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(57) Sang ché dé xuit tic nhan mdi diu tri hodic phong ngira réi loan nhén thic.
Sang ché dé xuit khang thé tham gia vao phan tng khang nguyén-khang thé cu
thé 13 véi protein tau ma da duoc photphoryl héa trong ving phu cin cia Serd13
ctia SEQ ID NO: 1, va tic nhan diéu tri hodc phong ngira rdi loan nhan thire chira

peptit lJam thanh phan hoat tinh ma di duogc photphoryl héa trong ving phu cin

cua Ser413.
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Linh vue k¥ thuit dwge dé cap

Sang ché dé cap dén tac nhan diéu tri hodc phong ching rdi loan nhan thie.
Cu thé hon, sang ché dé cip dén protein méi chong su photphoryl héa hoic khang
thé peptit co tac dung tuyét voi cai thién chitc ning nhén thic, va dé cap dén tac
nhan diéu tri hodc phong ngira ching rdi loan nhén thirc chitta khang thé khang
tau bi photphoryl héa hodc khang nguyén ma kich thich tao khang thé khang tau
bi photphoryl hoa.
Tinh trang k§y thuit ciia sang ché

R4 loan nhan thic 1 tinh trang trong d6 tri ¢ da phat trién bi suy giam do
mdt s6 nguyén nhan mac phai, gy tré ngai cho sy thich tmg xa hoi. Rdi loan nhén
thire dwoc phan loai thanh céc bénh thoai héa than kinh, réi loan nhén thic do
mach mau, bénh prioh, bénh nhiém trung, r6i loan chuyén héa/mdi tiét, chén
thuong va r6i loan ndo bd, va rdi loan nhiém doc (Tai liéu phi sang ché D). Pén
nam 2010, hién c6 khoang 2,1 triéu bénh nhan roi loan nhén thire & Nhat Ban, véi
ty 16 nhiém bénh khoang 8-10%, hay thém chi nhiéu hon 10%, trong s nhiing
ngudi cao tudi trén 65 tudi, va didu nay dugc cong nhan 1a mot van dé nghiém
trong trong x4 hoi dang gia héa toan cau (Tai liéu phi sang ché 2). Dit liéu vé cac
bénh co ban caa rdi loan nhan thire chi ra rang phan 16n 13 cac bénh thoéi hoa than
kinh nhu AD va FTLD, véi ty 1€ khoang 35% bénh Alzheimer (AD), khoang 15%
két hop cua AD va bénh mach mau ndo, va 5% bénh thoai hoa than kinh nhu suy

thoai thuy tran (FTLD) (Tai liéu phi sang ché 2). R6i loan nhan thirc do thoai hoa
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than kinh dwoc dic trung béng su tin cong am thidm cia viéc suy giam tri nhé
va/hoiic thay d6i tinh cach tién trién trong mot khoang thoi gian it nhat 12 6 thang
hodic dai hon. Mot yéu t6 nhat quén trong qué trinh thodi héa than kinh biéu hién
d6 twong quan cao véi mirc do suy giam chirc nang nhan thire 1a sy hién dién cua
d4m rdi soi than kinh (NFT) (Tai liéu phi sang ché 3).

Tau (protein) 1a mét protein dugc ma hoa bang gen MAPT nam trén nhiém
sic thé 17 (17q21) & ngudi, va nd la mét trong nhitng protein lién két vi dng hién
dién nhiéu trong hé than kinh trung wong. Tau duoc phat hi¢n 1a mét protein ciu
thanh chinh trong céc cap so1 x04n va s¢i thing tao thanh NFT & AD, mét trong
nhitng bénh thoai héa than kinh ndi bat nhét, va su tich tu ni bao ctia né da duge
chimg minh trong nhiéu diéu kién bénh hoc than kinh. Cac bénh gay nén béi su
tich tu ndi bao cua tau duge goi chung 1a cdc “bénh ly tau” (“tauopathies”) (Tai
liu phi sang ché 4). Cc bénh thodi hoa than kinh bao gdm trong s6 cc “bénh ly
tauf’ 121 bénh Alzheimer (AD), thoai hoa hach nén - vo ndo (CBD hoic CBS), liét

rén nhan tién trién, bénh Pick, sa st tri tué do cac hat wa bac (bénh hat
argyrophilic), bénh ly tau da hé théng v6i ching mét tri (MSTD), sa sut tri tué
tran-thai duong lién két nhiém sic thé 17 véi bénh Parkinson (FTDP-17), sa sut
trf tué do dam rdi soi thin kinh, d4m réi soi than kinh khuéch tan va voi hoa
(DNTC), bénh ly tau do chét tring va chét vui thin kinh dém hinh cau (WMT-
GGI) va thodi hoa thuy tran-thai duong va véi thé vai duong tinh tau (FTLD-tau),
nhung bénh khong thoai héa than kinh bao gbm cac bénh truyén nhiém chang han
nhu hdi ching Parkinson ctia Von Economo va viém ndo xo hoa ban cap tién trién,
va céc tinh trang chan thuong gy ra nhu bénh ndo cia vo si quyén Anh, ciing

duoc bao gdm trong bénh ly tau (Tai liéu phi sdng ché 4).
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CAu tric cia gen MAPT trén hé gen dugc tim thdy la mot protein chira 13
exon clng v6i nhiéu déng dang do qué trinh cit nbi c6 chon loc (Tai liéu phi sang
ché 4). Mét tinh ning cta cAu tric clia tau 12 n6 bao gdm mot ving c6 tinh axit
tan cung dau N chtra cac chudi 0-2 1ip (N) ctia 29 amino axit phu thudc vao su
cit ndi c6 chon loc cia exon 2 va exon 3 (NO-N2), mién trung gian giau prolin,
va mién lién két vi dng dau cudi C (duge ma hoa bang cac exon 9-12) chira 3 (3R)
hodc 4 (4R) chudi lip (R) ma déng gép vao lién két vi éng (Tai liéu phi sang ché
3va4). Do dd, tauco 6 ddng dang tiéu biéu, 3RON (352 axit amin) - 3R1N (381
axit amin) - 3R2N (410 axit amin) - 4RON (383 axit amin) - 4R1N (412 axit amin)
va 4R2N (441 axit amin), phu thudc vao s6 lwong ciia 29 chudi l3p axit amin (N)
va chudi lap lién két vi 6ng (R) ma né chira dung. Trong sb céac isotyp nay, chi
3RON 1la hién dién trong nfo phoi thai, trong khi tit ca 6 isotyp hién dién trong
nio ngudi truéng thanh, cling véi loai 4R 13 nhidu nhat (Tai liéu phi sang ché 3).
Su khac biét gifta isotyp 3R va 4R 12 ho#ic exon 10 dugc loai bo bang cit ndi lra
chon (3R) hoac 1a hién dién (4R). Do dd, nhiéu ddng dang ctia tau tén tai, nhung
sb axit amin (1-441) ctia ddng dang dai nhat 4R2N (SEQ ID NO: 1) méi duoc dai
dién dé nhan biét sb luong axit amin & cdc vi tri twong ung. Vi dy, chi dinh
“Ser413” chi ra serin 13 gdc axit amin thit 413 trong 4R2N (SEQ ID NO: 1), mac
du serin nay 12 gdc axit amin tht 384 trong 4RIN (SEQ ID NO: 2), thr 355 trong
4RON (SEQ ID NO: 3), thit 382 trong 3R2N (SEQ ID NO: 4), thr 353 trong 3R1IN
(SEQ ID NO: 5), va tht 324 trong 3RON (SEQ ID NO: 6).

Lién quan dén vai tro clia tau trong cac bénh thoai héa than kinh, lan dau tién
kham pha dugc rﬁng mbi quan hé tn tai gitra cdac dot bién cla gen MAPT va tich
tu cia tau ¢ nhiém sic thé 17 lién quan dén sa sat tri tué tran-thai duong véi bénh

Parkinson (FTDF-17), v6i hon 40 dot bién gen khic nhau trong gen MAPT da
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dugc bao cio trong FTDP-17 (Tai liéu phi sang ché 4). D4 c6 gia thuyét dua ra
rang nhimg dot bién gen nhu vay c6 thé din dén nhitng thay doi trong ty 1& cac
ddng dang tau va thay ddi sy twong tac cta tau dot bién véi cac vi 6ng, do d6 gép
phan vao viéc hinh thanh bénh ly. Tuy nhién, khong gidng nhu bénh thodi héa
thin kinh c6 yéu té gia dinh, dot bién trong MAPT thudng khong dwoc tim thiy
trong cac bénh thoai hoa than kinh don phat nhu AD. Hon nira, mét trong nhiing
dic diém ciia su tich tu tau trong céc bénh thoai héa thin kinh 1a mitc d0 bién the
cao do su photphoryl hda. Hon nita, & nhiing bénh nhan biéu hién suy giam chirc
ning nhén thic nhe (MCI), mot mbi twong quan dugce nhan thay gifta cac cap cla
tau d3 dugc photphoryl héa trong dich ndo tiy va chung teo tuyén yén, gia dinh
tau d& duoc photphoryl héa 1a mot ddu 4n sinh hoc c6 dd tin cdy d6i v6i bénh nhan
tho4i héa than kinh vé6i cac bénh 1y tau (Tai liéu phi sang ché 5). Vily do nay, céc
chit tic ché enzim da dwoc cb gang st dung dé chéng lai kinaza va dic biét la
GSK-3 beta, 12 c4c enzim dugc tham gia vao qua trinh photphoryl hoa dé tc ché
su photphoryl hoa qua ﬁn’ro cia tau va sy cai thién da dat duge ¢ ving nay (Tai
liéu phi sang ché 5). Tuy nhién, do cac kinaza nhu GSK-3 beta la cac enzim khong
chi lién quan dén bénh ma cdn lién quan dén viéc kiém soét chirc nang trong qua
rinh sinh 1 binh thuong do d6 cc tic dung phu ciia né ciing 1a mot vén dé can
quan tam. Thuc té, do mdt vai vi trf noi ma tau bi photphoryl hoa b%xng GSK-3
beta tring vdi cc vi tri cia sy photphoryl héa tau dugc nhan thdy trong ndo thai
nhi va nfo ngudi (Tai liéu phi sang ché 3) c6 kha nang anh hudng dén chirc ning
binh thudng cua tau.

