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7} Al o} #| vk A canthamoeba culbertsoni) < Granulomatous amoebic
encephalitis (GAE), % &4 otvnpd e de dozith o2gk 7HAlo}
Hup= @l 713 ARAA wjgEte w9 WEAdo]l st whg-29] v
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ARE S F7 gldew 7 9= ING p33/pd7 tumor suppressor
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mRNA 214 ¥ %% Eo]&2 mRNA"9} coccidian parasite(Eimeria bovis)
o] ®3}g 5ol mRNAYY #el7} ®uEdvh. aea e DD
RT-PCRE  ©o]&3}o  AFgte]  carcinoma celld]l  5old fFHA=Z
glycosyltransferase family 5< 93 W% Schistosomeo] ZAHAS o] %
FolA Eolxowr wHI= FHAZE  defesin, serine/threonine kinase,
peroxidase, glycosidaseS©] 3135 ¢t}

gHA, A dolrnte] WEAgde edl 73] ARA wiFol A A
Roem FolE WEAS v W 7 e rhe2 W 7 R oRE tA
2
o] AL SUF o dRlo® A e, vk H el ¢
sl Aol T7he ZhAlobuulol A peroxidase$} proteinase®] & E7F F7t
Stk Hus ot wheba opvlube] e At 7 Fo HYA F7)
FFe] Aols WAL A FAA HAAGe] Frtek=d doste oY
FAAE & Aoleks 7HA el B ATE A ASHA H AT

A HAS G| flete], daHor AFAE ofmnle] w17 % o
gk olslE dojof st 1 A Hofst= W= AAE dolujof gt
o RNAE 8o =2 3 cDNAE arbitrary primer®} oligo-dT primer® =

2 OE 24 e d3tdAel mE B AolE AT F

R W& A&tz s waps 2 Aol A= 7hA oprnt
7h dodlE A opMubd e de] dols EAEH] g 71EAd A
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II. M= 3 98

1. Amoeba®] Hj <

A golunl= wla ATCCOlA & w2 ZRAJoldnl =
Acanthamoeba culbertsoni(#30171)E AF-&3th. 7FAJoldnl= 37T &27]

’

(NAPCO, Porland, OR, USA)9l A Casitone-Glucose-Vitamin(CGV) <} A vl %]
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AR & b2 E o] &ete] STk 4 @A S ICR w2 3 207}
YA ARSI o mE ol ZF AP widkete] Mol A
gk oprnl, Ao me= 7HE Bl Asivtar A 3A A Fo of
vap2 A7 ok
#e shAokHube] GF 1x10°70E FLF WHOR vk w o] ¥
AT olet o] TAAIZ wigAE 20U7MA AR 9 e E e}
I AREEE vk = HE A FZEe] ofuulbE 3|4 CGV - A A w6l
ot oldnlrl wgE = A st Aol ok A ES Kaplan-Meier
AESA, BEE PHORE AP PY
4. Total RNA¥ &
Total RNA®Z = TRIzol Reagent(Life Technology,Grand Island, NY
USA)E A& ZF 7 91 Y] vbs29] Mol A A Este] w3t ofvnt=
3000 rpmo® 2083 FARYAZ F A NS v opmul 1x10°71F
TRIzol Reagent 1 ml& Wi &3sle] Aol 53 WX]g & chloroform
200 s FH7tekel AetAl 15x3F E5°] Fo] AE7F 7§ RNAZE 3]
U JEE g 2-377F Ao whA] gk 3 12000 rpm 157 37F A2
st AA NS Hatol 05¥1¢] isopropyl alcohole Yol HHAIZ|a 4T,
12,000 rpm 10%3F A EFE e HHAES 75%  ethanol® AMo]Fi
DEPC(diethyl pyrocarbonate, Sigma, St. Louis MO, USA)Z g3 =74
o =< % wolsle= DNAE glel7] #18 DNase I (20 Unit)$ RNA
inhibitor (200 Unit) (Message Clean, GenHunter, Nashville, TN, USA)E *]
gjste]l 37C HA 7]l 30 WA@Y @A Fob A= proteings A7
3t7] $13kel phenol®} chloroform(3:1)<S @il YA Egste] A de F-3]9
-7-



0.1¥] 3M sodium acetate(pH 5.2) & F3 2] 28]l 100% ethanols %3 -80
Toll 1AZF o] WA ET. o]& 4T 12,000 rpmeoll A 1083 AR 3t 3
HAES DEPCHEE FHTol =%tk DNase’b A El® total RNAE 260nm

A TFEE A AEFsFal 1% formaldehyde agarose gel oA el g}

5. Single stranded cDNA¢ ¥4

ol A Aol RNAE T2 ARE3lY] one-base anchored oligo-dT
primer(5’-TTTTTTTTTTTM-3" M2 A, G =& OF& AF&3lA 3714 &
9] single-stranded ¢cDNAE AlZx3 v}t (RNAimage, GenHunter, Nashville,
TN, USA). 3, 05 ml 72 37 total RNA 02xg% #H7bstar 7Hzbe] i
o] 2uM9] oligo-dT1A, oligo-dTiG, oligo-dT1C primerE ¥ i &3+t o

7loll 2zt dAA FEEA 4EN5mM Tris-Cl, pH 84, 37.6 mM KCl,
1.5mM MgCl,, 5mM DTT)¥ 3 250mM dNTPsZ #H7bsto] EAF3ure7)

