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Linh vwe ky thuit dwoc dé cap

Séng ché dé xuit phuong phap va kit & do hoat tinh t& bao an mdi tu
nhién (NK).
Tinh trang ky thuit ciia sang ché

Duoc biét 14 céc té bao an mdi tw nhién (natural killer - NK) tham gia vao
mién dich bdm sinh dé loai bo cic mdm bénh va té bao ung thu, va tiét
interferon-gama (IFN-y), yéu t& hoai t& khéi u alpha (tumor necrosis factor-
alpha, TNF-0), protein gy viém dai thuc bao-1B (macrophage inflammatory
protein, MIP-1pB) va céc phan tir khac dé thyuc hién mién dich thich tng. Khi té
bao NK giip cac t€ bao khic, cac t& bao NK ndy c6 co ché trong d6, khi MHC
Nhém | khong tdn tai nhu trong cac té bao ung thu, hodc hinh dang bét binh
thuong ctia MHC Nhém 1 nhu & cac té bao bi 14y nhidm virut, cac phtrc hop hoa
hop t6 chic chinh cua ching (major histocompatibility complexes, MHCs)
truyén cac tin hiéu dén cac t& bao NK dé tin cong cac té bao bat binh thuong
qua céac phan ting té bao ctia chiing. Tuy nhién, do cic té& bio NK dugc bao céo
1a c6 khiém khuyét v& chuc nang va kha nang biét héa ¢ cac dang ung thu khac
nhau, hoat tinh té bao NK lién quan chit ché dén su song sot clia cac té bao ung
thu. Do véy, nghién cttu duoc huéng dan rong rai dén tang sb luong, hoac hoat

tinh céc t€ bao NK déi véi liéu phap midn dich diéu tri ung thu.
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Trong khi do, cac phuong phép chan doan ung thur cha yéu bao gdm phat
hién ung thu qua hinh anh d4 hoa thu duoc bing cach sir dung chup anh cét 1ép
dién todn (computed tomography, CT), chup cdng huéng tir (magnetic resonance
imaging, MRI) hodc cic tia X. Tuy nhién, do cc thir nghiém nay dugc huéng
dan chung chi khi bénh nhan c6 nhu cAu rd rét, chiu cac xét nghiém do bi dau
hoic bét tién, va chi duoc thuc hién & cdc m6 nhét dinh, su ¢6 madt cla ung thu
c6 thé bi bo qua. Phuong phép xac dinh nguy co ung thu bang cach sir dung xét
nghiém méu da va dang dugc phét trién, nhung st dung né nhu mot phuong
phép chin dodn ung thu bi gi6i han. Pidu nay 14 do bénh nhén c¢6 thé xuét hién
dwong tinh déi véi ung thu khi yéu t6 gdy bénh ding hon la ung thu c6 mat
trong co quan tuong Ung, do phuong phdp nay dugc thuc hién bing cach sir
dung céc déu chuan ung thu trong mau, vi du, cho ung thu tuyén tién liét, ung
thu rudt két, ung thu budng trimg, ung thu tuyén tuy hodc ung thur gan. C6 nhiéu
c6 géng chan doan ung thu bing cach sir dung c4c khéng thé, nhung céc ¢b géng
nhu vay bi giéi han d6i vdi cac dang ung thu nhét dinh.

Theo d6, nhu cau vé cac phuong phap méi dé chan doén céc dang ung thu

khac nhau van con ti€p tuc.

Ban chat k§ thuét ciia sang ché

Do vy, muc dich ctia sang ché 1a d& xuat phuong phép c6 thé duge st
dung trong chan doan va danh gia ung thu, ciing nhu céc kit va cac chit phan

g hitu ich trong phuong phap nhu vay.
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Theo mot khia canh theo sang ché, sang ché d& xuét phuong phéap do hoat
tinh t& bao NK, phuong phap nay bao goém kich hoat céc t& bao NK trong miu
méu bang cach d6 hoat héa nhan tao cac té bio NK d tao ra cac xytokin duoc
tit boi té bao NK va do luong xytokin duogc tiét béi t& bao NK nay trong mau
mau.

Theo cac phuong 4n nhét dinh khéng bi gidi han, mau mau c¢6 thé 1a miu
mau toan bo, cac té bao mau ngoai vi don nhan (peripheral blood mononuclear
cells, PBMCs) hoic céc té bao NK.

Theo cac phuong an khéc, kich hoat céc té bao NK c6 thé duge thuc hién
bang cach t mau méu véi it nhat mot xytokin kich hoat bao gdm interleukin 2,
interleukin 12, interleukin 15 va interleukin 18, hodc céc két hop cia ching,
hodc bang cach & miu mau véi céc lipopolysacarit (lipopolysaccharides, LPSs)
hodc axit polyinosinic:polyxytidylic (polyinosinic:polycytidylic acid, poly I:C).

Theo céc phuong an nhét dinh, cic xytokin duoc tiét boi té bao NK c6 thé
bao gdm interferon-gama (IFN-y), yéu té hoai tir khéi u alpha (TNF-a) hoac
protein gdy viém dai thuc bao-1 (macrophage inflammatory protein, MIP-1).

Theo cac phuong 4n khoéng bi gidi han khac clia phuong phép ndy, protein
gdy viém dai thuc bao-1B (macrophage inflammatory protein, MIP-1p) ¢ thé
dugc sir dung nhu nhém ddi ching dé so sanh hoat tinh céc t& bao NK véi hoat
tinh d6 ¢ nguoi binh thuong.

Ngoai ra, phwong phap nay theo cdc phuong 4n nhit dinh c6 thé duogc

thuc hién bing cach st dung it nhit mot xytokin kich hoat duoc dung hop véi
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peptit tao 6n dinh. Vi du, van khong mudn bi gidi han, peptit tao 6n dinh c6 thé
14 peptit ving dudi axit dau C ctia ho synuclein. Theo cac phuong 4n nhu vay,
peptit tao én dinh c6 thé bao gdm céc gbe axit amin 103-115 (SEQ ID NO: 22),
cac gbe axit amin 114-126 (SEQ ID NO: 23), cac gbc axit amin 119-140 (SEQ
ID NO: 24) hodc cac gbe axit amin 130-140 (SEQ ID NO: 25) cua ving dudi
axit dAu C cla o-synuclein, céc gbc axit amin 85-134 cia ving dudi axit dau C
ctia B-synuclein (SEQ ID NO: 27), cac gbc axit amin 1-127 cta y-synuclein
(SEQ ID NO: 28), hoic cac gbc axit amin 96-127 clia ving dudi axit dau C cua
y-synuclein (SEQ ID NO: 29).

Theo cac phuong an khac, budc kich hoat cac t& bao NK trong mau mau
bang cach d6 hoat héa nhan tao cac t& bao NK d8 tao ra cac xytokin duoc tiét
bdi té bao NK duogc thyc hién trong méi trudng chira protein van chuyén, vi du
protein albumin trong huyét thanh.

Phuong phap nhu dwoc mé ta 13 hiru ich cu thé dé phat hién ty 1& méc
hodc tai phét ung thu. Theo cic phwong an nhu vay, luong xytokin duge tiét béi
té bao NK bi giam & déi twong, khi so véi mirc ndy & cac ca thé binh thuong, 13
mdt chi thi vé ty 16 mic hoic tai phat ung thu.

Theo khia canh khéc theo sang ché, kit duge dé xuit dé do hoat tinh té
bao NK. Kit ndy s& bao gém tac nhan dé kich hoat cac té bao NK trong mau
mau b?ng cach d6 hoat héa nhan tao céc té bao NK dé tao ra xytokin duoc tiét
béi té bao NK. Ngoai ra, kit ndy ¢6 thé hitu ich dé thyc hién phuong phap nhu

dugc mo ta trén ddy, bao gdm phat hién ty 1& méc hoic tai phéat ung thu.
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Theo cic phuwong 4n khong bi giéi han khac vé kit duge mo ta, xytokin
duoc tiét béi té bao NK c6 thé 13 interferon-gama (IFN-y) hodc yéu t6 hoai tir
khéi u alpha (TNF-0).

Theo phuong 4n khac, tic nhan d& kich hoat cc t& bio NK trong miu
mau va hoat hoa nhan tao cac té bao NK dé tao ra cac xytokin duogc tiét boi té
bao NK nay c6 thé bao gdm it nhat mét xytokin kich hoat, LPS hoic poly I:C, it
nhit mot xytokin kich hoat bao gém mdt hodc nhiéu interleukin 2, interleukin 12,
interleukin 15 va interleukin 18.

Theo cac phuong 4n nhét dinh, kit dugc mé ta c6 thé cling bao gdm mét
hoic nhiéu khang thé sau: khang thé khang INF-y, khang thé khang TNF-a, va
khang thé khang MIP-1p. Khéng mudn bi gii han theo cach bt ky, kit c6 thé
ciing bao gdm thém céc hudng d?mdé so sanh luong xytokin dugc tiét béi té bao
NK & d6i tugng so v6i cac mirc nay & cac ca thé binh thuong, trong d6 murc cac
xytokin dugc tiét bai té bao NK bi giam & dbi twrong 14 mot chi thi vé ty 18 mic
hodc tai phat ung thur.

Theo khia canh khéc, sing ché dé xuét protein dung hop bao gdm xytokin
lién két v6i peptit ving dudi axit dau C ctia ho synuclein, xytokin 13 interleukin
2, interleukin 12, interleukin 15 ho#c interleukin 18.

Theo c4c phuong 4n nhit dinh khong bi giéi han vé protein dung hop
duoc mo ta, peptit ving dudi axit dau C cta ho synuclein ¢ thé bao gdm céc
goc axit amin 103-115 (SEQ ID NO: 22), cac gbc axit amin 114-126 (SEQ ID

NO: 23), cac gbc axit amin 119-140 (SEQ ID NO: 24) hoic cac gbe axit amin
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130-140 (SEQ ID NO: 25) ciia viing dudi axit diu C cia a-synuclein, cac gbc
axit amin 85-134 cia ving dudi axit dau C cta B-synuclein (SEQ ID NO: 27),
cac gbe axit amin 1-127 cla y-synuclein (SEQ ID NO: 28), hodc cac gbc axit
amin 96-127 cta ving dudi axit ddu C cta y-synuclein (SEQ ID NO: 29).

Céc ché pham bao gdm protein dung hop mé ta trén day ciing dugc dé
Xuét.

Ngoai ra, cac kit chan doan ung thu bao gdm céc protein dung hop md ta
trén day hodc céc ché phdm mé ta trén day cling duoc dé xuét & day.

Theo céc phuong 4n nhat dinh khong bi gidi han, kit chan doan ung thu,
nhu duge mé ta trén day c6 thé cling bao gém it nhat mot khang thé trong s cac
khang thé sau: khang thé khang INF-y, khang thé khang TNF-a va khang thé
khang MIP-18.

Sang ché cling d& xudt polypeptit bao gdm trinh tw axit amin c6 it nhat 1a
80% giéng hét vai trinh tu axit amin c6 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID
NO: 6, SEQ ID NO: 8, hoac SEQ ID NO: 10. Khéng mubn bi giéi han,
polypeptit c6 thé ¢6 phan tram gidng hét cao hon, bao gdm 81%, 82%, 83%,
84%, 85%, 86%, 87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%,
98%, 99% hoac 100% giéng hét véi trinh tu ¢c6 SEQ ID NO: 2, SEQ ID NO: 4,
SEQ ID NO: 6, SEQ ID NO: &, va SEQ ID NO: 10.

Cac oligonucleotit ma hoéa cho céc protein dung hop va céc polypeptit mo
ta trén day cling duoc dé xuét. Vi dy, oligonucleotit duoc dé xuét bao gdém trinh

tir axit nucleic co it nhat 1a 80% gidng hét véi trinh tu axit nucleic c6 SEQ ID

_7-
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NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, hodc SEQ ID NO: 9,
hodc trinh tu bd sung ctia né. Cac oligonucleotit nhu vay cé thé, khong bi gi6i
han, cé phﬁn tram giéng hét cao hon, bao gém 81%, 82%, 83%, 84%, 85%, 86%,
87%, 88%, 89%, 90%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99% hoac
100% gidng hét véi trinh tu ¢6 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5,
SEQ ID NO: 7, hodc SEQ ID NO: 9, hoc cac trinh tu bd sung ciia chung.

Céc vecto bao gdm cac oligonucleotit md ta trén ddy cling duoc d& xuit,

nhu la céc t€ bao cht bao gdm cac vecto hodc cac oligonucleotit nhu vay.

M@ ta viin tit cAc hinh vé

Muc dich néu trén va cac muc dich khac, cac dic diém dic trung va uu
diém cia sdng ché sé& trd nén rd rang hon dbi véi ngudi c6 trinh d6 trung binh
trong linh vuc k§ thudt bing cach mé ta chi tiét cac phwong 4n 1am vi du cta
chiing lién quan dén céc hinh v&, trong do:

FIG.1 14 biéu d thé hién cac san phdm dung hop cua peptit SP dung hop
v6i dau N hodc ddu C cia xytokin, bao gém hIL2, hIL12, hIL15 va hIL18.

FIG.2 13 anh thé hién két qua dién di ctia cac protein SP dung hop dugc
tinh ché.

FIG.3 thé hién hoat tinh t& bao NK dugc kich hoat nhan tao & nguoi binh
thuong qua phan tich ham luong interferon-y duoc tao ra, khi cac t& bao NK
duoc kich hoat béi xytokin don (FIG 3A) hogc cac xytokin két hop (FIGS. 3B -

3D).



36999

FIG.4 12 d6 thi thé hién cc xytokin tiét tir t& bao NK duogc kich hoat nhan
tao qua ELISA dang banh kep.

FIG.5 thé hién viéc so sanh hoat tinh protein (A) va d6 6n dinh (B) giita
SP IL-2 va IL-2.

