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A B U 72 Acanthamoeba 53 8RR D
IhavKYT
DNA PR EEZR TIMr &L X 5 53 3H
JAUKHHER]
GRS : PR 5 E11A1TH)

E #

A, vy b Y XRERBBLUTESELONBEL 8RO TH Y F T A —NITONT
SIRBEEZE ARV I b3 F1) 7 DNA (mtDNA) OUIMEIC X 25080 A1T8W, SRR o &
ZHIBALR, 725 CICTEREN S & OBIRERET L7c. BRIKDNA offilicRHEh 2 74 ) i
FEICE D T A= 51340—-52 Kbp @ DNA sl & hic, ChSiE<Y2D0F + 7 o—4 b
EFo—8ETo—-TE LY F N AT NS4 E—v s VTEBURIEERLILZED DS
mtDNA ERIESNtz, FANIBEKD 5 5 DT70%1340—43 Kbp ® mtDNA 2B LTV, A
fEoYEED TR (100%) BT L v XREBSRNEED 6 (87.5%) 1 ZDKRKE XD DNA 2FL
T, Thicxt L52Kbp ® mtDNA 2627 2 —N@LEr S0k Ehic, D&
mtDNA % 6 FEOHIRRELEHOTHLL, THo-2BRkEIck z0 5 0UM/ vy — v
(LB ZF~7z, HREIMEO HE D 528D EER IO S BV A S E 5 MO RFLP 7 = /
54 7&E, M0k 513 210D RFLP 7=/ 4 7itf3F o htco ZD 5 bHIC
Acanthamoeba castellanii ® Ma #%RICREENB RFLP 7=/ 94 707 A =Bk b5
IZ (28.5%) Kl e, HIRRBERUVIMR OMEY» SEH S N EEEREOMIZS 7L S131
REENBRFLP 7=/ 147 (3.2%) BLU Castellani & Ma icfRE&Hh 3 RFLP 7 = /
547 (4.9%) DT * —"HBRBDCTEBEMEZRICHB I EER L

—%, AR & v E—EERM OGRS SEERTOZT U LASD, £ L bREDE
ERTIEE, HROEREZBZHICH — 20V TEREEREALT I ENTEL L1,
CHICK B EORKIAR & LTHV SN T E LEEMASEOSBENESIRILER VTS I L%
RT LD EBREINI, KANLTETAV I TA—NCBIF 30O EDLAELT,
mtDNA OHIBRBEHZUINE AR Wi HEOFEB X OERMKIC VTR U,

Key words : Acanthamoeba, amoebic keratitis, mitochondrial DNA, restriction
fragment length polymorphism (RFLP), RFLP phenotype
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Donzis et al., 1989), KK#EEIHlZV < FTHRIL,

TH YT A = AR A - o EEEYE DR
BRYEAE T, 4%, KE (Jones, 1973) & HKH
(Nagington et al., 1974) IcB W TR IFFEKFICHE &
Nico AEEIF1984FEEBE L TRKAEROICEHORE
DPRESNBZLIALE TV R, BEOKRYEH 2 Y
SO MVYREREBETHZ I ENBERE > TH D
(Stehr-Green et al., 1987 ; Stehr-Green et al., 1989 ;

EIL T B E DTS S A B

DOEICBVWT I VY7 LY XOERITRIEFLLD
DOHHY, ZOFHABIAOOB L% 8 BITKA TS,
COES YR SINVTFICEES (GBS, 1988) I
Lo TAREDHE | BIBFR SN TLLR, 2 HRIZ30
2P EDBEBRSDH->TWVWE (KIS, 1993),

AREICBE L TREFICIEFEEOHREDPEPNE LT AT
& 35 (Mooreet al., 1985; Jones, 1986 ; Binder,
1989), #D—HTAT »x — ~DFFM OB, 3
T BAR R 72l A O FRIERE O R 8 A3 X4 O EERE
EH-TWVW3E, ThETREEAE LA