A
L
o%

7)o A (Thermocycler, Perkin Elmer Cetus-9600, CA, USA) 65T 5
sled B@A 3 A7) 37ColA MMLV g -AAF @24 100 Unite =2 5087 4
AAL Al T

6. =F a3 A2A A< (polymerase chain reaction : PCR)

PCR2 DD RT-PCR Kit 1(RNAimage, GenHunter, Nashville, TN, USA)°l
= 87HA] 79 arbitrary primerE AFg35ke] ¥H-S-A]7]H PCRolA AM-&3}
oligo-dT+ 7} ¢cDNAZAAAl AH&P Y A 2 T/E vk

, 0.56ml 729l single stranded cDNA 30 pgS ¥ il 250 ¢ dNTPs, PCR
g=d 200nMe] arbitrary primer(GenHunter, Nashville, TN, USA) %

e 32

N
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cDNAZS A 3lS ue} 5<L3 one-base anchored oligo-dT primer

200 nM® H7rsk = SZP dATP(2000 Ci/mmole)S 024, Taq DNA

Ll
N
N
N
N

Polymerase(1.5 Unit) (Solgent, Taejon, KOREA)S Y1 /3R & 207}
HEE ot olF TATERETV|7IE ol&dte] 94TAA 30x3F WA, 42T
oA 2&xF Aj, 72ToA 30x3F FAet= whEAAS 403 A Alstel PCR
S T g T AEE 4T 2@ §F 95T 1&3F "AA F 5%

polyacrylamide gel ol A 7] &3t &4 38F3 T

fjo
ol
e
olN
m(

>

7. A7) %9 % (polyacrylamide gel electrophoresis)

o 24

¢

FHRELANNS

tlo

&3l
polyacrylamide gel’dollA A7 &3] X-ray filmel| 7H33ste] gt 2 H

ofwute]l 7+l A3t 1z}, 224, 1E]la 3z #FEA FEE DNA B34S v

ofN
I

Z¥ DNAE 7™ urea’t E=¥H 5%

3hi= differential displayE T3t A7/ 3742 10xTBE €5 H(1 M Tris,
083 M Dboric acid, 10mM EDTA)®} Z#H<ol polyacrylamide

bisacrylamide(38 : 2)Z =] 5% acrylamide gel(7 M Urea ¥3hH<S W&
ANzl 6xAlZE4EN (0.25% bromophenol blue, 0.25% xylene cyanol, 15%
ficol)E F7Fetal 95C 183F WA F 200 volt = 3A13F St H7]ds 3
t A71dEs A% A dsde S35 H(F)ol= IXxTBE ¥4 s (ot
%) o= 05XTBE $kFes Abga] A7/ & &4 5% U7 geldel
A EAGES WS FHs (oFgF)el 3 M sodium acetate &5 0.5%

TBEQ 058 Y1 A7Yg%<S sto] 2

™
rlo

718 FEAEE0] gel Hro= W
A7t AE Hgr A7]gdF5o] # gele gel dryer(Drygel Sr. Model

SE160, Hoefer, San Francisco, CA, USA)Z gelS %d % X-ray filmel 7+
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mRNA Population

CAAAAAAAAAAA- An
UAAAAAAAAAAA- An
GAAAAAAAAAAA- An

5'- AAGCTTITTTTITITIG- 3' (H-T,,G)
dNTPs
MMLYV reverse transcriptase

L Reverse Transcription

CAAAAAAAAAAA- An

< GTTTTTTITITICGAA
IL PCR Amplification 5'- AAGCTTGATTGCC- 3' (H- AP 1)
5'- AAGCTTITITITITIG- 3'(H- T,,G)
dNTPs
a- [32P- dATP)
Taq DNA polymerase
AAGCTTGATTGCC >
< GTTTTTTITITTTCGAA
IIL Denaturing

Polyacdyamide gel

RNA sample: X Y ()

1111
A
I

()

Fig. 1. Schematic diagram of DD RT-PCR

_11_



olN

8. 4 TlA Frtste FZAE

Lo

A5
AdE DNAE gel AolA Hyd W=z Zekdo] 100 dH00 10+
EF T F B EolA 15681 gelolAl DNA &ZAI AT ol & 15000 rpm
oA 187 dAEFs e FE5AS FHa| 3 M sodium acetate 509} glycogen
¢ 100% ethanols ¥l -80°Col 24A17F o]/ Byt tf

5 15,000 rpm 103 4T YA E2sto] HAE 85% ethanolZ Ao 5

FHE o] 0% A%E DNAZ AHgshelch

AZE PCRS 05 ml HHo gelidoA] Ea®H cDNAZ 4y 231
10xPCR &5 409 ANTP 200MS H7lst™ 2 Al #9& SIAHS

u AW arbitrary primer®?} oligo-dTE ZZ 02u0%, Tagq DNA
polymerase 1UnitS Yl 94TColA 1&E7F HAA 7] 40CAA 287 A3
72CoA 233 FAdske= wrEARAFS 403 HAAStAT olF2A A FHH
DNA 382 1% agarose gelel 7l AlA EtBr 0.2ug/mlZ A4 ste] UV A
DNA?® =715 &<lstsint.

olg2A A FT=Z¥ DNAT cloningdl® Northern hybridization® probe®

A}43}al sequencingdte] A2 ARE Dol = AL

9. $Z4HE9 Cloning

=)

