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Amoebiasis still is a very important parasitic disease, which results in severe
and invasive disease all over the world and causes about 100 thousands death
cach year. However, no all of Entamoeba histolytica strains could cause disease.
In fact, only 10% infections could cause clinical symptom, but the mechanism is
still not clear, may relate to infected strains. Study of the strain variations could
reveal their genetic connection and transmission pattern among humans. Six
tRNA- linked STRs polymorphic markers have been used as genotyping marker
to analyses clinical samples. Type 1 and III are most dominant types in both
HIV/MSM and HIV VCT groups, where as Type I caused most ALA and
diarrhea cases. To compare to foreigner groups, the Indonesian labor group was
most diversion containing 7 types and was different to the types in Taiwanese
group. Some Taiwanese types are most similar to the types found in Japan, like
Type I, Type III and Type VIII. New designed Promoter-Transposon Display
assay was suitable and reproducible for the genotyping of Endameba histolytic
and was also convenient and cheaper than other pre-exited typing methods. A
survey was conducted in a mental institution in east Taiwan to investigate the
epidemiology of E. histolytic this year. A total of 2500 patients were screened
separately. Stool ELISA showed E. histolytica infection in 17 cases (0.7%),
among them 5 cases (0.2%) was positive for E. histolytic by PCR detection. The

prevalent rate of E. histolytic was reduced 10 times than last year screening.

Keyword: Endameba, genotype, molecular epidemiology, step and locus 1-2, six
tuna- linked STRs polymorphic markers, HIV/MSM and HIV VCT groups,

Promoter-Transposon display assay



Fe st = % (amoebiasis) & A7 ¥ = J fi.( Entamoeba histolytica )
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histolytica Microplate Assay F£p Remel (USA) > Guanidine thiocyanate B p
Amersham Pharmacia Biotech (USA ) > # & * ( Celite®) P B  Merck
( Germany ) > AmpliTag® DNA polymerase F-p Applied Biosystems (USA ) »
Platinum® Pfx DNA polymerase 2 TOPO TA Cloning Kit for sequencing P& f
Invitrogen (USA ) ; NuSieve 3:1 agarose P p Cambrex (USA ) Chelex® M-
p Bioi Rad (USA)- )%in ok = Bk HMLI:IMSS B p ATCC (USA) > 24

iz Alul P p New England BioLabs (USA) » H 8 Z B35 % 388 % o
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¢ P~H t ik » 11 phenol/chlorofom/isoamyl alcohol 4 & DNA - =¥ DNA

218 Wi F PCRFER -

locus 1-2 £ F13| & &7
¥ Zaki fr Clark #72& * 2_ locus 1-2 PCR 31 + ¥+> 4 %] & R1 (5’-CTG GTT
AGT ATC TTC GCC TGT -3’ )/R2 ( 5’-CTT ACA CCC CCT TCT TCT ATA ATT

-3’)>PCR » J& % 5 ul DNA template> 0.5 uM R1/R2> PCR buffer> 200 uM dNTP -
2.5 mM MgCl, » 0.05 U/ul AmpliTaq” DNA polymerase » ¥ f& 4, %% s 50ule &
Jein A2 m 96 CAe g 5 A 4815 > 27 30 B TR~ &* B & J& 5 * denature 94°C, 1
& 45 5 annealing 60°C, 1 4 4& ; extension 72°C, 2 A4 4 > # {8 11 72°C, 5 & 484 oF

Fle o F R~ 1isM 2 EFE T iARRIALER PCRF GAF SES T

W s 0 27 DNA P B 7] A 5 o

STRs-containing loci £ ]3] &) &%

“% STRs-containing loci PCRs & Ji ik i & 4p e > “érf 1 & R
annealing temperature # fe *b o & — @ & J& 7 35 B #% > 2 ¢ denaturation
B R 5 94°CF J5 30 )~ @ annealing temperature B i& & 7 ¢ 51 3 g & [ 4o
2 ) e HF BPER 5 304 - @ extension B &R 5 72C 0 F P
B304 > 1+t 5350 % > = PCR B {6 Pl 4e ~ 5 & 48 72°C &0 final

extension® 2 * PCR F o F R > 15% FEHqaA&pPlAP L
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%‘ -
E. histolyrica-specific
primers