Acanthamoeba castellanii 23 UHELTHED 7
Y bTA—PHREIRTVLS (CDC #4, 1986),
LpLEAS, ZOEORREPHIIEICE L TRER
50, HFLBEKEDONTVWBEZALIFE->TW
BV, METREESBICHV SN TELRBEABRL
TEEHEMNT 202 HEBOLERRS 51k
U (De Jonckheere, 1983 ; &S, 1991), = DiR#
THANEEEED THREAEEO N BRIREL - T
Wb, INZ2XFT—WTETA Y+ 124 (De
Jonckheere, 1983), & 3\ iZ DNA D EAS|IcR
SNB3ERMUENFICFIHT 2EABLEIATV S
(Bogleret al., 1983 ; Byerset al., 1983 ; Costas et
al., 1983 ; Kilvington et al., 1991a, 1991b ; Mclau-
ghlinet al., 1988 ; Yagita and Endo, 1990), 3 +
a2 F) 7 DNA (mtDNA) BZhB&EMHIL 724
FTEEICBENERZER LTSI L, $4EE
BIKDNA THE7-HBHZ VWP TV Eh kA 104
PROSBICFIHIh TV S, FHIREBERTINEIC X 545
X3 mtDNA D b OHIREER UMM ROZEM: (re-
striction fragment length polymorphism : RFLP)
ZFHALIODOT, KMOBERICET UM/ ¥y —vD
¥AAE, VbW 5 Digestion Phenotype (AT
RFLP 7=z / %4 7&9 %, Aviseet al., 1979) i &
D EE OB ERB T 25T, BEHISEES
YO REEZFZBINT 2DICEFIEIN TV S, FaHH
KBVWTWEIFI Y F) 7 DNA QI E—¥F ot
DHETHEBIUBUIELVEANH 20
(Goddard and cummings, 1975 ; Borst and Hoei-
jmakers, 1979), 7H ¥ b 7 X =N B W T IZ[EMY,
ERBEMFEOE TIO LI BHIHMHIEL, BB
mtDNA 2F|HTE 2 C EPREBFELL > TV B,
AHATIE mtDNA OFRH DT ZE L T, DHE
IKBWTHEIN28KD T H v b T A —/NOBIBHINT
BRERERS L, AESEBOSH, &2 VIdEFHAE
WHERLBFREBVEZ2ODNEELT,

MEELUGE

1. THAY T A= 538k

19874 519914 % TORICMHAZ I BV THEE
FEREA KBS N T OBRMARRET L TV 528D 578
BREPRICH L7z 2 ONRIIARES CEERMED 545
BLIZTH, I35 7Ly REERRNORERD S
DEELITRR, BRUOIER XML 14k TH B
(Table 1),

2. TA—NDLYEEB X UORE
BREMELD 5D 7 2 — o B A2 84 L e KR
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Table 1  Acanthamoeba isolates
Isolate Source Isolate Source
JAC/E1 Cornea JAC/S1 Soil
JAC/E2 Cornea JAC/S2 Soil
JAC/E3 Cornea JAC/S3 Soil
JAC/E4 Cornea JAC/S4 Soil
JAC/ES Cornea JAC/S6 Soil
JAC/E6 Aqueous humor  JAC/S7 Soil
JAC/ET Cornea JAC/S8 Soil
JAC/S9 Soil
JAC/LI CLC* JAC/S11  Soil
JAC/L2 CLC JAC/S12  Soil
JAC/L3 CLC JAC/S13  Soil
JAC/L4 CLC JAC/S14  Soil
JAC/LS CLC JAC/S15  Soil
JAC/L6 CLC JAC/W1  Hot spring
JAC/L7 CLC

*Contact lens container.

EiEH W, £X (Bactoagar, Difco) %IBE1.5
% LD & HEFAKCERAERL, BHERIOmm O 7
SZAF v IV e —LVERAVWTES 3~4mm OEXE
RREAVERIL /oo KIBE (K12— DH 1) (dHHeds:
F R (Antibiotic medium 3, Difco) T2 ~ 3 HEE
&L, 100EFREOBEE (1 =560nm) H»#1.01c7%
BESICETKIBEL, 60°CT 1 BERMANE 2L
Zlte BIEAIIL, TOKI2-DHIKER TSR I F
DNA 27210 O T mtDNA O ICH i 2 &
H®ED75 23 FNDNA ORBA2ZEETZLERFT WV,
ZOKBHEBBEKREEERR (X 250~10085) LT
bR M FRRIEHIC S 3 < BA L0 bk %
Bl TOK, av 57 b Ly ARERHNORE
P BWMEARIIEOL, 0.5ml BEICERELZ DR
WF U7 gBMI/MEEROREZ O R Fic
D1, BEHREIZ2-30CE L, LT X —/Y
BEO+HFAE<A270F v E5 ) —HET 1K >0
BEL, Son/n8Kk (7 o—v) 2EREMCRERD
FREDNMICHE » TRIE L 7co RO TSR IZ+HT IR
RETO0.1N OERR T1285R, 25°CTHERE(LL, Z D%k
oFA—22}R7FbLv;108/1, 41— KK ; 10
g/1, Yva—-=z,;108 /1, NaCl; 5g/1, L—
Y254 VIERE ;095 1, VYBRE 1AV UL
0.688,/1, VYEEE2HY YA ;08781 280K
A (PYGC 85 ffbs 7,