1.0% agarose geldl A &3k 2 FZH
Zhdl thg agarose gelel Al DNA A A8 W th(UlraCleanTM15, CA, MOBIO,
Solana Beach, CA, USA). DNA AA W

NA %7} agarose geldl A %+

2 Ultra salt (Sodium iodide
solution)& gel F3¢] 3u](6000) 3 7F3ta A7HSA](Ultra bind resin)& 5ul

Yo 30% FoF vortexE 3t 55ColA 587 gelS =o]al 12,000rpmeol A 1

_12_



i gAEYsted IS AAYY. HHES Ulra  wash
solution(NaCl/Tris/EDTA) 05ml& 21 vortex® 302 7Fsta thAl 12000rpm
A Egste] FFAE AATF & 7] Tl LY FHT 20u ¥ol =3
th. o] 12000rpmo.F P Eate] A NS gk AAE DNA 3409
10xligation buffer , T4 ligase lunit, pGEM®—T easy vector(Promega,
Medison, WI, USA) 50 ngS Yai 4ColA &F% %<t ligation sF&th
Ligation3t vector 5 0+ DHb5a(E. coli strain) 100 wlol] ¥ i1 d-Sof 30&E7t
BASAT7E 42TeA 183023 4 45 71 dedd 183 2a3d v&
LB HAMAE 100ut F7Fetar 37C F&x0l 4 1A st wigsto] J44
gatith ddxsE S22 LB A Ao A 37C sF i Et vl

Qiagen plasmid mini kit(Qiagen, Hilden, Germany)< ©]-83}4 plasmid&

al
Wil EcoR I 4% 37C 2417 B9k AHalsle] 1% agarose gelol A #8¥

10. Northern blot &4

Q& 7IZF wjeFete] W do] zHAg ofwinbe} 1, 2, 32 HHS she]
3k obm|uFY] total RNA 10pgS 1% formaldehyde agarose geloll 4] A7) 9%
3l E]dlal nylon membranel & o] % sle] koA AW 3EFiL cloning &
DNAE probe® A}€3}o] hybridizationS 53] 3} th.

19 formaldehyde agarose< lg agaroseE S+ 83.123mlel *Ho]al 60T
2 2EE Y¥E 3 10mle 10xMOPS =9 (3-(N-morpholino
propanesulfonic acid)$} 36% formaldehyde 6.875mlS Eo] WHE3Ith RNAA
g ¥+ 10ug RNASF 10xMOPS 2u0, 36% formaldehyde 3.540, formamide
10p0, 2231 F 20u7F ¥|=5 DEPCAHZl®E SHE H7Hth o]& 55TAA
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1027 WAAA 2 w0 RNA loading €4=4(50% glycerol, 1 mM EDTA,
0.25% bromophenol blue, 0.25% xylene cyanol FF)3¥} Z3A1A 1%
formaldehyde agarose gel 1xMOPS 5oz HA/RAIZ T Z7/lE RNAE
Capillary elution®H o2 3% W E°t nylon membranec] ©]& s}l
2xSSPE(20xSSPE  : 175g NaCl, 27.6g NaH:PO. 7.4g EDTA, 6.5ml 10N
NaOH)Z Aojdll & hybridization¥t-8-2 F33}7] 9814 blotE UV cross
linkingsta2  RNAE  blotdl 242zl %  prehybridization& 2 (5xSSPE,
5xDenhart’s, 0.5% SDS, 50% formamide, salmonsperm DNA(200ug/ml)) S =
42°CA A 2A1%F &<t prehybridizationA] ZAth. Probes=H] &= %A cloning sl <]
EcoR 102 #73 cDNAZXZS agarose gelolA A A8k (MOBIO, Solana
Beach, CA, USA) I < 100 ngS 3t o7]9 Random primer(9mer,
Takara) 50 pmolS A 7}ste], £14 U= ZHFE YL 5CoA 38 o &
HAAA 713 A I8 $lol &el%3 25 p 10x reaction buffer(Takara,
otsu, Shiga, Japan), dNTP 7} 0.2 mM, 02 mM “P-dATP 123 Klenow
fragmen 0.lunitE Y3 37C 1583 WESAIZl & 65TCAA 5w3F WHeS =
A XA PPE Labelingdt¢lth. Hybridization& 18l 10mle] Hybridization
4 (5%xSSPE, 5xDenhart’s, 05% SDS, 50% formamide, salmonsperm
DNA(2004g/ml1),10% dextran sulfate)ol] P& labeling® probeZ @il 42T ol
A 16413 HdES AT Blots A-=olA 200mle] Al H H1(2xSSPE, 0.1%
SDS)E 15%4 2ztel] Ao, 60TCelA A A H42(0.1xSSPE, 0.5% SDS)®E
30%7% F gl A oWt} Hybridization® blotS % A% Axl F plastic

bagell W43t Kodak BIOMAX MR X-ray filmAel| 7% Atk X-ray

(

o] mRNAGIA S Hd%= Friet=x A GddAn. =3 blote
phosphoimager(Image Reader BAS-2500, FUJIFILM, Tokyo, Japan)$t TINA
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2.10 program= ©]-&3] 3Gl wef FAHow A FHEA AL
Sttt

ghH, WA ddEE clonego]l 7 @ANA FrtstE AS Felstrlel
UM e 29 LAk, 23k, 23 33 7S RNAEC] 22 4o
ARE DA Fdebr] el x2S dAeAn. =, Genbank/gol Hire
A. culbertsoni®] 7% # % 18S ribosomal protein gene2] @7|A<ES <3}
3 o] fG7|IA el Eoldt primerE 23] (RF, rRR)(Fig. 2), PCRS A A3}
3 ZZE A28 pGEM®-T easy vector(Promega, Medison, WI, USA)

cloning&}4] control probe® A}-&3}th.
11. DNA 97144 &4

DNA 97| d X8 <o A cloning?d cloneE2 DNA plasmidE ¢
3}o] (Qiagen, Hilden, Germany) T7, SP6 primerE ©]-83] Automatic DNA
sequencer= @7IM LS A4}
12. DD RT-PCRelA A H cloned HE AA