FIG.6 thé hién hoat tinh t& bao NK & ngudi binh thudng va bénh nhan ung
thu dugc diéu tri riéng biét v6i SP IL-2 (10ng/ml) (Diéu kién A), va SP IL-2
(5ng/ml)+IL-12 (5ng/ml) (Piéu kién B).

FIG.7 12 db thi th& hién kha nang tiét interferon-y ctia cac té bao NK & cac
té bao T, cac t& bao NK, méu toan bd va PBMC phu hop véi tac nhan kich hoat
IL2.

FIG.8 12 d0 thi thé hién ham luong interferon-y khac nhau dugc 18t tir cac
té€ bao NK & ngudi binh thuong, khi duge kich hoat bai LPS.

FIG.9 13 d6 thi thé hién kha ning tiét interferon-y khac nhau cta cac té bao
NK theo cac ndng d6 didu tri cua IL12 va IL15 va khéc biét & méi truong ché
pham.

FIG.10 1a db thi thé hién ham luong interferon-y khac nhau duge tiét theo
giai doan ung thu.

FIG.11 thé hién céc két qua phan tich interferon-y tao ra tlr cc té bao NK
& nguoi binh thuong duge kich hoat bdi céc xytokin bing cach sir dung dia
ELISA.

FIG.12 thé hién céc két qua dém té bao trong mau todn bd & ngudi binh

thuong duoc kich hoat boi cac xytokin.

-0
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MO ta chi tiét sang ché

Sang ché dé xuit phuong phép, kit, va cac chat phan tmg dé chén doan ty
16 méc ung thu bang cach st dung mdi twong quan gitta ung thur va té bao NK.

Péi véi muc dich ndy, sang ché d& xudt phuong phép do hoat tinh té bao
NK bao gdm kich hoat cac té bao NK trong miu mau biang cich d6 hoat héa
nhan tao cac t& bao NK dé san sinh ra céc xytokin dugc tiét boi té bao NK, va
do ham luong céc xytokin dugc tiét bai té bao NK nay trong miu mau.

Céc tac gia sang ché nhén thiy ring, dua trén quan sat hoat tinh t& bao
NK bj giam & cac bénh nhén ung thu, ty 18 mic ung thu c6 thé duogc sang loc so
b bing cach do hoat tinh t& bio NK. Phuong phap dugc mé ta & day c6 kha
ning xac dinh xem liéu cic t& bao NK c6 chirc ning binh thudng hay khéng
bé‘mg cach gay kich hoat nhan tao cac té bao NK, va do mtc hoat tinh céc té bao
NK bang cach phét hién nhiing thay dbi v& ham lwong xytokin duogc tiét béi té
bao NK c6 mit trong miu méu, viéc do nay 1a khac nhau gifta cac phuong phép
khéc ma c4c phwong phép nay don gian 13 do sé lugng céc t& bao NK hosdc ham
luong céc xytokin cé mit ban dau trong miu mau. Vi duy, theo phuong phéap
thong dung do muic hoat tinh cac té bao NK, thtr nghiém giai phéng °'Cr dugc
stt dung nhu phuong phap do gay doc té bao dich dic hiéu. Tuy nhién, khi hoat
tinh t& bao NK dugc do theo cach nay, chét déng vi phong xa dugc st dung, va
vi¢c do va phén tich la khé khan, phire tap va tbn kém. Do vay, thtr nghiém nay
khong thich hop dé sir dung trong céc phuong phap sang loc/xét nghiém so bd

ung thu ma cé thé chin doan mét cach da dang ty 1& mic ung thu. Mt khac,

-10-
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theo sang ché, do hoat tinh t& bao NK c6 thé duge do bang cach kich hoat cic t
bao NK d san sinh ra céc xytokin duoc tiét béi té bao NK va dinh lugng cac
xytokin dugc tiét bsi té bao NK dugce tao ra nay, dbi tuong trong do6 hoat tinh té
bao NK bi gidm co thé duoc sang loc mot cach thuén lgi nhu ddi tuong bi ung
thu hodc ¢6 nguy co bi ung thu.

Theo séng ché, mAu mau cé thé bao gbm, nhung khéng gi6i han &, méu
toan b, cac t& bao mau ngoai vi don nhéan (peripheral blood mononuclear cells,
PBMCs) va cac té bao NK, ma duogc léy tir ddi tuong. PBMCs hodc cac té bao
NK c¢6 thé duoc st dung nguyén ven thay cho mau toan b, nhung sir dung mau
toan b c6 thé c6 uu diém theo cac phuong 4n nhét dinh do phuong phép ludn
don gian hon va gia thanh giam.

Trong khi do, theo sang ché, thuat nglt “ddi tuong” chi dong vat c6 v bi
nghi ngd mic ung thur hodic c¢6 tai phat ung thu, hodc mubn xé4c dinh ty 16 mic
hoac tai phat ung thu.

Céc té bao NK ¢6 mit trong mau mau néi chung ton tai & trang théi bat
hoat. Theo sang ché, it nhat mot xytokin, lipopolysacarit (lipopolysaccharide,
LPS) hodc axit polyinosinic:polyxytidylic (polyinosinic:polycytidylic acid, poly
I:C) ¢6 thé dwoc st dung nhu tac nhan, cling dwoc chi & day nhu mét chat chu
van hodc chét hoat héa, ma st dung dé kich hoat céc t& bao NK nhu vay trong
mau méu va hoat héa nhan tao céc té bio NK dé san sinh cac xytokin duogc tiét
béi té bao NK. O déy, xytokin duoc st dung dé hoat héa cac t& bao NK c¢6 thé 1a

interleukin 2, interleukin 12, interleukin 15 va interleukin 18, ho#ic két hop cua

-11-
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chung. Interleukin 2, interleukin 12, interleukin 15, interleukin 18, LPS hodc
poly I:C duoc biét réng rii trong nghién ciru @& kich hoat nhdm san sinh céc
xytokin dugc tiét béi té bao NK nay. Do viy, theo mdt phwong 4n lam vi du theo
séng ché, kich hoat t& bao NK c6 thé dugc thuc hién bang cach G miu mau véi it
nhét mot xytokin, bao gém interleukin 2, interleukin 12, interleukin 15 va/hoéc
interleukin 18, hodc bang cach i mau mau véi LPS hoic poly I:C.

Theo mot phuong an khong bi gidi han, kich hoat t& bao NK c6 thé duoc
thuc hién bing cach U mau méu véi interleukin 2. Interleukin 2 13 mét trong sd
c4c xytokin duge tiét bdi cac té bao T, va duoc biét 1a c6 lién quan dén hoat tinh
céc t& bao NK do cac té bao T trong dép tmg mién dich thich tmg in vivo. Ngoai
ra, interleukin 2 13 mdt xytokin ma néi chung dugc st dung rong rai dé hoat hoa
céc té bao NK in vitro. Do vay, kich hoat cac t& bao NK c6 thé duoc thuc hién
bang cach i mau méu véi interleukin 2.

Theo phuong an khéng bi gi6i han khac, kich hoat céc t& bao NK c6 thé
duoc thuc hién bang cach  miu mau véi interleukin 2 va interleukin 12. Trong
treong hop cac bénh nhéan ung thu giai doan sém, hoat tinh cac t& bao T c6 thé
cao mic di hoat tinh cac t& bao NK 12 thép. Nguoc lai, trong truong hop céac
bénh nhan ung thu giai doan mudn, hoat tinh céc té bao T cling nhu cac té bao
NK c6 thé thap. Interleukin 12 tham gia hoat hoa cac t& bao T cling nhu cac té
bao NK. Nhu vay, interleukin 12 véi interleukin 2 dugce xt 1y, cc xytokin duogc
tiét do kich hoat céc té bao T duoc bd sung vao xytokin dugc tiét tir cac té bao

NK. Do vay, c6 kha ning danh gid mic mién dich tong thé cing nhu mién dich

-12-
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chdng ung thu ciia cac té bao NK, va sir dung mirc nay nhu du chuén thé hién
muc phét trién cta ung thu hodc tién lugng didu tri ung thu. Interleukin 15 va
interleukin 18 la cac xytokin dugc tiét boi cac té bao c6 tua dugc hoat hoa va
cac dai thuc bao, va cam g hoat tinh va phat trién t& bao NK trong dap ung
mién dich bam sinh in vitro. Cu thé 13, khi interleukin 12 két hop véi interleukin
15 hoic interleukin 18, ham lugng twong dbi nhé cua interleukin 12 ¢6 thé dugc
stt dung dé kich hoat su tiét cac xytokin dugc tiét boi té bio NK & céc té bao NK
nay. Do vay, kich hoat cac té bao NK c¢6 thé duogc thuc hién hiéu qua bﬁng cach
U mAu mau vdi interleukin 12 va interleukin 15, hodc véi interleukin 12 va
interleukin 18.

Theo sang ché, gia tri sb cla céac xytokin dugc tiét boi té bao NK duoc st
dung nhu thuéc do dé dénh gid hoat tinh t€ bao NK. Theo sang ché, “céc
xytokin dugc tiét boi té bao NK” chi cac xytokin dugc tiét tir cac té bao NK, cu
thé 14 cac xytokin tir c4c t& bao NK duge hoat hoa bang cach kich hoat nhan tao.
Theo mét phwong 4n, cac xytokin duoc tiét bai té bao NK it nhat 13 mot xytokin
dugc chon tir nhém interferon-gama (IFN-y), yéu té hoai tt khdi u alpha (TNF-
a) va protein gay viém dai thuc bao-1p (MIP-1p). Interferon-y dugc tiét boi cac
té bao NK, cac té bio tua, cac té bao T, cac t& bao Thl, va twong tu, va dugc
biét 1a xytokin c6 vai trd quan trong trong mién dich bAm sinh va mién dich
thich tmg dé kiém so4t ung thu. Hon nia, yéu t6 hoai tir khdi u alpha (TNF-a)
tidu diét cac t& bao ung thu va tham gia thdm vao tiéu diét mam bénh thim nhép

tir bén ngoai nhu vi khuan, cam g hoat hoa cac té bao T, va dong vai trd nhu
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yéu t6 bd sung dé san sinh khang thé tir cac té bao B. Do vay, vi du, khi gia tri
sd cua interferon-y hodc yéu td hoai tir khéi u alpha nho hon gia tri sb coa
interferon-y hodc yéu t hoai ti khéi u alpha & ngudi binh thudng, diéu nay biéu
thi I3 hoat tinh t& bao NK dé kiém soat ung thu cé van dé. Do vay, c6 kha ning
x4c dinh hoat tinh té bao NK bing cich so sanh ham luwong interferon-y hoic
yéu t hoai tir khéi u alpha dugc tiét tir cac t& bao NK duoc kich hoat nhén tao
v6i luong interferon-y hodic yéu t6 hoai tir khéi u alpha & nguoi binh thuong.

Trong khi d6, protein gdy viém dai thuc bao-13 (MIP-1f) c6 thé duoc st
dung nhu nhém ddi chung dé so sanh hoat tinh céc t& bao NK. Nhu dugc thé
hién trong cac vi du sau, gi4 tri s6 cla protein gay viém dai thuc bao-18 (MIP-
1B) la cao twong duwong & ca nguoi binh thudng va bénh nhan ung thu. Nhu vay,
protein gy viém dai thuc bao-1p (MIP-1B) c¢6 thé duoc sir dung dé phan tich
hoat tinh céc té bao NK & nguoi binh thudong va & bénh nhan ung thu, hodc co
thé duoc st dung nhu nhém ddi ching dé phan tich bing cach sir dung kit chan
doan ung thu.

Dinh luong cac xytokin duge tiét béi té bao NK c¢6 thé duoc thuc hién béi
cac phuong phéap bat ky duoc biét trong nghién ciru, nhung sang ché khoéng bi
gi6i han theo d6. Vi du, dinh lugng interferon-y c6 thé duge thuc hién bang cach
stt dung thir nghiém chat hip phu mién dich lién két enzym ddi véi interferon-y
(interferon-y enzyme-linked immunosorbent assay, Interferon-y ELISA).

Trong khi d6, it nhat mét xytokin bao gdm interleukin 2, interleukin 12,

interleukin 15 hogc interleukin 18, dugc st dung nhu tic nhan dung dé kich hoat
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cac té bao NK trong mAau mau va hoat hda nhén tao céc té bao NK dé tao ra cac
xytokin dugc tiét boi t& bao NK, c6 thé trong dang protein dung hgp véi peptit
tao 6n dinh.

Interleukin 2, interleukin 12, interleukin 15 hodc interleukin 18 & dang
protein dung hop véi peptit tao 8n dinh c6 thé cung cip hoat tinh sinh hoc twong
tu va do on dinh cao khi bao quan, dwgc so v6i hoat tinh va do 4n dinh cua
interleukin 2, interleukin 12, interleukin 15 hodc interleukin 18 dang tu nhién.
Vi duy, khi xytokin lién két véi peptit tao 6n dinh nhu vay, xytokin nay cé hoat
tinh bim sinh trong khi duy tri do dn dinh bt chip nhiing thay d6i v& moi
trrong, nhu lanh-kho.

Peptit tao 4n dinh c6 thé lién két v6i dau N hodc dau C cua interleukin 2,
interleukin 12, interleukin 15 hodc interleukin 18, va diéu ché protein dung hop
nhu vay c6 thé duoc thuc hién bang cach st dung cdc phuong phap da biét vé
diéu ché céc protein dung hop.