AL-HS CATCTCCATTATTATCTAGATATCCT 57
TTATTACT

AL-C GGCACGAATGCTTTGATATATAA

DA-HS (Hsp1)® GAGTTCTCTTTTTATACTTTTATA 50
TGTT

DA-H3 (Hsp2)? ATTAACAATAAAGAGGGAGGT

NK2-H3 GAAGCGTCTTTTTTACTATTAGTG 59
NEK2-H3 GOCGTATTTTTAGAATAGGATAAG

RR-H5 GCGCCTTTTTATTCAATATACTCC 57
RR-H3 GOATGAAGATATCTTCACAGGG

STGAD-H5 AAATCCTGCCACTGTCGTAA 58
STGAD.H3 AATCCCCGTTGAAGAGTTCT

S05 GTGGTCTAAGGCGTGTGACT 55
S0-H3 GTGGGACCACTTTTTATACCTA

PCRA¥2E# %2 TR

= - # & 47 srehp % locusl-2 z. ZL F1 5 71 » ¥ K £ 3'to 5' exonuclease
¥4 75 12 Platinum® Pfx DNA polymerase i {7 PCR £ Ji» i 240 15 L
template DNA > 0.3 uM primer mix » 1X Pfx Amplification buffer > 1.0 mM
MgSO, > 0.3 mM dNTP mixture 2 1.25 U Pfx DNA polymerase * & J& & % %8
e S0uL» 204 Che 3 A dhis 8735 BRI B+ BRI
94°C x15 % » 60°C x15 #j > 68°C x 2 & 43 o

PCR 2 # 2 ¥ 7 i¢ * TOPO TA Cloning® Kit for Sequencing > #-+ it
srehp % locusl-2 2 4 tg 2 & » pCR 4-TOPO §*#1 ¢ » #RE ~ H 1% 7 X5
BESHCE T 0 UFIpEE 2 A E T A srehp 2 locusl-2 2 3
tg A o £ 27 H i DNA %5 > 12 BLAST #2;% #3% > & 522 GeneBank
FTOREV A FREFXE TS
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Transposon display # F13| w] # 2

/% 1% Srivastava S & A [23 [#7it > [iARACB] - 0 T B T

Vspl 2455 +7 3

#7174 B~ 751 Total genomic DNA {7 Vspl (& & 5U) »> 37 C T ig® 5]
PF o A1 2 IREEAE S S0ule 1% Qiagen GFX kit W 4z DNA > ¥ 4] * T4 DNA
ligase i #% adapters §= genomic DNA > Z_ { #-ligated products 2 TE buffer 10
i AFE > i H FPCRF Jb o 5% 515 4ok = o
Preselective amplification

fI#* P31+ 4Pl 51+ T PCR F & > & gt 4e™ D 12pmol 51+ ~ 1
& PCR Buffer ~ 2.5 mM MgCl, ~ 1 & BSA ~ 0.6 mM dNTP 4- 1U Tag DNA
polymerase - PCR # J&in 42 5 : 95°C ¥ * Smin; H 4 30 cycles #% = 95C
F 3045 »45CF B30 #5340 70C v 1 A4 > S tsRIE B2 70 CF
10 # 4 - PCR product * TE buffer 20 & f#f§ » ™ i i&- 4 iTiE # 1+ PCR
Fg o
Selective amplification

L B[ P2/P3 ) iT2n st B {3 > ik T 7% i 2 {7 touch down PCR:
12 pmol 51+ ~ 1 & PCR Buffer ~ 2.5 mM MgCl, ~ 1 & BSA ~ 0.6 mM dNTP

4 1U Tag DNA polymerase’ PCR * & /4% 5 195°C i * 5 min; # 4 12 cycles

11



VAT = 95CF B304 »65CF B30 F4-70Cie* 1 ~45 > & i PCR
T R 1C o RIEF 5o 186 24 P57 R annealing temperature 57°C
FI o B fs P E b2 70 CF & 5 ~ 45 - PCR product * i % = {6 12 6%
polyacryamide urea gel & At RlA & & (2 ¢ F 5B FER)-

m.—

Gensmic DNA
Vspl 3 \ Vsp! site 4
I SINE —
* Dicesticn with Vspl
— SINE |

+ Adaptor igsfion
—_+ SINE P

+ Pre amalification

<+ P1
ﬁ—{ SINE [r—
'l
[Vept W) +Suihi:tiua amplifivation
< 32F P2/P3
: SINE
——] Jos
Vspi#i) * PCR Product
3P
(Vsp1 Hl)
% =

