrdto g ks 7 M H L 8 /MR 30 24
PRI Y 160 Z2 AR SR, HhA=pRe
H13 AN (2 S ASHTRT, 2 ANEdsk ) 100 2/
Tibk, PRI 2 AR 20 AU R, B
AL 2 AR S ANHOTRR, HEDL 4 AR 9 AN HUTRE,
BRALT ANM L ANRR, SIEAL T AR S AN
B, BB T AR, BERRIRIRGR 1.
22 B rRERE SRR T
TEHEFUE T K5 A BT I A 25
SPUERNE, F I BRI ESE T A IR ) A 4R 75 K
FRARITBL, W] DU 0 S R R A 0 DA 22 B
i )75 SNt 2880 I (0 B R BAB B P st A Y
el (R 1.
2.3 J5id1 185 rRNA 5 5 3L S AT

18S (16S) rRNA Jral [ DU sRIZ8 )
18S rRNA F: A1) 4HK 4 1653—1699bp 2 [1], &)
1 18S rRNA HERAI4Kh 1740bp, 3CEH BRI
18S rRNA R 142Ky 1488—1704bp 2 [1], K
4 16S IRNA JEF 14Kk 1425bp.

IR AT RS TR L
Ry R E A BYER 26 #RE VU H, AT
SR, BRI R 7 A KE: 551 R
4 ¥RAE R B0 JE B DL (B, ovata) 2 BRAUEE B DL
41 (B. bigemina) 1 2 PEFEMSLCE DT dL (B.
motasi) A1k, 55 2 A 1 AR IPRDRS 2 DU e (B.
crassa). 1 FR=F 2 DU HORSEF! (B. sp. Turkey) Al
1 BRAEf R B Dl e (B. major) 410, % 3 B
2 BRA-H 2 B DL . (B. divergens). 1 ¥R 1R
(R A7 e B DL . (B odocoili) . 1 AT B B DL
41 (B. gibsoni) 1 1 #RAE VUL (B. canis),
4 FEEH 2 BRZF I DU R E R (B, sp.) Fl 1 AR
(% 1 L (B. caballi) Kk, 45 5 A G0 H B
£ UL 5 (B. microti) A1 G E2 DL i (B. rodhaini)
% 1RE, 26 BUCAAEE L (B, ovis) 14>
Bl 287 Koeh 4 BRAC VUL (B, bovis) dl k. K
] 43 25 (10 24 1) 02 DT 00 Tl AT T35 1 B8 2 &
AR T K.

— B. ovata (Korea)
— B. ovata Wenchuan (China)
B. ovata Lushi (China)

B. ovata Zhangjiachuan (China)

— B. bigemina (Mexico)
B. bigemina Kunming (China)

B. motasi (Ameland)

B. motasi (Texel)

B. crassa (Iran)

B. major Yili (China)

B. divergens Texas (USA)
B. divergens (Ireland)

B. odocoilei Texas (USA)

—________ B.gibsoni Oklahoma (USA)
B. canis (South Africa)
B. U sp. Kashi 2 (China)
B. U sp. Kashi 1 (China)

B. caballi (South Africa)

B. microti (South Africa)

B. rodhaini (South Africa)

B. ovis (Turkey)

B. bovis (South Africa)
B. bovis Texas (USA)

8.0

B. bovis Shanxian (China)

B. Bovis (Australia)

T T T

8 6 4 2

0

(I I RNVTE T Vi P )
Fig. 1 Rooted neighbor-joining phylogenetic tree of the 18S rRNA gene of Chinese Babesia spp. And some valid Babesia species available in GenBank
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_| T buffeli 206097 gy
T. sergenti JPN AB01607

—| T. sergenti China

T. sergenti 081137

T. buffeli Aus AB000272
T. sp Type C U97051

T. sp Type B1 U97049

Lo T. sergenti AB 000271 Ikeda
T. sp Type H U97050

T. sinensis Yak Weiyuan
l: T. sinensis Cattle

l T. sinensis Yak Lintan

- T. Type D U97052
T. sp. (China 1) Qinghai
T. sp. (China 1) AF081136
T. sp Japan AB 12200
T. sp Japan AB 12202
T. sp. (China 1) Lintan

T. sp. (China 1) Madang
T. sp. (China 1) Ningxian

T. sp Japan AB 12201

T. sp Japan AB 012189
— T.spJapan 12196

L T.spJapan ABI2199

T.sp L19081

T. velifera 097933

—: T. annulata M64243

T. lestoquardi 081135

T. parva 28999

T. taurotragi 310895
T. sp. (China 2) Lintan
T. sp. (China 2) Zhangjiachuan

L T. sp. (China 2) Longde

23

T. mutans AF078815

Nucleotide Substitutions (X 100)

