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(57) Sang ché dé xuat phuong phéap in vitro dé phat hién sy c6 mat cua it nhat 1a mot

protein cua E. histolytica, doan, bién thé hodc thé dot bién cua nod trong mau huyét thanh
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va tac nhan lién két dac hiéu véi it nhat 1a mot protein cua E. histolytica.
1 2 3

cic dai

Phin o leemg (kD)
Al (kDa)

170 —

et —a 152

| o G

o N — 123

T A =y 110

B — 100

—> 82

70 — > 76
55 =— l Burtng 1: Huydl thanh ALA cda ngudi gom duwoc

Burtrng 2: Huyél thanh &m tinh IHA cla ngu & gom dures
Burdrng 3: Huydt thanh ALA cia nguweéd dai didn



33872

Linh vure ki thuat dwoc dé cap

Sang ché dé cap dén phuong phép phat hién protein ctia Entamoeba histolytica

(E. histolytica) trén mau xét nghiém.

Tinh trang k¥ thuit ciia sang ché

Entamoeba histolytica (E. histolytica) 1a vat ky sinh don bao, ma la nguyén nhan
~cua bénh do amip gdy ra ngoai duong rudt, ma biéu hién nhu bénh 4p xe gan do amip
* (amoebic liver abscess - ALA). E. histolytica gy ra ty 1¢ bénh tat va tr vong cao ¢
ngudi, ddc biét & cac nude dang phat trién. Vi du, E. histolytica anh hudng dén khoang
480 triéu ngudi mdi nam; khoang 10 phan trim s ngudi nay phat trién bénh viém rudt
két, ALA, hodc cac triéu chimg bénh ly khac. T chirc Y & Thé gi6i (World Health
Organization - WHO) dé thong bdo rang trong nim 1997, bénh do amip gy ra ding
thir hai trong s6 cac nguyén nhan gay tr vong trén toan thé gidi so v6i cac bénh ky

sinh khac.

Vao ndm 2005, mot nghién ctu dd dugc thuc hién & Malayxia cho th?ly réng
khoang 72,4% trong sd 58 ca 4p xe gan nhdp vién Hospital Universiti Sains Malaysia
“ (HUSM) trong vong ba nam dugc chan doan bénh ALA nho 4p dung thir nghiém phat
hién khang thé (Zeehaida va cac dong tac gia, 2008)._'Trong nam 2009, bang cach sir
dung k¥ thuét trén co s ADN, 76,7% trong sb 30 ca 4p xe gan & HUSM duoc thiy 1a
duong tinh véi ADN ctia E. histolytica trong mu 1dy tir cdc mau hit ra tir gan (Othman
va cac dong tac gia, 2010). Bé phong ngira cac bién ching do ALA gdy ra, viéc chin

doan sém va chinh xac vé ALA 1a quan trong.

Viéc chan doan nhiém E. histolytica thuong 1a kho. Bénh ly do amip gay ra boi £.
histolytica d& bi nhdm 13n vé6i su thuc bao héng ciu don nhén to va su thuc bao hong
cdu gay ra boi Entamoeba coli. Cac thir nghiém chén doan sém bao gdm viéc soi kinh

- hién vi va nuoi cay.
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Phat hién khang thé 1 phuong phép khac ma c¢6 thé duge ap dung dé phat hién
cac khang thé cua E.histolytica trong cic mau huyét thanh. Tuy nhién, phwong phép
nay chi c¢6 thé 1a hitu dung & cac viing khong mang tinh dia phuong vi cac the nghi¢m
hién ¢6 st dung phtrc hdn hop goém cac protein ctia E. histolytica tu nhién va thuong
khong thé phéan Biét sy nhiém hién tai va sy nhiém trudc d6 néu duoc dun g & cac vung
“mang tinh dia phuong (Zengzhu va cac dong tac gia, 1999). O Kelantan, khi mirc do
| dia phuong chua rd, thi viéc dich két qua cia cac thir nghiém hién c6 thuong kho khan
do mtrc d6 huyét thanh duong tinh nén cao dic biét'néu chuan d6 khang thé 1a thip
(Zéehaida va cac ddng tac gia, 2008). Tinh huyét thanh duong tinh c6 thé con dai ding
nhiéu nim, vi vay tao ra nén cao do ddi tegng khde inanh cho két qua duong tinh. Vi
“vay, khong thé thu duge cac két qua mang tinh quyét dinh ddi vé6i cc ving mang tinh

dia phuong bang cach ap duhg cac thir nghiém hién c6 nay.

Mic dir cac k¥ thudt trén co s6 ADN nhu PCR thoi gian thuc da duge ap dung d¢
phét hién ADN ctia E. histolytica trong mu hat ra v6i do nhay va muc dac hiéu cao.
“chi phi dé thyuc hién k¥ thuat nay 1a kha cao va chi c¢6 thé dugc thuc hién trong cic
| phong thi nghiém chuan noi san c6 thiét bi chuyén dung va nhan luc di duge dao tao.
Ngoéi ra, viéc hat mu 1a quy trinh mang tinh xam 1an, va khong thich hop dé duoc

thue hién ddi véi tat ca cac bénh nhan bi nghi méac bénh.

Phuong phap chin doan khac bao gdm viéc phat hién lectin tim thdy trén bé mit
cta E. histolytica va E. dispar trophozoites. Viéc 1am nhiém té bao bang Entamoeba
bao gbdm viéc lién két lectin nay véi cac gbc Gal/GalNAc trén bé mat cua té bao dich.
Lectin, ¢6 phan tir lugng 260kDa, bao gbm hai cdu tric siéu phan tir 170kDa va 35kDa.
D4 thy rang céc thir nghiém chan dodn ma st dung cc khang thé don dong xuat hién

*d6i voi khang nguyén 170kDa tw nhién dd dugc lam sach c6 van dé véi cac két qua
' du’ohg tinh nhdm. Céc khang thé don dong d6i v6i dang cdu tric siéu phéan tir 170kDa
da dirqc tao fa theo phuong phap tai t6 hop va viée sir.dung cac khang thé dé phat hién
khang nguyén 170kDa thu dugc trong qua trinh thuc hién thit nghiém mién dich hién
co, kit TechLab Entamoeba histolytica II, dé phét hién E. histolytica. Thir nghiém
mién dich tht hai hién c6, Alexon"ProSpecT Entamoeba histolytica Microplate Assay”,
con phat hién ca cac chung Entamoeba gay bénh va cic chung Entamoeba khdng gy

bénh, thong qua viée st dung khang huyét thanh da dong ctia thd. Viéc so sanh hai thu
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nghiém ndy v6i phuong phap PCR va/hoac phuong phap nudi cdy cho thay rang thi

“nghiém Alexon chi ¢6 do nhay 55% va mic tuong quan 66%, trong khi thu nghi¢m
TechLab ¢6 do nhay 100% va muc tuong quan 84%. Tuy nhién, ca hai thitr nghi¢ém nay
ddu khong thé phén biét gitta cac ching gy bénh va cac chuing khong gay bénh.

Ngoai ra, viéc phat hién bénh do amip gy ra ¢ rudt tir c4c mau phén bang cach
str dung thur nghiém hién co d8 chan doan ALA, cho thdy ring d0 nhay thay dbi nam
trong khoang tir <40% dén 100%, tuy theo viéc didu tri dd dugc bit diu hay chua
(Fotedar va cic dong tac gia, 2007). Mot nghién ctru gn ddy cho thdy rang kit
TechLab Entamoeba histolytica IL, 1a vi du v& thr nghiém phét hién khang nguyén, la
khong nhay dé phat hién cac khéng nguyén E. histolytica trong cic mau huyét thanh
* cia cac bénh nhan méic bénh ALA tai Hospital Universiti Sains Malaysia (Zeehaida va

céc dong tac gia, 2008).

Do d6, cin c6 cac thir nghiém nhay va dang tin cdy d& phat hién nhiém E.

histolytica trong mau 1am sang.

Ban chét ky thudt ciia sang ché

Pham vi ciia sang ché dugc xac dinh trong cac diém yéu cau bao hd doc lap kem
theo. Mot sb déu hiéu tiry ¥ ctia sang ché duoc xdc dinh trong cac diém yéu cau bao ho

phu thude di kém.

Theo khia canh thir nhét, séng ché @& xuét phuong phép phat hién it nhat 1a mot
protein cua E. histolytica, doan, bién thé hoic thé dcf)t( bién ctia n6 va/hodc khang thé
ma lién két dic hiéu v6i protein cua E. histolytica, doan, bién thé hogc thé dot bién cia
n6 trong miu huyét thanh cta dbi twong. Sw c6 mat cla protein ndy, doan, bién thé
hodc thé dot bién ciia n6 va/hodc khang thé ma lién két ddc hiéu voi protein nay, doan,
bién thé hodc thé dot bién cta nod trong mau huyét thanh c6 thé 1a d4u hiéu chi bao vé
viéc dbi tuong bi nhiém hoic c6 nguy co bi nhiém E. histolytica.

Cu thé, sang ché dé xuit phuong phép chin doan it nhét 1a mot ddi tuong bi
nhiém hodc ¢6 nguy co bi nhiém E. histolytica, phuong phap nay bao gdm viéc phat
_hién sy ¢6 mat cua it nhét 12 mot protein cla E. histolytica, doan, bién thé hodc thé dot

bién.ctia né trong mau huyét thanh cta doi tuong, trong d6 sy c6 mit cla protein nay,
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doan, bién thé hodc thé dot bién ciia né 1a déu hiu chi bao vé viée dbi tuong bi nhiém
hodc c¢6 nguy co bi nhidm E. histolytica. Cu thé, phuong phép c6 thé 13 in vitro hoic in

Vivo.

Protein c6 thé duwgc chon tir nhém bao gdm pyruvat phosphat dikinaza.
phosphoglucomutaza, pyruvat:feredoxin oxidoreductaza, protein ho
phosphoglucomutaza/ phosphomanomutaza, protein lap lai giau leuxin thudc ho BspA.

Vi protein thuéc ho Cullin.
' vProtkein 6 thé ¢6 phan t& [ugng 42kDa, 70kDa, 79kDa, hoac 110kDa.

Theo céac khia canh khic, sang ché dé xuét cac chét chi diém & huyét thanh, kit,
vacxin, tac nhan, str dung va/hodc cic phuong phéap diéu tri bénh nhiém E. hzstolytzca

chtra cac protein cua E. histolytica va/hogc cc khang thé ctia no.

Nhu s& dugc thay ré tir phdn mé ta dudi day, cac phuong 4n duge uu tién theo
sang ché cho phép st dung t6i wu céc protein cia E. histolytica trong phuong phap
chin doan bénh nhiém E. histolytica va/hodc cac bénh c6 lién quan tir huyét thanh cua
- dbi tuong dé khai thac wu diém cia tinh ddc hi€u, tinh nhay, va tinh don gidn cua
phuong phép nay. Cac wu diém nay va cac uu diém c6 lién quan khac 1a 1 rang ddi

v6i chuyén gia tir phan mb ta chi tiét dudi day.
M ta vén tit cac hinh vé
Phuong phap phat hién céc protein clia E.histolytica trong huyét thanh cia dbi

tuong theo cac phuong an dugc vu t1en s& duge mé ta dé lam vi du cé dua vao cac

hinh v& kém theo, trong do:

‘Hinhv 1 1a 4nh chyp gel cua thiAm tach Western da dugc thuc hién dé thé hién bién
~ dang dai dién cho ché phim cta khang nguyén tiét-kich thich tiét (excretory-secretory
‘antigen - ESA) thu duoc tir dich nuéi cdy E. histolytica phét hién dugce bing cac mau
“huyét thanh léyA tir cac bénh nhan mac bénh ALA va huyét thanh dbi chung.

Hinh 2 13 anh chup gel cla thim téch Western dugc thyuc hién dé thé hién bién
dang dai dién cho ché phiam khang nguyén hoa tan thé (crude soluble antigen - CSA)



33872

thu duoc tir dich nudi céy E.histolytica phat hién duoc béng cac mau huyét thanh Ifiy

tir cdc bénh nhan mic bénh ALA va huyét thanh d6i ching.

_Hinh 3 1a két qua MS/MS ddi v6i protein ESA 110kDa. Hinh 3A 1a két qua tra
ciru Mascot tr cdng cu tra ciru co s¢ dit liéu Matrix Science (Matrix Science database -
MSDB); Hinh 3B 14 c4c béo céo tom tét v& peptit tir cong cu tra ctru MSDB: va Hinh

3C 1a c4c quan sat vé protein tir cdng cu tra citu MSDB.

Hinh 4 1a viéc xac dinh CSA 70kDa theo MS-MS. Hinh 4A so dd xéac dinh CSA
70kDa 1an dau tién c6 thé theo MS-MS; Hinh 4B 14 so dd xéc dinh CSA 70kDa Iin thit
hai c6 thé theo MS-MS; Hinh 4C 1a so dd x4c dinh CSA 70kDa 14n th ba ¢6 thé theo
MS-MS.

" M6 ta chi tiét sang ché

- Cac tai liéu tham khao duéi dang thu muc néu trong ban mo ta sang ché duoc liét
ké ¢ dang danh muc gom céc tai liéu duge trich dan va duge bd sung vao cubi phén Vi
du thyc hién sang che. Toan b ndi dung clia cac tai lidu duge trich din dudi dang thu

muc nay dugc dua vao day bang cach vién dan.
Dinh nghia

bé thuén tién, cac thudt ngir nhét dinh dugc dung trong ban mo ta nay. cac vi du

va cac diém yéu cdu bao ho kém theo duogc tap trung & day.