Primer sequences used in transposon display

Adapter primers

Forward S TACCGC CAC ACCCACCC Y
Reverse 5 GGG TGG GTG TGG CGG 3
53" PCR primer
P S GTGGGTGTGGCG GTAATC Y
3" Internal SINE]
primers
Pl SAGT AATCTCTTTGTT GAA CCT A Y
P2 5' GGG AGA GTC GAA GAATGAATTT 3’
P3 STTCAAA AGCACCGTCATAACCAY

12



Promoter-Transposon display £ %3] W] &2
%% Singh U [24]% Srivastava S [23 1% A 2 %2 % AP % % > = #

2 4@ =
Preselective amplification

f1* biotinated SINE P3 31 + 4= MIR promoter 3! + i* PCR * & » * J&
i & 4e™ D12 pmol 31F ~ 1 & PCR Buffer ~ 2.5 mM MgCl, ~ 1 & BSA ~ 0.6
mM dNTP f- 1U MLVA genotyping Tag DNA polymerase - PCR * &/ 42 5 -
95°C i¥* Smin; # 4 30cycles A% = 95CK & 30 ) » 45C & Jis 30 ) fc
TOCi®* 1 245 s P H B2 70 CF B 10 4 45 - Purify PCR product with

Strepavidin magnetic beads and wash with ddH20 ° #7%* 513 44 = o

Selective amplification

F1#* SINE P2 51 3 4= M9R promoter 5/ + ¥ PCR ¥ Ji& > fi&x T 7|if 2 g {7
touch down PCR : 12 pmol 5!+ ~1 & PCR Buffer~2.5 mM MgCl,~1 & BSA -
0.6 mM dNTP 4= 1U MLVA genotyping Tag DNA polymerase * PCR ¥ J&/x 4%
= 1 95Ci®* S5min; H 4 12cycles % = 95CF &30 F) > 65CF J& 30
Fife 70CiE* 1 4 48> 0% B PCR g™ $RM M 1C > R1EF 5o 85 24

3k 12 annealing temperature S7C * &> B S RIE B 710 CF 5~ 4 -

13



®] = ~ The flow chart of Promoter-Transposon display assay

MOR P2 P3 P1 MOR P2 P3 P1
—_ - —_
P — P I— ]
GeneB Gene A

l Do PCR with Biotin-P3 + M9R primers

P3-5 P2 P2 P3-
— —_ <+

[ —
- |
MR B2 3
MOR P2 P3- — _
— -— <_I WR MOR Pi Eg Ez E.
«— [ 1
9R M9R 9R M9R
— -— —_ P

1. Remove primers & dANTPs with Sephacryl S-300 spin column
2. Denature PCR products with 0.1N NaOH for 5 min and wash with ddH,0
3. Purify ssDNA with Strepavidin magnetic beads and wash with ddH,0
4. Do PCR with P2 + M9R primers
MR B2
MOR P2 —l MR %

i |
P2 P2 P2 P2 /
+ + + +
M9R M29R M32R M40R —

1. Run electrophoresis or capillary electrophoresis

2. Turn image result to Bionumeric data and do
phylogenetic analysis

3. May use different promoter primers plus SINE primer
to design Multilocus sequence typing (MLST) method

# = ~ Primer sequences used in the Promoter-Transposon display

3’ Internal SINE1 primers
P2 5 GGG AGA GTC GAA GAA TGA ATT T 3’
Biotin-P3 Biotin-5" TTC AAA AGC ACC GTC ATA ACC A 3’

Promoter reverse primers + 5'Pvu Il CAGCTG
M29R  CAGCTG(G/T)(A/T)ATCTCTTC(C/T)ATT(A/T)C
M32R CAGCTGT(G/C)TT(T/G)TTGTTT(A/T)ATT(G/T)
M40R CAGCTGTTTTT(A/T)AGTTCTTTTT
MOR  CAGCTGGATGTTTATAAGTTCA

14
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3
lﬂ)ﬁ F 5k = Transposon display (TD) £ F13] &) & 7 & j* gud > g2 egig

i Srivastava S & 4 #7if s 2E = TD 8 F] A W] & 7 > /2 o #9734 B~ 5 Total
genomic DNA £ 12 Vspl 2435+ 2] » & 12 T4 DNA ligase {¢ £+ adapters >
LiFA X PCRE oo #m > F2F P o § B0 11 F st 5 F I
222 PCR¥ 5 » 25 #4143 = PCR {42, PCR A% » Pl &3 i 14 o