3. I bavFY7 DNAOHE
10ml ® PYGC o$iitha At 72 1o Em O L& H 7
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SR TA—"EEREL, 25°CT3 — 4 OMFHERE
%1715 5720 DNA HitHF oMk & U Tida$ishE il o
FHEMAKEZRA VL, mtDNA 37 v ) &
(Yagita and Endo, 1990) < & vl L 7o, Akid1.5
ml BEFE LT 2 — T TTNTORIENT X 5 M5 73l
HET, UTcZ0FAER L, BB TRIKER
(5 %x10° F2) % PBS T#iF L PYGC ¥Hi2BR T
75100 ¢l @ TEG #&# (G0mM b+ ) 2IERERE K
pH8.0, 50mM /3 —2Z, 10mM EDTA + b+ )@
L) ICHEEE L, JhIiICHlaEgK s LT200ul
DK L7:0.15MDKEILF + ) v 4 Z2&8 1 % SDS
WK AEMAZ, 5—6[F2—72EHEMLL, BbiC
kEic5 HHEFEL, ZO%I0u] OKE L hflIA
D 3IMEEREH V) v LM (pHE.6) 2MZA 1. BPMIC
Fa—7REEREML, 04K BB L, %
D% 4°CT12,0008, 155FEDEIEIEIC L LE2E
too EEZHLVWF 2 —7IIBL, CHIEBDT7 2/ —
W/ raa 7 s (1 1) wREMARS B, &
$£1212,000 & TI5A I DBELETTIE - 7co BULEIDK
BEHFLOF2—-TiHEL, 11080 3MEREF b
U ARHELSRDB I Y/ — VEMARNERML, —8
0°C T304}, #iB L7, =% 4°C T4, 12,000
8 THEOLEITIEWIEEEZEIN L 7z, 500 u1 D70% = %
J = VTBERR Lotk I BRI RE L7k, 50u 1 © TE
i (10mM + Y 2 EBREEHK pHS.O, 1 mM
EDTA + + ) v &38) WAL 7., #%¥L 7 DNA A
BIIHEHT 25 T-20CTHREL.

4, HIFREESRHAL & BRIKE)

RNA H{tE% (KREE10ng/ml) MBI & vt
DNA iZiBfEd % RNA £ L& L, 05% 7 o —
AT NI L BBXKEN T DNA OMEZHAL 1z, %
DR, it DNA OKEZXZ2RET 5 721210 —60
Kbp ODEEHIOKREE 2 D% 4 X< — H — % [RIFFIC ¥k
Fli, ThHDH A Xv—H—i2id pJK, pBR %2~
25— EKIBGEDY /) bO—EEA v - ELT
SUCHEBRRKRD TS 2 3 F DNA (Watanabe et al.,
1990) =M Wwic, IRV THIH L7 DNA % Bgl 1,
EcoR I, Hind I, Sca I, Hpa I 88X U Xba 1%
DFIFREER T & D 3TCTI20EMHITEIL L 7o 0.7% DT 4
o — 24V (183emX13cm) TH0V, 5 — 6 BEfESIKE
L, DNA WiH ONBE%1T18 > 72, % DEE DNA Wi o
+4X<—A—LLTADNASal 1E/t¥ (15—32
kbp), A DNA,Hind I#H1t# (2 —24kbp) B &
U'¢ X174 DNA, Hae IH{t4 (0.6—1.3 Kbp) % H
Wi, BB, WIFhoBEXKE & TBE /Am) (0.089M
YR R UBEEK 2mMEDTA + LY va) th

T8 -1 BRKENE, YNVELF VYL Tu<A N
T, AR XD HIRBERTIN vy — v Z2EEL,
504 F7 4V LAICECEELTS

5. Frr7o—sbBifaTF7o— 7TDOIER

HHCX b~y RFEL» SHIH L o2 DNA 285
L LT, Polymerase Chain Reaction (PCR) #:%
FAWT mtDNA OREILADEKEITIE > 7o HHID
DNA L LTRF M7 o—abBETFERAL, ARG
K2y 2F b7 o— 4 bBETFOEEERY (Marten
and Clayton, 1979) 2&8%ic, 5’ —TGAATTCCC
AACATCTCAGCATGATGAAA (sense) &5’ —
TGAATTCCTCAGAATGATATTTGTCCTCA
(reverse) D774 < —%{ERIL, ChickbFrro—
4 bBIZFAD349bp E1IE L 72, PCR O RIGSEM: &
LTRYMCT 143D, 58 CTlafMor=—1) ~
7, 2CT2hEoakE 1414 70ELT, %30
Y47 IURDRT L& L, BBEARIGICBIY 3EE
Iy bbo— i FAIOOREEHTGEE (MJ ) 4 —
F#) EFEHALI, SO PCREYET Ho— 247
VTERIKEER, BHO7 572 v a8 VAR
L, YVhDO DNA %245 295 - THRHL L
(Gene Clean I : BIO—101#t8), BonH1 u g
DB DNA 2V I+ v 4 = v TEHB L (DNA La-
beling and Ditection Kit-Nonradioactive: ~X—1
YH == ung sttE), DNA 7o —-7& L1,