Thuét ngit "tac nhan" dugc dung trong ban mé ta nay dé chi chit ma lam giam
| hoic loai bo su biéu hién cia protein bat ky trong sd céc protein cta E. histolytica. Vi
du, féc nhan theo khia canh bat ky cia sang ché c¢6 thé c6 kha nang lam giam mac do
biéu hién cia it nhit pyruvat phosphat  dikinaza, phosphoglucomutaza,
pyruvat:feredoxin oxidoreductaza, ‘ protein ho
phosphoglucomutaza/phosphomanomutaza, protein 13p lai gidu leuxin thudc ho BspA,
va/hodc protein thudc ho Cullin trong té bao. Céc vi du vé tic nhan bao gém, nhung
khong chi giéi han &, cac phan tu dbi nghia, cac khang thé hodc cac doan khéang thé,

cac protein hodc cac polypeptit cling nhwr cac phén tir nho va cac tdc nhéan twong tu.

Thuét ngit "bénh do amip gy ra" duoc ding trong bén md ta nay dé chi bénh do

" E. histolytica gay ra. Thuat ngt "bénh do amip gdy ra" dugc dung thay thé nhau véi

-6-



33872

thuat ngi ”béﬁh ly amip". Céc triéu chimg thuong 1 vira phai va co thé bao gdm phan
l6ng, dau da day, va chting co cting co da day. Bénh ly amip 1a thé ning cua bénh do
amip kém theo bénh dau da day, phan ¢6 mau, va sbt. Doi khi, E. histolytica xAm nhép
vao gan va gay ap xe. Hiém hon, n6 lan tran dén phan khic cta co thé, nhu phoi hodc

nao.

Thudt ngit "khang th8" dugc ding trong ban mé ta nay dé chi globulin mién dich
) bét ky hodc phan tir nguyén ven cling nhu cdc doan ctia chiing, ma lién két voi bicu vi
dac higu. Cac khang thé nay bao gdm, nhung khong chi giéi han ¢, khang thé da dong,
khang thé don dong, khang thé thé kham, khang thé dugc lam gidng nhur cta nguoi,
méch don, Fab, Fab’, cac doan F(ab)’ va/hoic phin F(v) ctia toan b khang thé. Vi du,
trong phuong phap chén doén theo khia canh bét ky ctia sing ché, khang thé ma c6 thé
c¢6 kha nang lién két dic hidu voi it nhét 1a mot protein ctia E.histolytica ma c6 thé
duoc tim thiy & huyét thanh cta d6i tuong c6 thé dugc phat hién dé chan doan bénh

nhiém E. histolytica va/hodc céac bénh co lién quan.

Thuét nglt “doan khang thé” duoc dung trong ban mo ta nay dé chi phan trinh tu
“khéng day di hodc phan phén 14p dugc cla trinh tu ddy du ctia khang thé ma gitr duoc
chirc ning lién két khang nguyén ctia khang thé gbe. Cac vi du v& cac doan khang thé
bao gém doan Fab, doan Fab', doan F(ab')2, va doan Fv; cac nhi thé; cac khéang thé
mach thing; cic phan tir khang thé chudi don; va cac khang thé da dic hiéu duge tao
ra tir cac doan khang thé. Cac doan chita cac khang thé theo khia canh bat k¥ ctia sang
ché dugc bao ham trong sang ché chirng nao ching duy tri duoc i luc mong mudn cta

khang thé c6 chiéu dai day du. Cu thé, no c6 thé ngén hon it nhét 14 mot axit amin.

Céc thuat ngtr "chit chi diém sinh hoc" hoic "chét chi diém" duogc dung trong

ban mo ta ndy d& chi chét chi diém bat ky ding dé chan doan nhu chét chi di¢m sinh

“hoa, chét chi diém huyét hoc, chét chi diém di truyén, hodc tinh chét 1am sang hoac
' siéu 4m khéc ma c6 thé duoc ding dé phan loai mau 14y tir ca thé 1a mau cta doi tuong
nhiém E.histolytica. Cu thé, chat chi diém sinh hoc cé thé 1a chét chi diém sinh hoc &
huyét thanh, néu chét chi didm c6 thé duoc tim thdy & huyét thanh, huyét twong hodc
méu cua ca thé. Céac vi du khong giéi han pham vi cla sang ché vé céc chét chi diém
dung dé chan doan thich hop d8 st dung theo sang ché 1a pyruvat phosphat dikinaza,

phosphoglucomutaza, pyruvat:feredoxin oxidoreductaza, protein ho
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phosphoglucomutaza/phosphomanomutaza, protein 1ap lai giau leuxin thudc ho BspA.

protein thudc ho Cullin va k& ca cac ARN thong tin hodc ADN cua cac protein nay.

Thuét ngit "chira" dugc ding trong ban md ta ndy c6 nghia 1a khi cc ciu t, cac
thanh phén, hodc cac budc, ¢ thé cung dugc dung dé fhuc hién sang ché. Do do, thuat
ng&‘ "chtra" bao ham cac thuat ngit mang tinh han ché hon nhu "cht yéu bao gdm" va
"bao gdm". V&i thuat ngir “chi yéu bao gdm”, cin phai hiéu ring phuong phép theo
khia canh bat ky cta sang ché “hdu nhu” chtra bude phat hién da duoc chi rd va/hodc
buéc st dung protein clia E. histolytica 1am yéu t6 “cha yéu”. Céc bude bd sung c6 thé
nam trong pham vi ctia sang ché. Do do, phuong phap “chi yéu bao gdm” buée phat
hién tit ca cac protein cua E.histolytica da duge boc 10 trong mau huyét thanh, sé la
méi vi phuong phép nay chi st dung mét trong s cac protein cua E. histolytica da

- dugce boe 10.

. Thue_itn'gfr “doan” duoc dung trong bin mo ta nay dé chi phan khong diy du hodc
phan phan 1ap dugc cia trinh tu ddy du cua protein cla E. histolytica. Vi du, mot doan
clia pyruvat phosphat dikinaza c6 thé khong bao gém trinh ty ddy di nhung chira (cac)
vi trf hoat tinh khién cho trinh ty nay c6 dic tinh va chic ning cta peptit. Cu thé, n6
c6 thé ngén hon it nhat 1a mdt nucleotit hodc axit amin va c6 thé 1a doan sinh mién
dich. Poan nay con ¢6 thé 1a mot doan cia khéang thé theo khia canh bét ky ctia sang
ché, trong d6 khang thé chtra vi trf hoat tinh ma nhan dién khang nguyén tuong Ung.

Doan nay c6 thé dai it nhit 10 axit amin.

Céac thuat ngt "ca thé", "dbi tuong", hodc "bénh nhan" thuong dugc dung de chi
ngudi, nhung ciing c6 thé chi cac dong vét khac bao gdm, nhung khong chi gidi han 6,
cac dong vat linh trudng khac, cadc ddng vat gam nhém, chd, meo, ngua, clru, lon va

cac dong vat tuong tu.

Chuyén gia trong linh vuc ky thuat nay da biét 16 cac phuong phédp phan tich
va/hodc phét hién, va cu thé 1a cac k§ thuat dé phat hién mot cach dinh Iugng hodc ban
dinh lugng ARN thong tin clia protein cla E.histolytica. Thudt ngt "phuong phap

phan tich va/hogc phat hién" duge dung trong ban mé ta nay dé chi phuong phap bat

ky dé c6 thé do mirc do bidu hién gen. Cac phuong phép nay thuong 1a da biét dbi voi
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chuyén gia trong linh vuc k¥ thuat nay va cé thé dugé chon theo tdc do phién ma hoac

toc do dich ma.

Thuét ngit "thé dot bién" ctia protein cta E.histolytica dugc ding trong ban mo ta
nay, dé chi mot protein ma co it nhét 1a mot trinh ty axit amin thay d6i so v6i it nhit 1a
mot trinh tu protein chudn béng cach thay thé, x6a bo hoic b6 sung it nhat 1a mot axit

amin, nhung van gitt dugc chirc ning cia protein do.

Céc thuit ngtr "lién két dic hidu" hogc "lién két mot cach dic hiéu" dugce dung
" trong ban iné ta ndy dé chi twong tac gilta protein hodc peptit va chit chu van, khan g
thé, hodc chét déi khang. Cu thé, lién két Ia gitra khang nguyén va khang thé. Tuong
tac phu thudc vao su cé mit cia ciu triuc cu thé cia protein nhén ra dugc béi phan tir
lién ket (trc 14 khang nguyén hodc biéu vi). Vi dy, néu khang thé 13 dic hiéu véi bidu
vi "A", thi sy ¢6 mit ctia polypeptit chtra biéu vi A, hodc sy ¢6 mit ctia bidu vi A tu do
khoéng gan nhan, trong hdn hop phén tmg chtra biéu vi A tu do khong gin nhan va
khang thé s& lam gidm lugng biéu vi A d& duoc gan nhan lién két voi khang thé. Vi du.
khéng thé tir huyét thanh ctia c4 thé ma lién két dac hi€u véi protein cua E. histolvtica

thudc thudt ngit nay.

Thuét ngit "bién thé" cua it nhat 12 mot protein cta E. histolytica dugc dung trong
bén mod ta nay dé chi trinh tu axit amin ma da bi thay déi béi mot hodc nhiéu axit amin.
Bién thé c6 thé chira céc thay ddi "béo toan", trong d6 axit amin duogc thé c6 cac dac
diém ciu tric hoic tinh chét héa hoc tuong tu (vi duy, thay thé leuxin béng isoleuxin).
Hiém hon, bién thé ndy c6 thé chua céc thay dbi "khong bao toan" (vi du, thay thé
glyxin bang tryptophan). Cac bién ddi tuong ty khong déng ké c6 thé con bao gdém
vigc x0a bo axit amin hodc viéc cai xen axit amin, hoic c4 hai. Huc’yﬁg dan trong viéc
xac dinh gdc axit amin nao ¢6 thé duge thé, cai xen, hodc xoa bo ma khong lam ma
hoat tinh sinh th hodc hoat tinh mién dich hoc ¢6 thé duoc tim théy béng cach ap

~dung cac chuong trinh may tinh da biét trong linh vuc k§ thudt nay, vi du, chuong

trinh DNASTAR.

Chuyén gia trong linh vyuc k¥ thudt ndy can phai hiéu ring sang ché c6 thé duoc
thuc hién ma khong can thir nghiém qua muc theo phuong phap duge boc 1 trong ban

md ta nay. Céc phuong phap, cic k§ thudt va cac héa chit nhu duge boc 16 trong cac
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tai liéu da duoc trich dan hodc theo quy trinh néu trong céc sdch giao khoa vé cong

ngh¢ sinh hoc va sinh hoc phan tir thong thuong.

Cac protein cua E. histolytica, doan, bién thé hodc thé dot bién cla chang ¢6 thé
" dugc dung dé phat hién ALA va cac dang khdc ctia bénh do amip gdy ra ngoai rudt
béng cach phét hién su ¢6 mit cda it nhét 13 mot protein cua E. histolytica, doan, bién
thé hoéc thé dot bién cia no trong mau nay. Mau c6 thé 14 huyét thanh, huyét tuong
hodc mdu ciia d6i twong. Céc protein na‘ly cta E. histolytica con c6 thé dugc dung trong
thir nghiém phat hién khang nguyén ddi véi bénh do amip gay ra trong rudt va/hoic

vacxin phong bénh ly amip.

Protein cta E. histolytica ¢6 thé duge chon tir nhém bao gdm pyruvat phosphat
dikinaza, phosphoglucomutaza, pyruvat:feredoxin oxidoreductaza, protein ho phosph-
oglucomutaza/phosphomanomutaza, protein 1ap lai gidu leuxin thudc ho BspA. va

" protein thudc ho Cullin.

~ Protein 1dp lai giau leuxin thudc ho BspA la protein ho bé mdt da duogc ma héa
bdi 116 gen kiéu Bsp-A trong hé gen ndy, va 41 gen trong s6 nay két hop véi thanh
phan ¢6 thé hoan vi dugc. N6 dong vai tro trong viée gin va thAm vao céc té bao chu
va da dugc thdy 1a c6 lién quan dén tuong tac protein-protein. N6 lién két véi thanh
phan nén ngoai bao, fibronectin va fibrinogen. Protein thudc ho Cullin 1a mot trong s
khung protein ctia enzym E3, da céu truc siéu phén tr ubiquitin-ligaza, ma tham gia
vao viée tao didu kién thudn loi cho ubiquitin tir ubiquitin-enzym tiép hop (E2). dén
gbc Lys trong phan tir nén, va chu yéu xay ra trong céc té bao nhan chudn. Thé tuon 2
*. ddng véi protein Cullin CDC53 da duoc tim thdy & timg vét ky sinh apicomplexa
(PF08-0094 & Plasmodium falcifarum va 80.m02207" & Toxoplasma gondii. Vi thiy
ring ca hai protein nay cia E. histolytica, tac 1a ho Bsp-A (proteinllap lai giau leuxin)
va protein thudc ho Cullin tudn hoan trong cdc miu huyét thanh cta céc bénh nhin
méc bénh ALA ma cic miu mu chira ADN ly amip, nén ching c6 thé 1a hitu dung

trong viéc chan doan ALA.