Theo nhan thite théng thudng tau ngoai bao thoat ra khoi té bao 12 hé qua
cua céi chét té bao cia té bao than kinh bi thodi hda, nhung nghién cuu gan day

3 chi ra ring tiép sau su photphoryl hoa ndi bao qua mue, tau duge xu ly vatich
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cuc dugc tiét ra khoi té bao. Tau bi photphoryl héa duoc tiét ra khoi té bao duoc
cho 12 bi khir photpho tai céc vi tri photphoryl hoa nhat dinh, sau d6 tdc dong lén
cac thu thé muscarin M1 va M3 cua céc té bao phu cin va do do thuc day su
photphoryl héa tau ndi bio va gép phan khoi goi su chét té bao (Tai liéu phi séng
ché 6, Tai liéu phi sang ché 7). Do ¢6 xu hudéng ddng thudn rang tau hoat dong
nhu mot nhan t§ c6 hoat ddng ngoai bao, nguoi ta ngdy cang tap trung vao kha
ning cua nd trong cac tc nhén tri liéu, viéc str dung cac thanh phén thudc 1a céc
dai phan tir nhu cac khéng thé ma khong thé dé dang duge tao ra dé biéu hién hoat
dong noi bao. Tuy nhién, nhu duoc dé cép & trén, tau dugc tiét ra ngoai té bao ¢b
thé duoc xir Iy mot phin va c6 thé bi khir photpho, ¢6 thé bi bién doi vuot thong
in chu tric déi véi tau bi photphoryl héa qua mire ma 13 muc tidu truée d6. Thude
ma tac dung 1én cac phdn ctia tau bi photphoryl héa cling dugc biét dén 1a c6 thé
tac dong 1én chiic ning cua tau binh thuong. Khi tau lién quan dén bénh Iy 13 mu/c
tieu ddi véi cac khang thé hoic cac chét twong tu, viéc chon thuc thé sé& tac dung
]én vi tri bénh 1y cu thé ma chinh 14 epitop photphoryl héa tau thdm chi con quan |
trong hon, va viéc lya chon epitop tré nén kho khin hon do su phure tap cua cac
thong tin nay.

Séng ché d& cap dén mién dich tri liéu doi vi bénh 1y tau ma muc tiéu 1a
protein tau da duoc bao cao, nhim muc dich tién hanh cac hanh déng cu thé chong
lai tau (T4i lidu phi sang ché 5, Tai liéu sang ché 1, Tai liéu sing ché 2, Tai liéu
sang ché 3). Mién dich trj liéu duoc tién hanh véi muc dich thic déy viéc san xuat
c4c khang thé dic tri bang viéc cung tmg cac vac-xin peptit va cac chét tuong tu,
va n6 duoc mong doi giam tac cac dung phu do d6 déc hiéu cao cta n6 1a nham
dén cac protein hodc peptit. Pa cé béo cao vé viéc chtic ning van dong dugc cai

thién & cac dong vat thir nghiém bdc 10 tau dot bién bang viéc tiém vao cac dong
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vat thir nghiém vic-xin sir dung timg phan peptit ctia tau duge photphoryl héa (c6
gbc axit amin twong ing vé6i Ser396 va Ser404 da dugc photphoryl héa, va cé gbc
axit amin twong Gmg véi Ser262 da dugc photphoryl hoa). Tuy nhién, nhitng bdo
c4o nay duge nghién ctru qua viée sit dung chudt chuyén gen (chudt Tg) v&i dot
bién gen dugc tao ra nhu P301L (sur bién dbi tir prolin thanh leuxin tai gbc axit
amin thir 301 clia tau), va mic du nhimg con chudt Tg nay ddp Ung la vat mau
chuyén gen cho FTDP-17, mét loai bénh tho4i héa thin kinh gia dinh, chung
khong dai dién cho hiu hét cac bénh thoai héa than kinh trong s6 céc bénh ly tau
ma khong kém theo cac dot bién gen tau, va dac biét 1a cac bénh thoéi hoa than
kinh don phat. Ngoai ra, vi chudt P301Ltg la cac vat mau cho su suy giam chirc
ning van dong va khong phai la vat mau dai dién cho sy suy giam chirc ning nhan
thire ma 14 vAn d& ddi véi réi loan nhan thire (Tai liéu phi sang ché 8), khé dé biét
lidu céc két qua & nhitng dong vat lam miu nay c6 thé dwoc 4p dung dé diéu tri
r6i loan nhan thite & ngudi hay khoéng. Trong Tai liu sang ché 4, hiéu qua diéu
tri bénh ly tau dugc kiém chiimg, cung tng mdt khang .thé ma tham gia vao phan
ung khéng nguyén-khang thé vé6i peptit tau c6 Ser409 da duge photphoryl hoa.
Tuy nhién, cac vic-xin peptit 12 dat tién, cn lidu cao va thoi gian dai dé phat huy
tac dung cua nd. Hon nita, hiéu qua cua cac véc-xin pepti‘t va hoat tinh cua phan
ung mién dich & nguoi va dong vat duoc cung ting vic-xin 1a khic nhau theo nén
tang di truyén, va viéc sén sinh khang thé hiéu qua khong thé luon ludn duge xay
ra & timg c4 nhan. Do do, trong khi mién dich tri liéu béng mién dich thu dong
béng cac khang thé 1a c6 kha ning, mot s6 luong 16n vi tri trong tau bi photphoryl
hoa, va hau nhur khong c6 thong tin lién quan dén cac khang thé ma ddi véi né cac

vi trf photphoryl héa c6 anh huéng dé su dung. Ngoai ra, cac khang thé hién san
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6 khong thé ciing dwgc xem xét dé c6 chirc ning du dé st dung trong tri liéu dua
trén tac dung ctia chung & cac dong vat thi nghiém.

Hon nita, khi khang thé dugc sir dung 1am hop chét nén cho tdc nhan diéu tri
hodc phong ngtra, lugng khang thé sir dung cho viéc didu tri cling phai can thiét
dugc xem xét dé tranh céc tac dung phu va giam thidu cac van dé vé chi phiy té,
va didu nay dic biét quan trong déi véi lidu luong cho cac bénh man tinh hodc
c4c bénh di truyén. Vi du, lidu luong dé diéu tri v4i ActemraR (tocilizumab) la
khang thé khang IL-6R ngudi 1a 8 mg trén 1 kg khéi luong co thé trong 1 dén 4
tudn, va lidu luong dé didu tri cling v6i SolirisR (eculizumab) 1a khéng thé khang
b thé C5 dugc nhan héa 1a 600-900 mg d6i véi mot ngudi trudng thanh cho mot
lidu dung trong 2 dén 4 tudn. P6 12 nhitng khang thé wu viét dugc khai thac bang |
viéc tuyén chon tir s6 lvong 16n cac khang thé, nhung liéu luong cuia chiing 1a cao
khi so sanh tuong ddi véi cac thudc khang thé hién c6 duge st dung. Do d6, hiéu
.' qua cda cac thudc khang thé ma sé duqc phéf trién trong tuong lai phai dugc bdc
16 & lidu lwong ngang bing hodc it hon liéu lwong nay. Ngoai ra, trong khi bd ndo
la co quan duogc diéu tri cac bénh 161 loan ‘nhén thitc nhu AD, dua thudc vao co
thé bﬁng duong tinh mach hodc dudi da thuong duge cho 1a mang lai hi¢u qua
" thip trong ty sudt di chuyén cia khang thé tir mau 1én ndo do su hién dién cia
hang rao mau ndo, va vi vay cac khang thé dugc str dung dé diéu tri r6i loan nhan
thire duoc mong doi 6 tac dung duoc ly thép hon so va1 viéc diéu tri bénh lién
quan dén céc co quan khéc, va diéu nay tao ra mot vAn dé nghiém trong.