DD RT-PCRoA AW¥E cloneE9 4714 <¥E AHE NCBI Genbankol A

Wadel Frhtel wel wdel Frlet: fAAEel ojw@ AEAA

BLASTXE AR&-ste] ARS A ski.

_15_



W 7%k B AGUNA A W & olurE 27 207helH ICR
g FRL ol gstel MUY % AN} Fig. 20 wolx 73}
2ol AvuFal e obrul 110482 A7 vk ol FANAS W wd F
1690744 20vhele] vhe-s @ vheE AbgEbA ehgka 169 ol F 1vhelvh
Attt A F17DA Fe g0l Mok FA g vhgrg HE 4

o CGV ®ix|el wjeFal] & Axt %2 vhg-20) HolM= ofrutrt 34
al

oL
>
o
o

%3
H3 whg-2e) Hol A obululsl A2k ersret.
@'%7 1-]’ Z:]f%]% 7%;3_] O]‘Uﬂﬂ]—% A]—%-ﬁ}o:‘i 2;-<]_ Z:].ot;’] }‘]Zi% W% 20"—']—?/]94
2
20 -
18 |
[
9 16
o
€14t
@
8|12
>
‘5 10
g 8r —o—1st
g 6 —-2nd
c 4t —4—3rd
Pas
0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
day after infection

Fig. 2 Survival rate of mice infected with A. culbertsoni. lst(first
infection), 2nd(second infection)., 3rd(third infection) .The survival rate
was tested by Kaplan—-Meier method. P<0.05
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b F rhels TAANE 119 HE Aol AgeE A% BE ¥ 4
g9l 119 ol o o4 Agsts vkt gglenz 23 149 A

300 AHRES UEhilthFig. 2). 237G A A
A QB F 20vhe g2 ME AE 5]

ohg o] uk obulub} ksl 24 AL 7
FEe A2 A% 4 F ADRE 109 Aele 1
S glm 1894 2okt ® AbgEtaTh. e
14 2 Aol 1794 1uhel 7k Ab, 23 2 Aol TUARE, 33 2
Aol 4ARE Adel Ao wol AgEe] F7hE ¥ o} Aget

AR we .

=
o2
ot
o
)
o
jults
- —{0{!
DN
(o)
ne
N

H O _\_,
0¢]
N
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2. Total RNAY &g

SRF AP wide ofwukel 13k, 23k 1lal 3% whg-so] 7t
GAE L FAANA He A AEe ofvnte A DD RT-PCR= 913 cDNA%
43} Northern blot #241S ¢]3 RNAE 5x10%/H o}mutE o} TRIZOLZ
2@ 283 A3 ODweol A FH= A3 A% RNAZS gz
392.2ug, 13 ZFAAIZ) obwn} 5472ug, 23 ZHAAIZ opwub= 396ug, L2l aL
32k FE A7 ok 348ugol ATt oAl wEEldE dE ot¥ 7 fEeAE
RNA+ DDRT-PCRS #I% cDNAZ el 7t 200ng® AF-&5 %1il, Northern

blot ¥4l Zt7} 10 pg® AFE-= Aot

Gl
5\

3. DD RT-PCR F&1t=9 &4

A9

E3to]

of\
Sh

THE LAY =ZAES 5% polyacrylamide gel’doll A A7) <

0.
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2A 3A 4A 5A

Fig.3. Differential display using adenine—base anchored-oligo—dT
primers. O(non infected), 1st(first infected), 2nd(second infected) and
3rd (third infected) lane were compared by differential display using
primer dT11A primer in combinations with 8 arbitrary primers. PCR was
carried out with single-strand cDNA from A.culbertsoni total RNA of
non-infected(0) and infected(lst, 2nd, and 3rd) mouse. The number
on lane indicates an arbitrary primer using differential display and
arrows by 3rd lane reveal the band of specific for infection. Increased
Z%eci({‘i%[liand for infection described (a) 2A, (b) 3A-1, 3A-2, 3A-3, (¢)
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4C 7C

Fig. 4. Differential display using cytosine-base anchored-oligo-dT
primers. O(non-infected), 1st(first infected), 2nd(second infected) and
3rd(third infected) lanes were compared by differential display using
primer dT1;C primer in strand cDNA  combinations with 8 arbitrary
primer. PCR was carried out with single-strand cDNA from A.
culbertsoni total RNA of non-infected(0) and infected(lst, 2nd and
3rd)mouse. The numbers reveal the used an arbitrary primer and arrows
indicate the bands specific for infection. .Increased specific band for
infection described (a)4C, (b)7C.
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3G 4G 6G
01 2 3 01 2 3