Theo mdt phuong an lam vi du, peptit ving dudi axit dau C (trinh tu axit
amin dubi axit cua alpha-synuclein, acidic tail amino acid sequence of alpha-
synuclein, ATS) cta ho synuclein c¢6 thé duge sir dung nhu peptit tao 6n dinh ma
c6 thé lién két véi interleukin 2, interleukin 12, interleukin 15 hodc interleukin
18, nhung séang ché khong bi gidi han theo d6. Patent Nam Triéu Tién dugc ding
ky s6 No. 10-0506766 boc 16 1a peptit ATS cung cép protein dung hop ddi twong

c6 tinh khang lai céc cing thang ctia méi trudng.
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Theo mét phuong an lam vi du, peptit tao én dinh c6 thé dugc str dung &
day bao gbm peptit tao dn dinh dugc chon tir cac gbc axit amin 103-115, c4c gbe
axit amin 114-126, cac gbc axit amin 119-140 va c4c gbc axit amin 130-140 ctia
ving dudi axit dau C ctia a-synuclein, cac gbc axit amin 85-134 clia viing dudi
axit ddu C cua B-synuclein, cac gbc axit amin 96-127 cla ving dudi axit dau C
cta y-synuclein, va cac gbc axit amin 96-127 clia ving dubi axit dau C cua
synoretin. Theo sang ché, trinh tu axit amin cla peptit ATS, peptit ATS va
phuong phap diéu ché protein dung hop bao gbm nhing trinh tw va phuong
phép gibng nhu vy co thé duoc thyc hién bing cach sit dung phwong phép
dugc boc 16 trong Patent Nam Tridu Tién ding ky s6 No. 10-0506766. Lién quan
dén céc vi du sau ddy, thé hién interleukin 2, interleukin 12, interleukin 15 hodc
interleukin 18 dugc dung hop véi peptit ATS 14 c6 do én dinh cao, va biéu hién
hoat tinh tuong ty v&i dang tu nhién khi xytokin dugc hoat hoa boi t& bao
lympho T.

Theo mét phuong 4n, budc kich hoat céc t& bao NK trong miu mau béng
cach d6 hoat héa nhan tao cac té bao NK dé tao ra céc xytokin dugc tiét boi té
bao NK c6 thé duge thuc hién trong méi trudng chua protein van chuyén.
Protein van chuyén déng vai trd 1am 6n dinh cdc xytokin nhu interleukin 2,
interleukin 12, interleukin 15 hoac interleukin 18 ma dugc stt dung nhu tac nhan
dé kich hoat céc té bao NK trong mau mau va hoat héa nhan tao cac té bao NK
dé san sinh c4c xytokin duogc tiét boi té bao NK ndy, va bing céch dé cam tng

cac t€ bao NK san sinh nhiéu hon cac xytokin dugc tiét bai t& bao NK. Theo céc
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phuong an nhét dinh, protein van chuyén c6 thé 13 albumin huyét thanh bo hoac
albumin huyét thanh nguoi, nhung khong bi gi6i han theo d6.

Trong khi d6, phuong phap do hoat tinh té bio NK c6 thé dugc st dung
dé sang loc ty 16 méc hoc tai phat ung thur.

Hoat tinh t& bao NK c6 thé dugc do bing cach so sanh ham lwong xytokin
tiét béi t& bao NK duge tiét tir cac té bao NK duoc kich hoat nhan tao véi ham
lwong cac xytokin dugc tiét béi té bao NK & ngudi binh thuong. Trong trudng
hop nay, khi ham lwong céc xytokin dugc tiét béi té bao NK nhé hon ham luong
céc xytokin dugc tiét boi té bao NK ndy & nguoi binh thudng, hoat tinh té bao
NK dugc cho 14 bi giam. Do vay, ¢6 kha nang danh gia nguy co ung thu hoac su
tai phat ung thu. Khi hoat tinh t& bao NK bi giam so véi ngudi binh thudng, déi
tuong co thé bi Xép so bé nhu bénh nhan bi nghi ngd méc ung thu hoac bénh
nhan c6 su tai phat ung thu. Thém nita, ty 16 méc hodc tai phat ung thu c6 thé
duge chan doan qua phuong phép chin doén bd sung nhu CT, MRI hoic chup
positron cit 16p (positron emission tomography PET) thuong dwoc thuc hién
cho chan doan ung thu, va qua tht nghiém mo cubi cung. Mic du phuong phap
theo sang ché khong 14 phuong phap chan doén ung thu khong thé thay déi, muc
tiéu ctia phuong phép ndy c6 gia tri bdi vi ty 16 méc hodc tai phét ung thur ¢6 thé
dugc sang loc so bd b%lng cach st dung mau.

Ngoai ra, sdng ché d& xuét kit dé do hoat tinh t& bao NK, bao gdm chét
phan tng, nhu chéit chu van hodc chét hoat hda ma sir dung dé kich hoat céc té

bao NK trong mau méu va hoat héa nhan tao cac té biao NK dé tao ra cac
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xytokin dugec tiét béi té bao NK. Kit nhu viy d& do hoat tinh t& bao NK cé the
duoc st dung dé thuc hién dé dang phuong phép dé cap trén day nham do hoat
tinh té bao NK.

Trong kit do hoat tinh té bao NK, téc nhan st dung dé kich hoat céc té bao
NK va hoat héa nhéan tao cac t8 bao NK dé tao ra cac xytokin dugc tiét boi té
bao NK ¢6 thé it nhét 1a mot xytokin, LPS hogc poly I:C, va xytokin niy c6 thé
dugce chon tir nhom gém c6 interleukin 2, interleukin 12, interleukin 15 va
interleukin 18.

Ngoai ra, tac nhan st dung dé kich hoat cac té bao NK va hoat héa nhan
tao cac t& bao NK dé san sinh cc xytokin dugc tiét boi té& bao NK nay nhu
interferon-y, kit chdn doan ung thu nhu vay c6 thé bao gém céc thanh phin b
sung dé do hoat tinh té bao NK, vi du khang thé d& dinh lugng céc xytokin duge
tiét bai té bao NK, va co chit. Theo mot phwong 4n, kit theo sang ché bao gém
thém it nhit mot khang thé duoc chon tir nhém c6 khang thé khang INF-y,
khang thé khang TNF-a va khang thé khang MIP-1B.

Khéng thé trong kit theo sang ché c6 thé dugc cb dinh vao co chét ran.
Khéang thé c¢6 thé duoc ¢ dinh vao bang cach str dung cac phuong phép khac
nhau nhu dugc md ta trong tai liéu (Antibodies: A Laboratory Manual, Harlow
& Lane; Cold Spring Harbor, 1988). Co chét ran thich hop c6 thé bao gbm dia
nudi ciy té bao, dia ELISA, dng nghiém va phim trung hop. Ngoai ra, co chat

rén bao gdm thanh, thiy tinh tong hop, hat agaroza, dng, hép phang, hodc cac
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phim khac hodc cac chét pht ma dugc cung cép hodc duoc gin vao gia do rin
nay.

Hon nita, kit theo sang ché c6 thé bao gbm chét phan tmg dugc st dung
d& phan tich mién dich v6i khang thé nhan biét chon loc cac xytokin dugc tiét
boi té bao NK nhu interferon-y. Phan tich mién dich c6 thé bao gdm tit ca cac
phuong phap ma c6 thé do lién két ctia khang nguyén véi khang thé theo sing
ché. Cac phuong phap nhur vay 1a dugce biét trong nghién ctru, va bao gdm, vi du,
hoa mién dich t& bao va hda mé mién dich, thir nghiém mién dich phéng xa,
ELISA, chAm mién dich, thir nghiém Farr, phan tmg precipitin, phuong phap do
d6 duc, khuéch tan mién dich, dién phan nguoc chiéu, mién dich khuéch tan don
va huynh quang mién dich.

Chét phan tng duoc sir dung dé phan tich mién dich bao gbm chit mang
thich hop, chat danh d4u c6 kha ning tao ra tin hiéu c6 thé duoc phét hién, chat
phéan tng hoa tan, va chit tdy. Hon nita, khi nguyén liéu danh d4u 14 enzym, chét
phén Gng c6 thé bao gdm co chat, ma c6 thé do hoat tinh enzym, va chit phan
ting dirng phén Gng. Chit mang thich hop c6 thé bao gdm, khong bi gidi han &,
chit mang tan, vi du mot trong sb cac dém sinh 1y c¢6 sén duoc biét trong nghién
ctru (vi du, PBS) hoic chat mang khéng tan, vi du polyme nhu céc hat tir tinh
thu dwoc bing cach phu kim loai trén polystyren, polyetylen, polypropylen,
polyeste, polyacrylonitril, nhua flo, dextran c6 thé lién két chéo, polysacarit va

mu cao su, va gidy, thuy tinh, cdc kim loai, agaroza khac, va két hgp cua ching.
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Khi chét danh dAu c6 thé tao ra tin hiéu co thé duoc phat hién, enzym,
nguyén liéu huynh quang, nguyén liéu phat quang va nguyén liéu phéng xa co6
thé dugc st dung. Khi enzym, peroxidaza, alkalin phosphataza, B-D-
galactosidaza, glucoza oxidaza, malat dehydrogenaza, glucoza-6-phosphat
dehydrogenaza, invertaza va tuong tu co thé duoc st dung, va isothioxyanat
fluoresxein hodc phycobiliprotein cé thé duge st dung nhu nguyén liéu huynh
quang, isoluxinol hodc luxigenin co thé dugc str dung nhu nguyén liéu phat
quang, va Iy3;, Cy4 hodc H; co thé duoc st dung nhu nguyén liéu phong xa. Tuy
nhién, bd sung vao cic nguyén liéu lam vi du nay 14 cac nguyén liéu bat ky ma
c6 thé duoc st dung dé phén tich mién dich c6 thé dugc sir dung & day.

Ngoai ra, sang ché dé xuét protein dung hop bao gbm xytokin lién két véi
peptit vung dudi axit diu C coa ho synuclein. O day, xytokin co thé 1a
interleukin 2, interleukin 12, interleukin 15 hodc interleukin 18. Nhu dugc mo6 ta
trén day, protein dung hgp nhu vay co thé dugc st dung nhu tac nhan ding dé
kich hoat céc té bao NK va hoat héa nhan tao cac t& bao NK dé tao ra cac
xytokin dugc tiét bdi t& bao NK, va cung cip d6 6n dinh cao hon bét chip
nhiing thay dbi vé méi trudng nhu lanh-kho hodc thoi gian bdo quan dai, so véi
interleukin 2, interleukin 12, interleukin 15 hoac interleukin 18 dang tu nhién.

Theo mét phuong an 1am vi du, protein dung hop c6 thé 13 mot protein
dung hop trong dé interleukin 2 lién két véi peptit ving dudi axit ddu C cta ho

synuclein.
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Theo phuong an khac lam vi du, protein dung hop c6 thé 13 mot protein
dung hop trong d6 interleukin 12 lién két v6i peptit viing dudi axit dau C cua ho
synuclein.

Theo phuong an van khac 1am vi duy, protein dung hop c6 thé 13 mot
protein dung hop trong d6 interleukin 15 lién két v6i peptit ving dudi axit dau C
cta ho synuclein.

Theo phuong 4n khac nita lam vi dy, protein dung hop co thé 13 mot
protein dung hop trong d6 interleukin 18 lién két v6i peptit viing dudi axit dau C
cua ho synuclein.

Trong protein dung hop, peptit ving dudi axit d4u C cna ho synuclein ¢
thé cling dugc chon tir cac gbc axit amin 103-115, cac gbc axit amin 114-126,
céc gbe axit amin 119-140 va céac gde axit amin 130-140 ctia ving dudi axit dau
C cuta a-synuclein, cac gbc axit amin 85-134 cua ving dudi axit dau C cia P-
synuclein, cac gdc axit amin 96-127 cla ving dudi axit dau C cua y-synuclein,
va cac gbe axit amin 96-127 cua ving dudi axit dau C clia synoretin.

Ngoai ra, sang ché @ xuét str dung protein dung hop dé hoat héa cac té
bao NK. Nhu dugc md ta trén day, protein dung hop nhu vay co thé duoc sir
dung dé hoat hoa céc té bao NK trong méu diy manh tiét cac xytokin dugc tiét
bdi té bao NK.

Do vay, sang ché dé xuét ché pham dé hoat héa cac té bao NK. O day, ché
phdm bao gbém it nhit mét protein dung hop dugc chon tir nhém gdm ¢b

interleukin 2 lién két voi peptit ving dubi axit ddu C ctia ho synuclein,
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interleukin 12 lién két v6i peptit ving dudi axit ddu C cua ho synuclein,
interleukin 15 lién két véi peptit ving dudi axit ddu C cta ho synuclein, va
interleukin 18 lién két véi peptit viing dudi axit ddu C ciia ho synuclein.

Theo mot phuong an lam vi duy, peptit ving dudi axit dau C cia ho
synuclein c6 thé dugc chon tir cac gbc axit amin 103-115, céc gbc axit amin
114-126, cac gbe axit amin 119-140 va céc gbc axit amin 130-140 ctia ving dudi
axit ddu C cla o-synuclein, cac gbc axit amin 85-134 ctia viing dudi axit dau C
cua B-synuclein, cac gbc axit amin 96-127 clia ving dudi axit dau C cia y-
synuclein, va cac gbc axit amin 96-127 ctia viing dudi axit dau C cua synoretin.

Trong khi d6, ché phdm dé hoat héa cac té bao NK ¢6 thé bao gdbm dém c6
kha nang gilt va bao quan protein dung hop, ngoai cic xytokin dung hop véi
peptit tao on dinh.