6. DNANA T ) ¥4 ¥—a v EbBrrRt
Tovh Y TE 72 DNA 27 # o — X BKIKE
%, T E0.25NEREIC20453R, HE\W TO.5MKER{L
FbU T ALLEMIE LS M) Y ADIEAKICA05E,
R%120.5M b ) 2IEREER (pH7.5) &1.5MiE1L
MY U LADRAHKITI05E, BIRE S LEMSR LI,
FIVHATERIE 7 DNA BYF Yy Toy 54 v ok
WKL DI10REERED SSC iAm (1.5MIE L+ P Y v & L&
0.15M7 = v+ b Y v 4 pHT.0) 2HVWTC=hox
o — REICI6REERE L, & SIKEARLEIC X v IE
LICBEE L ZD%68°CTI6H:M, <9 2dikDF b+
sa—LbBIEFFo-TEEUNA TV IS4 E -V 3
VBB TRIGZITE oo BBNA TN L€ —Va v
# 3 H R (DNA Labeling and Ditection Kit-
Nonradioactive: X—1Y Y #H— « 2 v A L8 ©
bDOERWIL, N TV FAE=—Vva vk =rokl
o — 2fE%0.1% SDS 2 & 2 {5 BE @ SSC im# I
BL, ERICBWTINMOBER, & 5120.1% SDS %
201 /10DBED SSC AR T2 DOBE#H%1T - o
ZORFEECRVEERDIAEIC X HNO DNA 2K
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1. THY T A=k

AR LT H Y b7 2 — BB AE Table 1
WKE LD, BERMEEOSBELITH (JAC/EL —
E7) 55 JAC/E1—-ESBLXUTJAC/ETIRE
HABRXT, BERIVFhbY7ba vy 7L YR
BHETH-70 JAC/E6R7T x —"HAERKDOME
CBEONIBEOFIEK (Aqueous humor) &£ 945
LT, BEICI VY7 b Ly XEHORIFEIIE
Mot VYARERHBLODBEL/ TH (JAC/L
1-L7) 5B JAC/L1BLVPIAC/ L3, %
hEhJAC/E1BLPJIAC/E 2%7BELIEED
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VY ARERBRLONM LD TH -1, FKEIC, J
AC/L2, JAC/LA4BLUVJIAC/L 5 IEBICHE
REEDOFHL TV L Y ARERBL OB LIbD
Thoteo JAC/L6BIUJIJAC/LTREBEED LV
VAREBBIODH LI D TH - 1o, 1SS 13
B (JAC/S1—S15) =58 L7c, —if, R—HS
DOERONERERL TV EBELSRVTh L
BENFELLEL TV, JAC/S 1, JAC/S 3%
KT JAC/ S15 35S D L8 D —Hh = & b 43 B
LizbD, £ JAC/ S 2BLVJAC/S11-S14i3
Fl—HUROB DML L SABEL 1o b D TH - 12 JAC
/S 4 I3HEFE, JAC/S6, JAC/STHBLUIAC
/S8 REHEINBEOLEIVNBEL ., TD B JAC
/S TEJAC/S 8 RBEI—HEPSDEDTH » 720

Table 2 RFLP phenotypes, mtDNA genome sizes based on RFLPs and

morphological species

RFLP Genome* Isolates with
phenotype size (Kbp) this phenotype Remarks
Ma 42 JAC/E6 A.castellanii’
JAC/E7 A.castellanii
JAC/LI1 A. polyphaga
JAC/L2 A. polyphaga
JAC/L7 A.castellanii
JAC/S1 4
JAC/S2 -
JAC/W1 -
Castellani 43 JAC/E1 A.castellanii
JAC/L4 A.castellanii
E2 42 JAC/E2 A.castellanii
JAC/E3 A.castellanii
JAC/L3 A.castellanii
S3 52 JAC/S3 -
JAC/S12 -
JAC/S15 -
S13 52 JAC/S13 -
JAC/S14 -
E4 41 JAC/E4 A.castellanii
E5 43 JAC/ES A.castellanii
LS 46 JAC/LS A.castellanii
L6 40 JAC/L6 A.polyphaga
S4 42 JAC/S4 -
S6 42 JAC/S6 -
S7 52 JAC/S7 —
S8 47 JAC/S8 -
S9 46 JAC/S9 -
Si1 43 JAC/S11 -