7G
01 2 3
- - -

Fig. 5. Differential display using guanine-base anchored-oligo-dT
primers. 0 (non-infected), 1st (first infected), 2nd (second infected) and
3rd(third infected) lanes were compared by differential
displayusing primer dTi;G primer in combinations with 8 arbitrary
primers. PCR was carried out with the same method as PCR
single-strand cDNA from A. culbertsoni total RNA of non-infected (0)
and infected (1st, 2nd, and 3rd) mouse. The numbers reveal an arbitrary
primer used and arrows indicate the bands specific for infection.
Increased specific band for infection described (a) 3G (b)4G .
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FHRLAHNSS B9 FITIH GRene 3
Mg WelE BAY & QAT WETH FYTAA, 24 37 7D
W oo E

OligO*dTHAS”]' = %L—C‘?]' 04 A]"g‘

gl

3 8709] arbitrary primer % olA arbitrary primer number 2¢9}9] Z2gS E=

Zgt Aol #E¥E DNA+ arbitrary primer number 39141 370 (3A-1,
3A-2, 3A-3), arbitrary primer number 4°l4 170(4A), arbitrary primer
number 5914 170(GA)E oligo-dT1AS F&3sto] AF&3H 8719 arbitray
primerste] REEAlA A wlA SRk DNAE E5F 6712 #E A
(Fig. 3). % oligo-dTiC primerg A}-&3% 79 arbitrary primer number 4¢}¢
o] Zgo A 17§(4C), arbitrary primer number 7¢}e] Z ol A 170(7C)9l A
77k 2r ol ARt FEE 89S FAE & A} L 9] arbitrary primer
number 1, 2, 3, 5, 6, 872 ZXFANM= thx ¢34 79 39 DNAFEE <&
&l ApolE #F & F lAoH(Fig. 4).

2] 3 oligo-dTy;C primerE AFE-3F 7 9-oll = arbitrary primer number 3
o] zF A 170(3@G), arbitrary primer number 49}l Z oA 271(4G-1,
4G-2), arbitrary primer number 632 Z&olM 170(6G), arbitrary primer
number 732 Z3tol A 270(7G-1, 7G-2), L8] 3l arbitrary primer number 8
He] =34 17 (BG)E oligo-dTnCe =x3gste] AF&3F 8709 arbitrary
primerske] wHGAIA e oA F7heE DNAE W5 hE $EEd

FaL AANES F Wl ZH AAToenA HAde] A
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4. x94T A F713t= DNA E89 A =

Z}7+2] oligo-dTM(A, C, G2} 8/ 9] arbitrary primer®} 2oz Tda LA

__l

ARkE A3 7 TolA FUFetE DNAS #E8S & 167 AdEste] ol &

geldol A Zefio] Al S%5t7] 918 geldlA] DNAE FZ& Wt &3
=

b 28 oligo-dT$} arbitrary primerZ 32 2 PCR

o

DNAE <A SE3k =

9 10 11 12

12 3 4 5 6 7 8

Fig. 6. Re-amplification of clones selected by DD RT-PCR. (1) 100 bp
ladder, (2) 1kb ladder, (3) 2A, (4) 6A not amplified, (5) 3A-2, (6) 3A-3,
(7) 4A, (8) 5A, (9) 7C, (10) 3G, (11) 4G-1, (12) 4G-2, (13) 100bp
ladder, (14) 6G, (15) 3A-1, (16) 7G-1, (17) 7G-2, (18) 8G.
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S vA FEYa A FEZE DNA 2749 ArxE @4 #elEidh
Oligo-dT1A2] 2A, 3A-1, 3A-2, 3A-3 18] 4A+ 250914 500bpAH =2 =
712 Al FTF HAen 5AE Al FEH AAstAthFig. 6, lanel).  $HH,
oligo-dT1Cel 4Ce} 7Ce] A FF A= 4C= A STFHHA FRom 7C=
600bpZ7] = A FTZHATH(Fig. 6, lane9). H3 oligo-dT1uGel 3G, 4G-1,
4G-2, 6G, 7G-1, 71G-2, 18]3L 8G+ 150bpol A 700bp7}A| theFelAl 2 ==
= 3 oH(Fig. 6).

wztA] DD RT-PCRS &3l 7l wellAl F7h=o] Adest 14719 DNA
23 T 13M7F A SZ0 AFstY e 1 =Z7]+= 150bpol A 700bp7tA] oF
STt

0%
ol

5. Northern blot &4 9§ ZFFANAY 2d F71 A &

DD RT-PCRE %53l #dwels S7he DNA £3 13718 pGEM®™-T
easy vectordl cloning3}l®] probeZ A}-&3}o] Northern blot #41S &3 2 A

%= 7 A9 AE mRNA% A AEd DNASS 2o Frhst=A &els)

A EFAT

dA dE 3 g 1A 23, 28 33 3o RNAEC] 22 4o
2 AMEF=A Felstr] $8] 18S ribosomal protein gene® Z Northern
blot 415 & ¥ 23 72} dx &3 749 Lol A9 & 4 RNAZE A

HAadeS & 5 AAH(Fig. 7a). Z+ AElE® DNAE<S Northern bloto2 29l

o]l T7FeR L HFE FoAE wHdo] e Ao Holr  phosphoimager
2 ZRs A 20 =Y AolE YEAtH(Fig. 7b). 3A-12 Wl ol A

