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SUMMARY

A Cryptosporidiosis outbreak in Hyogo prefecture occurred in March 2002. The poly-threonine (poly-T)

gene of these Cryptosporidium isolates (Cp Hyogo isolates) were investigated by using the polymerase chain

reaction-restriction fragment length polymorphism (PCR-RFLP) genotyping techniques, as well as the

Cryptosporidium oocyst wall protein (COWP) gene.

DNA sequencing analysis of the 18S rRNA, the

thrombospondin-related protein 2 (TRAP-C2), the 60-kDa glycoprotein (GP60, also known as gpl5/45) genes
were performed for subgenotyping classification. Cp Hyogo isolates were classified into human genotype
(by poly-T, COWP), subgenotype A (by 185 rRNA ), subgenotype A (by TRAP-C2) and subgenotype 1Ie
(by GP60). These findings would help to analyze Cryptosporidium outbreak.
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BRI HESE, shZThogdkoBEFRE L
THEan®, & 512185 rRNA, thrombospondin-
related protein 2 (TRAP-C2) I U 60-kDa glycoprotein
(GP60) @i+ 78 & OFAEINICE D B FI
(Subgenotype) AEHMIRIEE ATV E 0P

20024 3 HicdtiBEN O EFERITICSML 2 ER
NOERES 1298 TREFREL, 61B0BEHEE,
5 CpEoHEL. 4M, EELRIONEK (Cpk
B OBEEFHEFROFMHZHS M T 5700,
FRBERUIMTRZ 2 (restriction fragment length poly
morphism, RFLP) T & %z FRIBIK CHERET I
& % Subgenotype MR DWW TKRE Lz O THIL T 3,

o MELFHE

1. #H

20024F 3 A OERRSEN V1o 51 2 HIEERE O KD
EHE L. BRIKR, 25%E 7 o &8N ) v ATKEK
ZHmL, BME, 4 CTREL L.

2. F—Y R+ OLHEE

D SHBOILBIE, o WEBETHBEL 2 4 —
YR D—EERTA KA T RCERY, BOLTERE,
DAPI 45TV, PSS cREg, HoTig 2R
Lic, A4 —v 2 OWRE BERBRKTELESEL,
ZOoHBOFBRIH L. e, BBRIECT, =470
FrEI Y —ZHOTHAMBE T T — VR 2Bk
3. Polymerase chain reaction (PCR) MU' RFLP

Table.1 PCR primer sets used in this study

2 %TritonX-100 &% TE buffer IciE#E L4 — ¥ R
b &, —80°CT 3MBMEREEZRYEL K, 100CT

1553 /N#YLEE L T DNA %71 L 72”. poly-threonine

(poly-T), 188 rRNA, TRAP-C2, Cryptosporidium
outer wall protein (COWP) R GP60&EZEF I,
Table L IZ/RTZNEND 75 4 < —%fEH L7 PCR#E
THE L /2. PCR#ICTE, Ex Taq (Takara) 2R,
Thermal Cycler MP TP-3000 (Takara) %{fH L 7.

BB L7 poly-T, COWP#{zF (3, QlAquick PCR
Purification kit (QIAGEN) TH&E, HIIBEEE Rsa
I (Roche Diagnostics) T37°C, 4 BfjmE L, 10~
20%FY 72 YT I RS VERENRBRKIIEIC LD
fEr Ui, ’
4. BRESIRE S X R RE

P U 7o LR 4 BRrP 2 8k 185 rRNA, TRAP-C2,
COWP, KU GP0EITIE, ThZEhFA vy by —
7 = v A (Big Dye Terminator Cycle Sequencing
Ready Reaction Kit Ver.2.0,ABI PRISM model 310 ;
Applied Biosystems) TEERFIZHRELL. Boh
7o EACT 1L, GenBank database (http://www.ncbi.
nlm.nih.gov/BLAST/) @ BLASTn % B\ THEH %
BE L.
5. Subgenotype

18S rRNA KU TRAP-C2 i#{%=F @ Subgenotype i3,
Sulaiman @ "'V HESWCHHE L 7. 185 rRNA
BETFTIE, OFEMEO TOKIERSIL, 11ETSH
5bD%EAR, 10FETHZdDEBE, 8ETHZ D