EE O RARDIP RS bands 0 £ RBcc P TR 0 Flpl k@ gt B E o

iem it TD £ F1A| %] & 47 > /2 ¢ 2 Promoter-Transposon display
(PTD)A FIA] & A 45 2 i » JARAeRI?2477% o f *0FpA Pk 2 i Rl e
2005 # % > %% » % coding region ¥ 2£ % #1iT » non-coding region — 4k 2t
¥®> @ & # ¥ promoter ¥ ¥ 7 7 # %2 DNA A 7|[24] > 4 }+ SINE
transposons ¥ random & » & F] & ® % 450-500 copies’ F]pt = = SINE 3|4
%_promoter DNA E 7|7 PCR TT%’F’ rzE * e PFGE 4% 2 finger print » 14 i&
7 22 F]A] %] & 47 - 2L 12 biotin labled P3 SINE primer 2 M9R (M29R, M32R or
M40R) promoter primer :& {7 outer PCR » £ 14 P2 primer 2 M9R (M29R,
M32R or M40R) primer i& {7 inner PCR o o k| BB 4538 (77 %7 4% — 4D
Taq DNA polymerase > ] ¢ #7 ¥ & DNA pattern ¥ 48 & #8 » PCR % 7 if

o 4Bz Ao m o AP de* MLVA genotyping * fhenzyme % it kR i
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# {5 > #1 & 35 DNA pattern i]*u—a Ppecie Tl o AeBlZ Be AP EAF Y B2 & D
F A P oK = DNA & {7 %= PTD mapping % 3 # i Tt > 2 & A&7

Boend e HplE -

HIV % &Gt f A e ok = chg FI3 6 4 45

d 5= '5];? ik i ,—;‘—%5 EF AT 2 HIV % % 6 6 iﬂ" (person seeking
voluntary counseling and testing; VCT) % 7 = = s VA R . i
GES ARSI RHEE SRS e FE(ehr) . & 4802 BF 4
WP o R F STAGHRFPE T apEi s AP 5 S AT E IR D
tRNA-linked STRs 28 F] 3] ] 4 47 T o d 3304 4 48 & /% #-locus RR PCR
DREF IS AP TP AKE P “f Ay A2 5 % tRNA-linked STRs
(locus SD, SQ, AL, NK2 %2 DA) (Bl = )iz & locus 1-2 :& {74 45 o #-KFT F 97
B2 T RhESEETRGRET %3 # 1% Dr. Graham Clark #73% &
tRNA-linked STRs 2 short tandem repeat & 71| 3 4% & i {7 +* %> & — F& locus
PEFRARRERMI SIS 2 R OAFAN o deBle AT o AR
# R locus SQ * 3 AT FIA] %] 2 133 Dr. Clark #7# i=chB | FALE > @
2 NCBI F# 2 ¢ p 9% i3] % EH47 2 EHS subtypes — 3 o locus NK2

FOEILE B oAb - & J3NK #2 JANK subtypes ° @ 7 locus DA # B3 31
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o A4 2 #7774 % NEW subtype °

FeAF T AR IR 10 Fﬂf‘ I %LE’?”JHIVVCT«‘)]%,& v RS R
tRNA-linked STRs (locus SD, SQ, AL, NK2 % DA)Z% locus 1-2 e5 7| Tl
(7445 7 @3 Typel~ TypeIll ~TypeV % Type VI § m /61 & 3] u] » %
33332 14X 4cdkT 73 o FE10 I“HIV}J%é,mI Al %] Type I ~
Type Il ~ Type IV 2 Type VI T w fa4|% > 235 6~1~2 % 1 A 4pi > Type
[ 2 Type Il _5 8 % 03] %] - Type IV 22 Type V 5§ & locus SD ® 4p £
— & repeat (15SD % 12SD subtypes) (Blz ) . F1 5% & 2 b — B k14 F] insert
ordelete — frepeat iz * R E A ANRAZ A FBAREZTE- HFTT ot 8
BT cBHIVRERLY Al SRR E SRS > P2

pAafREEn > A &A% 5 Typel 2 Typelll -
R A r2z e g A L g e o = e 13 w4 47

3+ 11 3 %2 tRNA-linked STRs (locus SD, SQ, # DA)fe & locus 1-2
ETITA E FRAARA AP A T B LR A 1T FIRE 4 L& 03
W % Typel~ Type III ~ Type IV ~ TypeX 14 % Type XVI & 7 fa 3| % » # ¥

REWHEB L L S Typel -~ Type IV~ Type X 2 Type XVI > @ Type XVI

e BEF AR N (HrE T )ed A L iR % 4 458 3R Type VIII
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kp ok S¥s2 p AL o> Locus SQ (PR ix FF ML P A2 A% - R ;@
E R AT IR L F B tkenad & %] 5 Type Il ~ Type IX ~ Type