Céc triéu chung chinh trong r6i loan nhan thirc 1a suy giam tri nhé va suy
giam chic nang nhén thic, va do chire nang nhan thice la cuc ky quan trong ddi
v6i biéu 16 nhitng quyét dinh dua trén ky trc, thong tin va hiéu suat, triéu chimg

roi loan nhén thirc ¢6 tim quan trong chu yéu. Chtc nang van dong, mat khac,
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trong khi 12 mot triéu chimg duoc phat hién trong sa sut tri tué tran-thai duong
lién két nhidm séc thé 17 véi bénh Parkinson (FTDP-17) va giai doan cudi clia
bénh Alzheimer, khong nhat thiét 13 triéu chung nghiém trong dugc bdc 19 trong
r6i loan nhan thire. Do do, vén d@ chinh cin xem xét dé diéu tri rdi loan nhan thirc
14 céi thién chtrc ning nhan thitc. Tuy nhién, & thoi diém hién tai khéng c6 phuong
phap dé thu dwgc tic nhan diéu tri hodc phong nglra r6i loan nhan thirc ma bdc 16
su cai thién wu viét trong chitc nang nhan thirc, st dung dong vat lam mau phu
hop cho suy gidm chitc ning nhén thirc lién quan dén bénh 1y tau ma can thiét dé
giai quyét van dé dugc dé cap o trén, cling nhu khong co tac nhan diéu tri hoic
phong ngtra r6i loan nhan thie ma boc 1§ hiéu qua déc tri hodc vuot troi chéng lai
r6i loan nhan thuc.

Vi nhitng 1y do do, vi vay yéu ciu cin c6 tac nhan diéu tri hodc phong nglra
ma c6 hiéu qua manh mé cdi thién roi loan nhan thirc.

Danh sach trich din
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Ban chit ky thuit ciia sang ché
Vin d& ky thuat

* Muc dich cta sang ché 1a dé xuét tdc nhan diéu tri hodc phong nglra r6i loan
nhan thire, tip trung vao su photphoryl hoa tau trong cac bénh 1y tau.

Muc dich khac cta sang ché 13 d& xuét tac nhan diéu tri hodc phong ngira rbi
loan nhan thirc bao gdbm khéng thé 1am hoat chit ma tham gia vao phan ing khang
nguyén-khang thé cho tau bi photphoryl hoa trén gbc axit amin twong Umg véi
ving phu cin cia Ser413 hodc peptit co trinh tyr axit amin ¢ vung phu can cia
Ser413 va bi photphoryl hoa tai it nhat mot gbc axit amin.

Muc dich khac cua sang ché 13 @& xuét khang thé don dong c6 hiéu qua cai

thién chuc ning nhin thuc cao va phuong phap diéu ché khang thé ma tham chi
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con phit hop hon dé didu tri suy gidm nhan thirc nhu khang thé nhan héa dya trén
“su phan tich cAu tric cta khang thé don dong. |
Giai phép cho van dé

Sang ché dugc md ta sau ddy. Protein tau cua sang ché khong chi gdm 4R2N
ma con gdm tht ca 6 loai dong dang. Dé thuan tién, vi tri cla cac gbc axit amin
theo sang ché dugc xac dinh dya trén SEQ ID NO: 1, va vi du, néu gdc axit amin
tuong u‘ng véi Ser413 cua SEQ ID NO: 1 duoc d& cép, no twong Gng vdi serin thir
413 ctia SEQ ID NO: 1 (4R2N), hoac serin la gbc axit amin thir 384 cua SEQ ID
NO: 2 (4R1N), tht 355 cua SEQ ID NO: 3 (4RON), thir 382 cua SEQ ID NO: 4
(3R2N), thtr 353 ciia SEQ ID NO: 5 (3RIN) hodc ther 324 cua SEQ ID NO: 6
(3RON). |

(1) T4c nhén didu tri hodc phong ngira réi loan nhén thire gom khang thé 1am
hoat chét tham gia vao phan ung khang nguyén-khang thé véi protein tau bi
photphoryl hoa tai it nhit mot gbe axit amin twong mg v6i céc vi rf 410 dén 421
ctia protein tau dugc biéu thi bang SEQ ID NO: 1a 1.

(2) Tac nhan diéu tri hodc phong ngira r6i loan nhén thirc theo diém (1) trong
d6 khang thé 1a khéng thé tham gia vao phan ting khang nguyén-khang thé véi
dac trung la protein tau bi photphoryl hoa trong r6i loan nhén thire.

(3) T4c nhan diéu tri hoic phong ngira rdi loan nhan thic theo diém (1) hodc
(2) trong d6 khang thé tham gia vao phan ing khang nguyén-khang thé vé6i protein
tau bi photphoryl héa tai mot hodc nhiéu vi tri dugc chon tir Ser412, Ser413,
Thr414 va Ser416.

(4) Téc nhan diéu tri hodc phong nglra r6i loan nhan thitc theo diém bat ky

fir (1) dén (3) trong d6 khang thé la khang thé ma trong lién két v6i protein tau,
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lién két canh tranh véi khang thé gdm VH gém trinh tu axit amin dugc liét ké nhu
SEQ ID NO: 20 va VL gdm trinh ti axit amin duoc liét ké nhu SEQ ID NO: 26.

(5) Téc nhén didu trj hodc phong ngira réi loan nhan thitc theo diém bét ky
tir (1) dén (3) trong d6 khéng thé 1a khang thé gdm VH gdm trinh ty axit amin
duogc liét ké nhu SEQ ID NO: 20 va VL gém trinh ty axit amin dugc liét ké nhu
SEQ ID NO: 26.

(6) Téc nhén didu trj hodc phong ngira réi loan nhan thirc theo diém bat ky
fir (1) dén (4) trong d6 khéng thé 13 khang thé tham gia vao phan tng khang
nguyén-khang thé véi protein tau bi photphoryl héa tai gbc axit amin twong Ung
vGi vi tri Serd13.

(7) Téc nhan diéu tri hoic phong ngira r6i loan nhan thtc theo diém bat ky
tir (1) dén (6) trong d6 khang thé 12 khang thé gdm trinh tw CDR trén chudi H
duoc bidu thi bing SEQ ID NO: 7 dén 13, trinh tw CDR trén chudi H ¢ it nhat
85% ddng ding véi it nhat mot trinh tw CDR trén chudi H dugc bicu thi bang SEQ
ID NO: 7 dén 13, va/hoic trinh tu CDR trén chudi L dwoc bicu thi bang SEQ 1D
NO: 14 dén 17, trinh tuy CDR trén chudi L dugc biéu thi bang it nhat mét trong
cdc SEQ ID NO: 14 dén 17 hodc trinh tw CDR trén chudi L ¢6 it nhét 85% dong
ddng véi it nhét mot trinh tw CDR trén chudi L dugc biéu thi bang SEQ ID NO:
14 dén 17.

(8) Téc nhan diéu tri hodc phong ngira rdi loan nhan thirc theo diém bat ky
tir (1) dén (7) trong d6 khang thé 1 khang thé bao gdm ving bién d6i chudi H
duoc biéu thi bang mét trong cac SEQ ID NO: 18 dén 24 hodc vung bién d6i chudi
H gbm trinh tu c6 it nhat 85% ddng dang véi mot trong cdc SEQ ID NO: 18 dén

24, va/hodc vung bién ddi chudi L duoc biéu thi bang mot trong cadc SEQ ID NO:
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25 dén 30 hodc ving bién déi chudi L gdm trinh tu ¢6 it nhét 85% dong déng véi
mét trong cac SEQ ID NO: 25 dén 30.

(9) T4c nhan diéu tri hodc phong ngira r6i loan nhan thitc theo diém bat ky
tir (1) dén (8) trong d6 khang thé 12 khang thé nhan héa hodc khang thé lai.

(10) T4c nhan didu tri hodc phong ngira roi loan nhan thic chia peptit lam
hoat chit ma bao gém trinh tu cua it nhét 8 axit amin lién k& tir trinh tu axit amin
gdm cac gdc axit amin twong tmg vdi axit amin s6 410-421 ctia SEQ ID NO: 1, it
nhit mot trong cac gbc axit amin trong peptit bi photphoryl héa.

(11) Tac nhan diéu tri hoic phong ngira rdi loan nhan thic theo diém (10)
trong do it nhit mot trong cac gbe axit amin bi photphoryl hoa trong peptit twong
ung voi géc axit amin Ser412, Ser413, Thr414 hoac Ser416 cua SEQ ID NO: 1.

| (12) T4c nhan diéu tri hodc phong ngira r6i loan nhén thuc theo diém (10)
hoac (11) trong dé cac gbc axit amin bi photphoryl héa trong peptit bao gém it
~ nhét gdc axit amin twong tmg voi Ser413 ciia SEQ ID NO: 1.

(13j Téc nhan diéu tri hodc phong ngira rdi loan nhan thirc theo diém bat ky
tir (1) dén (12) trong d6 réi loan nhan thirc 1a bénh 1y tau.