Annealling
Target gene Name Primer sequence PCR (}I;Sdum Temperature Reference
C)
18S rRNA gene CPB-DIAGF 5-AAGCTCCTA GTT GGA TTT CTG-3’ 435 55 6
CPB-DIAGR 5-TAA GGT GCT GAA GGA GTA AGG-3’
TRAP-C2 gene 5-CAT ATT CCCTGT CCCTTG AGT TGT-8 369 48 7
5-TGG ACAACCCAAATGCAGACY
COWP gene CRY-15 5-GTAGATAATGGA GATTGT G-3’
CRY-9 9'-GGA GTG AAATACAAGCATTATCTTG-3 550 55 8
poly-T gene
CRY-44 5’-CTCTTA ATCCAA TCATTA CAA-3 518 83 9
CRY-373 5-AGCAGCAAGATATGATACCG-¥
GP60 gene”
AL3531  5-ATAGTCTCCGCT GTATTC-3 50 10
AL3534 5'-GCA GAGGAACCAGCATC3
AL3632 B-TCCGCT GTA TTCTCA GCC-3’ 50
AL3533  5-GAG ATA TAT CTT GGT GCG-8’

* AL3531/AL3534 was primary pair.  AL3532/AL3533 was secondary pair for nested PCR.
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ZCH, 6fTHBbOEDRIEHEL, A~DHMD4
DN L. TRAP-C2 T3, 280%H QAT
DEEGHAR, FMUCRBEIEHEL, A, BED2
ENZAE L F: (Table 2).

GP60EZT I, % OEHEEFIH-T T Sulaiman'”

i, EPEEA~]T RO 9D, Peng'Pi, E FEZ
la~le® 5D, woRIEZ Tad DTbD 22488 L TW
.

RELR Cp EEMO GP60 Bz FIEERES »
BLASTn %312 & 0, Sulaiman'”R&% 0 Peng'® 04381z
HTIH TN L (Table2).

Table. 2 Sources and Classification of Subgenotype
used in this study

Target Gene Classification Author Reference
18SrRNA A,B,C,D Sulaiman et al. 10
TRAP-C2 AB Sulaiman et al. 7,10
GP60 Ta~1le Na~1b Peng et al. 12
AB,C,D,E,F,G,H]I Sulaiman et al. 10
m & R

1. PCR-RFLP It & %@z TH!

Cp FelE#k 4 % D poly-T KU COWP #E{ZF D PCR-
RFLP % Fig. 1 i2/R L7z, Cp BEHO poly-TEEFO
RFLP 3, 4#k$£400bp & 67bpftific 2 ADAET 3 AR
»ohi. —F, COWPEEF O RFLP i3 280bp, 130
bp, 110bp ICUIRTEEMAS A S iz, 408 4 ¥k RFLP
N —=vid, EREROEETRICEH—-THY, WEBOD
v yBEERELY, LWEhbe bR VL R

Fig.2 PCR-RFLP patterns of poly-T, COWP PCR
products digested with Rsa 1M, size maker ;
Lanel,Hyogo isolate-CP02001 ; Lane2, Hyogo
isolate-CP02002 ; Lane3, Hyogo isolate-CP
02003 ; Lane4, Hyogo isolate-CP02004 ; Lane5,
positive control (bovine genotype)
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2. BEEFIRES L CIHEEREER

BUE L7183 rRNA (400bp), TRAP-C2 (369bp) &
U COWP (494bp) OB HERT OEEBE IS W T
BLASTn R %&1T > 72#ER, Tido Cpok PHIKRE L
T GenBank IcEH I TV 2 HERSI & £ h 2 H—
L7, (18S rRNAJE{&F : GenBank under accession
no. AF108865, TRAP-C2 #{z ¥ : GenBank under
accession no. AF082522, COWP i#{zF : GenBank
under accession no.AF266272)

3. Subgenotype -

Cp FLJERR D 18S tRNA a7 ORI T3, 80F
BLED T OREES|H11ER 51, Sulaiman'™ @
FHETiE, Subgenotype ZABITH » 7. Fio, R
TRAP-C2 iz T T, 220BHOEENT «,
Subgenotype lF ABITH 2 2 E B L 7.