= A8 Tdo] A & 13 Aol ddo] 208 o EEe] AA It

(]
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a (-)
0O 1 2 3
b 2A 7C
¢ 3A-1 3G
d 3A2 4G-1
e 3A3 e
f 4A K "‘*. 8G

Fig 7. Northern blot analysis of A. culbertsoni RNA obtained from the
non-infected(0) and infected(l : 1st infection, 2 : 2nd infection, 3 : 3rd
infection) in mice. (-): negative control
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gom 2x, 33 T Alele dZzao vsiME 10MAE S7tdey 12 79

o WoE 2 fgasts S BAtHFig. 8c). 3A-32 3A-13 719 #

< 237} e aL(Fig. 7e), 3A-2% 3A-13 A9l d|szsly, tlx oA oF

hol rE S #AFZE F AAH(Fig. 7d). 5A¢F ACE Northern blot’gel RF-&-S
2

2 w49 woe BE FFY Aol RS

ghH, 7Ce "z oA 1ah 23 33 fHEow ZAeE HJA Ido] FUhst
= 255 H I phosphoimagerd 3} 3z 7+ Al o

2ol & YEt Atk (Fig. 7g). 3Gt ¥l 3A-13 Bl=d A37F ugk=d dx
TolAe TAdE kA & 12 ZE A ZA S7EATIHR0E o] ) 23, 34
2 455 25 TASe FES HHFig 7h). 4G-12 & Zol& HolX]
oy 74 A LE2 vz ool vl 15MAE Frkske AdE WERY
RNom(Fig. 71), 4G2v Wz & T Aol Zol & 4 AT A,
6GE Northern blotoll WFg-3F#] &k, 7G-1&= Wiz o vl 79 o] 3
WA= zpol 7k wom(Fig. &), 7G2% 24 = AolE HATH wix|wto g
8G= Wz wollA mefstA wAEJ o thx el Hle] 3 o] 3=

< 7F 3 eH(Fig. 8k).
6. 7FA obe kel At FFH DNAS 74 &<

oo Al A= DNA cloneo] t& DNAZ 2% i 7pAjolwnlo =
B U2 A s FEe7IfE AEE clone 5 DNA @74 el 5ol
St primerE A sle] 7hAlolwvtel thE F9] genomic DNAE T3 o= g}
o] PCR& 433 7kAloblvbe] genomic DNAOI A RF SZ kg 0] 1o =7 &
A3 v 2 59 genomic DNATE w29 Ao E coli, E. histolytica
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a8l T, vaginalisE AHE3tth PCR A3+ A culbertsoniol A WE 400bp2]
o] yshth(Fig. 8).

Fig. 8. DNA polymerase chain reaction of 3G for conform it that origin
from A. culbertsoni. M . 100bp ladder, 1. A.culbertsoni genomic DNA,
only forward primer reaction ; 2. A.culbertsoni genomic DNA, only
reverse primer reaction ; 3. A.culbertsoni genomic DNA, forward primer
plus reverse primer reaction ; 4. 3G DNA, forward primer plus
reverse primer reaction ; 5. Mouse genomic DNA ; 6. E. coli genomic
DNA; 7. E. histolytica genomic DNA,; 8. T. vaginalis genomic DNA
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7. DD RT-PCRe A AEE cloned #FHA &4

DD RT-PCRoA 7] el A F7bsk= 15709 cloneZ Northern blot
Aol iz 3 #9 e AolE yEd 1078 clones THA] AR st
plasmidE ¥o} W o] automatic sequencer® DNA 9714 ES ZAsA

DNAY7IM D& ZAste] BlastXZ te H7IME3e] ARE Wl A

2

2

gk Ay WA 3A-19F 3A-2 3A-3, 3G, 4G-1& Aol =& &4Hx

2A¥ p47, tumor suppressor protein¥ FAFEE At ysgkow
e-valuet™ 2e-09%2 =2 FAMIS HAY. 7CE Acanthamoeba castellaniioll
A A% dehydrogenase®t AR 97| E=E YEFY A 7G-1+ proteasomal

L

ATPase, 71G-2= ATP(GTP)-binding protein fetb mRNAZ F+ F+HdA &E5F

[t
rlo

FAE S B9low, 8GE GDP-manose pyrophosphorylase B(GMPPB)
mRNA$} FAFEE 237 yghom e-value= 412 w-$ ©9kti(Table 1).
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Table 1. Identification of clones selected by DD RT - PCR

clone

sequence

Nor thern

blot E-value

Possibility

3A-2

3A-3

3G

4G-1

7G-1

7G-2

8G

TTAAGCT
¢

ECGACTGTCGGG’

>>

GTAAA!
G.GAGGAA AG

GGAGTGGTX“CACTTCGAG’

ATG
CGAAGGAA.T%’

=
T
T
]
G

GGTA'

P CTACTAR
1]

(-

ATT
T, ’GCCATTCCTA

G

=
T
s
]
3G

@
=]
-

Q
2
QY
5
3
IS
g
3
Q

3
>
B>'
G
—3()
3
3
3

T GY

G
—3
(2]
g
(]
3G}
Gl
2

TACTCTACTAC

AT

TCCCAATGTTCATAAAA

T,
1L11 y

AAAGAGGACCACAAGTCTT

ACTAGTGATTAAGCTTGCACC,T

G

'TTAACC"L

b

=

-

g

!