(14) T4c nhan didu tri hogc phong ngira r6i loan nhan thic theo diém (13)
trong d6 bénh 1y tau 12 bénh Alzheimer, thoai hoa hach nén - vo ndo, liét trén nhan
tién trién, bénh Pick, sa sut tri tué do cac hat wa bac (bénh hat argyrophilic), bénh
ly tau da hé théng voi sa stt tri tué (MSTD), sa sut tri tué tran-thdi duong lién
quan dén nhidm séic thé 17 véi bénh Parkinson (FTDP-17), sa sut tri tu¢ do dam
r6i soi than kinh, dam réi soi than kinh khuéch tan va véi héa (DNTC), bénh ly
tau do chét tring va chét vui than kinh dém hinh cau (WMT-GGI) hodc thoai hoa

thity tran-thai duong vé6i thé vui duong tinh tau (FTLD-tau).
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(15) Khang thé don dong tham gia vao phan tng khéng nguyén-khang thé
vé6i peptit gdm trinh tu cua it nhit 8 axit amin lién ké tir trinh ty axit amin bao
gbm axit amin s6 410-421 ctia SEQ ID NO: 1, gbc axit amin twong (mg vé6i Ser413
caa SEQ ID NO: 1 trong peptit bi photphoryl hoa.

(16) Khéng thé cho protein tau bi photphoryl héa, khing thé nay la khang
thé 6 lién két v6i khang nguyén 14 lién két canh tranh lai khéng thé gom VH gm
trinh tw axit amin dugc liét ké nhu SEQ ID NO: 20 va VL gdm trinh tr axit amin
duoc liét ké nhu SEQ ID NO: 26.

(17) Khang thé cho protein tau bi photphoryl héa, khang thé nay 1a khang
thé bao gdm VH gdm trinh tyr axit amin dugc liét ké nhur SEQ ID NO: 20 va VL
gém trinh ty axit amin duoc liét ké nhu SEQ ID NO: 26.

(18) Khang thé don dong ¢4 trinh tu CDR trén chudi H biéu thi bsi SEQ ID
NO: 7 dén 13, trinh ty CDR trén chudi H biéu thi béi it nhat mot trong cdc SEQ
ID NO: 7 dén 13, hoic chudi H bao gdm trinh ty CDR c6 it nhat 85% ddng dang
v6i it nhat mot trinh tw CDR trén chudi H biéu thi boi SEQ ID NO: 7 dén 13,
va/hodc trinh tw CDR trén chudi L biéu thi boi SEQ ID NO: 14 dén 17, trinh tu
CDR trén chudi L bidu thi boi it nhit mot trong cac SEQ ID NO: 14 dén 17, hodc
chudi L bao gdm trinh tu CDR c6 it nht 85% dong dang véi it nhat mot trinh tu
CDR trén chudi L biéu thi bsi SEQ ID NO: 14 dén 17.

(19) Khang thé don dong bao gdm ving bién dbi chudi H bicu thi boi mot
trong cac SEQ ID NO: 18 dén 24 hodc meg bién dong chudi H c6 it nhat 85%
ddng dang cling véi mot trong cac SEQ ID NO: 18 dén 24, va/hodc ving bién dong
chudi L biéu thi boi mot trong cac SEQ ID NO: 25 dén 30 hodc ving bién dong

chudi L c6 it nhat 85% ddng déng véi mot trong cac SEQ ID NO: 25 dén 30.
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(20) Khang thé don dong theo diém bt ky tir (15) dén (19) trong d6 khéng
thé 13 khang thé nhan héa hodc khang thé lai.

(21) Peptit bao gbm trinh tr cua it nhit 8 axit amin lién ké tir trinh tu éxit
amin gdm céc gbc axit amin twong Ung vdi axit amin s6 410-421 ctia SEQ ID NO:
1, it nhat mot trong cac gbc axit amin trong peptit bi photphoryl hoa.

(22) Peptit theo diém (21) trong d6 it nhét mot trong cac géc axit amin tuong
tng voi cac axit amin Ser412, Ser413, Thr414 va Sera416 cua SEQ ID NO: 1 b1
photphoryl hoa.

(23) Peptit theo diém (21) hoic (22) trong d6 gbc axit amin bi photphoryl
héa 14 gbc axit amin tuong tng vdi Ser413 cua SEQ ID NO: 1.

Hiéu qua cua sang ché

Sang ché c6 thé dé xuét tac nhan diéu tri hoic phong nglra rdi loan nhan thire
bang viéc chira khang thé 1am hoat chit ma tham gia vao phén Gmg khang nguyén-
khang thé dic biét véi tau bi photphoryl héa G’Vﬁng phu cén cta gbc axit amin
twong trng véi Ser413 cia trinh tu liét ké v6i s6 nhan dang la 1, hodc peptit bao
gdm trinh tur axit amin & vang phu cdn cua Ser413 ctia SEQ ID NO: 1, it nhat mot
trong cac gbc axit amin bj photphoryl hoa. Sang ché ciing d& xuét khang thé don
dong c6 hiéu qua cai thién chirc nang nhan thic cao va phuong phap diéu ché
khang thé ma tham chi phit hop hon dé diéu tri réi loan nhan thirc nhu khéng thé
nhéan hoa trén co so phan tich cAu truc ctia khang thé don dong.

MO ta vin tat cac hinh vé
Fig. 1 1a danh sach cac doan khoi d4u cua céc trinh tu axit amin cua cac déng

dang cua protein tau nguoi, dugc sip thang hang bang viéc dung ClustalW.
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Fig. 2 la danh sach cdc doan cudi cta cac trinh tu axit amin cia cac déng
dang cua protein tau nguoi, dugc sap thing hang bang viéc dung ClustalW.

Fig. 3 13 biéu dd cho thdy tinh dic hiéu cia khing thé da dong cia tho doi
voi peptit pSerd13.

Fig. 4 1a bidu d0 cho thdy két qua clia phép thir so bo & chudt thi nghiém
dwoc cung Gng khang thé da dong cua tho nhan dién pSerd13.

Fig. 512 biéu dd cho thiy két qua ciia thi nghiém tham do & chudt thi nghiém
duogc cung tng khang thé da dong cua tho nhan dién pSer413.

Fig. 6 1a biéu dd dudng cho thiy két qua cta thir nghiém méi truong mé &
chudt thi nghiém dugc cung ung khang thé da dong cta tho nhén dién pSer413.

Fig. 7 1a biéu dd cot cho thay két qua ctia thir nghiém mdi truong mé & chudt
thi nghiém dugc cung tmg khang thé da dong ctia thé nhan dién pSer413.

Fig. 8 1a biéu dd cho thdy két qua ciia phép thir so bo & chudt thi nghiém
- dugc cung ung khéng thé don dong ctia chudt nhén dién pSer413 (Tal505).

Fig. 9 12 biéu dd cho thiy két qua cta thir nghiém tham do ¢ chudt thi nghiém
duoc cung ing khang thé don dong ctia chudt nhén dién pSer413 (Tal505).

Fig. 10 1a biéu dd dudng cho thiy két qud cta thir nghiém moi truong mo &
chuot thi nghiém dugc cung ing khang thé don dong ctia chudt nhén dién pSer413
(Tal505).

Fig. 11 la biéu dd dudng cho thay két qua cua thtr nghiém mdi truong mé &
chu6t thi nghiém dugc cung ung khang thé don dong ctia chudt nhan dién pSer413
(Tal505).

Fig. 12 1a biéu dd cho thiy két qua cua thit nghiém so bd & chudt thi nghiém

duoc cung ung khang thé don dong ctia chudt nhan dién pSer396 (Ta9).

15



48921 - 167139

Fig. 13 1a biéu dd cho thdy két qua cua thir nghiém tham do & chudt thi
nghiém duoc cung ng khang thé don dong ctia chudt nhén dién pSer396 (Ta9).

Fig. 14 1a biéu dd dudng cho thay két qua ciia thir nghiém moi trudng mo &
chudt thi nghiém dugc cung tng khang thé don dong ctia chudt nhin dién pSer396
(Ta9).

Fig. 15 1a biéu dd cot cho thdy két qua ctia tht nghiém méi truong mo &
chu6t thi nghiém duge cung tng khang thé don dong ctia chudt nhan dién pSer396
(Ta9).

Fig. 16 1a biéu dd cot cho thdy mirc synaptophysin ¢ chudt thi nghi¢ém dugc
cung ung khang thé Tal505.

Fig. 171a so dd biéu thi doan gen chira gen tau.

Fig. 18 1a biéu dd cho thiy két qua cua thir nghiém so b mé cung nudc &
chuét bi suy giam tri nhé va nhan thire (Tau-Tg) duge cung tng khang thé Tal505.

Fig. 19 1a biéu dd cho thdy két qua ca thir nghiém tham do mé cung nudc &
chudt bi suy giam tri nhé va nhén thirc (Tau-Tg) duge cung ing khang thé Tal505.

Fig. 20 1a biéu dd cho thiy két qua cla thit nghiém tham do mé cung nudc &
chuét bi suy giam tri nhé va nhan thirc (Tau-Tg) dugc cung ing khang thé Ta9.

Fig. 21 1a biéu dd cho thiy két qua ctia thir nghiém tham do mé cung nuéce &
chuot bi suy giam tri nhé va nhan thic (Tau-Tg) dugc cung ing khang thé Ta9.