GP60:E{nF DRI T, BE L 723 EES] (457bp)
IKDO2WTBLASTn R L -8 8, Cp EH L
Sulaiman'® 28RIB 4 5 3 EETIR BT, Peng'? 04}
HTR1eBTH2EL T Sulaiman BB L elkol
#B%| (GenBank under accession no.AF402290) &
—H L., ITNSOERS, Table. 3ICT B TRLE.

Table.3 Subgenotyping results of Hyogo isolates
in this study

Target Gene  Subgenotype of Hyogo isolates

188 rRNA A
TRAP-C2 A
GP60 Ie
B

v £ =

EMTHEORK & 7 - 7= Cp TlERRIX, 40 5 i
DEFET AT LIER, WTFNbBETFHAL M lc
HB5TEMHEALK, £ PRI, vy IR
Y, bbb MEOBRERENER SN TVWE EELS
nTEn") Frh, RuBBEEHROERD Cp KBk
BETEMITH -7 EnS, B—35 a0 iEtED
Cp BRAEBEOEFBIBRINKE K2V IIAREN
U7 SRR D AT RE SR RIS LA,

A, ¥ =7z v XFETIC N THE#E S PCR-RFLP
B K B9 2T > 72, Poly-T BT COWP i&{=F & 4
BREESR Rsa 1 M2 &b e AR Y2 M0 & 3,
ErRE Y RIEDHFINERTH Y, BATHE &
PHER s iz,
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W, el CpEBERTOEERFIOMEITICLD
Subgenotype OB ITHN T W B, Sulaiman'® i3,
Cp b MESBR62BRIC 351 3 185 rRNA BHETFHEN OFsE,
ABI3OKE, BEI2KK CHEIGHR. DE 2K, ZoOfhi3%y
BIARETH D, TRAP-C2HELETFOMFrTIE, AKI36
Bk, BEU24Fk, ZOMITBIARBEEHRE L. CpEE
BRid, WINMOBERTFICLZAHFICBVTLEEE LD
HARICBL TV,

GP60E= T, BEBEHE~NOESZH 2 VW IEA
BRI U zoite BT HE T % 15k-Da & 45k-Da OB 4
voxg ORIERSY v ¥y (gpél) 2a—-FLTHED,
DEETF O— AR OB iz¥nEEE P 2 RIE LT,
Subgenotype MM HA SN TV S, Peng'” I3thE, 7
TIERIAVE LT BV MV, AR Y ORE
M ONEES N ERRKI0ERIC> W T, GPE0EETFOR
BlEIT-7. ZOER, 1eBMB/7F<5 T3k, &
NMETLTIHRED Shte, Fi, ZoftoRicowT
BEICL > TENENDAMICREY BH B LERLE
Leav'¥ 37 7 U & T HIV BB E» 558 L Cp
B20HKIC D W T GPOOEI T2 AT L, TaZihs 1 ¥,
IbBIZS 48k, TcBIns5k, 1dEIMS 58T, IeBlid
EMTH o EHE L. Alves™id, RV H LD
HIV BREEE» A8 U Codk23%kic>WwT, IbHE
WA, TcTIAS5HT, 1eBUI24ETHYD, Ta, 1d
I QAT ok 2" L=l O ol

Zh o DED S, Subgenotype D4EHIC GP60 s
FEHAVR &L »T, EPHEICK 2 0HRURIT
OEHEHEHO,ILTE LD EEbr.

—%, ENOBERKESIKICOWT, £ B TaR,
IeBle v oMo [aBIpHESATWE® 40L 5
EWN® Cp DEZEBRGEE ZDE L, GPOEETOR
BEREFER N TV B, 5%, ChooBBlF—4
BEEIANE, Chd oI I HREBFPSED
HH - SUCEMFAE BT 25, BRSO~
OFHrh LB EMEZ SN

AR ZTOICH D, TIHEOI VI B MFRE
ERNMEENILEMIEROBARERJH,MF EHEHAX

FONF—BRICEH /I LET.

36,2 ORMXAR R, Pk I4EE B ABERRELE
FLIHHIK B L CERRRICHEER L.
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