XI ~ Type XII ~ Type XIII ~ Type XIV 2 %2 Type XV % = f&4] %] » # 4] %] §
BERE EH 8 BNRART A PL R BEF A AP B R

-tk 5 Typel BRI A chTypel4ple » 4ok T 9751 o
}ﬂﬁf‘, ¥ = mil}‘]m]g b*:[j_-_;,,ky A

B ALA R Y 1 &35 5 Typel 2 Type VI Ligerm & 1 & 319 3
Type I ~ Type Il ~ Type IV ~ Type V 12 % Type VII & T fa 7] %] » @ & g o
i BAEAL®AE > ¢ 7 Typel~ Type Il ~ Type III ~ Type V ~ Type IX ~ Type
X ~ Type XI ~ Type XII ~ Type XIII ~ Type XIV ~ Type XV 11 2 Type XVI %
Lo g o BY Typel = flpkd$ #Mm > @ TypelV 2 TypeV &
R E LSRR F B (AT ) FNA R EHEA R
HIV/MSM *%#*¢ » Type VI ¥ & ALA }?5 BY B AR 4 Typelll rr!}f;‘a B
w Btk o B % Type IV r2 2 Type VIL & Bt UG A s B o & &3
G F AR E A SR B 4 Type [T o & B $ 5L # 0 %2 HIV/MSM
HEEARR o BRI FRUFRA DY AR AR > P R B
TR AN FRE R F T SN - AL LA Bk ¥ A

%b%f&ﬂf.ﬁi;l*%}%"“‘“']‘% #Bém;vﬁﬂ,;ﬁ\zﬁl L oh & _L_gcbl:;
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B A e HIVMSM *%#4p it B (4o T ) o

Locus typing & F1#.5 5% i B2 tRNA-linked STRs typing % & 4 %

s & £i:g 7 HIVMSM -~ | 4 % ﬂ,%‘ﬁf& 1= BEEZFLT ijf‘l‘%b‘)}%
BAMAE 38 G A FA A 447 > 5 L * locus 1-2 % #h¢nit 7 PCR & &
B & 47 o # i 38 ] locus 1-2 typing s z_F & Z_locus 1-2 & F] 4| &] » # i
* Megad H.ip w1t k8 4 73 F A %] Locusl-2 i x 0 47 7 2 W4 H s
TR R s E I N E R AT E TR
ii?p/w\f)?rjr)il’ﬁ k= Alwlenlocus 1-2 7 5 L% > e A B¢ o1 > - i locus
1-2 A 747 5 2 4p B 2 e bl4c ! & locus 1-2 type B ei 5 ¥ # 3F Type
IV 2 TypeV & faA| %5 HeY @4 locusSD 3 £ 8 > - B 5 15SD
subtype » ¥ — i % 12SD subtype ° locus 1-2 type M % E subtypes B| 7 4 4
332 457 I Types) & - fE Type ® ¥ it 7 — f231 = #8 tRNA-linked
STR loci en £ £ o}t & 5% A1 i34 7 2 locusl-2 s Al W~ 4985 H 4
% 9% o Tt g e 2 @ tRNA-linked STR loci 4 #t ## 3| { = & 03] &) &

1555 o
BB EEEERE T W E

S ERAR AT PR AR BT ORI HAIRICR B

19



2R FERY T RERHIV EF 2 R R LR[2526] 0 HARKR
%ﬁiﬁiﬂ%@imﬁﬂﬁma’éW%W&%ﬁ%“%¥lﬂﬁiﬂ

R EETE B E DT AT AR A T et 2 SF R b g T

a

KA > AR A 5‘ o & :,gtz PR e ARE o A TR A LB HERE P
TR AERERRE £ A R BRAFERT SRR HL 2
%;E%}&f?_}‘?’ A )%‘ P ?/\1 R 5 &£ T ]L‘v‘vgj’ a‘\“'l& 1‘%3‘4 )%‘ %‘meﬁ‘-f N
e A B P IS E 22500 4 THA &>+ 3 837 % THA titer

>1:32 » Ameba ELISA F5 £ 17 4 (0.7%)% PCR Fs 4+ 5 £ (0.2%) (404 =) » ¢

R

RHFFRRE EERI0R 0 X BER L S AR 0 R

2

ieBFE S TR R F AR R RS 2 el -
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e
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Figure 3. The results of Promoter-Transposon display assay.
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Table 4. Characteristics of 57 case subjects with amoebiasis by serologies and 228 controls

without amoebiasis.