Protein cta E. histolytica ¢6 thé ¢6 phan tir luong 42kDa, 70kDa, 79kDa. hoac
110kDa.
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 Céc chét chi diém sinh hoc protein c¢6 thé dwoc phét hién theo nhidu cach.
Phuong phdp nay c6 thé 1a phwong phép in vitro. Vi 1a phwong phap nhanh, khong
xam 14n va tuong dbi tiét kiém chi phi dé phat hién sy c6 mat, hodc su khéng c6 mait,
ctia it nhat 12 mot protein ctia E. histolytica, nén phuwong phép nay dac biét co loi.
Phuong phap nay c6 thé bao gdm viéc phat hién it nhit 13 mot protein cta F.
histolytica trong mau cta ca thé. Cu thé, miu nay co thé 1a mau, huyét tuong hodc
huyét thanh. Dt liéu dinh luong lién quan dén cac chit chi diém protein cua E.
histolytica ¢6 thé 1a dir liéu bt ky ma cho phép thu duge két qua hitu dung dé chan
~doan E. histolytica va bénh c6 lién quan, bao gdm sb do vé ndng do ADN hodc ARN
lién quan dén cac chit chi diém ma thuong 1a kidu bidu hién protein. Luong protein co
thé dugc do theo phuwong phép bit ky ma chuyén gia trong linh vuc k§ thuat nay da
biét ma tao ra s do dinh Iwong riéng r& hodc théng qua cac phuong phap hiéu suit cao
14 mot phan clia bién dang biéu hién. Vi du, miu huyét thanh c6 thé dwoc dung cho tac
~nhan lién két ddc hiéu hodc nhom tdc nhan lign két dic hiéu dé xac dinh sy ¢6 mat va

lugng clia chét chi diém protein ctia E. histolytica.

Vi du, mau biéu hién ADN va ARN (ARN thong tin, ARN nho dau tién, tién
ARN micro,. ARN nho, tién ARN hinh cip téc, ribo-nucleo-protein nhd, va cac dang
_twong tw) c6 thé duge danh gia theo phan tich Northen, PCR, RT-PCR., phan tich Taq
| Man, phat hién FRET, theo d()j mét hodc nhidu muc tiéu phén tu, lai véi mang
oligonucleotit, lai v6i mang ADN bd trg, lai v6i mang polynucleotit, lai véi vi mang
16ng, lai v6i méng vi dién, x4c dinh trinh tr ADN bb tro, lai dong, 14y déu doan ADN
b6 trg, phan tich hang loat su biéu hién gen (SAGE), lai trvr, thé hién su biét hoa
va/hodc sang loc biét héa. Cac ki thuit nay va cac ky thuat khac 1a da biét dbi voi

chuyén gia trong linh vuc k¥ thudt nay.

Phuong phap nay c6 thé 1a phuong phap in vivo. Vi du, phuong phép hién hinh in

vivo ¢6 thé duoc ap dung dé phat hién sy c6 mat clia cdc protein cla E. histolytica
“trong mau. Cac phwong phéap nay c6 thé sit dung, vi dy, cac khang thé da duoce danh
~déu hodc cac phéi tir dic hiu véi cc protein nay. Theo céac phuong 4n nay, gbc da
du’qé danh déu theo cach c6 thé phét hién duogc, vi dy, khéng thé, phéi t, v.v., ma la
dic higu vé6i polypeptit ding cho ca thé (vi du, bang cach tiém), va céc té bao da duoc

danh ddu duoc dinh vi béng cach 4p dung cac k¥ thuat hién hinh chudn bao gém,
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nhung 1<h6ng chi giéi han &, k§ thuat hién hinh cng huéng tu tinh, ky thuat quét chup
X quang theo tinh toan, va cac k¥ thuét tuong tu. Viéc phat hién c6 thé st dung mot.

hogc hdn hop gdm céc, chét phan g hién hinh.

Phuong phap theo khia canh bét ky cua sang ché c6 thé bao gom viéc phat hién it
nhét 2 hodc 6 protein trong sb céac protein cla E. histolytica néu trén. Cy thé, phuong
phép co thé bao gdm viéc phét hién it nhét 3, 4 hodc 5 protein trong s céc protein ctia

E. histolytica néu trén.

Nhidu phuong phap thu dit liéu bidu hién 12 da biét, va mot hoge nhiéu k thuat
bat ky trong s6 cde k§ thudt nay, don 1& hode két hop, 1a thich hop dé xéc dinh mau va

bién dang bicu hién trong pham vi ban mo ta nay.

Theo mot khia canh, sang ché dé xuét phuong phap in vitro chin doan it nhat 1a

. mot vd(‘)i tuong bi nhiém hodc ¢6 nguy co bi nhiém Entamoeba histolytica (F.
histolytica), phuong phdp nay bao gdm viéc phét hién sy c6 mat cla it nhat 1a mot

protein cta E. histolytica, doan, bién thé hoac thé d@t’bién cua n6 duoc chon tr nhom

bao gdm pyruvat phosphat dikinaza, phosphoglucomutaza, pyruvat:feredoxin

oxidoreductaza, protein ho phosphoglucomutaza/phosphomanomutaza, protein lap lai

gidu leuxin thu(f)c ho BspA, va protein thudc ho Cullin, trong mau léy tir dbi tuong,

trong d6 sy ¢6 mit cia protein nay, doan, bién thé hodc thé dot bién ctia n6 1a ddu hiéu

chi bao v& viéc dbi tuong bi nhiém hoic c6 nguy co bi nhiém E. histolytica.

Mau c6 thé it nhét 1a mot 1a dich sinh hoc bao g6m, nhung khong chi gidi han ¢,
“dich ¢b tir cung-Am dao (cervical-vaginal fluid - CVF), mau l4y tir tuy, huyét thanh
" méi sinh, dich nfio tiy (cerebrospinal fluid - CSF), dich 6i, huyét thanh, huyét tuong,
nuéré tiéu, dich ndo tuy, sita, dich nhéy, nude bot, md hoi va céc loai dich tuong tu. Cu

thé, mAu c6 thé 12 mau, huyét trong hogc huyét thanh.

Theo khia canh khéc, séng ché dé xuét phuong phép chin doan it nhét 1a mot dbi
twong bi nhiém hodc ¢6 nguy co bi nhiém E. histolytica, phuong phap nay bao gdm
viéc phat hién su c6 mat cua it nhit 1a mot khang thé hodc doan cia nd, ma lién két
dic hiéu véi protein cua E. histolytica, doan, bién thé hodc thé dot bién clia nd trong
mau huyét thanh 14y tir ddi tuong, trong d6 su c6 mit clia khang thé hoac doan ctia no

- 1a dau hiéu chi bao ve viée doi twong bi nhiém hodc ¢6 nguy co bi nhi¢m £. histolviica.
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Viée phat hién khang thé c6 thé bao gdm phuong phép bat ky da biét trong linh vuc ky
thuat nay. Vi du vé& cac phuong phép nay bao gbm, nhung khong chi gidi han &,
ELISA, thim tach diém, thim tach Western, thr nghiém nhanh dong chay qua, thir

nghiém nhanh dong bén, cam bién sinh hoc va cac phwong phap twong tu.

Céc protein cia E. histolytica ¢ thé dwoc dung riéng ré hodc két hop dé phat
hién céc khang thé ddc hidu (vi du, 1gG, IgA) trong céc ca nhiém E. histolytica ngoai
ruot. Céé protein nay co thé & dang tw nhién hodc dang tai td hop. Céc peptit ma chira
céc biéu vi khang nguyén cta ching thu duge tir cac protein nay ciing ¢ thé duge

_dung.

" Theo khia canh khac nita, sdng ché d& xut it nhat 12 mot cht chi diém sinh hoc
& huyét thanh/médu hodc huyét twong dé chan doan nhiém E. histolytica & d6i tuong.
Chét chi diém sinh hoc c6 thé 13 it nhét 13 mdt protein phan 1ap dugc chon tir nhém
bao gbm pyruvat phosphat dikinaza, phosphoglucomutaza, pyruvat:feredoxin
oxidoreductaza, protein ho phosphoglucomutaza/phosphomanomutaza, protein 13p lai
giau leuxin thugc ho BspA, protein thu(f)c ho Cullin, doan, bién thé va thé dot bién cua
chung. Chét»chidiém sinh hoc ¢6 thé bao gdm protein, polynucleotit, alen, hodc ban
520 ciia chit chi diém bat ky trong s6 cac chét chi diém sinh hoc & huyét thanh néu trén.
“ Chét chi diém sinh hoc ¢6 thé duoc phat hién trong mau huyét thanh, mau huyét tuong
hodc mau mau. Su c6 mit cla chit chi didm sinh hoc bit ky trong s6 chat chi diém
sinh hoc ¢6 thé biéu thi su c6 mit cua E. histolytica va lugng chat chi diém sinh hoc
bt ky trong ~s'6 céc chit chi diém sinh hoc c6 thé chi bio vé& mac do nhiém E.
histolytica.
Theo mot khia canh, sang ché dé xuét kit chira:
a) chit phan tng c6 kha nang phat hién protein cta E. histolytica, doan, bién thé

hoic thé dot bién ciia n6 trong mau huyét thanh; va

b) bang huéng dan c6 kha ning chin doan nhiém E. histolytica dva trén su co

* mit cta protein phat hién dugc.

Kit c6 thé 1a hiru dung dé thuc hién phuong phép xac dinh viéc d6i twong c6 bi
nhiém hay khléng bi nhiém E. histolytica hodc dbi tugng d6 c6 dé bi nhiém E.

histolytica hay khong. Protein cia E. histolytica can duge phat hién c6 thé duoc chon
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tir nhém bao gdm pyruvat phosphat dikinaza, phosphoglucomutaza, pyruvat:feredoxin
oxidoreductaza, protein ho phosphoglucomutaza/phosphomanomutaza, protein lap lai

giau leuxin thudc ho BspA, va protein thudc ho Cullin.

Kit c6 thé 12 tap hop gdm cac nguyén liéu hodc cac thanh phan. bao gom it nhit la
“mdt chit phan Gmg c6 kha nang phat hién protein cua E. histolytica trong mau huy ¢t
thanh, huyét trong va/hodc méau. Do d6, theo mot sb phuong an, kit nay c6 thé chua

ché pham chtra c4c tac nhan theo khia canh bat ky cﬁa'séng ché.

Bén chét chinh x4c cua cac tha‘mh‘phén c4u thanh trong kit phu thudc vao muc
dich du dinh cta né. Vi dy, theo mdt s6 phuong 4n kit ¢6 thanh phan nhim muc dich
diéu tri bénh nhiém E. histolytica. Theo mdt phuong én, kit c6 thanh phan dic biét
nhim muc dich diéu tri bénh & cac dbi tuong la dong vat cé vu. Theo phuong an khac.
kit ¢6 thanh phén dic biét nhim muc dich diéu trj bénh & dbi teong la nguoi. Theo
phuong an khéc nita, kit c¢6 thanh phan cho céc tng dung trong tha y, diéu tri bénh o

- dbi twong nhu, nhung khong chi gi6i han 6, dong vat ¢ trang trai, dong vat nudi. va

dong vat dung cho phong thi nghiém.

Huéng dan sir dung c6 thé dwoc dua vao trong kit. "Hudng dan st dung” thuong
bao g@)‘m cach thé hién hitu hinh mo ta k¥ thuat can duoc ap dung khi st dung cac
thanh phén ctia kit dé dat duoc hi¢u qua mong mudn, nhu dé chin doan bénh nhiém E.
histolytica va/hodc dé diéu trj tinh trang nhifm E. histolytica. Tuy y, kit con ¢6 thé co
cac thanh phan hitu dung khéc, nhu céc chat pha lodng, cac dung dich dém. cic chat
mang dugc dung, bom tiém, cac 6ng thong, cac dung cu boi, dung cu hit hodc dung cu
do, chat lidu dé bang bo hodc dd dung cd nhan hitu dung khac ma chuyén gia trong

- linh vye k¥ thuét nay dé dang nhéan ra duoc.

" Theo khia canh khéac, sang ché dé xuét tac nhan r_ﬁe‘l lién két dac hiéu voi it nhét la
mdt protein cta E. histolytica trong huyét thanh cia it nhat 1a mot déi tugng dé diéu tri
bénh nhiém E. histolytica. Protein cta E. histolytica c6 thé dugc chon tir nhém bao
gdm  pyruvat phosphat dikinaza, phosphoglucomutaza,  pyruvat:feredoxin
oxidoreductaza, protein ho phosphoglucomutaza/phosphomanomutaza, protein lap lai

giau leuxin thudc ho BspA, va protein thudc ho Cullin.
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Céc tac nhan diéu bién su bidu hién cua protein bat ky trong s cac protein cuaE.
histolytica néu trén c6 thé duoc dung trong cac ing dung in vivo, ex vivo. va in vitro.
trong d6 c6 thé 1 ¢6 loi néu 1am giam hodc loai bo-su biéu hién hodac hoat tinh cua
protein bat ky trong s6 cac protein clia E. histolytica hodc phan tir tao chirc nang tiép
theo. Céc tic nhan nay c6 thé duoc ding lam thuéc dé didu trj bénh nhidm E
histolytica. Céc tic nhan ndy c6 thé dugc dung ngoai dudng tiéu hoa, qua dudng khu
tri, qua duong miéng, hoic tai chd dé diéu tri bénh. Cu thé, cac duoc phém nay c6 thé
duoc dung qua duong miéng hodc ngoai dudng tiéu héa, tire 1a qua duong tinh mach.

trong khoang mang bung, trong da, hogc tiém bap.