Hon nita, sang ché d& xuét kit chdn doan ung thu bao gdm it nhit mot
protein dung hop dugc chon tir nhém gdm c6 interleukin 2 lién két véi peptit
ving dudi axit ddu C cta ho synuclein, interleukin 12 lién két véi peptit ving
dudi axit dau C ctia ho synuclein, interleukin 15 lién két véi peptit ving dudi
axit ddu C ctia ho synuclein, va interleukin 18 lién két v&i peptit ving dudi axit
dau C cua ho synuclein. Nhur dugc mé ta trén day, khi mAu mau l4y tir d6i tugng
dugc U véi protein dung hop, cac té bao NK trong mau mau dugc hoat héa. Do
vy, hoat tinh t€ bao NK & d6i twgng c6 thé dugc do bang céch dinh luong
interferon-y tao ra bang cach hoat héa céc t& bao NK, bang cach d6 so bd chan

doén ung thu bang cach phan loai cac déi tugng ngudi cé hoat tinh té bao NK
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thip hon hoat tinh nay & ngudi binh thudng nhu cac bénh nhan c6 nguy co bi
ung thu hodc c6 tai phat ung thu.

Theo mot phuong an lam vi duy, peptit ving dudi axit ddu C cta ho
synuclein c6 thé duge chon tir céc gbc axit amin 103-115, céc gbc axit amin
114-126, cac gbe axit amin 119-140 va cac gbc axit amin 130-140 cua ving dudi
axit dau C cta o-synuclein, cac gbc axit amin 85-134 cua ving dudi axit dau C
ctia B-synuclein, cac gbc axit amin 96-127 clia ving dudi axit dau C cua -
synuclein, va cac gdc axit amin 96-127 clia ving dubi axit du C cua synoretin.

Ngoai protein dung hop, kit chin doan ung thu nhu vdy c6 thé bao gdm
c4c thanh phan bd sung dugc sir dung dé thuc hién phuong phap chén doén theo
sang ché, vi du khang thé dé dinh luong céc xytokin duge tiét béi té bao NK, va
co chit. Cac thanh phan nay dugc md ta trén day dé cap dén kit do hoat tinh té
bao NK. Huéng dan sir dung céc thanh phan nay theo phwong phdp md ta trén
day c6 thé ciing dugc bao gbm trong kit.

S& tr¢ nén ro rang la cac dic diém dic trung, cac khia canh, va céc uu
diém nay va céc uu diém khéc cla cc phuong 4n wu tién hon theo sang ché s&
duge md ta ddy da hon trong céc vi du sau dy. Cling duge hiéu 13 c4c vi du nay
dugc cung cép chi véi muc dich minh hoa, va khong du dinh gidi han pham vi
ctia sang ché. Mot chuyén gia cé k§ ning trong nghién ciru s& hiéu 14 cac dang
twong duong va bién dbi khac cé thé dugc tao ra khong tréch pham vi clia sing

ché nhu dugc yéu cau bao ho.

Vi du thue hién sing ché
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Vi du diéu ché 1: Xay dung vecto biéu hién peptit tao on dinh - Protein dung
hop IL

Pé diéu ché IL-2, IL-12 IL-15 hozc IL-18 dung hop véi peptit tao 6n dinh,
vecto biéu hién duoc xay dung. Peptide chira cac gdc axit amin 119-140 cia o-
synuclein (SEQ ID NO: 24; sau day, dugc chi nhu “SP”) dugc st dung nhu
peptit tao 6n dinh. Cac cADN cta IL2, IL12p35, IL12p40, IL15 va IL-18 thu
duoc bang cach phan tach ARN tong sb tir t& bao lympho & ngudi bang cach sir
dung kit tach chiét ARN tdng s (Invitron Biotechnology) va phién ma nguoc
ARN tbng s6 bang cach sir dung enzym phién ma nguoc (reverse transcriptaza)
(Invitrogen). cADN tao ra dugc st dung lam khuén, va duoc khuéch dai boi
PCR bang céch st dung cac mdi dic hidu cho mdi gen cADN sau day:

[L2-22-BamH1-F: ACAGGATCCCCTACTTCAAGTTCT (SEQ ID NO:11)

IL2-153-Xho-R: CACTCTCGAGTCAAGTCAGTGTTGAGAT (SEQ ID

NO:12)

IL12-p40-23-BamH: GTGGATCCATATGGGAACTGAAGAAAGATG (SEQ

ID NO:13)

IL12-p40-328-CT-His:  ATGGTGATGATGACTGCAGGGCACAGATGCCC
(SEQ ID NO:14)

IL12-p35-23-BamH: GTGGATCCAGAAACCTCCCCGTGGC(SEQ ID

NO:15)

IL12-p35-219-CT-His: ATGGTGATGATGGGAAGCATTCAGATAGC (SEQ

ID NO:16)

IL15-49-Nde: GAGTCAAGCATATGAACTGGGTGAATGTAA (SEQ 1D

NO:17)

IL15-162-BamH-R: GTGGATCCAGAAGTGTTGATGAAC (SEQ ID NO:18)
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IL18-37-BamH: GTGGATCCTACTTTGGCAAGCTTG (SEQ ID NO:19)
IL18-193-EcoR1: AGACTGGAATTCCTAGTCTTCGTTTTG (SEQ ID NO:20).

FIG.1 14 cach nhin dudi dang biéu dd thé hién ciu triic cac san phim dung
hop SP vdi cac xytokin dugce chu y, bao gbm L2, IL12p35, IL12p40, TL15 va
IL-18. Nhu duoc minh hoa trong hinh, san phdm dung hop SP-hIL2 dugc xay
dung bing cach 1an luot nhan dong tiép sau céc gen mi héa cho hIL2 dugc
khuéch dai bang PCR va cic gdc axit amin 119-140 cua oc-synucléin vao vecto
biéu hién pRSETA. San phdm dung hop SP-hIL12p40 dugc xay dung bing cich
14n luot nhan dong tiép sau cac gen ma hoa cho hIL12p40 duoc khuéch dai bang
PCR va cac gdc axit amin 119-140 ciia o-synuclein vao vecto biéu hién
pVL1393. San phdm dung hop SP-hIL12p53 dugc xay dung bing cach 1an luot
nhan dong tiép sau cac gen ma héa cho hIL12p35 dugc khuéch dai bang PCR va
cac gbe axit amin 119-140 cua a-synuclein vao vecto biéu hién pVL1393. San
phdm dung hop hIL15-SP duoc xay dung bang cach lan luot nhan dong tiép sau
c4c gen ma hoa cho hIL15 duoc khuéch dai bang PCR va céac gbc axit amin 119-
140 ctia o-synuclein vao vecto biéu hién pRSETA. San phim dung hop SP-
hIL18 dugc xdy dung bang cach 1an lugt nhan dong tiép sau ma héa cho hIL18
dugc khuéch dai bing PCR va cac gbe axit amin 119-140 clia a-synuclein vao
vecto biéu hién pRSETA. Céc trinh tu clia tht ca cac chu truc duoc khing dinh
bﬁng xéc dinh trinh tuw ADN.

Céc trinh ty axit nucleic va axit amin ciia san phdm dung hop SP-hIL2

duoc trinh bay trong cac SEQ ID NO: 1 va 2, tuong tmg. Céc trinh ty axit
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nucleic va axit amin ctia san phdm dung hop SP-hIL12p40 duge trinh bay trong
cac SEQ ID NO: 3 va 4, tuong Ung. Céc trinh ty axit nucleic va axit amin cla
san pham dung hop SP-hIL12p35 duogc trinh bay trong cac SEQ ID NO: 5 va 6,
tuong Gng. Nhu dugc thé hién trong FIG.1, trinh tu dudi 6X His dugc bao gdm
trong mdi vecto cho muc dich phan tach va tinh ché san phdm dung hop SP-
hIL12p40 va san pham dung hop SP-hIL12p35 ma dugc biéu hién béi cac virut.
Céc trinh tu axit nucleic va axit amin cta san pham dung hop hIL15-SP dugc
trinh bay trong cac SEQ ID NO: 7 va 8§, tuong Umg. Hon nffa, cac trinh tu axit
nucleic va axit amin ciia san phim dung hop SP-hIL18 dugc trinh bay trong céc
SEQ ID NO: 9 va 10, tuong Ung.
Vi du didu ché 2: Biéu hién va tinh ché protein SP dung hop tai t6 hop

Vecto biéu hién dugc xay dung dé& biéu hién protein SP-hIL2 tai t6 hop
duoc bién nap vao Escherichia coli BL21(DE3)RIPL (Invitrogen), va dugc u.
Dich nudi ciy dugc ly tAm tai 10.000 vong/phut trong 10 phut dé thu duogc vién
t& bao. Vién té bao nay duoc 1am tai huyén phu trong dém mubi phosphat (PBS,
do pH 7,4), va sau d6 dugc lam dong nhit bang cach siéu 4m. Protein SP dung
hop dugc biéu hién trong dang khong tan & E. coli 1a d6i tuong cho quy trinh
cudn gép lai, va sau @6 dugc tinh ché béng cach st dung nhya trao dbi ion.

Hai vecto biéu hién dugc xdy dung dé biéu hién protein SP-hIL12 tai t6
hop duoc chuyén nhiém vao céc dong té bao con tring, cac té bao sf21, dé san
sinh cac dich nuéi cdy virut, twong tng. Hai dich nudi cdy virut tao ra duoc

chuyén nhiém vao dong t€ bao con tring sf21 tai clng thoi gian d€ san sinh
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protein IL12p70 di dime trong d6 IL12p40 lién két voi IL12p35, ma sau d6 duge
tinh ché.

Vecto bidu hién duoc xay dung dé biéu hién protein hIL15-SP tai t6 hop
bién nap vao E. coli BL21(DE3)RIPL (Invitrogen), va sau d6 dugc u. Dich nudi
cdy duoc ly tdm tai 10.000 vong/phut trong 10 phut dé thu duoc vién té bao.
Vién té bao nay dugc lam tai huyén phu trong PBS (d6 pH 7,4), va sau d6 dugc
lam ddng nhit bang cach siéu 4m. Protein SP dung hop dugc biéu hién trong
dang hoa tan ¢ E. coli dugc tinh ché béng cach str dung nhuya trao d6i ion.

Vecto biéu hién dugc xay dung dé biéu hién protein SP-hIL1 tai tb hop
bién nap vao E. coli BL21(DE3)RIPL (Invitrogen), va sau d6 duoc 0. Dich nu6i
cdy duogc ly tAm tai 10.000 vong/phut trong 10 phit dé thu duoc vién té bao.
Vién té bao nay duoc lam tai huyén phu trong PBS (d0 pH 7,4), va sau d6 dugc
lam ddng nhét bang cich siéu 4m. Protein SP dung hop dugc biéu hién trong
dang hoa tan ¢ E. coli dugc tinh ché bang cach sir dung nhua trao ddi ion.

Protein SP dung hop tinh ché (3ug) dugc dién di bang cach str dung SDS-
PAGE 15% d& khing dinh protein cudi ciing dugc tinh ché (FIG.2; (a) protein
SP-hIL2 (ATGen, Cat# ATGKO04), (b) protein IL15-SP (ATGen, Cat#
ATGKO06), va (c) protein SP-IL18 (ATGen, Cat# ATGKO07)).

Vi du thue nghiém 1: Khang dinh dang xytokin ¢6 kha ndng hoat hoa cac té bao
NK trong mau toan b
Iml mau toan bd & ngudi binh thuong va 1ml méi truong RPMI1640

duge cho vao dia nudi cdy té bao 24 giéng, duoc tron véi 10ng/ml mdi
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interleukin tai to hop & nguoi IL-2, IL-12, IL-15 va IL-18, va sau d6 dugc nudi
cdy trong 24 gid. Sau 24-gid nubdi céy, dich ndi phia trén dugc 14y, va ham lugng
interferon-y trong dich nbi phia trén dugc do bang cach st dung phuong phép
ELISA dang banh kep (FIG.3A). Két qua 13, cAc xytokin dugc tiét boi cac té bao
NK trong mau mau & ngudi binh thuong khong duoc phat hién do lugng cta
chiing rat nho, nhung khi mau mau duge xtr Iy voi it nh4t mot trong s6 IL-2, IL-
12, IL-15 va IL-18, cac mirc xytokin dugc tiét bai cac té bao NK trong mau mau
tang. Khi mau mdu nay chi dugc xir ly véi chit kich hoat t& bao NK, mirc
interferon-y trong mau méu cho thy 14 tang 1én dic biét & cdc nhom duoge xir ly
v6i IL-2 va véi IL-12 (FIG3A).

Ngoai ra, Iml mau toan by cua ngudi binh thuong va Iml méi trudng
RPMI1640 duoc cho vao dia nudi ciy té bao 24 giéng, duoc xir Iy véi cac két
hop khéac nhau cua interleukin téi t6 hop & ngudi nhu duge thé hién trong
FIG.3B (mbdi interleukin 10ng/ml), va dugc nudi cdy trong 24 giod. Sau 24-gid
nudi cdy, dich ndi phia trén dugce liy, va muc interferon-y duoc do theo cach
gibng nhau nhu duge md ta trén ddy. Khi mau toan bd duge xur Iy voi cac két
hop khéc nhau cua cac chét kich hoat té bao NK, mL’rg interferon-y dugc thiy 13
tang lén dic biét khi c6 mat IL-2+IL-12 (FIG.3B).

Hon nita, d& do muc interferon-y sau xi ly véi IL-12 va IL-15 két hop,
méu toan bd dugc xi ly vadi chét kich hoat t& bao NK co néng d6 nhu duoc thé

hién trong FIG.3C, va dugc nudi cdy trong 24 gio. Sau 24-gid nudi cdy, dich ndi
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phia trén duoc 14y, va mirc interferon-y dugc do theo cach gidng nhu duoc mé ta
trén day.

Pé do murc interferon-y sau xtr Iy v6i IL-12 va IL-18 két hop, mau toan bd
cling duoc xt Iy voi chat kich hoat t& bao NK ¢6 ndng d6 nhu duge thé hién
trong FIG.3D, va sau dé duoc nudi cdy trong 24 giod. Sau 24-gid nudi cdy, dich
ndi phia trén duogc 13y, va mac interferon-y duoc do theo cach gidng nhu duoc
mo ta trén day.