*Genome size based on restriction endonuclease fragment sizes corre-
sponded well to that of whole mtDNA molecule.

fMorphologically identified.
*Identification was not done.
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SOR=FEOLHELIONEE L, T/ JAC/ W1
BREEORROBEE O NEEL 2, BEAIC, ERME
BLULV Y ZBRERBRLOBLKICO VTR, #RO5H
¥iH#E (Page, 1967 ; Pussard and Pons, 1977) i
HWEENICEDORIERITE > 72 (Table2), BEBE
BRIt L 72288k i3V 11 b Pussard and Pons (1977)
DVWHIELINV—TBTEbDEEZL SN,

2. SYEERRD S DBIR DNA i

Bk DNA offilic 3 ABIOKEREHA 7 5 23 T3 —
4 HRTEE SR L Ao R BRI E BV 7oA, SEEUERE
REE T A —/NTIIERIK DNA ORINESET T 3
7285 X10° =107 /75t DEE IS 5 & 5 &S
WA L2, $7- DNA OREBEOHH, SR v <
YRV Fa—TH0 5 X10° HORESEIFSHER
28580 FREBbNI, RAEKMPI0HE-L 5 &
RNA ® % v/¥ 7 B3 EORBEMHEEML, Z Ok OH
[REERMBESICERZELRIF L, BBIF Y LT D
<A FRETNYFELTHRT S 2L0TE 5 DNA
ORVEIBKINg CEESN, FhicidBLZ10°
DRBEEDPMBETH > 1,

i U 72BRIk DNA 130.5% 7 #'o — 2 7 Vvih TEXR
KEBL, Y1 X< — " —ThHAMEHKRD TS X I F
DNA OBEHE» ORESERE L1, ZOFRR, 40—
52kbp DbDOME SN, £D 5 HLDKT0% (19,728)
1340 —43 Kbp O#IFHICINE 5 DT, HicAKIHO
TH 100%), BLIULYXBRERBSHD 6 &K
(87.5%) ZTORZEDHDEHL TV, RBIC,
TIEABERO D S b COKRE D HOHEINE T,
fth o> £ 853 BERK A © 1350 Kbp 282 3 A% D DNA A3
Bons (Fig. 1)

3. Fr/u—LbBEFTuo—-TickBIbav Ky

7 DNA DOfEE

BonhiBRIK DNA B mtDNA TH 5 & ORI
F L o—LbBETFEZOHTHICKRIITSI T
DfF1E -7 Fig. 2 IE® 9 ZDF b7 v — 4 bi#ixTF
2#7a—=TELTN TN FAE—Y a VETE - 18
BAERLI, TA—"HEKRORIKDNA E 7o —-7&
ORICREMIESED 5 (Fig. 2, KH), mtDNA
ThHbIEDVHERINI, L LELEY VDY = VA
IZ DNA DI IcEk s 2 & 23dh - 7oh (Fig.
2, RHD, CofaTcbBERICHED Shtc, Th
3AKEABREY (closed circular) @ mtDNA A3t @
BIETZ O—HHEER (open circular) ZZ&H L 7o
rHEEZ SN,

Kbp

60\

46~
18—

10—

Fig. 1  Agarose gel electrophoresis of circular DNA from

Acanthamoebaisolates. The DNAs were extracted from
JAC/E1 (A) and JAC/S3 (B) by amodified alkaline lysis
method, and were electrophoresed on 0.5% agarose gel
in TBE buffer for 30 min, showing 2 bands of 43 and
52Kbp in size, respectively. Bacterial plasmids were
used as size markers (left lane).

4. I +a v K1) 7 DNA OHIREERTIM R O MG I

X 208

4 OBk L DB SN/ mtDNA % 6 XD 6 15
RAEFIREE% (Bgl I, EcoR I, Hind I, Sca I,
Hpa I 8L Xba I) THILL, "BohicMih2ER
KETBEIEICEDENSDERE) Ny — v (YIEED o
H&ETIE -7, 6 EERBREIREREHVEA,
DNA 3% 4 Kbp ic> % 1 EFriilr s 3, #->T40—
52 Kbp ® mtDNA TIRI0AKFI#OMH BEL B &
MAFHlENn B, Table 3 i< Bgl T #Hbic & 32847 Bk



- <

43-
Kbp

Fig.2 ~ Southern blot of 43Kbp DNA from JAC/E1
hybridized with mouse cytochrome b gene. The
hybridized band was detected by immunologi-
cal means. Positive reactions were detected at
the sites where circular DNA migrated (arrow
head), as well as at the starting point (arrow).