Fig. 22 la anh chup cho thay su nhuém mo mién dich ctia ving hoi hai ma
CA3 va CA23 voi khang thé Tal505 & chudt bi suy giam tri nhd va nhéan thuc
(Tau-Tg) dugc cung ing khang thé tiéu chuan so sanh IgG (1mg/con) hodc khang

thé Tal505 (1mg/con).
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Fig. 23 la anh chup cho théiy su nhudém mo mién dich cia ving hdi can hai
ma v6i Tal505 & chudt bi suy giam tri nhé va nhén thire (Tau-Tg) dugc cung Ung
khang thé tiéu chuén so sanh IgG (1mg/con).

Fig. 24 1a anh chup cho théy su nhudm mo mién dich clia vung hoi cén hai
mi v&i khang thé Tal505 & chudt bi suy giam tri nhd va nhan thie (Tau-Tg) duoc
cung ung khang thé Tal505 (1mg/con).

Fig. 25 la anh chup cho thay su nhuém md mién dich cua ving hdi hai ma
CA3 va CA23 bing AT8 & chudt bi suy giam tri nhé va nhén thire (Tau-Tg) dugc
cung tng khang thé tiéu chuén so sanh IgG (1mg/con) hodc Tal505 (1mg/con).

Fig. 26 1a anh chup cho thiy sy nhuém mé mién dich cua ving hoi hai ma
bing AT8 & chudt bi suy giam tri nhé va nhén thirc (Tau-Tg) dugc cung ung
khang thé tiéu chuin so sanh IgG (1mg/con).

Fig. 27 14 anh chup cho thdy su nhuém mé mién dich clia vung hdi hai ma
bing AT8 & chudt bi suy giam tri nhé va nhan thirc (Tau-Tg) .du’qc cung ung
Tal505 (1mg/con).

Fig. 28 la biéu dd cho thiy s6 lugng tau phan img G2, AT8, PHF1 va Tal505
trong phan tan dugc TBS clia ndo & chudt bi suy giam trf nhG va nhan thtc (Tau-
Tg) dugc cung Ung Tal505 (1mg/con).

Fig. 29 1a biéu dd cho thiy s6 luong tau phan tng G2, AT8, PHF1 va Tal505
trong phﬁn tan duoc sarkosyl ctia ndo cta chudt bi suy gidm tri nhé va nhan thirc
(Tau-Tg) dugc cung ung Tal505 (1mg/con).

MG ta chi tiét sang ché
Sang ché dé xuat khang thé ma tham gia vao phan tng khang nguyén-khang

thé dac biét ciing vdi tau bi photphoryl hoa tai gbc axit amin tuong ung voi Serd13
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cua SEQ ID NO: 1 1a vi tri bi photphoryl hoa mot c4ch dac biét trong bénh AD,
cung ung khang thé nay cho chuét Tg bdc 16 suy gidm chire nang nhan thirc két
hop v6i mung mu, va da phat hién ra rang chic ning nhan thirc ¢6 thé duoc phuc
hdi xAp xi dén mttc d6 gidéng v6i nhom tiéu chuan. Mt khéc, khong nhan thay su
cai thién ddy di chirc nang nhén thirc bing viée ding, dé so sanh, nong dd co thé
so sanh duoc cia khang thé cho tau ma bi photphoryl héa tai gbc axit amin twong
ng v&i Ser396 ctia SEQ ID NO: 1 ma c6 4i luc cao hon dbi véi khang nguyén
twong duong so v&i khang thé cua sang ché. Poan ¢ ving phu cén cla gbe axit
amin tuong tmg véi Ser413 cua SEQ ID NO: 1 la vang ma chua co6 thong tin cu
thé nao vé mbi quan hé gitta cAu tric va chirc ning cua tau duge biét dén, va la
didu bat ngd khi khdm pha ra ring khang thé ma tham gia vao phan tng khang
| nguyén-khang thé dic biét v6i ving ndy c6 kha nang cai thién hiu qua chirc nang
nhan thire. Do d6, vi tri & vung phu can cua gbc axit amin twong ing voi Serd13
cia SEQ ID NO: 1 ma cho dén nay chua duge chu trong quan tam lan dau tién-
du’qé lam sang to boi séng -c‘h'évlé vi tri quan trong dé bat dAu cai thién chitc nang
nhén thic trong cac bénh 1y tau, va trén co s¢ d6 sang ché dugc hoan thién.
[Khang thé khang tau bi photphoryl hoa]

Tau (protein) phuc vu muc dich cta sang ché khong chi gdm protein tau
nguoi nhu dugc biéu thi bang SEQ ID NO: 1 dén 6 ma con bao gdm cac dot bién
di truyén cua ching. Nhu dugc giai thich trong tinh trang ky thuét clia sang ché &
trén, hon 40 dot bién duoc biét dén trong FTDP-17, bénh thoéi héa than kinh gia
dinh lién quan suy giam nhan thirc, nhung cac vi tri dot bién khong nhét thiét bi
gidi han trong pham vi nay. Hon ntra, protein c6 dot bién tai cac axit amin & Vi tri
fir 1 dén 50, t6t nhat 13 cac vi tri tir 1 dén 30 va tét hon nita 1a céc vi trf tir 1 dén

10 nhu s6 luong dot bién trong SEQ ID NO: 1 dén 6 ciing duoc coi la tau cho muc
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dich ctia sang ché. Ngoai ra, con bao gbm cac protein ¢ it nhit 80% dong ding
v6i protein tau ngudi dugce 1iét ké nhur SEQ ID NO: 1 theo phuong phap BLAST
(cac didu kién mac dinh cho NCBI PBLAST) va céc dong dang clia chiing. Nhitng
protein nay cling bao gdm tau cla cac loai dong vét khac nhu tinh tinh, khi nau,
ngua, lon, chd, chudt, tho va tha giéng chudt co thé dugc st dung dé diéu ché tac
nhan diéu tri hodc phong ngira nhém dén nhimng protein tau d6 cho muc dich cai
thién chtrc nang nhan thirc & nhiing loai dong vat do.

Sé luong axit amin theo sang ché ma chinh 1a vi trf cua cac gbc axit amin, dé
thun tién duge chi dinh dya trén trinh tu duoc liét ké nhu SEQ ID NO: 1. Do do,
vi du, néu géc axit amin tuong tng véi Ser413 ctiia SEQ ID NO: 1 duge dé cap,
tiic 14 chi serin 1a gdc axit amin thit 413 cua SEQ ID NO: 1 (4R2N), thtr 384 cua
SEQ ID NO: 2 (4R1N), thtt 355 ctia SEQ ID NO: 3 (4RON), thir 382 cua SEQ ID
NO: 4 (3R2N), thir 353 ctia SEQ ID NO: 5 (3R1N) hodc 324 cua SEQ ID NO: 6
(3RON). Bang 1 cho thay vi tri clia cdc gbc axit amin ma ¢ chung vi tri d6i véi
ting ddng dang. Trong Béng 1, vi trf clia céc gbc axit amin dbi véi timg dong
dang duoc bidu thi twong tmg tir 410-421 ctia SEQ ID NO: 1, va moi quan hé lan
nhau vé vi trf cua céc géc axit amin va cac vi tri khac sé dé dang duoc hiéu vi du

dua vao Fig. 1 va Fig. 2.

19/139

Bang 1
Péng dang 4R2N 4RIN 4RON 3R2N 3RIN 3RON
SEQIDNO: | SEQIDNO: 1 | SEQIDNO:2 | SEQIDNO:3 SEQIDNO: 4| SEQIDNO:5| SEQIDNO:6
Géc axit amin Vi trf caa gde axit amin
Asn 410 381 352 379 350 321
Val 411 382 353 380 351 322
Ser 412 383 354 381 352 323
Ser 413 384 355 382 353 324
Thr 414 385 356 383 354 325
Gly 415 386 357 384 355 326
Ser 416 387 358 385 356 327
Ile 417 388 359 386 357 328
Asp 418 389 360 387 358 329
Met 419 390 361 388 359 330
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Val

420

391

362

389

360

331

Asp

421

392

363

390

361

332

Thuét ngir “khang thé khang tau bi photphoryl héa” chi khang thé ma tham
gia vao phan ung khang nguyén-khang thé vdi tau bi photphoryl hoa tai gbe axit
amin ¢ mot hay nhiéu vi trf trén trinh tu axit amin cia tau dugc dé cap O trén. Gde
axit amin bi photphoryl héa co6 thé 14 serin (Ser), threonin (Thr), tyrosin (Tyr)
hodic cac gbc axit amin twong tu. Ngoai ra, vi tri tai tau bi photphoryl hoa ma tai
d6 khéng thé khang tau bi photphoryl héa cua sang ché tham gia vao phan tng
khang nguyén-khang thé tét nhét 1 vi trf ma bi photphoryl héa déc biét & bénh
tho4i héa than kinh nhur AD. Ngoai ra, mét loai hinh duge wu tién khac ddi véi vi
tri cta tau bi photphoryl héa noi ma khang thé khang tau bi photphoryl héa cua
sang ché tham gia vao phan tmg khang nguyén-khang thé t3t nhét 1a khang thé ma
tham gia vao phéan tng khang nguyén-khang thé vdi tau bi photphoryl hda & mot
hay nhiéu vi ’tr{ duoc chon tr nhom cac gbc axit amin twong ung voi Serd12,
Ser413, Thr414 va Ser416 cia SEQ ID NO: 1, tét hon ni¥a 1a khéng thé tham gia
vao phéan tng khang nguyén-khang thé véi tau bi photphoryl hoa tai gbc axit amin
tuwong ing vé6i Ser412 hodc Ser413 cia SEQ ID NO: 1, hodc ca hai vi tri, va tham
chi con t6t hon nita 1a khang thé tham gia vao phan Gng khang nguyén—khérig thé
v4i tau bi photphoryl hoéa tai vi tri cua gbc axit amin twong Gtng voi Serd13 cua
SEQ ID NO: 1. O day, gdc axit amin tuong tng v6i Ser412, Ser413, Thr414 hogc
Ser416 ctia SEQ ID NO: 1 chi vi tri twong ing véi s6 luong axit amin & tau 4R2N
ctia ngudi (SEQ ID NO: 1) va nhu dugc gidi thich ¢ phan Tinh trang k¥ thuat cta
sang ché, vi tri twong Gmg & cac ddng dang hodc vi tri tuong ing & cic ddng dang
khéng phai ciia ngudi duge xu ly cing mot cach bét ké s6 luong axit amin duge