Variable Case Control Statistics
(n=57) (N=228) P=
Age, mean (range), yr 34.5 (21-55) 30.5 (19-65) 0.001
Male sex, N (%) 55 (96.5) 199 (87.3) 0.05
Men who have sex with men 51 (89.5) 116 (50.9) <0.0001
Married 6 (10.5) 34 (14.9) 0.06
Education achievement =bachelor 31(544) 162 (71.1) 0.01
degree
Sexual partner>1 51 (89.5) 207 (90.8) 0.8
Use of illicit drug 6 (10.5) 16 (7.0) 0.4
Previous history of STD, 7 (12.3) 22 (9.6) 0.62
Oral-anal sex 29 (50.9) 36 (15.8) <0.0001
Oral-genital sex 48 (84.2) 157 (68.9) 0.02
Receptive or insertive anal sex 41 (71.9) 82 (36.0) <0.0001
VDRL=4 5(8.8) 6 (2.6) 0.04
HIV infection by ELISA 10 (17.5) 8 (3.5) <0.0001
Use of condom in oral sex on 1(1.8) 23(10.1) 0.01
=75% of the occasions
Use of condom in anal sex on 22 (38.6) 42 (18.4) 0.5

>75% of the occasions

45 Frn ik F i s
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Figure 4. The subtypes of 6 tRNA-linked STR loci. Provided by Dr. G. Clark with some
modification.
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Table 5. Analyses of genotypes of 6 tRNA-linked STR loci among different risk

groups.
Type Symptoms Group Genotypes Case
Locus 1-2 S-D S-Q D-A A-L N-k2 ~ humber
I ALA HIV D 15SD 4SQ 6DA 8AL JANK 4
VI ALA HIV E 12SD EH47 15DA TAL 10NK 1
VIl Diarrhea VCT E 12SD EH47 15DA 4AL J3NK 1
1 Diarrhea HIV; VCT D 15SD 4SQ 6DA 8AL JANK 2;1
v Diarrhea HIV B 15SD 4SQ 5DA 4AL INK 2
\% Diarrhea VCT B 12SD 4SQ 5DA 4AL INK 1
\Y% Asymptomatic VCT B 12SD 4SQ 5DA 4AL INK 2
| Asymptomatic VCT D 158D 4SQ 6DA 8AL JANK 2
11 Asymptomatic HIV ; VCT G 11SD EH47 8DA TAL 10NK 1;3
| Diarrhea Taiwanese D 158D 4SQ 6DA NA NA 1
11 Diarrhea Taiwanese G 11SD EH47 8DA NA NA 1
X Asymptomatic Mental Hospital A F 15SD 4SQ 13DA NA NA 1
v Asymptomatic Mental Hospital B B 15SD 4SQ 5DA NA NA 2
XVI Asymptomatic Mental Hospital B SY2 15SD 4SQ NEW NA NA 2
| Asymptomatic Mental Hospital B D 15SD 4SQ 6DA NA NA 1
VI Diarrhea Japanese E 9sSD EH8 15DA NA NA 1
11 Asymptomatic Indonesian D 15SD 6SQ NA NA NA 1
1 Asymptomatic Filipino D 15SD 4SQ 6DA NA NA 1
X1 Asymptomatic Indonesian M 12SD 4SQ 9DA NA NA 2
X1V Asymptomatic Indonesian M 16SD 6SQ 15DA NA NA 1
XV Asymptomatic Indonesian M 16SD 2SQ 9DA NA NA 1
IX Asymptomatic Indonesian E 16SD 25Q 15DA NA NA 1
Xl Asymptomatic Indonesian C 12SD 4SQ 9DA NA NA 1
X1 Asymptomatic Indonesian C 12SD 25Q 3DA NA NA 1
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Figure 5. Comparison of locus 1-2 typing to 6 tRNA-linked STR locus typing.

Table 6. Comparison of the amebiasis screening results by different methods.

Year  Case No. IHA =32 ELISA (+) PCR result

0 E. histolytica(%) E. dispar  E.h/E.d Mix
2003 1976 - 80 (4.0%) 41 (2.1%) 3 2
2004 983 - 34 (3.5%) 28 (2.8%) 0 0
2005 2627 - 44 (1.7%) 32 (1.2%) 2 1
2008 2432 826 61 (2.4%) 59 (2.4%) 6 0
2009 2500 837 17 (0.7%) 5(0.2%) 1 0
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