D mtDNA VI EIAFANIFERER L 12, BB
mtDNA 12#520Kbp #* 50.8Kbp DA % & ORBPHT 3 —
12ADWFictIi s h, UIBIOHE, SV 200
SREEDHERID mtDNA 2BFLTVW3 T Lo E
1551, 6 FEHOHIREERIC & 5 UIE O EEMD S5
kK13 Table 2 IC/RTI5D 7SV —FicriF s hvtc, &
NEND T V=T EZD I IV— 7T ORTHIBREBER TN
Mo s E+E, 9745 Digestion Phenotype
(RFLP 7 = / 4 7) ZREAMcHEROZRTTR
REEH, ENERRICED T TIIHESh TV
Ma & Castellani (Bogler et al., 1983) (2> W T &
BEEZBT Bzt -Tco TDHHEMa 77—
7BV TIZ JAC/E 6 » Hind I & Scal D YI¥rEY
MIN=THDOMDT 2 —NETL HOEDEVWERYE
fo (%),

BlkH 2 LI BEKRD S 5 Ma 7 =/ 4 TR
THONERLEL, AE L IRERS BFARED
wWIFhh s bt h, 24F0829% (8 ,728) % 5%
72 E27=2/3947DJAC/E 2 & JAC/L 3I13A
BREZEEZOFHL TV L Y XEEREL SHBEL
ToBRT, VY XEEBERLILTA—2"BLyX2NLTH
B Lo T ERFFBAT 2 RER E 7S o 7 THITHL
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THDEEL VLI JAC/E1 L2 D0EREOHH
LTWwikL Yy XOFRERSPOSB L7 JAC/L 11
ZhZn Castellani 7=/ 94 7EMa 7=/ 947
ZRL, MBEERLBZLEVIEREEL, bRAK, &
RFLP 7z / 94 7D 7 A — 33345 mtDNA DK =
Ix2HBE, I5ORFLP 72/ 94705 560% (9
/15) 740—43Kbp ® mtDNA 2H LT\, —4,
52Kbp ® mtDNA % &2 & D 344kD20% (3.,715)
ZHHTEBY, TOEERLTLOFAANTEEZVED
EEbhi,

5. IFIYFYT7TDNADRFLP 7=/ %4 7T
BRI
IHI\BONKISO RFLP 7 = / ¥ 4 7 DR BF

ZHZHMT Nei and Li (1979) oOFEIcH - THE

HEEHWEL2HEE L (Yagita and Endo, 1990), &

BRI 6 EHOBRICE - TE SN mtDNA Ok

Ny — v oA N Y OO EIEHERE Y Fo

BEOLER I DEE L (Tabled), & bEEMOEH -

1:STESI37 2/ 94 7DT A —=NIZOWTREES,

WEDEE Y v FE130AK 744K 37X HMHET, %

DB DEEEBEWHRII3.2% ELiTEE 1, Castellani &

Ma7=x/%4707 A —="TbREIREDEVER

BERMBNRINI, FCROFVEEERERIIE2LS

372/ 894 7DT7 A =DA% TH-1, BB

Ma 7 Vv—7ICBVWTIJAC/E 6 87 Vv —7HODfhD

TA—=s": Hind I & Sca I oYIiRlicswTENZE

N1IET OV FPRE > TWRD, FOEREEHRRZ

DEDP03%THo7c e BINSIRE~D RFLP 7 =

794 7ELTH|/RA DD EHIM LI, Fig. 413 Ta-

ble3 DIEHEEHRE ML SER LI RFLP 72/ 44 7

DOERBARE MR & L TR LT,

6. JEEELIPaVYFY7DNADRFLP 7=/ 941

7 & OBA%R

WK DIHESI % B8R U CRER 2 E U 7 BEIR Sy Rk
BLUV VY XRERHMEEKR (Tablel) 20T,
2L mtDNA DO RFLP 7 = / ¥ 4 7 & OBfRE RN
720 TEHERUIC A. castellanii DF#E/RT10% 3 6 &
¥ (Castellani, E2, E4, E5, MaBLUL5)
DRFLP 7=/ %4 7ic53iF 50 (Table2), 7=/
¥ 4 THADOEREESEI34.9% (Castellani & Ma 7 =
/54 70 LHRKEGLBMBRICHZ DN S,
152% (E2&EL57=/9470R) &8n-dbok
THIGIchiz~>t, JAC/E 2 & JAC/L 5 DRI K
ShlcCOBE#EIF, b5 s A polyphaga DEH
%R9 JAC/L 6 DRIDEHBRERI DL LAKEN > 1,
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Table 3 Estimates of genetic divergence in pairwise comparison of RFLP phenotypes