Téc nhan nay c6 theé & dang ché phdm ma ¢6 the con chira chdt mang hoic ta
~ duoc duge dung. Nhi€u loai chat mang trong nudc ¢6 thé duogc dung. Vi du, no bao
gdm, nhung khong chi gidi han &, nudc, nudc duge dém, nude mudi 0,4%, glyxin

0,3%, va cac loai twong tu ¢6 thé duge dung 1am céc chit mang trong nudc.

Theo khia canh khac nita, sang ché dé xuit vi€c st dung tdc nhan theo khia canh
bat ky cua sang ché ma lién két dic hiéu véi it nhét 1a mot protein clia E. histolytica

trong huyét thanh ctia di tugng dé bao ché thuée dé didu tri bénh nhiém E. histolytica.

Theo khia canh khéc, sang ché dé& xuét phuong phép diéu tri bénh nhiém £
histolytica & d6i twong, phuwong phép nay bao gdm viéc dung tdc nhan ma lién két dac

“hiéu v6i it nhat 1a mét protein cta E. histolytica trong huyét thanh cua déi twon g.

Protein cua E. histolytica c6 thé duge chon tir nhém bao gdm pyruvat phosphat
dikinaza, phosphoglucomutaza, pyruvat:feredoxin oxidoreductaza, protein ho phosph-
oglucomutaza/phosphomanomutaza, protein 13p lai giau leuxin thudc ho BspA, va

protein thudc ho Cullin.

Sau khi ndi chung da duge mo ta, sing ché s& tré nén dé hiéu c¢6 dua vao cac vi
du dugc dua ra nham muc dich minh hoa du6i ddy ma khong nham gi6i han pham vi

cua sang ché.

Chuyén gia trong linh vuc k¥ thuat nay cn phai hiéu ring sang ché co thé duge
thuc hién ma khong can thir nghiém qué muc theo phuong phap néu trong ban moé ta

ndy. Céc phuong phép, cac k§ thuat va céc hoa chét 1a nhu da duoc boc 15 trong cac tai
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liéu trich dan hodc theo cdc quy trinh néu trong cac sach gido khoa chuan vé cong

ngh¢ sinh hoc va sinh hoc phan tur.
Vi du thye hién sing ché

Céc k¥ thudt sinh hoc phan tir chuin da biét trong linh vuc k¥ thuét nay va chua
duge mod ta mot cach cy thé duoc thuc hién nhu da dugc boc 16 trong 4n pham:
- Sambrook and Russel, Molecular Cloning: A Laboratory Manual. Cold Springs
Harbor Laboratory, New York (2001).

Vi du 1. Phdt hién protein ddc hiéu ciia E. histolyfica lién két véi cdic khdng thé diic

higu trong huyét thanh ciia bénh nhin

D phét hién ra ring hai protein khing nguyén cua E. histolytica lién két véi céc
khang thé dic hiéu trong huyét thanh ctia bénh nhan, Hai loai ché pham khéng nguyén
duge nghién ctru dé x4c dinh hai protein nay. Hai ché phim nay la: (1) khang nguyén
tiét-kich thich tiét (ESA) va (2) khang nguyén hoa tan tho (CSA). Cac két qua nay cho
thdy ring protein c6 phan t lugng ~110kDa cua ESA, x4c dinh duoc theo phan tich
MS-MS Ia pyruvat phosphat dikinaza cta E. histolytica c6 d6 nhay 82%, dac hi¢u
100% déi véi viéc phat hién bénh nhan mic bénh ALA va d6 nhay chung >90% d;
v6i viée phat hi¢n bénh nhdn ma céc mau 4p xe gan la duong tinh v6i ADN cua E.

histolytica.

Tir phan tich CSA, thay rang protein c6 phén tir lugng 70kDa ¢ dd nhay 75% va
dd ddc hiéu 100% dé phat hién bénh nhan ALA. Phan tich MS-MS cho thay ba dinh
danh c6 kha ning dbi voi protein nay cla E. histolytica 1a protein ho phosphoglucomu-
 taza/phosphomanomutaza, phosphoglucomutaza hodc pyruvat:feredoxin

“oxidoreductaza.

- Ca hai protein néu trén cua E. histolytica thé hién d6 dic hiéu 100% khi duoc thur

nghiém v6i huyét thanh tir céc ¢4 thé nhidm khudn va c4 thé khoe manh khéc.
Céc mau huyét thanh

Céc mau huyét thanh dugc thu gom tir Hospital Universiti Sains Malaysia trong

khoang thoi gian tr 2008 dén 2010. Céc miu nay dugc chia thanh bén nhom. (a) Céc
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" mau huyét thanh ALA clia nguoi (n=24) da dugc x4c nhan théng qua biéu hién lam
. sang (tuc la s6t, dau nguc gan bung/phai, ching gan to, va vang da): k¥ thudt hinh anh
| X quang va la duong tinh di v6i khang thé theo thir nghiém vé bénh do amip gay ra
IHA; (b) cac mau huyét thanh ALA cua nguoi (n=14) tir cac bénh nhan c¢6 mau ap xe
gan 1a dwong tinh d6i v6i ADN cua E. histolytica theo thit nghiém PCR thoi gian thuc
~ va am tinh khi dwoc nudi cdy véi vi khuin (c) cac mau huyét thanh 14y tir c4 thé cho
méu khée manh (n=30) ma 1a 4m tinh v6i khéng thé theo thir nghiém vé bénh do amip
gay ra IHA; va (d) cac mau huyét thanh I4y tir cac ca nhiém khac ma I3 4m tinh véi
IHA (n=33) [bénh nhiém vi khuin Salmonella (n=5), bénh shigella (n=1), bénh nhiém
trang mau Escherichia coli (n=2), bénh nhiém tring mau Staphylococcus spp. (n=2),
H pylori (n=6), &4p xe gan sinh mu (n=4), bénh nhiém trung mau Stenotrophomonas
. maltophilia (n=1), Escherichia coli gly bénh 6 rudt (n=1), Ascaris lumbricoides (n=1),

Klebsiella pneumoniae (n=1) va bénh do toxoplasma (ﬁ=9)].
Nuoi cdy va duy tri E. histolytica

E. histolytica HM-1:IMSS dugc duy tri trong méi truong TYI-S-33 va duoc
chuyén sang con chudt ddng Syrian Golden hai tudn mot 1an dé duy tri hidu luc gay

ddc cta no.
Chuén bi khang nguyén hoa tan tho (CSA)

10 x 106 té bao E. histolytica dd dugc thu gom, 400ul dung dich dém phén giai
va 20ul dung dich iodoaxetamit 0,5M duge tron. Dich phan giai té bao duoc xir ly
bing siéu Am & 10% bién d6 trong 3 chu ky 1 phut trén nu6c d4 nghién. Sau do, dich
phan giai té bdo dwoc ly tAm vdi van tde 10.000 x g (100.000m/s?) trong thoi gian 10
~ phit & 4°C. Dich néi tic 12 khang nguyén hoa tan tho duge thu gom va sau d6 nong do

protein dugc xac dinh (Das va cac dbng tac gia, 1993).
Chuan bi khang nguyén géy tiét-kich thich tiét (ESA)

Sinh khéi c4 thé dinh dudng E. histolytica dugc thu gom trong pha logarit va
duoc tap hop vao mot dng nghiém. Huyén phi ¢4 thé dinh dudng dugc ly tdm. dich
“ndi duge gan di va c4 thé dinh dudng da duoc két vien duoc ria ba lan (bang cach Iy

tdm) v61 RPMI ¢6 b6 sung 0,1% xystein va 0,02% axit ascorbic (RPMI-C&A). Sau do,
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cac ca thé dirih dudng da két vién duge tao huyén phu lai véi RPMI-C&A va duoc
dém bang cach 4p dung phuong phép loai trir ding xanh Trypan. Tiép theo, céc té bao
nay duge cdy vao cac 6ng nghiém nudi cdy & mat do té bao 0,5 x 10° té bao trong mdi
ml RPMI-C&A v6i mdi truong nap dén 80%. Sau do, cac 6ng nghiém duge 4 6 36°C
trong 6 gio. Tiép theo, céc bng nghiém nudi ciy nay dugc uép lanh trén nude dé va
duoge ly thm véi toe do 20.000 x g (200.000m/s?) trong thoi gian 2 phat ¢ 25°C. Dich
- néi duge thu gom va duogc ly tim v6i tbe d6 5.000 x g (50.000m/s?) trong thoi gian 10
phut ¢ 4°C. Sau do, dich ndi duoc loc béng bom tiém qua mang co c& 16 0,22pm, va
0,5M iodoaxetamit duoc bd sung vio dén ndng d6 cubi cing 1mM. Dich ndi chira
ESA duoc co 1000 14n bang cach sir dung thiét bi cd chit U véi ngudng phan ti lwong
10kDa, va dugc ly tim véi téc do 8000 x g (80.000m/s?), 16°C. Néng dé protein duoc
xé4c dinh béi chit phan tmg thtt nghiém protein Bradford. Dung dich dém phén giai M
dﬁy da chtra 10 14n chét te ché proteaza (do Roche, USA cung cép) duge bd sung vao
cho dén khi dat duoc ndng do cubi cling cua chét trc ché proteaza 1 lan. Dich noi lai
| duoc ly tdm véi van tdc 10000 x g (100.000m/s?) trong thoi gian 5 phut ¢ 4°C dé két
vién chét két tua. N@)ng do6 protein cia dich ndi duoc xac dinh lai. sau do dugce bio

~ quan & —80°C.
Phan tich SDS-PAGE va phan tich thim tich Western

ESA duoc tach theo phuong phap SDS-PAGE bang céach st dung hé protein Bio-
Rad, tic 1a Mini Protean III Electrophoresis Cell va Protean® II xi Cell theo quy trinh
cta Laemmli (1976) c6 cai bién. Trude khi thue hién SDS-PAGE, tirng mau ESA va
CSA thd duoc tron v6i dung dich dém mau Laemmli 2 14n va dun so6i trong thoi gian 3
phut. Sau do, cac mau protein dugc tach theo cach dién di qua gel SDS-PAGE 6% voi
cuong do dong én dinh 25mA moi gel trong khoang thoi gian 1 gio.

Sau khi hoan thanh SDS-PAGE, cac protein tach dugc dugc chuyén sang mang
nitroxenluloia 6 ¢ 15 0,45um (NCP) bing céach ap dl,ing k¥ thuét chuyén vét ban kho
(do VBio Rad, USA cung cip) & dién 4p khong doi 15V trong thoi gian 30 phat. NCP bi
- phong bé trong thoi gian 1 gidy & nhiét do trong phong v6i 5% sira gly duoc chudn bi
frong nuée mudi dém dung dich Tris 10mM, dd pH=7,2 (TBS). Tiép d6, NCP dugc
rira ba 14n bang 0,1% Tween-20 trong TBS (TBS-T) trong thoi gian 10 phut. Sau do,

NCP duoc cit thanh nhidu dai va G véi cdc loai huyét thanh khac nhau cta nguoi theo
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ty 16 pha lodng 1:200 chuén bi dugc trong TBS-T trong thoi gian 2 gid & nhiét do trong
phong. Sau budc rira, cac dai NCP dugce u voi IgG don dong cta chudt khang nguoi da
i duoc tiép hop véi peroxit ctia cdy cii cai cay (horseradish peroxide - HRP) theo tv I¢
pha lodng 1:6000 trong thoi gian 1 gid nita. Sau budc rira nita, cac co chat tham tach
Western tirc 14 chét phan ung tham tach c6 mirc phit quang hoa hoc cao (ECL) (do
Roche diagnosﬁcs, Germany cung cip), va/hodic co chit Tetrametylbenzidin (TMB)
d6i v6i mang (Sigma, USA) duoc dung dé phat trién tin hidu va biy bing cach sir
dung thiét bi phan tich phim hodc hinh anh. Cac dai khang nguyén ma thé hién do

nhay va do dac hiéu tdt duoc xac dinh.
Phén tich dién di hai chiéu (2-DE) va phén tich thAm tach Western

Pé ddm bao téch thich hop dai khang nguyén da duoc nhén biét, 2-DE duoc thuc
~hién. Dbi véi kich thuée ddu tién, thiét bi OFF-GEL (do Agilent Technologies cung
| cap) va dai gel IPG loai c6 12 giéng c6 d6 pH nam trong khoang tir 3 dén 10 duoc
dﬁné theo huéng din ctia nha san xuat. Dai gel IPG nay duoc hydrat héa lai trong
dung cu da dwoc lap rap véi 40pl dung dich dém hydrat hoa lai mdi giéng trong thoi
~ gian 15 phut trude khi nap mau. Luong 1,5mg CSA va 2mg ESA duogc tron voi dung
dich dém mau OFFGEL lan luot dén thé tich cubi cung la 2ml. Sau d6, mau dugc nap
vao timg giéng thé tich 150ul. MAu nay duogc tap trungb tai mot diém v6i cuong do tdi
da 50mA, v6i luc tdi da 200mW va dién ap nim trong khoang tir 400V dén 4000V cho
dén khi dat duoc 50kVgid trong thoi gian khoang 15 gior déi véi CSA va trong thoi
- gian khoang 26 gio d6i véi ESA. Béi véi kich thude thir hai, cac mau tir cac phan

~ doan OFFGEL duogc trdn v6i mau dung dich dém (theo ty 1é 4:1) chira 28,6% SDS va
4,76% 2-mefcaptoétan01, sau d6 duoc tach bang cach st dung dung dich chta 12%
natri dodexyl sulphat-polyacrylamit Gel Electrophiéresis (SDS-PAGE) trong dung
dich dém dang chay (25mM Tris bazo, 192mM Glyxin, 0,1% SDS, ¢6 dd pH 8,3). Thé
tich mau 23 ul mdi giéng dugc nap déu, va viéc dién di duoc thyc hién & nhiét do trong
phong v6i dong dién khong dbi 100 V trong thoi gian 100 phit. Sau d6, phén tich
thAm tach Western dién hinh duogc thuc hién nhu néu trén dé xéac nhan vi tri cia dai da

duogc nhan biét.