chuyén tUr trinh ty axit amin d6. Cac vi trf twong ng 0 cac dong dang hoac dong
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dang co6 thé duoc x4c dinh bang ngudi 6 trinh d6 ky thudt thong qua cac phén
tich phu hop bang phwong phép sap thanh timg cdp trinh tu nhu phuong phdp
Needleman-Wunsch hodc phuong phap Smith-Waterman, hodc phuong phap sap
hang da trinh tu nhu phuong phap Clustal W hodc phuong phap PRRP. Mot vidu
cho phuong phép phan tich vi tri twong tng dugc thé hién trong Fig. 1 va Fig. 2
cling v6i cac trinh tu axit amin (biéu thi bang mot chit cai) cia 6 ddng dang khac
nhau & ngudi dugce sap thang hang bang viéc dung phuong phép Clustal W. Nhu
duoc thiy o day, cAu truc trong ving phu cin cta céac gbc axit amin twong Umg
véi Serd12, Serd13, Thr416 cia SEQ ID NO: 1 dugc béo toan trong 6 déng dang
va cai ndo twong Ung voi cac axit amin c6 thé dugc nhan biét dé dang.

Khéng thé khang tau bi photphoryl héa ma cé thé duoc sit dung lam tic nhan
diéu tri hodc phong ngtra theo sang ché 12 khang thé tham gia vao phan Gmg khang
nguyén-khang thé dic biét voi protein tau bi photphoryl hoéa tai it nhat mét gbc
axit amin tir vi trf 410 dén vi tri 421 ctia protein tau cia SEQ ID NO: 1, tot nhat -
khang thé ma tham gia vao phan tng .khéng nguyén-khang thé dic biét véi protein -
tau bi photphoryl hoa tai mdt hay nhiéu vi tri duoc chon tir cac géc axit amin
tuong tmg v4i Ser412, Ser413, Thr414 va Ser416 cuia SEQ ID NO: 1, t6t hon nita
la khéng thé lién két canh tranh lai khéang thé ma c6 trinh tu axit amin VH 1a SEQ
ID NO: 20 va trinh tu axit amin VL 14 SEQ ID NO: 26 (tu day vé sau goi 12 “khang
thé 1505”) va tham chi tot hon nita 1a khang thé tham gia vao phan mg déc biét
v6i protein tau bi photphoryl hoa tai vi tri Ser413. Protein tau bi photphoryl hoa
tai it nhit mot géc axit amin twong tng vai cac vi tri tir 410 dén 421 cua SEQ ID
NO: 1, hodc protein tau bi photphoryl hoa tai vi tri cua gbc axit amin twong Umg
v6i Serd13 ctia SEQ ID NO: 1 14 protein tau bi photphoryl héa tai vi tri trong ung

bao gom cac 16p khang thé cua ngudi hodc cua céc loai khac nhu dugce dé cap ¢
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trén nhung tot hon nita 1a protein ctia ngudi va thdm chi tdt hon nita 12 mot trong
6 ddng dang cuia ngudi.

Lién quan dén protein tau bi photphoryl hoa tai it nhit mot gbc axit amin
tuong rng voi cac vi tri 410 dén 421 ctia SEQ ID NO: 1 ctia sang ché, protein tau
bi photphoryl hoa tai mot hay nhiéu vi tri duge chon tlr céc géc axit amin tuong
tng véi Serd12, Ser413, Thr414 va Ser416 cta SEQ ID NO: 1, hodc protein tau
bi photphoryl hoéa tai vi tri cia gbc axit amin twong Gng voi Ser413 cua SEQ ID
NO: 1, nhitng protein tau bi photphoryl héa nay bao gdm cac peptit ¢6 ddng ding
hoan chinh véi cAc doan cua cac trinh ti axit amin twong tmg véi cac vi tri tur 410
dén 421 cua protein tau, hodc déng déng véi it nhat 80% cua trinh tw va bi
photphoryl héa tai nhiing gbc axit amin ndy va khang thé ma tham gia vao phan
ung khang nguyén-khang thé riéng voi peptit d6 cling 1a khang thé khang tau bi
photphoryl héa theo sang ché.

Theo sang ché, “tham gia vao phan tng khang nguyén-khang thé” c¢6 nghia
1a su 1ién két véi protein tau bi photphoryl héa tai it nhit mét gde axit amin twong
ung va4i cac vi tri 410 dén 421 cta SEQ ID NO: 1, protein tau bi photphoryl hoa
tai it nhat mot hoic nhiéu vi tri dugc chon tir cac gbc axit amin twong Gng véi
Serd12, Ser413, Thr414 va Ser416 cua SEQ ID NO: 1 va/hodc protein tau bi
photphoryl hoa tai vi tri cua gbc axit amin twong Gng v6i Ser413 cua SEQ ID NO:
1, bang ai luc dugc bidu thi bang hing s can bang phan ly (KD) cua it nhat 1 x
106 M, tét hon 14 lién két bang 4i luc dugce biéu thi bang hang s6 can bang phan
ly cua it nhit 1 x 107 M va tham chi tot hon nita 1a lién két bang 4i luc dugc biéu
thi boi hing sb can bing phan ly cta it nhat 1 x 10 M.

Thuat ngit “dac biét” cé nghia la lién két véi protein tau bi photphoryl hoa

tai it nhat mot gdc axit amin twong Gng véi cac vi trf 410 dén 421 ctia SEQ ID
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NO: 1, protein tau bi photphoryl hoa tai it nhat mot hay nhiéu vi tri dugc chon tir
cac gbc axit amin twong Gng v6i Ser412, Ser413, Thr414 va Ser416 cuat SEQ ID
NO: 1 va/hoic protein tau bi photphoryl hoa tai vi tri cua gbc axit amin twong tng
v6i Serd13 cita SEQ ID NO: 1 § trang thai ma it nhit manh gép 10 14n, tot hon 12
manh hon {t nhét 30 14n va tham chi t6t hon nita 1a manh hon 100 lan so véi lién
két vdi protein tau khong bi photphoryl hoa tai vi tri d6 (bao gdm céc peptit co
ddng dang hoan chinh vé&i doan trinh tu axit amin cua protein tau hodc co ddng
ddng véi it nhét 80% ciia trinh tu do).

Ngoai ra, “lién két canh tranh” véi khang thé c6 trinh tu axit amin VH 1a
SEQ ID NO: 20 va ¢6 trinh tu axit amin VL la SEQ ID NO: 26 (khang thé 1505)
& hién trong ma trong do, khi mot khang thé khéc dong hién dién véi khang thé
don dong trong qua trinh lién két v4i khang nguyén, lién két ctia khang thé don
dong bi chin, va theo céch néi thong thuong, didu nay c6 thé duge do bang viéc
do luong chit thém vao (ndng do) tai do lugng lién két ctia khang thé don dong
v6i khang nguyén bi giam khi mot khang thé khéc dugc thém vao véi lugng khéc
nhau (ndng d¢) ddi véi lugng duoc tron 1dn (ndng do) cta khang thé don dong,
mirc d6 ngin can duge bidu thi bing gid tri ICsy hogc Ki. Khang thé lién két canh
tranh voi khang thé c6 trinh tu axit amin 1a SEQ ID NO: 20 va c6 trinh ty VL la
SEQ ID NO: 26 (khang thé 1505) theo sang ché 1a khéng the ¢6 gid tri ICso thap
hon 1 uM, tt nhat 13 thip hon 100 nM va tham chi tot hon nita I thap hon 10
nM., khi lién két khang nguyén-khang thé bi phat hién bang viéc dung 10 nM
khang thé don dong.

Lién két khang thé-khang nguyén ctia nhiing khang thé d6 véi protein tau bi
photphoryl hoa c6 thé duoc xé4c dinh bang phép do sy lién két phu hop boi ngudoi

¢6 trinh d6 ky thuat bang viéc dung hé théng pha ran hodc pha 1éng véi phuong
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phap nhu 1a ELISA, EIA, cong hudng Plasmon bé mit, FRET, LRET hoic céc
phuong phép trong tu mic du khong gidi han boi cic phuong phédp do6. Khi do
luong 1ién két khang nguyén-khang thé d6 khang thé va/hoic khang nguyén
(protein tau bi photphoryl hoa hodc protein tau) dugc danh d4u bing enzim, chét
huynh quang, chat phat quang, chét ddng vi phong xa hodc cac chat tuong tu, va
phuong phap do luong thich hop d6i véi cac tinh chat vat 1y va/hodc hoa hoc cia
" céc chét danh du duoc st dung dé cho phép phat hién phan ng khang nguyén-
khang the.