Cast E2 E4 E5 Ma L5 L6 S3 S4 S6 S7 S8 S9 S11 S13
Cast - 70 104 11.1 49 110 120 11.0 95 132 143 107 109 9.7 10.1
E2 - 104 99 83 152 13.1 212 115 11.0 117 152 102 130 87
E4 - 9.3 82 150 142 104 133 116 124 8.6 122 11.1 9.6
ES - 141 113 121 143 10.1 104 11.1 74 9.6 104 10.1
Ma - 99 125 114 112 128 108 144 112 93 100
L5 - 133 91 11.0 112 106 132 116 114 132
L6 - 166 11.7 148 127 159 146 97 11.6
S3 - 114 147 104 135 145 8.6 135
S4 - 107 107 104 137 195 88
S6 - 1.0 127 136 110 113
S7 - 11.3 146 104 32
S8 - 133 115 11.0
S9 - 123 142
S11 - 16.1
S13 -

The degree of sequence differences of mtDNA between the two isolates of Acanthamoeba was established from comparison of
the electrophoretic patterns of mtDNA that were digested with restriction enzymes according to the method of Nei and Li (1979).

Castellani
Ma
E2

_

Fig.4  Phenogram showing relationships between mito-
chondrial DNA RFLPs of Acanthamoeba isolates.

—%, JAC/L1BXUJAC/L 2D 2HKIIFENI
13 A. polyphaga DE#AERLI-DIC Db LT,
ZORFLP 72/ %9473 Ma 7=/ 94T TH-1,

% z®

wEk, THY T A—-NBD mtDNA 3B &L %
49Kbp DRE S %2 bDbDEWMES LTV (Bogler
et al, 1983 ; Yagita and Endo, 1990), 4[El#~7:28
DD S L, ZT0KT0% (19/28) FIDOKREED

mtDNA 2K LT\, [EEFI246~52Kbp O KB D
mtDNA 26337 4 —"OFLESPL M EN - 12,
—fgic, WAEBYESDBEBYICOVWTHIGA

mtDNA 3#416~19Kbp OhiciNE 2 D &L &N T
W3, Zhicx LEREEYPH e Tl320~100Kbp &
L TARID mtDNA BB hTs D, ¥4 XD
RKELBBIHE->THER, d2VEENOIISSESK
X HBEAEMHBEEN TS (Mahler, 1983), 7
HYrT A= IOFlIcb NS, HATI2Kbp i<
KB IITSEBAED SN, mtDNA ODKEX
WAL B AP BRI R TS 545, KB
mtDNA OBk ECEEM SB OV L E2ER
3L, HHVIBEANOBIGHEOBRVWERMRLTWVWED
DHENITV, 5RE SICHBEREE L THRT 4%
H B0, KEIO mtDNA 2635 7 A —/NIBKFED
BREBICHIg A I WIR EDRKRTHBERORHRKLE LT
DXME M SBANT B T EBTENEL, BEHCEKRD D
5LIATH5,

FIRBER VMBI ORI » 5B RFLP 72/ 947
RlDEREBE SR (Table3) 7513, Castellani ¥ Ma
T2) A TIEE—EDT 2 =3 TLABREERICH
BT EDHIBAL I, —H, @M 3EERERRIIEHE
RRTHEEDGED SN, KEOT A —/NITiEhiEh Ol
ERZERBER L TVB MWL ER >, MAT,
BN TERO mtDNA 2627 £ — "R IC
RENTcE I ICERNICHEHE ARALBSARLTY
ity (Fig.4), THY b7 4 —"DO3{LIIK
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MR BEZRTLbDEEZ LN, —fRIC, EFINIK
FHEENS DNAOERBERHIEFELT, 1)
EEBEHR (ERERR), 2) £HokEx s, 3) it
RoOESEEE5%, mtDNA TRE5II4) Mk
WrpDI havRFY7Oavr -, 5) MO EH
FBEEIINTWS, 74— N ZEHETETHBD TERIC
WhEd %, T, ChHoDERFDHIBE2) ©5) 34
ERRTERBICEETEbDLEEZ LN, ORTFIC
L BAEES—BOEYE T NI EM TR TRV ED
LIRELTHEBOT A —NICBVLWTIRAEHEREM
a3, 505, EBUEAMEEL T A —/NicBL
TREKCBENCHNERPEQGOHRRICEE LI
Wb O THNTIRIRAGIF L Licfkgksh, #-T%
RIS M EDS 12 TSR ICET T 2 el R R b &
EZZoNBHD0THB, BICABDT # —NItBWTE
BORFLP 7=/ 24 708850 TW5E LWV I HEHERS,
CHERBELTVWE Db bHENIT L,