Vi du thyc nghiém 2: Khéng dinh cac dang xytokin tiét tir té bao NK duoc hoat
hoéa nhan tao vai IL-2

Céc miu mau toan bo duoc 14y tir 61 ngudi binh thudng va 50 bénh nhén
ung thu. 1ml mau toan bd va 1ml méi truong RPMI1640 dugce cho vao dia nudi
cdy té bao 24 giéng, duoc xtr 1y v6i 10ng/ml interleukin SP IL-2 tai to hop &
ngudi, va sau d6 duoc nudi cdy trong 24 gio. Sau 24-gid nudi cdy, dich ndi phia
trén duoc 14y, va sau d6 cac mirc interferon-y, TNF-0, vi MIP-1p duoc do bang
cach st dung phuong phap ELISA dang bénh kep. Két qua khing dinh 13,
interferon-y va TNF-a duogc tiét tir mau toan bd ctia ngudi binh thudng cé ham
lwong nhé hon ham lwong d6 & bénh nhan ung thu, nhung MIP-1p duoc tiét tir
mau méu toan b clia ngudi binh thudng va bénh nhan ung thu, nhu dugc thé
hién trong FIG.4.

Trong trudng hop chin doén in vitro cic chat phan tng duoc st dung
trong xét nghiém bénh, hang loat cac k¥ thudt x4c nhdn dugc st dung. Noi

chung 1a, mirc binh thuong va thr nghiém gidi han dugc st dung & day. Mic
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binh thudng 12 muc tham chidu ma duge sir dung dé do gia tri trung binh va do
léch chuan ctia mdi nhom mau, va thir nghiém gi6i han 13 phwong phap do do
nhay va do dic hiéu 1am sang bang céach tinh toan gid tri danh gia cta chét phan
g chan doan in vitro. PO nhay 14m sang nghia 13 xé4c suét dugc chimg minh
thé hién cac két qua duong tinh trong xét nghiém chdn doan khi bénh nhén bi
bénh, va do dac hiéu lam sang nghia 1a xac suét duogc ching minh thé hién két
quéa 4m tinh trong xét nghiém chin doan khi bénh nhan khéng bi bénh.

Puoc cho 1a, khi gia tri gigi han [6n hon 10% va nho hon 10%, gia tri gidi
han nay la tap hop céc gia tri duong tinh va &m tinh, tuong tmg. Sau do, do nhay
lam sang va d¢ dac hiéu lam sang duogc do bang céch sir dung thir nghiém gidi

han. Cac két qua nay duoc liét ké trong Bang 1.

Bang 1
IFN-y TNF-a MIP-13
Do nhay 1am sang (%) 98,4 90,9 100
Do dac hiéu l1am sang 98,0 69,0 50
(%)

Trong cac nhom bénh nhén ung thu va nguoi binh thuongs, IFN-y dugc
do c6 do nhay 1a 98,4% va d¢ déc hiéu 1a 98%. Mac du TNF-a dugc do cé do
nhay 1a 90,9% va d6 dac hiéu la 69%, thép hon d6 nhay va d¢ dac hiéu nay cia
IFN-y, cac kit chin doan ung thu dugc phét trién cho dén hién nay cé do dic

hiéu t61 da 1a 20 dén 30%. Nhu vay, du kién 13 TNF-a ¢6 d6 dic hiéu 1a khoang
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70% hoac cao hon cé thé cling dugc st dung nhu dAu chuén cho céc kit chdn
dodn ung thu d& do hoat tinh té bao NK.
Vi du thuc nghiém 3: So sanh d6 4n dinh ctia SPIL-2 va IL-2

Dé so sanh d6 6n dinh cta SP IL-2 va IL-2, cic mAu méu toan bd duge lay
tir hai ngudi. 1ml mdi mau méu toan bd thu dugc va 1ml mdi trudng RPMI1640
duoc cho vao dia nudi cy té bao 24 giéng, va SP IL-2 va IL-2 sau d6 dugc b
sung, duogc tron k¥, va sau do dugc nudi cdy trong 24 gid. Sau 24 gio nudi cy,
dich néi phia trén duoc ldy, va muc interferon-y dugc do béng cach st dung
phuong phap ELISA dang banh kep. Ttr cac két qua ctia céc thir nghiém hoat
tinh IL-2 va SP IL-2 nay, hai protein (FIG.5A) duoc thdy 1 khong c6 sai khéc vé
hoat tinh. Tuy nhién, khi mau toan b dugc xtr ly v6i SP IL-2 thay vi IL-2 trong
céc diéu kién nudi cdy mau toan bo, twong tng, khing dinh 13 céc té bao NK
duoc hoat héa boi SP IL-2, bang céch d6 lam ting muc interferon-y (FIG.5B).
Pidu nay biéu thi 1a khong c6 su sai khic vé hoat tinh cua hai protein nay nhung
d6 6n dinh cta IL-2 ting 1én do dung SP.
Vi du thuc nghiém 4: So sdnh hoat tinh té bao NK & nguoi binh thuong va céc
bénh nhan ung thu theo didu kién kich hoat céc té bao NK

Iml mdi miu trong cdc mAu méau todn by dugc ldy tir 20 ngudi binh
thuong va 48 bénh nhan ung thu giai doan cudi (giai doan 3 dén 4), va 1ml méi
truong RPMI1640 duoc cho vao dia nudi cdy 24 giéng, mdi mau duoc chia
thanh hai nhém phu, va cdc nhom phu nay duoc xtr ly véi SP IL-2 (10ng/ml)

(Diéu kién A) va SP IL-2 (5ng/ml) + IL-12 (5ng/ml) (Diéu kién B), tuong tmg,
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va sau d6 duoc nudi cdy trong 24 gid. Sau nudi cdy, dich ndi phia trén dugc 14y,
va mirc interferon-y dugce do bang cach sir dung phuong phap ELISA dang banh
kep.

Két qua cho thy 1a khoang 90% ngudi binh thuong ¢ mic interferon-y
cao nhung hau hét céc bénh nhéan ung thu cé mic interferon-y thap trong trudng
hop Diéu kién A, nhu dugc thé hién trong FIG.6. Trong truong hop Piéu kién B,
cling cho thdy 12 nguoi binh thuong cé mic interferon-y cao nhung hau hét cac
bénh nhan ung thu ¢ muc interferon-y thap. Tuy nhién, muc interferon-y cao
nay 1a cao hon & cic bénh nhén ung thu trong truong hop Piéu kién B, so véi
truong hop Piéu kién A. Khi miu méu toan bd chi duoc xtr Iy véi SP IL-2, chi
céc té bao NK duoc hoat héa dic hiéu (xem Vi du thuc nghiém 5 va FIG.7 sau
day), nhung céc té bao NK nay ¢ kha nang duoc hoat hda cling véi céc té bao T
khi mAu mau toan bo duoc xir Iy v6i SP IL-2 va IL-12 két hop, va nhu vay mirc
interferon-y c6 kha ning ting 1én bang cach hoat héa cac té bao T. Do vay, mirc
interferon-y cao duoc xem 13 ¢6 kha ning quan sat dugc & mot s bénh nhan ung
thu trong d6 hoat tinh té bao T gitt nguyén. Khi céc bénh nhan ung thu c¢6 mic
interferon-y thép tAm chi khi dwoc didu tri & Piéu kién B, c6 thé suy doan 1a
mién dich chdng ung thu cta cac t& bao NK va mién dich hé thong chung bi
giam & cac bénh nhan ung thu ndy. Piéu nay dugc xem 14 nhu ddu chuan quan
trong duoc st dung dé xé4c dinh su tién trién hoic tién luong ung thu,

Vi du thuc nghiém 5: So sénh hoat tinh té bao NK & nguoi binh thuong va bénh

nhén ung thu theo IL2 theo cac kiéu mau mau
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Dé xéc dinh khéc biét vé kha nang tiét interferon-y bai [L2 theo kiéu mau
mau & ngudi binh thuong, thi nghiém sau ddy duoc thuc hién. (a) Kha ning tiét
interferon-y cta cac t& bao NK dbi v6i IL2 1ng/ml tir céc té bao T, (b) kha ning
tiét interferon-y ctia cac té& bao NK dbi véi IL2 Ing/ml tir cac té bao NK, (c) kha
nang tiét interferon-y cua céc té bao NK ddi véi 112 Ing/ml tr mau toan bg, va
(d) kha ning tiét interferon-y ctia cac t& bao NK theo ndng d6 IL2 tir PBMC
duoc do. Céc két qua duoc thé hién trong FIG.7. Interferon-y dugc do theo cach
gidng nhu mo ta trén day. Két qua 13, do ham luong interferon-y duoc tiét bang
cach hoat héa IL2 trong céc té bao T bi thay ddi, nhung khong c6 sai khac 16n so
v6i ham luong d6 cia interferon-y trong nhém khong duoe diéu tri, céc té bao T
khéng thich hop dé str dung nhu mau mau. Trong mau toan bd, cac PBMC va
cac té bao NK, & d6 c6 su khac biét rd rét vé ham lugng interferon-y, so v6i ham
lugng interferon-y cia nhdm khéng duogc didu tri. Do vy, mau toan b, céc
PBMC va cac té bao NK duoc danh gid 1a cac mau méu thich hop dé 4p dung
d6i véi phuong phap va kit theo sang ché.

Vi du thyuc nghiém 6: So sénh hoat tinh té bao NK & ngudi binh thuong theo
LPS

Nhu vi du khac vé tac nhan sir dung dé kich hoat céc té bao NK trong mau
méu va hoat hoa nhén tao céc t& bao NK dé san sinh interferon-y, LPS dugc st
dung dé do ham luong interferon-y tir mau toan bd & ngudi. Nhu duge thé hién

trong FIG.8, phat hién 14 tiét interferon-y dugc cam ting bdi LPS 50ng/ml, biéu
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thi 12 c4c t& bao NK c6 thé dugc hoat héa nhén tao dé san sinh interferon-y tham
chi khi céc té bao NK duoc kich hoat véi chit cht van khong dic hiéu nhu LPS.
Vi du thue nghiém 7: Kich hoat cac té bao NK bing hIL12 va hIL15 duoc dung
hop vé6i peptit tao 6n dinh

Nhu 6ng nghiém dé 1 céc té bao NK, dng nghiém (BD) chia chét chéng
dong mau, heparin natri, dugc mua va dugc st dung dé ngin ngira déng mau.
5ml méu toan bd duoc ldy va cho vao éng nghiém chira chét chéng déng mau
(heparin natri). 1ml mau toan bd thu dugc tron véi moi truong RPIM1640, va
céc chét hoat héa cac té bao NK, SP-hIL2/hIL12 duogc b sung vao d6. Hon hop
tao ra dugc 0 tai 37°C trong 16 dén 24 giv. Kich hoat c4c té bao NK trong mau
toan bo bdi SP hIL2 dung hop vé6i peptit tao on dinh va hIL12 duge xac dinh
béang cach do ham lugng interferon-y trong mau dugc 0 theo phuong phéap dugc
md ta trong vi du thuc nghiém trén day.

Trong khi d6, ham luong interferon-y duoc tiét theo céc diéu kién nudi
céy clla mau toan bd dugc do. Nhu duoc thé hién trong FIG.9, kha ning tiét
interferon-y clia cac té bao NK dugc phat hién 1a tang 1én khi céc t& bao NK
duge U trong PBS ¢ bd sung protein van chuyén nhu albumin huyét thanh bo,
duge so sanh khi cac té bao NK duoc 1 trong PBS.

Vi du thuc nghiém 8: Khac biét vé tiét interferon-y theo giai doan tién trién ung
thu

Pé x4c dinh ham luong interferon-y duge tiét theo giai doan tién trién ung

thu, mau toan bd tir bénh nhan ung thu 1 (bénh nhén hoan toan héi phuc tir ung
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thu vi1), bénh nhan ung thu 2 (bénh nhéan bi nghi ngo bi ung thu ndo), va nguoi
binh thuong dugc G 24 gio trong modi truong RPMI1640 cé bd sung IL12
100ng/ml va IL15 1000ng/ml, va luong interferon-y tiét duoc do nhu mo ta trén
day. Hon nita, mau toan bd la d6i tugng cho k¥ thuat dém té bao.

K&t qua 13, kha ning tiét interferon-y dugc khang dinh theo thir tu la
nguoi binh thuong, bénh nhén ung thu 1 va bénh nhén ung thu 2, nhu duge thé
hién trong FIG.10. Do vay, khéng dinh 14 lugng interferon-y dugc tiét theo giai
doan tién trién ung thu 13 khac nhau. Thuc té nay cho thay phuong phap theo
sang ché c6 thé dugc str dung @ do ham luong interferon-y dugc tiét boi cac té
bao NK trong miu mau, bang cach d6 du doan ty 1€ méc va giai doan tién trién
ung thu, hodc du doan su tai phét ung thu.

Vi du thuc nghiém 9: Pinh lugng Interferon-y tao ra bang cach kich hoat céc té
bao NK

Nhu dng nghiém dé 0 cac té bao NK, éng nghiém (BD) chira chét chéng
dong mau, heparin natri, dugc mua va dugc st dung dé ngan ngira dong mAu.
5ml mau toan bd duoc iy tir tAm ngudi binh thudong va cho vao 6ng nghiém -
chira chét chéng dong mau (heparin natri). Iml mau toan bd thu dugc tron véi
mbi truong RPIM1640, va SP-hIL12/hIL15-SP lién két véi peptit tao on dinh
duoc bd sung vao d6. Hon hop tao ra duge U tai 37°C trong 16 dén 24 gio.