Phén tich phd khéi va x4c dinh protein
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‘ ~ Céc protein khang nguyén theo quy trinh 2-DE néu trén dugc cit va gui dén
Proteomic Lab‘oratory Service Center, Australia d phan tich ph6 khdi (MALDI-TOF-
TOF), va st dung co sé dit liéu Amoeba‘DB. Dinh danh cua ting protein dugc x4c
dinh, va sau d6 cic trinh ty nucleotit twong tmg dugc suy ra.

Két qua

D0 nhay va mtre 6 déc hiéu cta dai khang nguyén duoc tinh nhu sau:

Donhay:  s6 huyét thanh ctia bénh nhan ALA phén tng vai dai
' Téng sb huyét thanh cta bénh nhan ALA dugc thi nghiém (n=38)

Mirc d6 dic hiéu: sb huyét thanh déi chitng khéng phan wng véi dai

Téng s6 huyét thanh déi chiing dugé thtr nghiém (n=64)

Tu phan tich tham tich Western dbi v6i ESA khi dugc phét hién bang mau huyét
thanh ALA ctia nguoi), c6 bay dai khang nguyén ludn thé hién hoat tinh khang nguyén
tirc 1a & phan t¢ luong gén ding (MW) 152kDa, 131kDa, 123kDa, 110kDa, 100kDa,
82kDa va 76kDa (Hinh 1). Khi ESA dugc phan tich v6i huyét thanh déi chimg, khong

3

c6 dai nao trong so cac ddi khang nguyén nay thé hién hoat tinh chéo. D6 nhay va murc

d6 dic hiéu cua cac protein nay duoc tong két trong Béang 1.

Bang 1: D0 nhay va mirc do déac hiéu cua dai khang nguyén ctia 'SA

Phéan t& lugng cia D0 nhay, % _Mt’rc do ddc hiéu, %
dai dich (kDa) [ n=38] [n=63]
152 - 84 | 100
131 45 100
123 16 100
110 82 100
100 18 100
82 39 100
76 39 100

Trong s céc protein khang nguyén, chi c6 protein ¢6 phan tr luong 152kDa va
protein co phén td luong 110kDa thé hién d6 nhay cao, lan lugt 12 84% va 82%. Do do,
chi hai khédng nguyén nay la dich dé xdc dinh trinh tu theo phan tich do phd khdi
| MS/MS. Céc dai protein nay duoc cit tir cac phéin doan dugc chon va duge xdc dinh

trinh tw. Theo két qua xac dinh trinh tu, protein c¢6 phéan tir luong 152kDa dugc xac
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dinh 13 cAu tric siéu phén tir nang Gal/GalNAc cia lectin cia E. histolytica. Protein
nay duoc loai ra khoi don yéu ciu cp bing doc quyén sang ché nay vi n6 da duoc
thong béo c6 gia tri chin doan tir truée. Protein ¢o phéan tir luong 110kDa duoc xéc
~dinh 1a pyruvat phosphat dikinaza cta E. histolytica va chua tirng lién quan dén viéc

" chin doan bénh do amip gay ra (Hinh 2).

Phan tich thim tach Western déi v6i CSA khi dugc phét hién bang cac miu
huyét thanh ALA clia ngudi thé hién ba dai khang hguyén ¢6 phén tir lwgng 170kDa,
| 110kDa va 70kDa (Hinh 3). Khi CSA dugc phén tich véi huyét thanh trong sb cdc
huyét thanh ddi chimg, cac khang nguyén nay con thé hién tinh dic hi¢u cao. DY nhay
va mirc d dac hi¢u clia cic khang nguyén nay dugc tong két trong Bang 2. Cac
protein ¢ phén ti lwong 170kDa va 70kDa thé hién do nhay bing nhau la 75%. Theo
nghién ctru truée day, protein ¢6 phan tir lwong 170kDa duoc théng bao 1a mot phan
cla protein lectin hién dugc dung, do d6 chi protein c6 phan tir lvong 70kDa duoc
5 phan tich theo phuong phép do phd khdi MS/MS. Phan tich MS-MS thé hién ba dinh
danhi ¢6 thé cho protein ¢6 phan tir lugng 70kDa nay ciia E. histolytica, cu thé 1a (Hinh
4a-c):

1. tr|CAM3Z6|protein ho Phosphoglucomutaza/phosphomanomutaza
2. sp|O15820[Phosphoglucomutaza
3. | CALTX6|Pyruvat:feredoxin oxidoreductaza

Bang 2. D6 nhay va muc d9 dac hiéu cta céc dai khang nguyén dich cua CSA

Phéan t& luong cua D06 nhay, % | Muc do dic hidu, %
dai dich (kDa) (n=24) (n=63)
170 75 100
110 62,5 100
70 75 1 96,92

Vi du 2. Phdt hi¢n protein ciia E. histolytica tuin hoan trong huyét thanh ciia bénh

nhan

Hai protein cta E. histolytica duge tim thiy trong huyét thanh ciia bénh nhan va
dugc xdc dinh theo phan tich MS-MS 1a protein 13p lai giau leuxin thudc ho BspA va
protein thudc ho Cullin. Huéng phén tich protein trong huyét thanh bang cach su dun g
cdc mau huyét thanh ldy tir ngudi va chudt ddng da bi nhiém bénh cho thay dai protein

co phan tr lugng ~42kDa 14 c6 tinh khang nguyén va dic hiéu, va protein nay duoc
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xac dinh 13 thudc ho Bsp-A, protein 13p lai giadu leuxin (LRR) cua E. histolytica.
Tuong tu, bing cich st dung cac mAu huyét thanh ca thé 14y tir nguoi da bi nhiém
bénh, xéc dinh duogc protein thude ho Cullin tir dai khang nguyén c6 phan tir lugng
~79kDa.
“Miu

Huyét thanh ctia bénh nhan ALA va mi twong Gng tr dich hat tr gan dugc thu
gom tu ‘Hospital Universiti Sains Malaysia (HUSM), Kubang Kerian, Kelantan.
Malaysia. Ridascreen, ELISA (Rbiopharm, Germany) duoc thuc hién dé xac nhan su
-0 mit cua cac khang thé khang E. histolytica trong huyét thanh va phan ng chudi
polymeraza thoi gian thuc duoc thyc hién dé phat hién ADN cua E. histolytica trong
dich hit ma. Mudi lim mau huyét thanh duge thir nghiém duong tinh ddi véi ca hai
thir nghiém Va'duqc str dung trong thtr nghiém nay. Chin mAu huyét thanh binh thudong
dugc thir nghiém am tinh d6i voi cac khang thé khang E. histolytica theo ELISA ciing
dugc thu gom va st dung lam cac d6i chimg am tinh. Ngoai mau huyét thanh thu gom
duge tir 30 con chudt dong da duoc gy nhiém bénh thtt nghiém véi ALA con duge
dung lam khang thé so cp trong mot s6 phan tich tham tach Western.
Lam tiéu huyét thanh

Vide 1am tiéu huyét thanh duoc thuc hién déi véi cac huyét thanh thu gom dugre
tir 15 bénh nhan ALA, ba mAu huyét thanh riéng r& ldy tir bénh nhan ALA, va huyct
thanh binh thuong thu gom dugce tir 9 ca thé. Hai ‘loai huyét thanh c¢6 ham lugng
protein cao dugc loai bd (albumin va IgG) bang cach st dung ProteoSeek Albumin
trén co s& khang thé va kit loai bo IgG (do Thermo Scientific, USA cung cip) theo quy
~trinh ctia nha san Xuét. Quy trinh ¢ tiép theo duoc thuc hién béng cach st dung 2ml
Viva spin, MWCO 3000 (Sortorius, USA) va dugc ly tdm trong thoi gian 60 phut,
3.000 x g (30.000m/s%) & 4°C cho dén khi tdng thé tich 1a ~400ul. Sau d6. viéce trao doi
dung dich dém duoc thuc hién béng cach st dung dung dich chia 10mM Tris-HCI, do
pH=7,6 bang cich ly tdm trong thoi gian 120 phut, 3.000 x g (30.000m/s?) ¢ 4°C.
. Protéin ¢6 dic duge thu gom vao cic dng nghiém méi va phuong phap BioRad, RCDC,
duoe 4p dung dé xac dinh ndng d cta no. Cudi cung, hén hop gdm cac chét wc ché
proteaza (do Roche cung cap) duoc bb sung vao theo huéng dan ctia nha sén xudt dé

tranh qua trinh thodi bién protein.

_22-



33872

Tach protein trén co s& dién di hai chiéu

Doi v6i kich thude dau tién cta dién di gel 2D, thiét bi OFF-GEL (do Agilent
Technolbgies cung cip) va dai gel IPG loai 12 giéng c6 do pH nim trong khoang tir 4
dén 7 dugc dung theo hudng din ciia nha san xudt. Dai gel IPG nay duogc hydrat hoa
| +lai trong thiét bj da dugc lap rép chira 40yl dung dich dém hydrat hoa lai mdi giéng

trong thoi gian 15 phit truée khi nap mau.

Lugng 1mg huyét thanh da duoc lam kiét dich va ¢6 duoc trdn v6i dung dich
dém miu OFF-GEL dén thé tich cubi cﬁng 2ml, va mau véi thé tich 150pl dugce nap
vao timg giéng. Mau nay duoc tap trung v&i cuong do tdi da 50pA, véi cong suét toi
da 200mW va dién 4p dién hinh nim trong khoang tir 400V dén 4000V cho dén khi
dat dugc 64k Vgid trong khoéng thoi gian 17 gid. (Baik va cac dong tac gia. 2004: Ge
va cac dong tac gia, 2007). Pbi véi kich thude thir hai, cac miu tir cac phan doan
OFFGEL duoc ‘trc}n v6i dung dich dém mau (theo ty 1€ 4:1) chua 28.6% SDS va
-4,76% 2-mercaptoetanol, sau d6 duogc dién di béng cach sir dung dién di gel natri
| dod@xyl sulphat-polyacrylamit 10% (SDS-PAGE) trong dung dich dém dang chay
chtra 0,3% tris, 1,44% glyxin va 0,1% SDS v6i @ pH = 8,3. Thé tich mau 20ul mdi
giéng dugc nap déu, va viée dién di duge thuc hién & nhiét do trong phong véi dong

dién khong ddi 100V trong thoi gian 120 pht.
ThAm tach Western

Céc dai protein trén SDS-PAGE dugc chuyén theo cach dién chuyén Ién mang
nitroxenluloza (NCP), ¢6 ¢& 16 0,45um bang cach ap dung thim tach chuyén ban kho
(do Bio Rad ~USA cung cép) & dong dién khong dbi 12A trong thoi gian 30 phut. Cac

~mang nay bi phong bé trong thoi gian 1 gior & nhiét do trong phong bang 5% sira edy.
va sau d6 duoc rira ba 1an bang 0,05% Tween 20 trong TBS trong thoi gian 30 phut.
Tiépﬁ theo, cac mang nay duge 0 v6i hai loai huyét thanh ALA; tir chudt déng va tr

nguoi.

Déi véi nhém I cia thir nghiém nay, mang da duoc phong bé duogc 4 v6i huyét
thanh ctia chudt dong ALA theo ty 1¢ pha loéing 1:50 qua dém, 4°C. Bé lam dbi chimg,
céc phan doan OFFGEL huyét thanh thudng dd duoc thdm tach duoc 0 v6i huyvét

thanh ciia chudt ddng ALA véi cing ty 16 pha lodng. Péi voi nhom 11 cua thu nghi¢m
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“ndy, mang dugce G voi 0,25ug/ml IgG da dugc lam sach tu huyét thanh cua b¢nh nhan
ALA, qua dém, 4°C. Hai loai huyét thanh dbi chimg v6i ty 1€ pha loang 1:00 dugc ap
dung lam cac khang thé chinh, trc 12 cac huyét thanh thu gom duogc tir huyét thanh cta
cac bénh nhﬁﬂ ¢ ap xe gan sinh mu (PLA) va huyét thanh thuong. Budc phat hién
mién dich duoc thuc hién véi IgG don dong cua chudt khang chuot dong va IgG cia
chuot khang nguoi da dugc tiép hop véi peroxit clia cdy cu cai cay (HRP) lan luot d6i
v6i cac thir nghiém nhom I va thtr nghiém nhém II, mdi dich pha lodng theo tv 1é
1:2000 trong thdi gian 1 gio. Qua trinh phat trién co chit duoc thuc hién bang céch st
dung chét phan ung thAm tach c6 muc dd phat quang hoa hoc cao (do Roche
diagnostics, Germany cung cip).