— 5 CTEFHTIEHIR E LT Castellani » 3 W & Ma
72/ 94 7RELKTROD -7 RFLP 7 =/ 44
TOT A =30, bBEICOESAHLTVWEEVSH
EHHEShIcE T, Bl mEIIRIc S HEICMEL T
fICETREZL-RFET BN S, hid
THY T A =NO+FHYE - ALFNSRBICHTTEE
RTEEZETNE, BRELRENRICEERESETN
TIES R LI bDEBIRTE S, G LAZDK S 1FE
UL TH Y T A= IHIBENRRREEZ ) B 2 &K
HIBRBETHLB L T3 b & a5,

Pussard and Pons (1977) @3 7H ¥ b7 X =%
TEEEFEHIIC B X Z20RBUC AT 5 T EAIRIBL TV B,
hicZE, BHAE T TIT A castellanii, A.
polyphaga, A. rhysodes, A. hatchetti ¥ & U A.
culbertsoni @ 5 FEMARKR I 078, BIEShTW3
(CDC #45, 1986) LD LEHSTHY R T A —1"D
HERIBABHEENTIINL, ThETHhLME -1k
EAEBERIZEOATVWARIICH 3, ZDOBH&
LT, RSP LORFEHE L L THFORENEE
MENTELY, 20+FORETS IHERED S
BLZYTERTAETHA I EHBHAL- Y GEBE
5, 1991), HB2VWRTAVHFAL AL BRIEDORAR
ELOBEBIIELVRALOIPDLZIERENS (De
Jonckheere, 1983) JEREREDMIME ICEERI A F /o B
EIRB->TVBIEDBEFOND, SRIDEROIEE
L mtDNA IS K BTRER & ORI KRS SRR
DOBED SN, Fig. 4 DRERD» S SBHO N EX S
12, WROFER TH 5 A. castellanii & A.
polyphaga 343 L BIZHNIHTEE L 2Bk 3L,
F/Table2DT&EL, Ma 7=/ 894 7E0WDI313H

—EERCEKOEEE SN, &5 RE—E
RO BIZNIESSREEBERI TOZ NI D bRELEE
RTIEE (Tabled), BEEEHE -5 VWE IR
REMEABTIENTEBVEVIERTH >, —
H, BIRD X Sk T x — NFEMETED & THEET %
HITH B DI EYBOFI 2L TIIHTEN, b
BVWEEROZEROERAEED 5 T & i XiHm I3 RHESER
%5, mtDNADRFLP 7=/ %4 7%2#F+ 52 &
T A D7 * —GEik AR BEERICE EHTL
CYERIAIRETH 0, AWFFTIC & 0 FFEMIC S EK
DH 5B EWRENT, 5K, FkIFIcEHEED -
SL L THBMICERSNEREEEI LN, S5ICH
B L OREM S E L oB#E, S b lICRET S AR
boLAMrEn 3,

Eil £33
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CHARACTERIZATION OF ACANTHAMOEBA ISOLATES FROM
EYE INFECTIONS AND THE ENVIRONMENT BY
RESTRICTION ENDONUCLEASE DIGESTION OF MITOCHONDRIAL DNA

KENII YAGITA

Department of Parasitology, National Institute of Health,
Shinjuku-ku, Tokyo 162, Japan

A total of 28 Acanthamoeba isolates from human eye infections, contact lens containers and soil were
characterized by restriction fragment length polymorphisms (RFLPs) of mitochondrial DNA. Circular DNAs ranging
from 40 to 52 Kbp were isolated from the amoebae by the alkaline lysis method. The DNAs were confirmed to be
mitochondrial by the ‘presence of particular sequence determined by southern hybridization with a synthesized short
segment of the mouse cytochrome b gene. Interestingly, most amoebae from the cornea and contact lens containers
had approximately 42 to 43 Kbp DNAs. The DNAs were digested with restriction enzymes and analyzed by agarose
gel electrophoresis. By comparing the RFLPs, the 28 isolates could be divided into 15 groups, S multiple-strain and 10
single-strain groups. The dominant RFLPs group consists of 8 strains and shares a single RFLP phenotype with the Ma
strain of A. castellanii. Phylogenetic close relationships were demonstrated between RFLP phenotypes with the
estimated sequence divergences of 3.2% (between JAC/S7 and JAC/S13), 4.9% (between Castellani and M a). It is
noteworthy that the maximum sequence divergence of 15.2% was calculated between morphologically identical strains
(between JAC/E2 and JAC/LS). In contrast, the dominant Ma phenotype was a complex of morphologically
heterogeneous strains. These results in turn show that morphology alone does not permit a clear demarcation in the
identification and classification of closely related amoeba species. We suggest phylogenetic typing by RFLPs in the

taxonomy of the genus Acanthamoeba will be useful.