Mau toan bd tir tdm nguoi binh thuong U tai 37°C dugc ly thm 1500 dén
2000g d& thu duoc huyét thanh nhu dich ndi phia trén. Sau do, 150 dén 200ul

huyét thanh nay duoc ldy va lam d6i twong cho ELISA xac dinh interferon-y.
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Khang thé so cip c6 Tween 0,05% (khang thé don dong khang interferon-y &
nguoi, ATGen Cat# ATGKO02) dugc pha lodng véi dém phu (natri cacbonat 0,1,
d6 pH 9,5) véi ty 1& 12 1:1000. Khang thé so cép pha lodng nay duoc chia vao
dia ELISA vi hidu gia 96 giéng (Nunc Maxisorp; NUNC, Naperville, IL) vdi
lwgng 12 100ul/giéng, va giit & 4°C trong 16 dén 18 gid. Sau do, dung dich trong
dia dugc loai bo, va dia nay dugc rira v6i dung dich rira (PBS chira Tween 20
0,05%) v6i lugng 1 400ul/giéng. Trong trudng hop nay, qué trinh rira dugc thuc
hién ba lan. Sau d6, PBS chtta 10% huyét thanh bao thai bd (FBS) dugc chia véi
lwong 12 300ul/giéng, va gitt & nhiét d6 phong trong 1 gid. Sau d6, dung dich
trong dia dugc loai bo, va dia dugc rira véi PBST (dung dich PBS chira Tween
20 0,05%) v6i luong 1 400ul/giéng. Trong trudng hop ndy, qua trinh rira dugc
thuc hién ba lan. Dia ELISA vi hiéu gid 96 giéng phu v6i khang thé so cip nay
dugc dén kin, va gitt § 4 °C dé st dung.

Dung dich chuan interferon-y (PBS chita 200ng interferon-y tai t6 hop &
nguoi (ATGen, Cat# IFG4001) va Proclin 300 0,05%) duogc pha lodng va dugc
chia véi luong 1& 100ul/giéng trén dfa ELISA vi hiéu gia 96 giéng duoc phu véi
khang thé so cip, va huyét thanh ctia bénh nhan dugc chuén bi trong giai doan
thi nghiém nay dugc chia v6i lugng 1a 100ul/giéng, va sau d6 gitt & nhiét do

phong trong 2 gio.
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Bang 2

1 2 3 4 5 6 7 3 9 10 11 |12
Nén Nén UK [UK UK [UK [UK [UK [UK UK [UK [UK
Nén Nén [UK UK [UK UK |UK [UK UK [UK [UK UK
S1 S1 UK UK UK UK UK UK UK [UK UK UK
S2 |S2 UK UK UK UK UK UK UK UK UK UK
S3 S3 UK UK [UK [UK [UK [UK UK [UK UK [UK
S4 S84 UK UK UK UK UK UK UK UK UK UK
S5 S5 UK [UK UK UK UK UK UK UK UK [UK
S6 S6 UK [UK UK UK UK UK UK [UK [ UK UK
Nén: chi c6 dém, S1-S6: chuén pha lodng theo day, va UK (khéng dugc biét):
huyét thanh bénh nhan

QA Eg QW >

Sau 2 gio, dung dich trong dia ELISA vi hiéu gi4 96 giéng duogc loai bo,
va dia duoc rira v6i dung dich rira v6i luong 1a 400ul/giéng. Trong trudng hop
ndy, qué trinh rira duoc thuc hién ba 1an. Sau d6, khang thé thir cdp (khang thé
don dong duoc biotin hda khang interferon-y cia ngudi (ATGen Cat#
ATGKO03)) dugc pha lodng vdi dung dich pha lodng véi ty 1€ 1a 1:500, dugc chia
v6i luong 13 100ul/giéng, va sau d6 gitt & nhiét do phong trong 1 gio. Sau dé,
dung dich trong dia duoc loai b, va dia dugc rira ba lan véi dung dich rira véi
luong 13 400ul/giéng. Dung dich streptavidin dwoc cong hop véi HRP (Thermo
Scientific, Cat# 21130) dugc pha loang véi dung dich pha lodng véi ty 1€ 1a
1:3000, duoc chia véi luong 13 100ul/giéng, va sau d6 gitt & nhiét d6 phong
trong 30 phit. Sau d6, dung dich streptavidin pha lodng dugc cong hop véi HRP
duoc chia vao dia ELISA, va duoc U trong 1 gio. Sau mdt gid U, dung dich trong
dia ELISA vi hidu gi4 96 giéng duoc loai bo, va dia duoc rira ba lan véi dung

dich rira v6i lugng 12 400ul/giéng.
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Tetrametylbenzidin (TMB) 1mg dugc hoa tan trong Iml dimetylsulfoxit
(DMSO), va hén hop tao ra duge pha lodng véi 9ml dém phosphat xitrat 0,05M
dé chuén bi dung dich co chét. Sau do, dung dich co chét duoc chia vao dia véi
lwong 13 100ul/giéng, va gitr & nhiét do phong trong 30 pht.

Dung dich dung phan tng (dung dich axit sulfuric 2N pha lodng) duoc
chia véi lugng 13 100ul/giéng dé dimg phan tmg, va dung dich phén Ung tao ra
duoc do tai 450nm bang cach sir dung may doc ELISA.

Kha nang tiét interferon-y ctia céc t& bao NK duoc do bang céach sir dung
méu toan b tr tdm ngudi binh thudng duoc thé hién trong FIG.11. Céc két qua
ndy biéu thi 13, khi méu toan bd duge kich hoat béi xytokin, cac t& bao midn
dich c¢6 mat trong méau dugc hoat hda hiéu qua dé cam g sur tiét interferon-y.

Hon nita, sau khi mdu toan b tir tim ngudi binh thuong duoc kich hoat
boi xytokin, mau toan bo 1a dbi twong cho k¥ thust dém té bao. Céc két qua
duoc thé hién trong FIG.12. Cac két qua nay phat hién 13 cac t& bao NK biéu
hién gay doc té bao nhu céc t& bao NK dugc hoat hoa bang céch kich hoat mau
toan bd. CD56 1a ddu chuén cua céc té bao NK, va CD107a 1a ddu chuén biéu thi -
cac té bao NK tiét cac hat gay doc té bao. Do céc két qua tiét interferon-y trong
FIG.11 tuong quan 18 rét v6i cac két qua gay doc té bao boi cac té bao NK trong
FIG.12, cho thay 13 kha ning tiét interferon-y clia céc t& bao NK bing cach kich
hoat méu toan b biéu hién gian tiép tinh gay doc té bao cta cac t& bao NK.

Theo sang ché, ty 1€ méic hodc tai phat ung thu c¢6 thé duoc chan doan

bang céch kiém tra nhiing thay ddi trong hé mién dich in vivo va do hoat tinh té
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bao NK trong méau, vi du & d6i tuong bi hodc bi nghi ngd méc ung thu. Do vay
sang ché c¢6 thé hiru ich d& du doan ty 18 mac hodc tai phat ung thu bing cach st
dung mau mau ctia d6i tugng.

Trong khi cc phuong 4n lam vi du dugc bdc 16 & day, né duge hiéu 1a cac
bién thé khac c6 thé 1a c6 kha ning. Cac bién thé nhu vy khong dugc danh gia
bi léch huéng pham vi theo cic phuong 4n lam vi du ctia don ndy, va tat ca
nhiing cai bién nhu vy s& 1a hién nhién d6i véi mot chuyén gia c6 k¥ nang
trong nghién ctu, dugc du dinh bao gém trong pham vi ctia nhiing yéu cau bao
hd sau day.

Tat cd céc tai liéu trich dan ¢ day dugc dua vao ddy bang céach vién dan.
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YEU CAUBAO HQ
1. Phwong phap dé do hoat tinh t& bao &n mdi tu nhién (NK), bao gdm:
kich hoat cac t& bao NK trong toan bd miu mau bing cach 1 toan bd miu mau
vO1 mot tac nhan bao gém it nhit mot xytokin kich thich dugc chon tir nhém bao
gbm interleukin 2, interleukin 15 va interleukin 18, béng cach d6 hoat héa nhan
tao chc t& bao NK dé tao ra va tiét cac xytokin dugc tiét béi té bao NK; va
do ham luong xytokin duoc tiét boi té bao NK duoc tiét vao trong toan bd mau
méu va sir dung ham lugng nay lam thudc do dé danh gia hoat tinh cta té bao
NK;
trong d6 cac xytokin dugc tiét boi té bao NK chira interferon gamma (IFN-y),
yéu t6 hoai tir khéi u alpha (TNF-a), hodc c hai.
2. Phuong phép theo diém 1, trong d6 viéc kich hoat céac té bao NK duoc thuc
hién bang cach 1 toan bd miu mau véi interleukin 2.
3.  Phuong phap theo diém 1, trong d6 viéc kich hoat cac té bao NK duoc
thuc hién béng cach U toan bd mAu mau véi interleukin 2 va interleukin 12.
4. Phuong phép theo diém 1, trong d6 viéc kich hoat céc té bao NK duoc thuc
hién béng cach 1 toan bé mAu mau véi interleukin 12 and interleukin 15.
5. Phuong phap theo diém 1, trong d6 viéc kich hoat cac té bao NK dugc thuc
hién bé’mg céch 0 toan bd miu mau véi interleukin 15.
6. Phuong phép theo diém 1, trong d6 cac xytokin tiét boi té bao NK con bao

gdm protein gdy viém dai thuc bao-1p (MIP-1p).
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7. Phuong phap theo diém 6, trong d6 protein giy viém dai thuc bao-1p (MIP-
1B) duoc sir dung nhur nhém d6i ching dé so sanh hoat tinh cac t& bao NK véi
hoat tinh nay cua nguoi binh thuong.

8. Phuong phép theo diém 1, trong d6 viéc do ham lugng xytokin tiét boi té
bao NK duoc thuc hién bang thir nghiém mién dich.

9. Phuong phap theo diém 8, trong d6 thir nghiém mién dich bao gdém thu
nghiém chét hip thu mién dich lién két enzym (ELISA).

10. Phuong phép theo diém 1, trong d6 it nhit mot xytokin kich hoat 13 trong
dang protein dung hop véi peptit tao 6n dinh.

11. Phuong phap theo diém 10, trong d6 peptit tao 6n dinh 13 peptit ving dudi
axit dau C ciia ho synuclein.

12. Phuong phap theo diém 11, trong dé peptit tao 6n dinh bao gém cac gbc axit
amin 103-115 (SEQ ID NO: 22), cac gbc axit amin 114-126 (SEQ ID NO: 23),
cac gbe axif amin 119-140 (SEQ ID NO: 24) hoic cac gbc axit amin 130-140
(SEQ ID NO: 25) ctia viing dudi axit d¢iu C cta a-synuclein, cac gbe axit amin |
85-134 cua viing dudi axit ddu C ctia B-synuclein (SEQ ID NO: 27), cac gbe axit
amin 1-127 cta y-synuclein (SEQ ID NO: 28), hoic cac gdc axit amin 96-127
ctia viing dudi axit dau C cta y-synuclein (SEQ ID NO: 29).

13. Phuong phép theo diém 1, trong d6 budc kich hoat céc t& bao NK trong toan
bo mAu mau bing céch d6 hoat héa nhan tao cac té bao NK ndy dé tao ra va tiét
cac xytokin duoc tiét béi t& bio NK dugc thuc hién trong mdi trudng chia

protein van chuyén.
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14. Protein dung hop dé st dung trong viéc kich hoat cac t& bao NK trong toan
bd mAu mau dé thic dy su tiét cac cac xytokin dugc tiét boi té bao NK, protein
dung hop nay bao gdm xytokin lién két véi peptit ving dudi axit dau C ctia ho
synuclein, xytokin nay dugc chon tr nhom gdm c6 interleukin 2, interleukin 12,
interleukin 15 va interleukin 18, trong d6 peptit ving dudi axit dau C cta ho
synuclein dugc chon tir nhém goém cé cac gbc axit amin 103-115 (SEQ ID NO:
22), céc gbe axit amin 114-126 (SEQ ID NO: 23), cic gbc axit amin 119-140
(SEQ ID NO: 24) va cac gbc axit amin 130-140 (SEQ ID NO: 25) ctia ving dudi
axit dau C cta a-synuclein, cac gdc axit amin 85-134 clia ving dudi axit dau C
ctia B-synuclein (SEQ ID NO: 27), cac gbc axit amin 1-127 clia y-synuclein
(SEQ ID NO: 28), va céac gbc axit amin 96-127 ciia viing dudi axit dau C cta y-
synuclein (SEQ ID NO: 29).

15. Ché phim dé kich hoat cac té bao NK bao gOm it nhit mét protein dung
hop nhu dwoc x4c dinh trong diém 14.

16. Kit d do hoat tinh cta té bao NK bao gém it nhat mot protein dung hop nhu
dugc xac dinh theo diém 14.

17. Kit theo diém 16, bao gém thém it nhat mot khéang thé duoc chon tir nhém
gdm c6 khang thé khang IFN, khang thé khang TNF-a va khang thé khang MIP-
1B.

18. Phuong phéap theo diém 1, trong d6 it nhat mét xytokin kich thich & dang
protein dung hop véi mét peptit 6n dinh hoa, trong d6 protein dung hop bao

gdm trinh tu axit amin c6 it nhit 80% gibng voi, hogc it nhat 90% gibng véi,
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hoic it nhit 95% gibng v6i, hodic bao gdm trinh tw axit amin SEQ ID NO: 2, 8,
hoac 10.

19. Phuong phap theo diém 1, trong d6 phuong phap nay 12 dé phét hién ty 18
méc hodc téi phat bénh ung thu, trong d6 viéc giam luong xytokin dugc tiét boi
té bao NK trong mét chu thé, so véi mic d6 & ngudi binh thuong, 1a chi s6 vé ty
16 méc hodc tai phét bénh ung thu.