0

K2 AR i dum kA
Fig.2 Rooted neighbor-joining phylogenetic tree of the 18S rRNA gene of Chinese Theileria sp., closest homology

and some valid Theileria species available in GenBank
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TR PR AR ), IX 1 BOb R B H A
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SO B L AR ) & W R g A CABI12201 A
ABO012189) [RIf T2 2 B, 28 A 5B MRAZRY)
Ha 3L [FRE S 6 Ao

3 1 ik

AR SO FRATTAE St HO 93 AL 4R 5 265 5 i P

M TARREAT 7RG, SRS SRS 5 51
WRAAR VAT B EF AR S, I Al R
BOARRAGHA b S ALyl LWL R,
JE TR I> CARIE AU O I G AR e
RIjE CEEAFIRIRNIES . Sonth. M
R A LA 5 AR EORMN S
TR, MEIERBATIERI 2 RAFAERK
iR S 28 B AR (K B2 DU L, 24T T 18S rRNA
el A2 e = i = o7 N 1 8

FEBE, B DU HRO S 73 S T A7 AE UK
(K3 ER A A A 18 1) — Foft /= [ K2R B DL 3G
S 5E K B DU O S BN B DUAT e 7 SR A%
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0024 ) B DL HUR R g — AN R 2 LLE 4
SCHRIC BN AR, NAERE A R, K
i WA 2R D P E R 7 5% ) 1 e I 4 iy 44 kg BF 12
DU, IF H O ORI 0 DU s GRS AR B
JE L DU AR R IEAT T LU, TESEEAIEES
R 375 2 S Al A AR5 17l 280 0 1t A4 11
PRAELRR IR i 44 S K 2 DU . O A 2 3 i e
TIEBH 2] 553 M0 0L EE A% 6 BN 2 DU T Ak, R
P R B DU s AR, g, % it I
AR R K D S A 3R, mT A R B9 2 D
Wy AL RR IS o BHE R ARG R KA g%
L M L BIARNNE RS ESE S R R AR )
HALFR—5r ke, UL EATE T F— AP s,
WAL R RO B DU O s — A, He ATz TR 4
FOEG M UL dt (B, motasi) AURLRE & DT L (B.
crassa) 3 JF, i B K B DUIT HORH B R B2 DL A
TR LA SEAEAE TR 0], Dy AT
AR . JiE o Am T RERRE Hl. "I
TS KA M A (P DX, T 5 2 ER 2 1
FE%, AT T RIE VB sE. RS HR WAL 3% (1) 2 1)
B R E A A HOE, e LERT AR
1 H o 3 IR % ( Hyalomma  anatolicum
anatolicum) 54 (11 £ B D1 e (B. beliceri) [,
76w AE 4> 3 4 2O A B R 08 ( Hy,
marginatum rufipes ) % #f (1 K& i 2 DU 4t (B.
occultans) M7, 2002 45 14 5 SR SMISCEE () /N JF 58
MR 3 B I T —bond 28 HAT I G v 1 2 DA e
U813 FLB A S I UE S, 1% 0 DL s ) e
TR AE T T2 43 A (/N I BRI | B % i IR sk R R
MBI IR B %, ANREm R Bt g7 U %, 1
ANBER N (Boophilus microplus) AT £ I i
(Haemaphysalis longicornis) &%, X 76— &t
FEE FAIE B % 0 DU e R e b 5 A 1 2 DU
HAFAEW AN, 5 90 G L DL A ke % G £ DL A0 el
ZIAIM R R MG R 1K 3 e DU A L
ANAEBRRETE, fre e ATTIRT S A 2 DAy B M st 1)
R, 35 HAT A RS IR B R A s AR R AT A S
FEAEAE R 5, T HRAE AR/ 07201 g dt,
AR HRNER 5 FhEgIREE (Hy. Impeltatum,
Hy. Impressum. Hy. Marginatum. Hy. rufipes £ Hy.
truncatum ) % ifin R ) i 6K B PP oA R B T R B
DU RO AL KT, (REA1Z T 1R 43 2806
AR ferdE, AN E U R e R R
T, % IR A B Hy. truncatum 4648, 1 ASBERD 2

B s MR WA, APt g — s R, Rl
5 1] ) g IR st s A R 1 24 1 2L DU bk
3280 A, I E AR 18S rRNA JE[H 7
G, FFREG T RO Re R —MERE, AR,
WKL G ARG T S o AU
JREIG 6 B DU R G0k A 5 RIFFUR ] - B
BRI 2 1 02 DU R e b b 5 1) 2 L D e gy
AT b, B A B DU A 50k 2 e
Z Ry DU B BRI, 5 0E DU R R
PR AR B DU B Bk KB DU R AL R . DR TE
[0 DUt 7 GRS ) R AR B 12
DU N R TR Y RIS /N T 91.8%, BB
TR 2 —ASH AR S e AH R T I 2 DU
HUL BEER EL DU A Y B DU R e R 18S
rRNA BRI P50 TAE MARTT I, 8 e e H
L5 ] A0 4 T8 1 2 HIR A 9 1100 2 1 2L DL RS
IR R o 45 BT, AKHE 70 700 RAE LGS
T A DU O s S ] 43 Sy 5 AN B4R DU
B OXCEE DU g KB D e B B DL R
[ DU AR il