" Phan tich phd khéi va xéac dinh protein

~ Céc dai protein chon loc dugc cit mot cach thi cong tir gel thé keo da duogc
nhuom xanh, éhuyén vao 6ng nghiém ly tim dung trong phong thi nghiém, va khir
~ mau bing dung dich d&ém khtr mau chira 20% meténol va 5% axit axetic trong thoi
gian 15 phut. Sau khi loai bé dung dich dém, cdc dai gel dugc gui dén Academia
Sinica, Pai Loan d& chuédn bi phan giai trong gel va phén tich do phd khéi (MS-MS)
bang cach sit dung co s¢ dir liéu AmoebaDB va co s¢ dit liéu cua nguoi. Phan tich
sinh tin dugce dung dé 1am sdng td céc trinh ty axit amin cua céc protein. Sau do. cac
trinh tu nucleotit twong tmg dugc suy ra.

" Két qua

Dai protein khang nguyén tidm ning v6i phan tir lugng gan ding 42kDa tir phan
doan OFFGEL sb 4 duoc phat hién theo thit nghiém thdm tach Western béng cach s
dung hai loai huyét thanh ALA, cu thé 1a huyét thanh‘ caa chuot déng bi nhiém bénh da
thu gom dugc va huyét thanh ctia ngudi. Ho BspA, protein 1gp lai giau leuxin dugc xac
dinh tir dai nay theo phan tich MS-MS. Trong khi d6, tir ddi khdng nguyén c6 phan ti
luong ~79kD da phat hién duoc béng timg mau huyét thanh bi nhiém bénh cta nguoi.
protein thudc ho Cullin duge xac dinh & hai trong ba mau (Bang 3 va Bang 4).

Ngudng diém ion 25
Ngudng diém protein 25

Cac diém ion > 34 biéu thi do ddng nhét hoic mite twrong ddng cao (p<0,05).
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Bang 3. Xac dinh ho BspA, protein 1ap lai giau leuxin theo phan tich MS-MS

Mo ta DPiém | Phén So Piém | Trinh tu peptit
protein cua to nghiém ion
protein | lugng | protein
jCVI|EHI | Protein ldp 48 70473 2 45,10 | GCRSIELIDTK
013940 lai giau (SEQ 1D NO:1)
leuxin, ho
BspA 47,87 | GCRSIELIDTK
(SEQID NO:1)

- Bang 4. X4c dinh protein thudc ho Cullin theo phan tich MS-MS

S6 truy Mo ta Diém | Phan tir So | Piém | Trinh tu peptit

cap protein cua luong | nghi€m | ion
protein protein
JCVL:EHI | Protein ho 41 78963 2 41,27 KMEKICK
167280 |  cullin 40,9 | (SEQID NO:2)

KMEKICK
(SEQ ID NO:2) i

'Phén trén déy mo t4 cac phuong an duoc uu tién, ma nhu chuyén gia trong linh
vuc k¥ thuat nay can phai hiéu ring c6 thé thay déi hoic duge cai bién vé thiét ké, cdu
- tric hogc thyc hién ma khdng vuot qua pham vi clia cac diém yéu cdu bao ho. Cac
thay dbi nay, vi dy, duoc dy tinh nim trong pham vi clia cac diém yéu cau bao hd.
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YEU CAU BAO HO

1. Phwong phap in vitro phat hién sy c¢6 mit cia it nhdt 13 mot protein cta E,.
histolytica, trong miu huyét thanh, miu huyét twong hoic miu mau cta ddi tuong,
trong d6 protein duge chon tir nhém bao gdm phosphoglucomutaza co trinh tu néu
trong SEQ ID NO: 5, protein ho phosphoglucomutaza/phosphomanomutaza ¢ trinh tu
néu trong SEQ ID NO: 4, protein 13p lai giau leuxin thudc ho BspA cé trinh tu néu
Ctrong SEQ ID NO: 1, va protein thudc ho Cullin ¢6 trinh tu néu trong SEQ 1D NO: 2.

2. Phuong phap theo diém 1, trong d6 protein c6 phan tir lwong 42kDa, 70kDa hbéc
79kDa.

3. Phuong phap theo diém 2, trong do protein ¢ phan tir luong 42kDa hodc 79kDa.

4. Phuong phap in vitro theo diém bat ky trong s cac diém 1 dén 3, trong do phuong
phdp nay bao gdm viéc phat hién sy c6 mit ctia it nhét 12 hai protein cua E. histolviica,

va sy c6 mdt cia hai protein.

3. Phuong phép in vitro phat hién sy c6 mit clia cac protein cta E. histolytica pyruvat

* phosphat dikinaza c6 trinh ty néu trong SEQ ID NO: 3, phosphoglucomutaza c¢6 trinh
tr néu trong. SEQ ID NO: 5, pyruvat:feredoxin oxidoreductaza co6 trinh ty néu trong
SEQ ID NO: 6, protein ho phosphoglucomutaza/phosphomanomutaza cé trinh tu néu
- trong SEQ ID NO: 4, protein 1dp lai giau leuxin thu¢c ho BspA c6 trinh tu néu trong
SEQ ID NO: 1, va protein thudc ho Cullin ¢6 trinh ty néu trong SEQ ID NO: 2, & mau

huyét thanh, mau huyét twong hoic mau mau tir di twong.

6. Phuong phap in vitro phat hién sy ¢6 mit cta it nhat 1a mot khang thé hodc doan cua
n6 ma né lién két mot cach dic hidu véi protein cta E. histolytica & mau huyét thanh,
méu huyét twong hodc miu méau ctia dbi twong, trong do protein duoc chon tir nhom
"bao gbm pyruvat phosphat dikinaza c6 trinh ty néu trong SEQ ID NO: 3.
phoSphogluCOmutaza cd trinh tg néu trong SEQ ID NO: 5, pyruvat:feredoxin
oxidoreductaza cd trinh ty néu trong SEQ ID NO: 6, protein ho phosphogluco-
mutaza/phosphomanomutaza ¢6 trinh tu néu trong SEQ ID NO: 4, protein 1dp lai giau
leuxin thudc ho BspA ¢6 trinh ty néu trong SEQ ID NO: 1, va protein thudc ho Cullin
cé trinh ty néu trong SEQ ID NO: 2. '
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7. Phuong phép theo diém 6, trong d6 it nhat 1a mot khang thé hodc doan ctia no lién
két mot cach dit hiu vai protein pyruvat phosphat dikinaza co trinh tu néu trong SEQ

. IDNO: 3.

8. Phuong phap in vitro theo diém bat ky trong sb cac diém 1 dén 7, trong do ddi

tu(mg la nguoi.

9. Phuong phap in vitro theo diém 6 hoic diém 8, trong d6 phuong phap nay bao gdm
viéc phat hién su c6 mdt cia it nhét 1a hai khang thé hoic cac doan cla ching ma

chung lién két mot cach ddc hiu vé6i cac protein clia E. histolytica.

10. Chét chi diém sinh hoc ¢ huyét thanh, trong d6 chit chi diém sinh hoc & huyét
thanh chaa it nhdt 1a mot protein phan 1dp dugc chon tor nhdém bao gém
. phosphoglucomutaza c6 trinh tu néu trong SEQ ID NO: 5, protein thudc ho
phosphoglucomutaza/phosphomanomutaza ¢6 trinh tw néu trong SEQ ID NO: 4,
protein 1ap lai gidu leuxin thudc ho BspA c6 trinh tu néu trong SEQ ID NO: 1, protein
| | thudc ho Cullin ¢6 trinh ty néu trong SEQ ID NO: 2.

11. Kit chtra:

a) chat phan tng dé phat hién protein ctia E. histolytica & mau huyét thanh, mau
huyét twong hodc mAu méu; trong d6 protein dugc chon tir nhém bao gom
phosphoglucomutaza c6 trinh tw néu trong SEQ ID NO: 5, pyruvat:feredoxin
oxidoreductaza, protein thudc ho phosphoglucomutaza/phosphomanomutaza co
trinh ty néu trong SEQ ID NO: 4, protein 1dp lai giau leuxin thudc ho BspA ¢o
“trinh tu néu trong SEQ ID NO: 1, va protein thu(f_)é ho Cullin ¢6 trinh ty néu trong
SEQID NO: 2 va
b) ban hudéng din vé viéc chan do4n bénh nhidm E. histolytica dya trén su ¢6 mit
cta protein phat hién dugce.
12. Kit xét nghiém dong ngang dé dung trong phuong phap theo diém bt ky trong sb
cac diém 6 dén 9, trong d6 kit xét nghiém chra protein ctia E. histolytica duge chon L
nhoém bao gém pyruvat phosphat dikinaza c6 trinh tu néu trong SEQ ID NO: 3 va
pyruvat:ferodoxin oxidoreductaza c6 trinh tu néu trong SEQ ID NO: 6.
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13. Kit xét nghiém theo diém 12, trong d6 protein cua E. histolytica 1a pyruvat
- phosphat dikinaza c6 trinh ty néu trong SEQ ID NO: 3.

14. Tac nhan lién két dac hidu véi it nhit 1a mot protein clia Entamoeba histolytica
trong huyét thanh, huyét twong hodc mau clia it nhat & mot ddi turong dé bao ché thude
didu tri bénh nhiém E. histolytica, trong d6 protein dugc chon tir nhém bao g6m
phosphoglucomutaza ¢ trinh ty néu trong SEQ ID NO: 5, protein thude ho phosphog-
lucomutaza/phosphomanomutaza cé trinh ty néu trong SEQ ID NO: 4, protein lip lai
: giau leuxin thudc ho BspA c¢6 trinh tu néu trong SEQ ID NO: 1, va protein thuoc ho
Cullin ¢6 trinh tu néu trong SEQ ID NO: 2. |
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Phan tir lugng (kDa)

170

130
100

70

55

170kDa

130kDa

100kDa

TOkDa
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—> 152

w131
3> 123
—> 110

—> 100

-4
E—— 76

Puong 1: Huyét thanh ALA clia ngw&i gom duoc
Duwong 2: Huyét thanh @am tinh IHA clia ngudi gom dwoc
Puwong 3: Huyét thanh ALA cla nguwdi dai dién

HiNH 1

ey 170kDa

—p 110kDa

s KD

Buong 1: Chuan phan tir lvong
DBuong 2: Huyet thanh am tinh IHA clia nguwoi gom dwoc
Puwong 3: Huyéet thanh ALA cla ngwoi dai dién

HiNH 2
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(A)

z

FAEAENEX 4 A d *A L4 2

L) Cac ket qua nghién civru cia Mascot

Usex :

Email +

Sesarch titie : Project: Protecmics, Spot Set: Proteomios\110117, Lakesl: F2, Spot Id: 37936, Peak List Id: 2159
MS sata file 1 Z:\Proteomics Files\Proteomicsh 11011 T\ppw _F2 125549403603, txt

Ratabase ¢ LudwigRR Q111 gensric forward (1435972S seguences: 4873314780 residussh

Timestamo t 2% Jan 2011 at 33:45:13 GMT

Protein hits 4 5 JGS330 ACVI(EHI_U09330ipyrruvate phoephats dikinass | lem

Probabili

¥ Based Mowse Score

Fong score is -F0¥Log(P), where P is the probability that the observed match is a randony event.
Individual ions scores = 5¢ indicate identity or extensive honology {1.035).

Protein scores are derived from ions scores as a non-probzbilistic basis for ranking protein hits.

454
A

13
e

Hunber of Hits
S b ki B3 f
TS W

T

T 7 7 T i ¥ 1
Simx F55 vy Gty
Pragsasidiky Gaend Fowie Suwe

T
Ry

Querises matohed:

| Zocstion=DSST

search or archi

‘4

T

M (expt} Mr {calay Telta Miss Soore Peptide
BEL.,3TEE S81.4494 -0, 0FLE E k1 LK Tx . ¢ (SEQ ID NO:3)
GO L AB AV ABES  —D . DAD2 ] ES sFAR L2 (SEQ ID NO:4)
321 DR, FEOE SO, 4028 -0, 0485 8 ES £ <R (SEQID NO:5)
541 . 5051 240,497 -0D.047& @ rs 2 s AAQADIR,&'(SEQ D NOZG)
LEOH L SIFE O LROR L BIET -3.B508 o z. 4 VERLL + Caddasion (MYSEQID NO:7)
2B STLY A22TF a4 & S < T(SEQID NO:8)
L2664 . S965 12E63.5915 o 4 + Oxidatiomn {MHSEQ ID NO:9)
B D.aD2E 1 .3 (SEQID NO:10)
i oL OaE3 ER . L (SEQ ID NO:11)
5 S a FLEvEvER. & (SEQIDNO:12)
=3 B3TED 3 kR

FLESVHEEVERR. ¥ (SEQ ID NO:13)

Protein View
MazTcoh no: EHI_DGSS538 Scoxe: 544

ICVI{ERI_O09550 jpyruvate phaosphate
Found in ssarcoh of S:\Froceomics T

4724 {+) | length=B&S Tax_ Id=2943%1 [Entamceba histolytioz
FHETZ . TXT

& mass (Mg): 97836

BLAST searxch of

matTed Sy

Tnfo

Tanonomy:

Varianis modific
Cileavage Ry Tryx
Seqgquance Cover.