20. Phuong phép theo diém 1, trong d6 viéc do d6 hoat hoa té bao NK bao gébm
viéc so sanh ham luong do dugc cua céc xytokin duogc tiét bai té bao NK duoc
tiét vao trong toan bd miu mau véi ham lugng do dugc cua cac xytokin duge
tiét boi té bao NK ctia ngudi binh thuong.

21. Phuong phap theo diém 1, trong d6 hoat tinh té bao NK duoc theo ddi nhiing
thay doi.

22. Phuong phap theo diém 1, trong d6 viéc kich thich céc té bao NK dugc thuc
hién bang cach 1 toan bod mAu mau véi interleukin 2, hodc véi interleukin 2 &
dang protein dung hgp véi mot peptit 6n dinh hoéa.

23. Phuong phép theo diém 1, trong d6 viéc kich thich cac té bao NK duoc thl;c
hién bing cach 0 toan bé miu mau véi interleukin 15, hodc véi interleukin 15 &
dang protein dung hop véi mat peptit 6n dinh hoéa.

24. Phuong phap theo diém 1, trong dé xytokin duoc tiét boi té bio NK 1a
interferon gamma (IFN-y).

25. Phuong phap theo diém 22, trong d6 xytokin duoc tiét béi té bao NK la

interferon gamma (IFN-y).
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26. Phuong phép theo diém 1, trong d6 khi tac nhén chia interleukin 18, téc

nhan khéng bao gdm interleukin 12 va khéng bao gbm lipopolysacarit (LPS).
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Fig.6
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Fig.7
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Fig.8
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Fig.10
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DANH MUC TRINH TU

<110> ATGen Co. Ltd.

<120> PHUONG PHAP VA KIT HE DO HOAT TINH TE BAO AN MOI TY NHIEN (NK)
<130> 08921046CA

<140> PCF¥/IB2012/000259

<141> 2012-02-10

<150> KR 2011-0012983

<151> 2011-02-14

<160> 29

<170> pPatentin version 3.5

<210> 1

<211> 474

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> Trinh ty ma héa dung hgp SP-hIL2

<400> 1

atggaccctg acaatgaggc ttatgaaatg ccttctgagg aagggtatca agactacgaa 60
cctgaagccg gatcccctac ttcaagttct acaaagaaaa cacagctaca actggageat 120
ttactgetgg atttacagat gattttgaat ggaattaata attacaagaa tcccaaactc 180
accaggatge tcacatttaa gttttacatg cccaagaagg ccacagaact gaaacatctt 240
cagtgtctag aagaagaact caaacctctg gaggaagtge taaatttagc tcaaagcaaa 300
aactttcact taagacccag ggacttaatc agcaatatca acgtaatagt tctggaacta 360
aagggatctg aaacaacatt catgtgtgaa tatgctgatg agacagcaac cattgtagaa 420
tttctgaaca gatggattac cttttgtcaa agcatcatct caacactgac ttga 474
<210> 2

<21l> 157

<212> PRY

<213> frinh ty nhadn tso

<220>

<223> polypeptit dung hop SP-hIL2

<400> 2

Met Asp Pro Asp Asn Glu Ala Tyr Glu Met Pro
1 5 10

Gln Asp Tyr Glu Pro Glu Ala Gly ger Pro Thr
20 5

Lys Thr Gln Leu Gln Leu Glu ﬁis Leu Leu Leu
35

Leu Asn Gly Ile Asn Asn Tyr Lys Asn Pro Lys
50 55

Ser

ser

ASp
45

Leu
60

Glu Glu Gly Tyr
15
Ser Ser Thr Lys
30
Leu Gln Met Ile

Thr Arg Met Leu



Thr

65

Gin

Ala

Ite

Cys

Trp

phe

Cys

GIn

ASh

Glu

130

Ile

LyS

Leu

Ser

val

115

Tyr

Thr

145

<210> 3

<211> 1014
<212> ADN
<213> Trin

<220>
<223>

<400> 3
atggaccctg

cctgaagecy
tatccggaty
atcacctgga
caagtcaaag
agccattege
aaggaccaga
ggacgtttca
agcagcagag
gagagagtca
gecetgeccay
¢tcaagtaty
cccaagaact
taccctgaca
cagggcaaga
gtcatctgcec

tcttggageg

Phe Tyr Me

70

Glu Gl

85

Glu

Asn Ph

val Le

Ala aAsp Gl

Phe Gl

15

Cys

h ty

acaatgaggc
gatccatatg
cccctggaga
ccttggacca
agtttggaga
tcctgerget
aagaacccaa
cctgetggty
gctcttctga
gaggggacaa
ctgctgagoa
aaaactacac
tgcagctgaa
cctggagtac
gcaagagaga
gcaaaaatgc

aatgggcatc

Tt Pro Lys

u Leu Lys

e His Leu

u Glu Leu

120

u Thr Ala

135

n Ser Ile

0

nhén tao

ttatgaaatg
ggaactgaag
aatggtggtc
gagcagtgag
tgetggecag
tcacaaaaag
aaataagacc
gctgacgaca
cceccaaggg
caaggagtat
gagtctgece
cageagette
gccattaaag
tecacattec
aaagaaagat
cagcattagc

tgtgcectge

36999

Lys

Pro

Lys

Thr

ITe

Ala

Leu

90

Pro

Gly

Ile

Ser

Thr

75

Glu

Arg

ser

val

Thr

Glu Leu

Glu val

Asp Leu

Glu Thr

125

Glu Phe

140

Leu Thr

Lys

Leu

Ile

110

Thr

Leu

155

Trinh td ma hoda dung hgp SP-hIL12p40

ccttctgagyg
aaagatgttt
ctcacctygtg
gtcttaggct
tacacctgte
gaagatggaa
tttctaagat
atcagtactg
gtgacgtgcg
gagtactcag
attgaggtca
ttcatcaggy
aattcteggce
tacttetece
agagtertca
gtgecgggecc

agtcatcatc
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aagggtatca
atgtcgtaga
acacccctga
ctggcaaaac
acaaaggagg
rttggrccac
gcgaggccaa
atttgacatt
gagctgetac
tggagtgcca
tggtggatgc
- acatcatcaa
aggtggaggt
tgacattctg
¢cggacaagac
aggaccgcta

accatcacca

His Leu

80

Asn Leu

95

Ser Asn

Phe Met

Asn Arg

agactacgaa
attggattgg
agaagatggt
cctgaccatc
cgaggttcta
tgatatttta
gaattattct
cagtgtcaaa
actctctgca
ggaggacagt
cgttcacaag
acctgaccca
cagctgggag
cgttcaggte
ctcagecacyg
ctatagctca

ctga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
300
360
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

4
337
PRT

Trinh tu nh&n tao
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polypeptit dung hop SP-hirL12p40

4

Met Asp Pro Asp

1

GIn

val

val

Leu

65

Gln

Gly

Gly

Lys

Cys

145

Ser

Thr

Ser

Leu

Asp

Tyr

val

50

Asp

val

Glu

Ile

Thr

130

Trp

Ser

Leu

val

Pro
210

Tyr

val

35

Leu

GlIn

Lys

val

Trp

Arg

Ser

Glu

195

Ile

Glu

20

val

Thr

Ser

Glu

Leu

100

Ser

Leu

Leu

Gly

Ala

180

Cys

Glu

Asn Glu Ala Tyr Glu Met
5

Pro

Glu

cys

Ser

Phe

85

Ser

Thr

Arg

Thr

Ser

165

Glu

GIn

val

Glu

Leu

Asp

Glu

70

Gly

His

Asp

Cys

Thr

150

ser

Arg

Glu

Met

Ala
ASp
Thr
55

val
Asp
ser
Ile
Glu
135
Ile
Asp
val

Asp

val
215

Gly

Trp

40

Pro

Leu

Ala

Leu

Leu

120

Ala

Ser

Pro

Arg

ser

200

ASp

Ser

25

Tyr

Gly

Gly

Gly

Leu

105

Lys

Lys

Thr

GlIn

Gly

Ala

Ala
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10

Ile

Pro

Glu

ser

Gln

90

Leu

Asp

Asn

Asp

Gly

Asp

Cys

val

Pro

Trp

Asp

Asp

Gly

75

Tyr

Leu

Gin

Tyr

Leu

155

val

Asn

Pro

His

Ser

Glu

Ala

Gly

60

Lys

Thr

His

Lys

Ser

140

Thr

Thr

Lys

Ala

Lys
220

Glu

Leu

Pro

45

Ile

Thr

cys

Lys

Glu

Gly

Phe

Cys

Glu

Ala

205

teu

Glu

Thr

Leu

His

Lys

110

Pro

Arg

Ser

Gly

Tyr

Glu

Lys

Gly

15

Lys

Glu

Trp

Thr

Lys

Glu

Lys

Phe

val

Ala

175

Glu

Glu

Tyr

Tyr

Asp

Met

Thr

Iie

80

Gly

Asp

Asn

Thr

LysS

160

Ala

Tyr

ser

Glu



Asn Thr

225

Tyr

Pro Lys Asn

val Ser Trp

Thr
275

Ser Leu

Lys Asp

Ar
290 ?

Lys Asn Ala

Ser Trp Ser

His

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

<220>
<223>

<400> 5§
atggaccctg

5
687
ADN

cctgaageeg
cttcaccact
actctagaat
aaaaccagea
aactcaagag
tttatgatgg
ttcaagacca
aacatgctgg
ccacaaaaat
cttettcatg

gcttcecatce

<210>
<211>

6
228

Ser Ser

Phe

Phe Ile

230

Gln
245

Leu

Glu
260

Tyr
Phe Cys
Phe

val

ser Ile

Leu

Pro

val

Thr

sSer

Lys Pro

Thr

Asp

val
280

Gln

Asp

Lys
295

val Arg

310

Glu Trp

Ala

ser val

Trinh tu nhan taoc

Arg

Leu

Trp

265

GlIn

Ala

Pro

36999

Ile
235

Asp

Lys Asn

250

Ser Thr

Gly Lys

Ser Ala

GIn Asp

Cys Ser

330

Trinh ty ma héa dung hgp SP-hIL12p35

acaatgaggc ttatgaaatg ccttctgagg

gatccagaaa
cccaaaacct
tttacccttg
cagtggaggc
aaacttcatt
ccectgtgect
tgaatgcaaa
cagttattga
ccteecttga
ctttcagaat

atcaccatca

ccteccegtg
gctgagggec
cacttctgaa
ctgtttacca
tatcacaaac
tagtagtatt
gcttetgatg
tgagctgatg
agaaccggat
tecgggeagty

ccactga

gccactccag
gtcagcaaca
gagattgatc
ttggaattaa
ggtagttgec
tatgaagact
gaccctaaga
caggccctga
ttttataaaa

actattgata

Ile Lys Pro

Ser Arg GIn

Ser
270

Pro His

Ser Lys

285

Arg

Thr val 1le

300

Arg Tyr Tyr

His His His

aagggtatca
acccaggaat
tgctccagaa
atgaagatat
ccaagaatga
tggcctecag
tgaagatgta
ggcaaatctt
atttcaacag

Ctaaaatcaa

gagtgatgag

Pro
240

Asp

val Glu

255

Tyr Phe

Glu Lys

Cys Arg

Ser Ser

320

His His

335

agactacgaa
gttcccatge
ggccagacaa
cacaaaagat
aagctgtett
aaagacctct
ccaggtggag
tctagatcaa
tgagactgtg
gctectgeata