Qi

GICY

(g1
= e oY

GCA
CGTGATCTTC

CAACCCAG

CATAT
TCCA
ATCT

T
g
3
2
2

CAAG

AGAAAAACAGATGGAGT

AGCTT
AT AF'

!
G

Pi
=

GGA

GGTCCGGGGGATAGGCATGTGTT,
CACGCTTCCAAAAAAAAAAAACTTAATC

AACGAGGTAGTTATTGGTATAAT]
TTAAGC CGCAGAATTT

GTTTCAAGAGAA
TAACTTCTA
TGAGAAGAATTGIG

G
T.
CTC,
1
oo
A
G
A
T
A

GOTT

T, ’GCCATTCCTA

TAAGCTTTGGTCAGGGC,

GCTCCCTTATTAAGTAATAC

)
(),
(-

CAC

AATTCACCCAGCCC,
AATG

‘TTICATA,
TTATGCAA,
CC, G

AT,
GGCTTTG

313
G
T,
3
-
]
e

¢} T'L

TAACGCCAA

GOTCARAAACCACECC
CCGAAAGGTGTATGTC!
AAAAAAAA

GATTAAGCTTCTCA

GAATACTCGGGGAGACGCG
CGC

CGTA
ACTAACARARAR

LLLbLLbLLLAC \G
\AGAAACTTAACGAAA

C
TAAGG

TAATAAA

T.

A

[GGTGTTT

CACTTGAT

CGAAACA

Tt
ot
Tt
{ep}
Lo
G
G
2,

GAAG
ATACCTAACAA’
AGCTTAATCACTAGT

CCGCGGGAATTCGATTAAGCT TAACGAGGT Al
CTGGAGCTCATCAATCAJC; TTTEG

ACATCAAGGTCGTCATG

GTTCCACGCACCTGTAAGT
AGVAAACAGAATGLTCGTAFP

CGACGG
ACGAACA

CAGAT]

TCCGGCGCTCACACGGCCT

GGC TGGACAGGAAGAT

GGA“CTGCCCGATCTCGACGGACGCGCCCAGATCT
ACACCAAGTCGATGTCAG A CGAT
G GCCCTAACTCCACCGGCGCTGACATC

GGCAGA

GGCCGGCATGTTT
GAAAA

G,
e T
G

TACA AC,
ACAGTAAATATC
CACTAGT

GATTAAGCTTAACGé%

AACGCGTCGATTGG
CATTTATTCCTTTAAA

TGCC
AAAGCC
GCCCT

GACATGGGGA
% JTGCTCG

'TCA

CTCT

GGACTCGATCAA
GCTACGCCTAAG
AATCTCTACCAA

AAAAAGCTTAAT

GCCCACGTT! A
CTCGAGCCGANGCCOLCCARAGRTC]
AAATTACAATATCAAAAAAA!

\AGAAGTTCTTTAAACTC
\AAATGACCCCATGGTGT
GAGGACAACATCGAGTT
TCCAATACGGCGAGGAT
TGATGAGTGATCCAATA

\AAAGCTTAATCACTAGT

ACTAGTGATTAAGCTTTTACCGCACAAGGCAATCTCTGCATCC
ATCCCCGAGCCTGATATTATTATGTAATTAGA%%TCCATACGC

ACGTCGCTCTACCACGATCACCCGCTTCCTCC

AAGCTTAATC

AAAAAAAAA

P47 tumor suppressor
2 protein

2e-09

Novel gene

10 Novel gene

Novel gene

NADH dehydrogenase
—-Acanthamoeba
castellanii

10 1e-37

Novel gene

Novel gene

Proteasomal ATPase

3 4e-47

ATP(GTP)-binding fets

2 mRNA 2e-07

GDP-mannose
3 pyrophosphorylaseB
(GMPPB)mMRNA

0.41
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Iv. 1 =z

WA AFAR obrlube oA /17 AGANNA A e T A5
S4o] Wolzlth, e} o5 & Ad A A AGAIE WEH F

et Aol PhaE ol 8% AT naE o JuPE o A

RT- PCR= el&ataith o ¥wel ¢ 2= mRNA®

2 Fa3g DNAE FAste dAlA AL FAAA 37 FF9

4z
i)
)—U
Q
=
o
N
oft
o

oligo-dT primerEs AF&3ste] ZH7] ©& cDNA pools 43 o, 747t
cDNA g Aloll AFE-3F primer$t 3714 €] arbitrary primerE £ o0& Al
stol PCRS FaToZH T2 cDNAE FEH3te] vl A=zt F%
FFe] AolE EA sk Folth o] EAYHS 7[EY d7IAE AR AE
Ne= AElA A arbitrary primerE& AF&3lY] genomic DNAE PCRel| ol& #
A7 FEZPA 1 gFA S EAEE random amplified polymorphic DNA

Holl ZtaA], 183 mRNAA S| 3 gl th4o 54 <A77 d&4
o7 BH(poly-A)H = S 1dste] /g o=zs mRNA 2HaAe Ao

=

2 AFeAE ole g WS S T 1570 A ofHlntel A S7Eg
TEES Ao, ol oA AT AZIA = ofvubel M Kt
AdzdS A7 opuutell A o Wd o] Friets 8-S mRNAGOA thA]