1 MORWY
51

191 HMDTILNILGEL

3
@

b
& 5
14

R

151 YLETLEHNEHEY 7 2]
201 REWPERED r TREE AT SRR
251 PETGEERMFIG TDYLEX IRT TEFHMAEDZT.

301 PFECYEQLLDI

LYMIATRN

L=
501 TFIVYE LERRPOVEE AR
551 EFEREG RTERMEIN b

N

601 DEFIGLIFTMN
651 ENEVVLEEVE
FO1 EGINKTHLEIN
FH1 VECVAELLRLITL
B0l EILFENFFEI
B51 WCHEMIGLNYV

TRLEBTTE

(SEQ ID NO:14)
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(A)

SHATRIX}
| SCIENCE. 1 Cic két qua theo Nghién ciru Mascot

Xem xét Protein

Khép vdi:

C4M3Z6 Ghi:

778

33872
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tr|C4M3Z6 | Protein ho phosphoglucomutaza/phosphomannomutza
Tax_Id=5759 [Entamoeba histolytical

Thiy khi tim kiém trong D:\Analyst Data\Projects\Proteomics\Proteomics

Files\Data\2011\110408\110408 2416B.wiff

Khéi lugng thudng

(M) :

66607;

Tri s& pI theo tinh toéan:
Tim kidm C4M37Z6 theo phuong phap NCBI BLAST theo nr

6,05

Chtm trinh tu khéng dinh dang d& dan vao céc don khac

Phé&n loai:

Cac cai bién kha bién:
Phan cit bdi Trypsin:

Loai chua biét

theo 1la P

Muac d6é phu trinh tu:

27%

Oxy hoda
cét bén diu tan cling C cua KR tru khi gbc tiép

(M)

Cac peptit khép khéng duge gach chén

1
51
101
151
201
251
301
351
401
451
501
551

(B)

SMATRIX
I SCIENCE.

MALNNYIKKT

EMDYLYEQAA
GLRGKMCAGF

FCKRIEFGTA

VVIGYDGRYH
ACGVMVTASH
NVDISKVIDP

SKEFAAITAK
NPKADNGYKV
LADVSAEYYK

YVODAFKTAK
ANGATVIIAN
GDKTPAFMVR

LPQPILVPLQ
DPDADRLSVA
STVSSSFISK

LWLKWDKTPE

TRKEIEDLVA

NCMNNLIVQQ
VFISKGFKTY
YWENGCQIIE
OMMLTIPHFE
NEPDPEFPTV
VKSGNGWRQF
MGEVEGFDTY

ASQGLALAVE
LFSTLCPTPW
PIDANIASKI
CPEQPKVKYV
PFPNPEEGKG
TGNEMANLIA
ETLTGFKWIG

HKKLLMAYEE
NMLYEKYGYF

AIGFEFVIGNMS
ASNNKYYFCY

RDLTVGIDTA

QPDKKPLLPV

YIELPGKKGV

Xem xét protein

Khép véi:

015820 Ghi:

KAEDVIAELM

746

YDKDGVRAAV
DPKLMEKIEFEN
SASTOMITYT
DLSHELLOQAS

CFAAMALEYA
KMRNNGQYYW
FENGCKATLR
LEPEKNGLIP

} Cic két qua theo Nghién ctru Mascot

SKNEEELKKR
ELVONAHEKG
TAFAVGYLKT
HSNLEPWDLS
YTAMHGVGSK
ALKCSIEVAE
DWTYNKYIVS
NKAKEIVDTQ
EQGFNLEDRL
KFGKYAVKST
GSGTEPKLKY
PKAE

(SEQ ID NO:15)

sp|015820 | Phosphoglucomutaza Tax_Id=5759 [Entamoeba histolytical

Thiy khi tim kiém trong D:\Analyst Data\Projects\Proteomics\Proteomics
Files\Data\2011\110408\110408 2416B.wiff

Khéi luong thudng (M;): 60750; Tri sb pI theo tinh toan: 5,91
Tim kiém 015820 theo phuong phap NCBI BLAST theo nr

Chiim trinh tuy khéng dinh dang d& dan vao céc don khéc
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Phan loai: Loai chua biét

Céc cai bién kha bién: Oxy hoéa (M)
Phan cit bdi Trypsin: cit bén diu tan cung C cta KR trl khi gbc tiép

theo 1a P

Mac d6 pht trinh tu:

30%

Cac peptit khép khéng dugce gach chén

1
51
101
151
201
251
301
351
401
451
501
551

P

MOATIKRYPT

SPISGQTLGT

SGLRKRASEV

LOKPGKIIIG
ATIIRRKAEA
SARNIKEIVI
ECFDFENLKQ
IPMPDFGGKH
GAFVSPSDSL

GDGRYLNLKA
GFIMTASHNP
AELNKPLNID
FVSKYHLKVQ
PDPNLTYAAE
ATLSTKYNDI

LDIIIRVALS
AGKEHGDFGL

ENTPNYLENF
RGFTDIVVGK

VNAMENAASN
SGFMSTPAES

KLNMSNGGPA

PIEVTSKIEE

SVGDIEIECE
VDGFNAVTGI

GKKAVVHVID
YNKKVFCELL

LVHAVIPEDS
PFEFVKNGFKG

PTGWKFEFGNL
SERAQRLVGV

MDSGKISLCG
KEILESHWAK

KTVKCDLNGV
TGSVGATIRV
VVT

{ﬁféfﬂﬂﬂf?

SCIE:

Xem xét protein

Khép vdi: CALTX6 Ghi:
tr|CALTX6 | Pyruvat: ferredoxin oxidoreductaza Tax_Id=5759 [Entamoeba

histolytical

Thiy khi tim kiém trong D:\ARnalyst Data\Projects\Proteomics\Proteomics

PLKFCDDFEY
YFDKYSKDYK

700

EESFGTGCCG
YGRNYYOQRYD
HDSVDGSVTS
ADQTKVLADM

PYDIGFAFDG
VARSMPTSAA

PLEDYIAYLH
GLPESSLKNA
DGDRNLIVGR
VDHVTSITET

IREKDGIWAA
FDEVDKKAAE
KQOGIRFVFED
VITVAYAVSQI

NCES Chc két qua theo Nghién ctru Mascot

Files\Data\2011\110408\110408 2416A.wiff

Khéi luong thuong (M,):

LCWVSILAAE
DMMOMMRDNA
GSRIIFRLSG
TKFTGREKPS

(SEQ ID NO:16)

127554; Tri sb pI theo tinh toan: 6,35

Tim kiém C4LTX6 theo phuong phap NCBI BLAST theo nr
Chum trinh tu khéng dinh dang d& dan vao cac don khéac

Phédn loai:

Loai chua biét

Cac cai bién kha bién: Oxy hoéa (M)

Phan cit bdi Trypsin: cit bén diu tan cing C cua KR tru khi gbc tiép

theo la P

Mac d6 phu trinh tuy:

15%

Céc peptit khép khédng dugc gach chan

1
51
101
151
201
251

MQSVDGNQAA
VVDVYEMESE
LPCVFHVTAR
VAHLATLEAS
KRGLNPIHPS
GRHYKIFEYY

AYVSYALSDV
AGASGAVHGG
ALAGQALSIF
LPFMHFEDGF
QRGTSQGPDV
GAADAERVVV

SFIFPITPSS
CAAGSLVSTY
GDHSDVMACR
RTSHEIQKIH
FFQAVEKSNA
VMGAAVPVLE

-33-

PMAENADVWS
TCSQGLMLMI
STGFCLLSSH
QLTYDQIKSL
DYLKVPEIVQ
ECVDYLMKSG

SQGRKNVEGQ
PNMIKIAGEH
NVQQCHDLAT
VDMKYVDRAH
KYMDKVGELT
EKVGVLSVHL



301
351
401
451
501
551
601
651
701
751
801
851
901
951
1001
1051
1101
1151

YRPWSAKHFL
IKCVGGRYGL
IGENENPIPE
DAHKSGGVTV
PNSVEVLNCP
RRINMIMQTV

EQLPKTVTKI
GSKEFTPAMA
GTTQCMEFWGL
SHLRFGQOKPI
WTGAELEAQL
FFKLANVIPF

DKALDGLVEV

KVPAEWANAP

33872
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SVLDRTKEAG
KAVFDNLKNE
GSDGTVGANH
KSQYLIQNAD
PGSLKRVIAE
EKATVLLKEA
LETVTKIEAP

SFGEPLYLDV
EPKNHFTVGI
DAIRIIGQONT
YTACHFPNYV
KQIKFYTIDA
VOKTYGAKGP
EFVTDVIMPQ

ATTLLDAGKH
EDDVTHMSLP
DMYVQGYFSY
KKYKLLDAAK
IKIGQEVKLG
ATVKMNHDAT
LAMKGNELPV

SKFAADGFMP

MGTTKYEKRG

FYLTPEESAK
KCLSMTPFEQ
GACEGCNETA
RGPAWGNSLF
LLEEWIAKKE
HWIVGGDGWA
LGAVVKFASS
ESYNGVSLII
GKPGLQLDCS
KLAHLKVVSK

APAEFVQIDG
VSEVESKNWE
LVKLITQLYG
EDNAEYGFGM
DANESEKIYA

IATKIPTWEA
KAQOAGYKER
FAMTLSPKNS
ERTITANATG
FKANEQRRLY
AVKPLLAAEK

SKCVQCNMCS
IQVSAMDCTG
LSDRSNIKTT
CSSIWGATWG
LEQICKEAIA
DKSEVLGLIE

LYCPHAAIRC
CEVCTTACPV
MIHQPYLEFS
TNPYTVDGEG
EGKLSNELKT
ONSDMEVKIS

YDIGYNGVDH
GCKRPKKDLG
AYCPCKEQGV
EVKGDLEAFL
QA

VLASGHNVNI
ATIAMAYGDVY
PLOKSIEEAK
ARENRFALLG

HIiNH 4

-3Y-

LVLDTEMYSN
VASIALGANP
MAVNSGYWSL
RKDKETADKL

TGGOKSKATN
AQAFKAFKEA
YRYDPRLVEQ
HAQLKANIDK

(SEQ ID NO:17)



<110>

<120>

<130>
<160>
<170>
<210>
<211>

<212>
<213>

<220>
<221>
<223>

<400>
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DANH MUC TRINH TU
Universiti Sains Malaysia
Phuong phap in vitro phat hién protein cua Entamoeba histolytica,
chét chi diém sinh hoc huyét thanh, kit va té&c nhan lién két dic
hiéu v&i protein cla Entamoeba histolytica
FP5513
17
PatentIn phién ban 3.5
1
11

PRT
Entamoeba histolytica

ddu hiéu hén hop
Ho BspA protein ldp lai giau Leucin

1

Gly Cys Arg Ser Ile Glu Leu Ile Asp Thr Lys

1

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

5 10

2

7

PRT

Entamoeba histolytica

ddu hiéu hén hop
protein ho cullin

2

Lys Met Glu Lys Ile Cys Lys

1

<210>
<211>
<212>
<213>

<220>
<221>
<223>

<400>

5

3

885

PRT

Entamoeba histolytica

ddu hiéu hén hop
pyruvat phosphat dikinaza

3

Met Gln Arg Val Tyr Ala Phe Glu Asp Gly Asp Gly Thr Asn Lys Lys

1

5 10 15

Leu Leu Gly Gly Lys Gly Ala Gly Leu Cys Thr Met Thr Lys Ile Gly
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Leu

Phe

Lys

65

Gly

Ser

Lys

Tyr

Asn

145

Glu

Glu

Pro

Val

Phe

225

Ser

Phe

Pro

Ile

50

Lys

Glu

Met

Thr

Asp

130

Val

Lys

Leu

Phe

Phe

210

Lys

Met

Thr

Val

35

Ala

Asn

Glu

Pro

Val

115

Ser

Asp

Gly

Ala

Pro

195

Arg

Ile

Val

Arg

20

Pro

Asn

Met

Asn

Gly

100

Val

Tyr

Asp

Val

Gln

180

Val

Ser

Thr

Tyr

Asp
260

Gln

Gly

Gln

Pro

85

Met

Ala

Arg

Glu

Lys

165

Val

Asp

Trp

Pro

Gly

245

Pro

Gly

Asn

Leu

70

Leu

Met

Leu

Arg

Val
150

Leu.