Khang thé khang tau bi photphoryl héa clia sang ché ciing bao gbém khang
thé trong d6 ving bién ddi chudi H chira cac trinh tu axit amin CDR-H1, CDR-
H2 va CDR-H3 bao gdm t3 hop SEQ ID NO: 7 hogc 8 nhu trinh ty axit amin
CDR-HI1, mdt trinh tu dugc chon tir cac SEQ ID NO: 9, 10, 11 va 12 nhu trinh tu
axit amin CDRH-H2 va SEQ ID NO: 13 nhu trinh tu axit amin CDRH-H3, va

“viing bién d6i chudi L chira c4c trinh ty axit amin CDR-L1, CDR-L2 va CDR-L3
gSm t6 hop cia SEQ IB NO: 14 hodc 15 nhu tiinh tu axit amin CDR-L1, SEQ ID
NO: 16 nhu trinh tu axit amin CDR-L2 va SEQ ID NO: 17 nhu trinh tu axit amin
CDR-L3. Khang thé tdt nhét 1a khang thé trong d6 tp hop CDR-H1, CDR-H2 va
CDR-H3 & viing bién dbi chudi H dugc chon bét ky tir céc t0 hop SEQ ID NO: 7,

 SEQ ID NO: 9 va SEQ ID NO: 13; SEQ ID NO: 8, SEQ ID NO: 9 va SEQ ID

NO: 13; SEQ ID NO: 7, SEQ ID NO: 10 va SEQ ID NO: 13; SEQ ID NO: 8, SEQ

ID NO: 12 va SEQ ID NO: 13; va SEQ ID NO: 7, SEQ ID NO: 11 va SEQ ID

NO: 13, b CDR-L1, CDR-L2 va CDR-L3 & ving bién doi chudi L 1a SEQ ID

NO: 14, SEQ ID NO: 16 va SEQ ID NO: 17; hoac SEQ ID NO: 15, SEQ ID NO:

16 va SEQ ID NO: 17 va tét hon nita 1a khang thé trong d6 t0 hop cua bo CDR-

H1, CDR-H2 va CDR-H3 & ving bién ddi chudi H va by CDR-L1, CDR-L2 va
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CDR-L3 & ving bién déi chudi L dugc chon tir cac t6 hop SEQ ID NO: 7, SEQ
ID NO: 9, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 16 va SEQ ID NO: 17;
SEQ ID NO: 8, tri SEQ ID NO: 9, SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO:
16 va SEQ ID NO: 17; SEQ ID NO: 7, SEQ ID NO: 10, SEQ ID NO: 13, SEQ ID
NO: 14, SEQ ID NO: 16 va SEQ ID NO: 17; SEQ ID NO: 8, SEQ ID NO: 12,
SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 16 va SEQ ID NO: 17; va SEQ
ID NO: 7, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 16 va
SEQID NO: 17. Khang thé cua sang ché ciing bao gbm nhitng khéng thé ma trong
d6 it nht mot trong cac trinh tr CDR tuong Gmg trong céc trinh tu axit amin CDR-
H1, CDR-H2, CDR-H3, CDR-L1, CDR-L2 va CDR-L3 la trinh tu biéu hién it
nhét 85% ddng ding va tét nhat 1a it nhdt 90% ddng dang véi SEQ ID bat ky tu
NO 7 dén 17 theo phuong phéap BLAST (diéu kién mic dinh cho NCBIPBLAST).
Phuong phép xac dinh trinh tw CDR-HI, CDR-H2, CDR-H3, CDR-L1,
CDR-L2 hoac CDR-L3 ¢ khang thé c6 thé 13, vi dy, phuong phap ctia Kabat hodc
-phuong phap ctia Chothia va ngudi ¢6 trinh d6 k¥ thuat cd thé xac dinh trinh tu
ciia doan twong tmg voi mdi CDR, cac phuong phap Kabat (Kabat, E.A. va W,
T.T.,J. Immunol., 147, 1709-1719, 1991) va Chothia (Al-Lazikani, B., Lesk, A.M.
va Chothia, C., J. Mol. Biol., 273,927-948, 1997) la céac kién thic cong nghé pho
bién ddi véi nhiing ngudi cé hiéu biét vé cac linh vuc lién quan va tém lugc cua
chung c6 thé dugc tim thay vi du trén trang web ctia Dr. Andrew C.R. Martin's
Group (http://www.bioinf.org.uk/abs/).
La mot dang khac ctua khang thé cua sang ché, né cé thé 1a khang thé ma
trong do trinh tu axit amin vung bién ddi chudi H (VH) duge chon tr SEQ ID
NOs: 18 dén 24 va trinh tu axit amin ving bién d6i chubi L (VL) duoc chon tir

SEQ ID NOs: 25 dén 30 va tét nhit 1a khang thé trong d6 t0 hop cta céc trinh tu
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axit amin VH va VL duoc chon tir cac tb hop SEQ ID NO: 18 va SEQ ID NO: 25,
SEQ ID NO: 19 va SEQ ID NO: 26, SEQ ID NO: 20 va SEQ ID NO: 26, SEQ ID
NO: 21 va SEQ ID NO: 27, SEQ ID NO: 22 va SEQ ID NO: 28, SEQ ID NO: 23
va SEQ ID NO: 29, va SEQ ID NO: 24 va SEQ ID NO: 30. Khang thé cla sang

“ché bao gém khang thé ma trong do it nhat mét trinh tur dugc chon tir cac trinh tur
axit amin VH va VL 14 trinh tu axit amin VH bét ky duoc liét ké nhu SEQ ID NO:
18 dén 24 hoic trinh tu axit amin VL bat ky dugc liét ké nhu SEQ ID NO: 25 dén
30 va cdc trinh tur bidu hién it nhit 85% ddng ding (giéng nhau) va t6t nhat 1a it
nhit 90% déng déng v6i SEQ ID NO: 18 dén 30 dwa vao phuong phip BLAST
(cac diéu kién chuan cho NCBI PBLAST).

Céc trinh tu axit amin cda cac vung 4n dinh trong cac khang thé d6 duoc
chon tir kiéu phu cua loai dong vat c6 vi IgG, IgA, IgM, IgE va IgD hoac cac bién
thé ctia chung.

Ngudi ¢6 trinh do k§ thudt c6 thé tao thé tai két hop ctia céc khang thé phi -

* hop cho viéc ding thubc nhim diéu tri bénh Iy nhu cic khang thé nhan hoa dya
trén thong tin d6i véi cac trinh tu axit amin cuia CDR-H1, CDR-H2 va CDR-H3 |
va/hoic céc trinh tu nucleotit ciia viéc ma hoa gen ddi voi chiing hodc céc trinh tu
axit amin cia CDR-L1, CDR-L2 va CDR-L3 va/hodc céc trinh tu nucleotit cua
viéc mi hoa gen d6i véi chung va nguoi 6 trinh d ky thuat cling c6 thé tao cac
khang thé lai theo muc dich d6 dua vao thong tin d6i v6i trinh tu axit amin ctia
vung bién ddi chudi H va/hodc trinh tir nucleotit cia viéc ma hda gen cho n6. Hon
nita, nguoi ¢o trinh d6 ky thuat ¢6 thé st dung cong nghé da biét dén mot cach:
phu hop dé tao ra cac khang thé ha phén tu hodc cac khang thé scaffold dua vao
thong tin d6i véi cac trinh tu axit amin cua CDR-HI, CDR-H2 va CDR-H3

va/hodc cac trinh tw nucleotit cta viéc ma hoa gen doi voi chung hodc cac trinh tu
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axit amin cia CDR-L1, CDR-L2 va CDR-L3 va/hodc cac trinh tw nucleotit cua
viéc ma hoa gen dbi v6i chiing hodc dua vao théng tin cho trinh tu axit amin clia
vung bién d@bi chudi H va/hoic tinh tu ﬁucleotit cua viéc ma hda gen dbi véi nd
hoic trinh tu axit amin cua vung bién ddi chudi L va/hoic trinh tu nucleotit cua
viéc ma héa gen d6i véi né.

Khéng thé ciia sing ché c6 thé 1a khang thé gdm 2 chudi H va 2 chudi L hogc
¢6 thé 13 khang thé chi gdm 2 chudi H. Tuong tu, khang thé cia sang ché c6 the
1a doan khéang thé vi du nhu c4c doan khang thé gdbm F(ab")2, Fab va cac cAu tric
Fv.