FEZ B BN R 2T, iR RO R 2R )
HOR R AR ZR B R 43 28 8. HAN 1958 AEAERRIH
DU FR3E  ( 28 3 HUw LR, P iz gl B
AR BOR I, N A A 7 R 1 28 Uk 3
R dL (Ji4 4 T. Hirci, B4 4 T. lestoquardiD,
AR B AT M SAFAEE IR R . s
T [ FRAT 1L R ALAR AN T >, i e
HR bS5 S PG R )y IR A D N 7 B R
s PR AT 12 2 8 e T e AR AN AT 240 AR
F% (5B AR, T 3R R 2 i Ul &7 F- 1%
& (S5IRERSEAMLD . PAHERHH (T, sinensis)
BARTEIESS ERVEY) S ESHERE S, BRICERY)
do NREHL, AR d PR R ., PR
B RAFLE 00, E e AT A W4 A 1 g
JER PRI R PG 2R 8y R PR R A S A g, o
HEFR ) AR R A 0 T i LD, 2 e LT
(3 AT, AR SRR Y . ARSI = PRI
FOE M ARG RAERRHFERM: hERY AR
BIRREm, KR BFRGRARRIE, AES
[ — A% b JF At 2 88y R 22 ) K 1088 G AR ) LRI K
2R RO AN Fh 2 ) 1 22 5, DRI B T g K
— AT IR BRI GAT (0 E AR ) T o P4,
—HAL TR ke, A TEE A, E
T2 ) BRI B TR e /N2 ) HURI SR IR
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TR B, DRI AT AR T e AN BT I AT
HORPSE, AR T R R AR AU DR T R
‘BAI¥% A Theileria sp. China 1 FI Theileria sp.
China 2!,

FREEIUCAE . i S S s SR i &
7HL 8AER 30 24K 160 24T Hibk,
P 20 Z AWK, HAGHE T IR IE CHGE 4
REHCEE R R BRI B HEOR . R5ET
e RIEEASE . BORTE. AN s AR AR,
F1) 18S rRNA [k K7 #1130 5 A HELEHE PR 1) e g 3
B T AE R RS AT T, MDA T
] PR TR i L ER e

K R AP SR AR 5 5 e T AR 2T R
HUR BRI . ARSI 50K 4k N i X
AR A, s SR 2 R M E BB, T
T H K & S LS R SR PR EIAT TR
1T T WP RO FIbRHEA R, D th 23R LT
T ) S R R ARt I, DAY R R R,
AT I AR B AR D RE B A, IO R
S5 E DAL HRFERER LS — A R0
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ESTABLISHMENT OF VETERINARY PROTOZOA GERMPLASM RESOURCE
INFRASTRUCTURE AND COLLECTION AND IDENTIFICATION OF RESOURCE

LIU Guang-Yuan, YIN Hong, LUO Jian-Xun, TIAN Zhan-Cheng and BAI Qi
(State Key Laboratory on Veterinary Etiology & Gansu Provincal Key Laboratory of Veterinary Parasitology,

Lanzhou \eterinary Research Institute, CAAS, Gansu  730046)

Abstract: To collect, isolate, identify and preserve the major prevalent protozoa in China with biological method and to
describe the common methods of collection and identification of protozoa and to introduce the species, vectors and
transmission mode of protozoa. The protozoa were isolated from field animal blood, vectors, pathogenic tissue and
secretions. Based on differences of the pathogen morphology, vector species, experimental infected animals, single
parasite clone and parasitic tissues, protozoiasis pathogens from different areas and animals in China were isolated and
the vectors and transmission mode were also determined by vector transmission trial. Sequence analysis of 18S rRNA
gene was used to study the phylogeny of partial isolated protozoa. Protozoa from 7 orders, 8 families, and more than 30
species including almost 160 strains from different areas were collected, isolated, identified and preserved. The alive
protozoa library was established and studied on isolated techniques, preservation methods, morphology, pathogenicity,
life cycle, 18S rRNA gene sequence analysis and gene cloning and expression techniques were performed on protozoa
germplasm resource. Protozoa were effectively isolated by blood inoculation, vector transmission, single strain cloning
and tissue infection. The classical taxonomic methods and phylogeny analysis could be used to identify the protozoa

species accurately.

Key words: Protozoa; Germplasm resource library; Collection; Identification; 18S rRNA gene