18l7] #18l Northern blot 415 AAIgE 23 10702 Z28o] Al #HEA

_29_



of Wdo] F7HHE Felstdlth olH3 FYEL JRAjoprvtE R Y 2 A
AR1A] glstr] fsl o] d7IMdol 5ol8 primers 2 ko] vk
¥ genomic DNA®} A. culbertsoni, T. vaginalis, E. histolytica, 18|31 E.
colis %] genomic DNAE Fd o2 PCRS 33l A culbertsoniol A 7+
PCR SF4t=o] Uas gl

AdZAA F7hst 859 #FHAA ARE TAHsaA Automatic
sequencer® DNA 7|14 ES B435te] ZAAsla BLASTX Zz2asloz A
gl {12 R} fAeE FHaAE JAS A3 2A+= ING p33/p4d tumor
i AG-12
7IEE AAE = Y. =3 TCe
NADH-dehydrogenase, G-1& proteasomal ATPase2} 7G-2¢
ATP(GTP)-binding fetb mRNA, a8 A G+ GDP-mannose
pyrophosphorylaseBst Hl&23 4714 4S HeEtldth 53] o|gA s4€ &
5 F AREFgA Edo] 108 =713 NADH-dehydrogenase= " E &= =g
obffe] AArdEAle] A gqAR A 1ot NADH dehydrogenase!
of 3H ol 9 nuoG FHASHP FE)|ZAE Ao Salmonellacl A Al
738kE W Salmonella®] A& el vlaf WEAdo] dA 3] Fol &t
¥ HF 9o]® NADH-dehydrogenase’} W 543 dAad fAES x3etn

w
d
w
d
Do
w
>
¢
w
D
—
M
ic)

suppressor protein® AFSFS AL,
[ex]
=

o' A= FARRE DNA

H

= Aoz AZEAY. £33 Proteasomal ATPase®l Proteasomes A %
Wel Al proteolysis®] ¢ &3 DNAUALS HAIGAIE 24dets o= deA
At B3] B AFo|A AT ATP-dependent protease E33E F QA E
Ul protease® A #l4E wro o] whuld B3 whAo oldtin e Huh
ol W=Adol Tag JiAoluute] Al&E At o® JhAopHnbe] 9]¢}
2E S gz FajEaae] By SR WEAdo] UM ¢ de o=
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o}, o] 2] @ GDP-mannose pyrophosphorylaseE AW 3o 7} Abd gt
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3. 10702 #8<2] DNA 714 €S BLASTXZE A3 23 5719 32 &
Abgl @7l del Ha® wb glglem 1 9ol ING p33/pd7  tumor
2 feth, HAAG A
#AoslE E4AF9 kel NADH-dehydrogenase, 123l GDP-mannose
pyrophosphorylase®} fAFet G714 E-& e ST

4 53 B AgAE 9547 A0H nuoG F945 £ 2 NADH-

e

supressor protein, A& HAAL 24wl 9

dehydrogenase®} A|Eu] whulad R 4o T3 &H3A9l proteasomal
ATPase 181 HE5A 422 487 GDP-mannose pyrophosphorylases

w2l sk

ol EAAI LW/ MFste] WEAHl Fhd obutE vhgo
FAAALS W ole BAUA Ex 54 B fAAE wde] WE el
whel opvluke] WEgo] F7b
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Abstract

Identification of differentially expressed Acanthamoeba
culbertsoni mRNA induced by the mouse brain passage via

DD RT — PCR analysis

Don-Soo Kim

Department of Medical Science

The Graduate School, Yonsei University

(Directed by Professor Tai-Soon Yong)

Free-living amoebae in the genus Acanthamoeba are ubiquitous iIn
environment (fresh water, soil and air free-living amoebae) and some of
the facultatively cause humans of granulomatous amoebic encephalitis and
amoebic Kkeratitis. In this study, based on the fact that the virulence of an
amoeba (Acanthamoeba culbertsoni) which has been cultured in laboratory
1s restored via consecutive brain passages, identification of the genes
responsible for restoring virulence in the brain passaged A. culbertsoni was
attempted via differential display reverse-trancriptase polymerase chain
reaction (DD RT-PCR) analysis. Restoring of the virulence of the
long-term cultured A. culbertsoni in the laboratory was verified via 2

consecutive mouse brain passages. Mortality of the infected mice was
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raised from 5% in the first infection to 70% in the third infection (the
second brain passage). By DD RT-PCR analysis, 15 brain passaged
amoeba induced amplicons were observed and screened to identify the
amplicons which more expression brain passaged amoeba than non-brain
passaged amoeba mRNAs by all the primer combinations used in DD
RT-PCR via Northern blot hybridization analysis. For RNA Northern blot
hybridization, amplicon reamplified each DD RT-PCR reaction, which was
pooled and used as probes after labeling with P ten of the 15 brain
passaged amoeba induced amplicons were turned out to be increased from
the brain passaged amoeba mRNAs. Further characterization of the 10
brain passage induced amplicons by DNA seqeuncing and BLASTX search.
five amplicons were not identified and each amplicon is matched by ING
p33/47 tumor suppressor protein, NADH-dehydrogenase, Proteasomal
ATPase, ATP/GTP-binding fetb mRNA and GDP-mannose
pyrophosphorylaseB. NADH-dehydrogenase, Proteasomal ATPase and
GDP-mannose pyrophosphorylaseB are reported that they are related
virulent elements. In conclusion, each gene may be played an role in

resorting virulence of A. culbertsoni via the mouse brain passage.

Key Word : free-living amoeba, Acanthamoeba culbertsoni, virulence, DD

RT-PCR analysis, Northern blot hybridization
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