Phe

Pro

Met

Glu

230

Asn

Gly

Phe

Lys

55

Val

Leu

Asp

Ala

Phe

135

Tyr

Asp

Ile

Tyr

Gly

215

Gln

Met

Thr

Val

40

Met

Glu

Val

Thr

Lys

120

Val

Asp

Thr

Lys

Ala

200

Lys

Ala

Gly

Gly

33872

25

Ile Thr

Pro Glu

Lys Lys

Ser Val
90

Ile Leu
105

Leu Thr
Ser Leu
Lys Thr
Glu Leu

170

Lys Thr
185

Gln Leu
Arg Ala
Asp Gly
Asn Asp

250

Glu Asn
265

-36-

Thr

Gly

Ser

75

Arg

Asn

Asn

Phe

Leu

155

Asp

Glu

Glu

Val

Thr

235

Ser

Met

Glu

Leu

60

Gly

Ser

Leu

Asn

Gly

140

Glu

Ala

Glu

Phe

Asp

220

Ala

Ala

Phe

Met

45

Met

Lys

Gly

Gly

Glu

125

Lys

Asn

Asn

Phe

Ala

205

Tyr

Val

Thr

Phe

30

Cys

Glu

Val

Ala

Leu

110

Arg

Ile

Lys

Asp

Thr

190

Ile

Arg

Ser

Gly

Gly
270

Lys

Glu

Phe

Ala

95

Asn

Phe

Ala

Lys

Met

175

Lys

Cys

Arg

Val

Val

255

Glu

Gln

Val

Gly

Met

Asp

Ala

Leu

Val

160

Lys

Gln

Ala

Glu

Val

240

Cys

Tyr



Leu

Gln

Glu

305

Val

Gln

Val

Arg

Ala

385

Gly

Gln

Glu

Gly

Pro

465

Ile

Ile

Glu

Lys

Ile

290

Gln

Gln

Thr

Asp

Ile

370

Asn

Ala

Ala

Asp

Gly

450

Cys

Ala

Asp

Pro

Asn

275

Ile

Leu

Asp

Arg

Met

355

Ala

Tyr

Ala

Lys

Ile

435

Lys

Val

Lys

Gly

Gln
515

Ala

Ser

Leu

Phe

Asn

340

Val

Pro

Ala

Thr

Gly

420

His

Thr

Ser

Ile

Ser

500

Val

Gln

Lys

Asp

Glu

325

Gly

Glu

Gln

Glu

Gly

405

Lys

Gly

Ser

Gly

Gly

485

Thr

Gly

Gly

Met

Ile

310

Phe

Lys

Glu

Ser

Ala

390

Ala

Lys

Phe

His

Ala

470

Ser

Gly

Ser

Glu

Ala

295

Arg

Thr

Met

Gly

Val

375

Pro

Val

Val

Phe

.Ala

455

Glu

Leu

Cys

Gly

Asp

280

Glu

Lys

Ile

Asn

Leu

360

Asp

Leu

Val

Leu

Val

440

Ala

Gly

Glu

Val

Tyr
520

33872

Val Val

Asp Ala

Lys Leu

Glu Arg
330

Ala Thr
345

Ile Thr

Gln Leu

Val Lys

Phe Asp
410

Leu Leu
425

Ala Glu
Val Val
Ile Lys
Val His

490

Tyr Lys
505

Phe Gly
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Asp

His

Ala

Gln

240

Ile

Met

Lys

Trp

Ile

320

Leu



Tyr

Cys

Met

His

385

Ile

Phe

Ile

Ser

Phe

465

Tyr

Asp

Gly

Ala

Gln

545

Phe

Leu

Leu

Val

Ala

370

Phe

Gly

Trp

Arg

Tyr

450

Gly

Thr

Ala

Ala

Glu

530

Glu

Phe

Lys

Asp

Gly

355

Lys

Thr

Glu

Gly

Ile

435

Asp

Gln

Ala

Ala

Glu

515

Lys

Val

Lys

Glu

Val

340

Gly

Ala

Val

Asn

Leu

420

Ile

Ala

Lys

Cys

Lys

500

Leu

Gln

Lys

Leu

Ala
580

Ala

Arg

Val

Gly

Phe

405

Gly

Gly

His

Pro

His

485

Pro

Glu

Ile

Leu

Ala

565

Val

Thr

Tyr

Phe

Ile

390

Asn

Ser

Gln

Lys

Ile

470

Phe

Asn

Ala

Lys

Gly

550

Asn

Gln:

Thr

'Gly

Asp

375

Glu

Pro

Asp

Asn

Ser

455

Lys

Pro

Ser

Gln

Phe

535

Arg

Val

Lys

33872

Leu

Leu

360

Asn

Asp

Ile

Gly

Thr

440

Gly

Ser

Asn

Val

Leu

520

Tyr

Arg

Ile

Thr

Leu

345

Gly

Leu

Asp

Pro

Thr

425

Asp

Gly

Gln

Tyr

Phe

505

Pro

Thr

Ile

Pro

Tyr
585

Asp

Ser

Lys

Val

Glu

410

Val

Met

Val

Tyr

Val

490

Val

Gly

Ile

Asn

Phe

570

Gly

-46-

Ala

Lys

Asn

Thr

395

Gly

Gly

Tyr

Thr

Leu

475

Lys

Leu

Ser

Asp

Met

555

Glu

Ala

Gly Lys

Glu Phe
365

Glu Glu
380

His Met

Thr Thr

Ala Asn

Val Gln

445

Val Ser
460

Ile Gln

Lys Tyr

Asn Cys

Leu Lys

525

Ala Ile

540

Ile Met

Lys Ala

Lys Gly

His

350

Thr

Pro

Ser

Gln

His

430

Gly

His

Asn

Lys

Pro

510

Arg

Lys

Gln

Ile

Pro
590

Ile

Pro

Lys

Leu

Cys

415

Asp

Tyr

Leu

Ala

Leu

495

Trp

Val

Ile

Thr

Val

575

Ala

Lys

Ala

Asn

Pro

400

Met

Ala

Phe

Arg

Asp

480

Leu

Thr

Ile

Gly

Val

560

Leu

Ile



Val

Glu

Thr

625

Leu

Gly

Thr

Cys

Pro

705

Lys

Asp

Leu

Trp

Ser

785

Gly

Gln

Ser

Lys

Val

610

Lys

Ala

Phe

Lys

Ser

690

Glu

Ala

Cys

Ser

Glu

770

Asn

Ala

Leu

Ile

Met

595

Lys

Ile

Met

Met

Ile

675

Leu

Glu

Gln

Thr

Met

755

Phe

Ile

Cys

Tyr

Trp

Asn

Val

Glu

Lys

Pro

660

Pro

Tyr

Ser

Gln

Gly

740

Thr

Ala

Lys

Glu

Gly

820

Gly

His

Pro

Ala

Gly

645

Met

Thr

Cys

Ala

Ala

725

Cys

Pro

Met

Thr

Gly

805

Glu

Ala

Asp

Ala

Pro

630

Asn

Gly

Trp

Pro

Lys

710,

Gly

Glu

Phe

Thr

Thr

790

Cys

Arg

Thr

Ala

Glu

615

Glu

Glu

Thr

Glu

His

695

Ala

Tyr

Val

Glu

Leu
775

-Met

Asn

Thr

Trp

Ile

600

Trp

Phe

Leu

Thr

Ala

680

Ala

Pro

Lys

Cys

Gln

760

Ser

Ile

Glu

Ile

Gly

33872

Asp

Ala

Val

Pro

Lys

665

Ser

Ala

Ala

Phe

Thr

745

Val

Pro

His

Thr

Ile

825

Thr

Lys

Asn

Thr

Val

650

Tyr

Lys

Ile

Glu

Arg

730

Thr

Ser

Lys

Gln

Ala

810

Ala

Asn

-47-

Ala

Ala

Asp

635

Ser

Glu

Cys

Arg

Phe

715

Ile

Ala

Glu

Asn

Pro

795

Leu

Asn

Pro

Leu

Pro

620

Val

Lys

Lys

Val

Cys

700

Val

Gln

Cys

Val

Ser

780

Tyr

Val

Ala

Tyr

Asp

605

Leu

Leu

Phe

Arg

Gln

685

Phe

Gln

Val

Pro

Glu

765

Leu

Leu

Lys

Thr

Thr

Gly

Glu

Met

Ala

Gly

670

Cys

Tyr

Ile

Ser

Val

750

Ser

Ser

Glu

Leu

Gly

830

Val

Leu

Thr

Pro

Ala

655

Ile

Asn

Leu

Asp

Ala

735

Lys

Lys

Asp

Phe

Ile

815

Cys

Asp

Val

Val

Gln

640

Asp

Ala

Met

Thr

Gly

720

Met

Cys

Asn

Arg

Ser

800

Thr

Ser

Gly



33872

835 840 845

Glu Gly Arg Gly Pro Ala Trp Gly Asn Ser Leu Phe Glu Asp Asn Ala
850 855 860

Glu Tyr Gly Phe Gly Met Phe Lys Ala Asn Glu Gln Arg Arg Leu Tyr
865 870 875 880

Leu Glu Gln Ile Cys Lys Glu Ala Ile Ala Glu Gly Lys Leu Ser Asn
885 890 895

Glu Leu Lys Thr Leu Leu Glu Glu Trp Ile Ala Lys Lys Glu Asp Ala
900 905 910

Asn Glu Ser Glu Lys Ile Tyr Ala Ala Val Lys Pro Leu Leu Ala Ala
915 920 925

Glu Lys Asp Lys Ser Glu Val Leu Gly Leu Ile Glu Gln Asn Ser Asp
930 935 940

Met Phe Val Lys Ile Ser His Trp Ile Val Gly Gly Asp Gly Trp Ala
945 950 955 960

Tyr Asp Ile Gly Tyr Asn Gly Val Asp His Val Leu Ala Ser Gly His
965 970 975

Asn Val Asn Ile Leu Val Leu Asp Thr Glu Met Tyr Ser Asn Thr Gly
980 985 990

Gly Gln Lys Ser Lys Ala Thr Asn Leu Gly Ala Val Val Lys Phe Ala
995 : 1000 1005

Ser Ser Gly Cys Lys Arg Pro Lys Lys Asp Leu Gly Ala Ile Ala
1010 1015 1020

Met Ala Tyr Gly Asp Val Tyr Val Ala Ser Ile Ala Leu Gly Ala
1025 1030 1035

Asn Pro Ala Gln Ala Phe Lys Ala Phe Lys Glu Ala Glu Ser Tyr
1040 1045 1050

Asn Gly Val Ser Leu Ile Ile Ala Tyr Cys Pro Cys Lys Glu Gln
1055 1060 1065

Gly Val Pro Leu Gln Lys Ser Ile Glu Glu Ala Lys Met Ala Val
1070 1075 1080

-48-



Asn

Glu

Gly

Leu

Leu

Ser

Ser Gly
1085

Gln Gly
1100

Asp Leu
1115

Gly Arg
1130

Lys Ala
1145

Lys Gln
1160

<210> 7
<211> 9
<212> PRT

<213>

<400> 7

Tyr

Lys

Glu

Lys

Asn

Ala

Entamoeba

33872

Trp Ser Leu Tyr Arg
1090

Pro Gly Leu Gln Leu
1105

Ala Phe Leu Ala Arg
1120

Asp Lys Glu Thr Ala
1135

Ile Asp Lys Lys Leu
1150

histolytica

Lys Lys Thr Glu Glu Phe Thr Lys Gln

1

<210> 8
<211> 10
<212> PRT
<213>
<400> 8

5

Entamoeba histolytica

Tyr

Asp

Glu

Asp

Ala

Lys Thr Ser His Ala Val Val Ala Arg Gly
10

1

<210> 9
<211> 9
<212> PRT
<213>
<400> 9

5

Entamoeba histolytica

Arg Phe Ala Tyr Asp Ser Tyr Arg Arg

1

<210> 10
<211> 11
<212> PRT
<213>
<400> 10

5

Entamoeba histolytica

-49-

Asp

Cys

Asn

Lys

His

Pro
1095

Ser
1110

Arg
1125

Leu
1140

Leu
1155

Arg Leu

Glu Val

Phe Ala

His Ala

Lys Val

Val

Lys

Leu

Gln

Val



33872

Arg Ile Ala Ala Ala Gln Ala Gln Ile Arg His

1 5 10
<210> 11

<211> 12

<212> PRT

<213> Entamoeba histolytica

<400> 11

Lys Thr Met Asn Gly Leu Pro Val Thr Val Arg Leu

1 5 10
<210> 12

<211> 13

<212> PRT

<213> Entamoeba histolytica
<400> 12

Lys Asn Ala Gln Gly Glu Asp Val Val Ala Gly Ile Arg

1 5 10
<210> 13

<211> 12

<212> PRT

<213> Entamoeba histolytica
<400> 13

Lys Tyr Leu Asn Glu Leu Met Pro Leu Gln Lys Gln

1 5 10
<210> 14

<211> 14

<212> PRT

<213> Entamoeba histolytica
<400> 14

Arg Ile Ala Pro Gln Ser Val Asp Gln Leu Leu His Lys Asn

1 5 10
<210> 15

<211> 15

<212> PRT

<213> Entamoeba histolytica
<400> 15

Arg Val Tyr Ala Phe Glu.Asp Gly Asp Gly Thr Asn Lys Lys Leu

1 5 10 15
<210> 16

<211> 16

<212> PRT

-50-
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<213> Entamoeba histolytica
<400> 16

Lys Val Phe Gly Gly Glu Glu Asn Pro Leu Leu Val Ser Val Arg Ser

1 5 10 15
<210> 17

<211> 15

<212> PRT

<213> Entamoeba histolytica
<400> 17

Lys Asn Val Leu Glu Pro Val His Glu Glu Val Glu Lys Lys Tyr
1 5 10 15
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