ctatctgaat

-57-

60
120
180
240
300
360
420
480
540
600
660
687



<212>
<213>

<220>
<223>

<400>

1

Gln

Pro

Arg

Tyr

65

Lys

Glu

Cys

Ser

Asn

145

Asn

ser

Lys

Ala

His
225

ASD

Asp

Ala

50

Pro

Thr

Ser

Leu

Ile

130

Ala

Met

Glu

Thr

val

210

His

P

Trinh ty nhan tao

RT

36999

polypeptit dung hgp SP-hiL12p35

6

Tyr

cys

Ser

cys

Ala

115

Tyr

Lys

Leu

Thr

Lys

Thr

His

Glu

20

Gly

ser

Thr

Thr

Leu

100

Ser

Glu

Leu

Ala

val

180

Ile

Ile

His

Pro

Met

Asn

Ser

val

85

AsSh

Arg

ASp

Leu

val

165

Pro

Lys

Asp

Met Asp Pro Asp Asn Glu
5

Glu

phe

Met

Glu

70

Glu

Ser

Lys

Leu

Met

150

Ile

Gln

Leu

Arg

Ala

Ala

Pro

Leu

55

Gliu

Ala

Arg

Thr

Lys

135

Asp

Asp

Lys

cys

val
215

Tyr

Gly

Ile

Cys

GTu

Ser

120

Met

Pro

Glu

ser

Ile

200

Met

Gliu

ser

Leu

Lys

ASp

Leu

Thr

105

Phe

Tyr

Lys

Leu

ser

185

Leu

Ser

-58-

Met

10

Arg

His

Ala

His

Pro

90

Ser

Met

Gin

Arg

Met

170

Leu

Leu

Tyr

Pro

Asn

His

Arg

Glu

75

Leu

Phe

Met

val

Gin

155

Gin

Glu

His

Leu

ser

Leu

Ser

Gin

60

Asp

Glu

Ile

Ala

Glu

140

Ile

Ala

Glu

Ala

Asn
220

Glu

Pro

Gln

45

Thr

Ile

Leu

Thr

Leu

125

Phe

Phe

Leu

Pro

Phe

205

Ala

Glu

val

30

Asn

Leu

Thr

Thr

Asnh

110

cys

Lys

Leu

Asn

Asp

190

Arg

Ser

Gly

15

Ala

teu

Glu

Lys

Lys

Gly

teu

Thr

Asp

Phe

175

Phe

Ile

His

Tyr

Thr

Leu

Phe

Asp

80

Asn

Ser

ser

Met

Gin

160

Asn

Tyr

Arg



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

<220>
<223>

<400> 7
atgaactggg

7
420
ADN

catattgatg
atgaagtgcet
catgatacag
gtaacagaat
ttgcagagtt
aatgaggett
<210> 8§

<211> 139
<212> PRY
<213>

<220>
<223>

<400> 8§

yet Asn Trp

Ile GIn Ser

His Pro ser

35

val 1le

50

Gin

Glu Asn Leu

val Thr ¢lu

ITe Lys Glu

Thr Ser

115

Asn

Glu
130

Glu Gly

tgaatgtaat
ctactttata
tterettgga
tagaaaatct
ctggatgcaa
ttgtacatat

datgaaatgec

val

Met His

20

Cys Lys

Ser Leu

Ile 1le

ser Gly

85

Phe
100

Leu
Gly

ser

Tyr Gln

Ile

val

Glu

Leu

70

Cys

Gln

ASD

ASD

Trinh ty nhdn tao

aagtgatttg
tacggaaagt
gttacaagtt
gatcatccta
agaatgtgag
tgtccaaatg

ttetgaggaa

Trinh ty nhan tao

?sn val Ile Ser

Asp Ala

Ala
40

Thr

Ser
55

Gly

Ala Asnh

Lys Glu

ser Phe

Pro Asp

Tyr Glu

135

36999

Trinh ty md héa dung hop hIL15-Sp

aaaaaaatig
gatgttcacc
atttcacttg
gcaaacaaca
gaactggagg
ttcatcaaca

ggytatcaag

polypeptit dung hop hILLS5-SP

Leu

Asp
10

Lys

Thr
25

Leu Tyr

Met Lys Cys

Asp Ala Ser

Asn Ser Leu

75

Glu Glu

90

Cys

val His Ile

105

Asn Glu Ala

Pro Glu Ala

-5O-

aagatcttat
ccagttgeaa
agtccggaga
gtttgtctte
aaaaaaatat
cttctggatc

actacgaacc

Lys Ile Glu

Thr Glu Ser

30

Phe Leu

45

Leu

ITe His

60

ASp

ser Ser Asn

Leu Glu Glu

val GIn Met

110

Tyr Glu Met

tcaatctatg
agtaacagca
tgcaagtatt
taatgggaat
taaagaattt
cgatcctgac

tgaagcctaa

Asp Leu

15

Asp val

Glu Leu
val

Thr

Asn
80

Gly

Asn

Ile

Pro Ser

60
120
180
240
300
360
420



36999

gaatctaaat
aatcggectc
atatttatta
gtgaagtgtg
atgaatcctc
gteccaggac
gcttgtgaaa
gatagatcta

<210> 9

<211> 549

<212> ADN

<213> Trinh ty nhn tac

<220> . )

<223> Trinh tu m& héa dung hgp SP-hIL1S8
<400> 9

atggaccctg acaatgaggce ttatgaaatg ccttctgagg
¢cctgaagecey gatcctactt tggcaagett
aatgaccaag ttctcttcat tgaccaagga
tctgactgta gagataatgc accccggacce
cagccetagag gratggetgt aactatctet
tgtgagaaca aaattatttc ctttaaggaa
aaaagtgaca tcatattett tcagagaagt
gaatcttcat catacgaagg atactttcta
ctcattttga aaaaagagga tgaattgggg
gaagactag

<210> 10

<211> 182

<212> PRT

<213> Trinh ty nhén tao

<220> .

<223> polypeptit dung hgp SP-hIL18
<400> 10

Met Asp Pro
1

GIn Asp Tyr

ser

Lys
35

Leu

GIn Gly

50

Asn

Asp Asn Ala

65

Gln Pro Arg

Ser Thr Leu

Asn Gl
5

Asp

Glu Gl

20

Pro

val tle Ar

Arg Pro Le

Th
70

Pro Arg

Met Al

85

Gly

ser Gl

100

Cys

u Ala Tyr

u Ala Gly

g Ash Leu

40

u Phe Glu

55

r Ile Phe

a val Thr

Glu

ser

25

Astt

Asp

Ile

Ile

Met
10

Pro

Tyr Phe

Asp GIn

Met Thr

Ile Ser

75

Ser val

90

ITe 1le

105

u Asn LysS ser

-60-

aagggtatca
tatcagtcat
tatttgaaga
taagtatgta
agaaaatttc
ctgataacat
atgataataa
aagagagaga

taatgttcac

Ser Glu Glu

Leu
30

Gly Lys

val Leu Phe

45

Asp Ser

60

ASp

Met Tyr Lys

Lys Cys Glu

Phe Glu

110

Lys

agactacgaa
aagaaatttg
tatgactgat
taaagatagc
aactctetec
caaggataca
gatgcaattt
cctttttaaa

tgttcaaaac

Gly
15

TYr
Glu Ser
ITe Asp
Cys

Arg

ser
80

Asp

Ile

Asn

60
120
180
240
300
360
420
480
540
549



36999

Pro Pro Asp Asn Ile Lys Asp Thr Lys Ser Asp Ile Ile Phe Phe
5

115 120

Gln

Arg ser val Pro Gly His Asp Asn Lys Met &In Phe Glu Ser Ser Ser

130 135

Tyr Glu Gly Tyr Phe Leu Ala Cys Glu Lys %%E Arg Asp

145 150

teu Ile Leu Lys rys Glu Asp Glu Leu Gly Asp Arg Ser

Thr val GIn Asn Glu Asp
180

<210> 11
<211> 24
<212> ADN
<213> Trinh tu nhan tao

<220>
<223> wmoei thuan chisu IL2-22-BamHl

<400> 11
acaggatcce ctacttcaag ttct

<210> 12

<211> 28

<212> ADN

<213> Trinh tu nhan tao

<220>
<223> mdi dac chisu IL2-153-xho

<400> 12
cactctecgag tcaagtcagt gttgagat

<210> 13
<211> 30
<212> ADN
<213> Trinh ty nhan tao

<220>

170

<223> wdl thuan chisgu IL12-p40-23-BamHl

<400> 13
gtggatccat atgggaactg aagaaagatg

<210> 14

<211> 32

<212> ADN

<213> Trinh ty nhén tao

<220>

<223> méi dao chisu IL12-p40-328-CT-His

<400> 14
atggtgatga tgactgcagg gcacagatge cc

-61-

Lys
160

Ile Met Phe



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

<220>
<223>

<400>

36999

15
25
ADN
Trinh tu nhan tao

mdi thuan chisu IL12-p35-23-BamHl
15

gtggatccag aaacctccce gtgge

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

<220>
<223>

<400>

16
29
ADN
Trinh tu nhédn tao

mdi dao chieu IL12-p35-219-CT-His
16

atggtgatga tgggaagcat tcagatagce

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

<220>
<223>

<400>

17
30
ADN
Trinh tu nhdn tao

mdi thuan chiau IL15-49-Nde
17

gagtcaagca tatgaactgg gtgaatgtaa

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

<220>
<223>

<400>

18
24
ADN
Trinh ty nhan tao

méi dao chisu IL15-162-BamHl
18

gtggatccag aagtgttgat gaac

<2106>
<211>
<212>
<213>

<220>
<223>

<400>

19
24
ADN
Trinh ty nhén tao

mei thuan chisu IL18-37-BamHl
19

gtggatccta ctttggcaag cttg

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

<220>

20
27
ADN
Trinh ty nhan tao

-62-

25

29

30

24

24



<223>

<400>
agactggaat tcctagtctt cgtttig

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

<220>
<223>

<400>

20

Z1
140
PRT

Homo Sapien

alpha synuclein ¢ ngudi

21

Met Asp val
1

Ala

Thr

val

Asn

65

Thr

Lys

Leu

sSer

Ala

Lys

His

56

val

val

ASD

Glu

Glu
130

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

<220>
<223>

<400>

1

Ala

Glu

35

Gly

Gly

Glu

GIn

Asp

Glu

22
13
PRT

Phe

Glu

20

Gly

val

Gly

Gly

Leu

100

Met

Gly

Met

Lys

val

Ala

Ala

Ala

85

Gly

Pro

Tyr

Homo Sapien

alpha synuclein & ngusi /

22

Lys

Thr

Leu

Thr

val

70

Gly

Lys

val

Gln

Gly

Lys

Tyr

val

55

val

ser

Asn

Asp

135

Leu

Gin

val

40

Ala

Thr

Ile

Glu

Pro

120

Tyr

Asn Glu Glu Gly Ala Pro Gln Glu
5

36999

mai dao chisu IL18-193-EcoRl

ser
Gly
25

Gly
Glu
Gly
Ala
Glu
105

ASp

Glu

cac

Gly

Lys

16

val

Ser

Lys

val

Ala

90

Gly

Asn

Pro

géc

Ile
10

-63-

Ala Lys

Ala Glu

Lys Thr

Thr Lys

Thr Ala

75

Ala Thr

Ala Pro

Glu Ala

Glu Ala
140

103-115 ving dudi axit dau C

Leu Glu

Glu

Ala

val

Gly

GIn

Tyr
125

Asp

Gly

Ala

30

Glu

Gln

Ala

Phe

Glu

1190

Glu

val
15

Gly
Gly
val
GlIn
val
95

Gly

Met

val

Lys

val

Thr

Lys

Lys

Ile

Pro

27



36999

«210> 23

<211i> 13

<212> PRT

<213> Homo Sapien

<220>
<223> alpha synuclein ¢ ngusi / cac gsc 114-126 ving dudi axit dau C

<400> 23

Glu Asp Met Pro val Asp Pro Asp Asn Glu Ala Tyr Glu
1 5 10

<210> 24

<211> 22

<212> PRT

<213> Homo Sapien

<220>
<223> alpha synuclein ¢ ngusi / cac gsc 119-140 vung dudi axit dau C

<400> 24

Asp Pro Asp Asn Glu Ala Tyr Glu Met Pro Ser Glu Glu Gly Tyr Gln
1 5 10 15

Asp Tyr Glu Pro Glu Ala
20

<210> 25

<211> 11

<212> PRT

<213> Homo Sapien

<220>

<223> alpha synuclein & ngusi / cdc gsc 130-140 vung dudi axit dau C
<400> 25

Glu Glu Gly Tyr Gln Asp Tyr Glu Pro Glu Ala

1 5 10

<210> 26

<211> 134

<212> PRT

<213> Homo Sapien

<220>

<223> beta synuclein ¢ nguyi

<400> 26

Met Asp val phe Met Lys Gly Leu Ser Mgt Ala Lys Glu Gly val val
1 5 1 15

Ala Ala Ala Glu Lys Thr Lys GIn Gly val Thr Glu Ala Ala Glu Lys
20 25 30



Glu
35

Thr Lys

Gln
50

val Gly

His
65

Leu Gly

Thr Gly Leu

Glu val Ala

Glu Glu

115

Pro

Glu Tyr Glu

130

27
50
PRT
Homo

<210
<211>
<212>
<213>

<220>

<223> beta

<400> 27

Lys Arg Glu
1
Glu Ala ala

Glu Ser Tyr
3

Glu Ala

50
<210> 28
<211> 127
<212> PRY
<213> Homo
<220>
<223>

<400> 28

Gly val Leu

val Ala ser

val
70

Gly Ala

val Arg

GlIn Ala

100

Gly Glu ser

Pro Glu Ala

Sapien

synuclein ¢

Glu pPhe pPro

5

Glu Glu Pro
20

Glu Asp Pro

Sapien

36999

val
40

Tyr

val Ala

55

Phe ser

Glu Glu
Glu

Ala

Glu
120

Tyr

Gly ser

Glu Lys

Gly Ala

Phe Pro

90

Glu
105

Pro

ASp Pro

ngusi/ céc gsc

Lys Thr

Thr Lys

Gly Asn

75

Thr Asp

Ile

Ley

Pro Gln

Arg

45

Glu

Ile

teu

Glu

Glu
125

Glu

Gln

ala

LyS

Pro

110

Glu

85-134 vlung dudi

Thr Asp Leu Lys Pro Glu Glu val
10

Leu Ile Glu Pro Leu Met Glu Pro
25 30

Pro GIn Glu Glu Tyr GIn Glu Tyr
40 45

gamma synuclein ¢ ngugi (synoretin)

Met Asp val Phe Lys Lys Gly Phe Ser Iée Ala Lys Glu Gly
1 5 1

-65-

Gly val

Ala

ser

Ala
80

Ala

Pro Glu

95

Leu Met

Tyr Gin

axit da

Ala Gln
15

Glu Gly

Glu Pro

val val
15

]



36999

Gly Ala val Glu Lys Thr Lys GIn Gly val Thr Glu Ala Ala Glu Lys
20 25 30

Thr Lys Glu Gly val Met Tyr val Gly Ala Lys Thr Lys Glu Ash val
35 40 45

val GIn Ser val Thr Ser val Ala Glu Lys Thr Lys Glu Gln Ala Asn
50 55 60

Ala val ser Glu Ala val val ser Ser val Asn Thr val Ala Thr Lys
65 70 75 80

Thr val Glu Glu gga Glu Asn Ile Ala val Thr Ser Gly val v?1 Arg
90 9

Lys Glu Asp Leu Arg Pro Ser Ala Pro Gin GlIn Glu Gly Glu Ala Ser
100 105 110

Lys Glu Lys Glu Glu val Ala Glu Glu Ala GIn Ser Gly Gly Asp
115 120 125

<210> 29

<211> 32

<212> PRT

<213> Homo Sapien

<220> )

<223> gamma synuclein (synoretin) ¢ ngusi/ cac géc 96-127 ving dudi axit dau C
<400> 29

Arg Lys Glu Asp Leu Arg Pro Ser Ala Pro GlIn GIn Glu Gly g;u Ala
1 5

Ser Lys Glu tys Glu Glu val Ala Glu Glu Ala GIn Ser Gly Gly Asp
20 30

-66-