Khéng thé cua sang ché co thé thu dwoc béi nhimg ngudi ¢6 trinh d6 k¥ thuat
bing viéc dung céc k¥ thuat da duge biét dén. Khang thé cia sing ché c6 thé 1a
khang thé da dong hoic khang thé don dong (Milstein va céc tdc gia khac, Nature
(Anh Quéc), 06/10/1983, tap 305, s6 55934, trang 537-540). Vi du, khang thé da
déng cd thé thu duoc bing viée dung protein tau khang nguyén bi photphoryl hoa

tai ft nhat mot du Iwong axit amin twong (g v6i céc vi tri 410 dén 421 ctua SEQ
ID NO: 1, protein tau bi photphoryl hoa tai it nhat mét hodc nhiéu vi tri duoc chon
tir Ser412, Serd13, Thr414 va Ser416 cia SEQ ID NO: 1, protein tau bi photphoryl
hoa tai vi tri Ser413 cua SEQ ID NO: 1 hbéo peptit co ddng ddng hoan chinh véi
it nhat mot doan cta trinh tu axit amin tir cac vi tri 410 dén 421 cua protein tau
cia SEQ ID NO: 1 hodc dong déng véi it nhat 80% trinh tu va bi photphoryl héa
tai cac géc axit amin nay dé lam nhay héa dong vat c6 vi va khang thé duoc thu
lai tir huyét thanh .cila dong vat. Khi peptit dugc str dung lam khéang nguyén, khang
nguyén nay co thé duoc st dung & dang tiép hop v6i mot protein mang nhu BSA
hoic KLH hodc v6i polylysin. Vi du cu thé ctia cac peptit dugc st dung lam cac

khang thé bao gdm céc peptit cia SEQ ID NO: 31 hodc 32 bi photphoryl hoa tai
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vi tri twong Ung vdi Ser413 cia SEQ ID NO: 1 nhu dugc mé ta trong Vidu 1 va
2, nhung khong gidi han trong nhiing chit nay. Ddi véi khang thé don dong theo
sang ché, té bao lai dugc tao ra bﬁng viéc su dung céc té bao bach cau c6 kha nang
tao khang thé (immunocytes) tir dong vét ¢6 vi da dugc 1am nhay héa véi khang
nguyén va hop nhét ching lai véi cc té bao u tiy myeloma hoic céc té bao twong
fir ¢6 thé duoc nhan ban v tinh va khang thé thu lai tir chit nuéi cdy. Phuong
phap dé thu duoc céc khang thé don dong d6 duge md ta trong Vi du 2 va céc
khang thé don dong thu duoc bing cach d6 ¢6 thé 1a céc khang thé don dong gom
cé4c trinh tu axit amin VH cua SEQ ID NO: 18 dén 24 va cac trinh ty VL ctia SEQ
ID NO: 25 dén 30 (Tal501, 1502, 1505-1509) nhung khong gidi han trong s6 d6.

Ddi véi khang thé don dong thu duge, cb thé thu dugc phan tir axit nucleic
c6 trinh tur gen ma hda cho céc axit amin cia protein khang thé va c6 thé chuan bi
khang thé bang céc k¥ thuit cong nghé gen st dung phén tir axit nucleic d6. Tao
_ rasucai bién dé tang kha nang lién két hodc tinh dic hiéu cia khang thé, siv dung
thong tin di truyén cta khang thé d6 vi du nhu thong tin cho chudi H, C11u5i L
hodc céc ving bién ddi ciia chiing hodc cac trinh ty CDR va diéu ché cac khang
thé c6 céu trac phu hop dé str dung trong viéc diéu tri bang viéc bién ddi khang
thé ciia dong vat nhu chudt thanh khang thé ctia ngudi 1 cac k§ thuat duoc biét
dén rong rai d6i voi nhitng ngudi c6 trinh d6 k§ thuat. Hon nita, bang viéc dung
c4c dong vét chuyén gen khong phai nguoi trong d6 gen khang thé ngudi duoc
chuyén ddi, nhu céc loai dong vat dé lam nhay hoa bang khang nguyén, c6 thé thu
duoc cac khang thé don dong ctia nguoi. Ngoai ra, cac k¥ thuat trong d6 thu vién
thuc khuén thé hién ving lién két khang nguyén cta khang thé ngudi hodc mot
phan ctia né (boc 16 trén thuc khuin thé khang thé nguoi) duoc st dung dé thu

duoc khang thé lién két dac biét véi khang nguyén tuong tmg hodc thuc khuan
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thé vo tinh bao gém trinh tu axit amin dic trung, cac khang thé nguoi dugce diéu
ché tir thong tin d6 ¢4 thé dugc thue hién mot cach phit hop béi ngudi c6 trinh do
k¥ thuat, 12 phuong phép khong yéu ciu su 1am nhay hda céc dong vat co va (Vi
du xem Taketo Tanaka va céc tac gia khac., Keio J. Med., Tap 60, trang 37-46).

Hon nita, nhu phuong phap san xudt cdc khang thé don dong duge dé cip
{rén dAy, té bao lai sin xudt khang thé dé thu dugc ¢6 thé dugc nudi cdy va khang
thé duoc tinh ché va thu duoc bing cc phuong phap phé bién tir két qua cia vige
nuéi ciy trén bé mat. La mot phuong phdp sin xuit khac, viéc ma héa gen cho
khang thé va cu thé hon 12 ma héa gen cho chudi ning va/hodc chudi nhe glubolin
mién dich c¢6 thé thu dugc tir té bao lai san xuét khang thé muc tiéu hoic tir thuc
khuan thé v6 tinh hodc loai tuong tu thu dugc bing boc 16 trén thuc khuén the
khang thé hgubi va vecto dé biéu thi gen dugc didu ché va chuyén dén cac té bao
chu (& bao dong vat co v, té bao con trang, vi khudn hodc céc loai twong ti) dé
~ san xuét khang thé. Trong sudt qué trinh ndy, ngudi co trinh d§ k¥ thudt cé thé
thuc hién céac k¥ thuat duge biét dén rong rai dé bién d6i gen clia viéc ma hda gen
ddi véi chudi ning va/hoic chudi nhe glubolin mién dich, dé dua ra nhiing dic
diém mong mudn hodc c6 thé tao ra khang thé ciia nguoi, protein lai khang thé,
khang thé ha phan tir hogc khang thé scaffold st dung thong tin co cdu truc ddi
v6i ving bién di hoic CDR cia chudi ning va/hodc chudi nhe glubolin mién
dich. Ngoai ra, dé cai thién hiéu qua cua khang thé hodc tranh céc tac dung phu,
cac kg thut dugce biét dén rong rdi ma nhimg ngudi ¢d trinh do k¥ thudt co thé sir
dung mét cach phu hop dé tao ra su bién d6i trong cAu tric ciia vung, 6n dinh cta
khang thé hoic diéu chinh c4c phan chudi hop chit nhém dudng cua nd.

[Peptit bi photphoryl hoa bang trinh tu axit amin bét nguodn tir tau]
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Sang ché bao gdm cic peptit gbm cac doan ctia trinh tu axit amin cua tau va
bi photphoryl héa tai mot hoac nhiéu gdc axit amin. Géc axit amin “bi photphoryl
héa” 1a gbc ma duge lién két este v6i nhom photphat tai chudi bén cua gdc axit
amin, cdc gdc axit amin bi photphoryl hda déc trung 14 serin, threonin va tyrosin.
Peptit bi photphoryl héa la peptit ¢6 dd dai it nhat 1 8 axit amin gdm it nht 3 axit
amin lién ké trong sé trinh tur axit amin gOm cac gbc axit amin twong Gng véi cac
s& axit amin 410-421 ciia SEQ ID NO: 1, tét nhét 14 peptit c6 d6 dai it nhat 1a 8
axit amin gom it nhat 5 axit amin lién k&, va t6t hon nita 12 peptit c6 d6 dai it nhat
14 8 axit amin chia it nhét 8 axit amin lién ké. Twong tu, cac géc axit amin bi
photphoryl héa trong céc peptit bi photphoryl hoa cé thé 12 mot trong bét ky cac
gbc axit amin twong ing vdi cac sb axit amin 410-421 cia SEQ ID NO: 1, t6t nhat
la mot trong trong bét ky céc gbc axit amin twong ng vdi cac axit amin Ser412,
Ser413, Thr414 va Ser416 cia SEQ ID NO: 1 va t6t hon nita 14 gdc axit amin
tuong (g véi Serd13 ciia SEQ ID NO: 1. Vi du tiéu biéu cho peptit bi photphoryi
héa d6 13 peptit bi photphoryl héa duge st dung dé diéu ché khéng thé trong Vi
du 1 (SEQ ID NO: 31) nhung khéng gidi han trong vi du nay.

Peptit bi photphoryl hoa c6 trinh tu axit amin bt ngudn tir tau theo séng ché
6 thé duoc sit dung trohg tac nhan diéu tri hoic phong ngtlra r6i loan nhén thic
ma bao gom khang nguyén dé diéu ché khang thé khang tau bi photphoryl hoa
theo sang ché hoic ban than peptit d6. Peptit bi photphoryl hoéa cling co thé duoc
bién doi cung véi cac chit mang chtic ning khac, theo muc tiéu cua sang ché, tai
cac diu cudi N va/hoic cic dau cudi C cua trinh tu d6. Vi du, co thé ¢ géc
methionih, axetyl hodc axit pyroglutamic dugc thém vao dau cudi N ctia peptit bi
photphoryl hoa hodc no6 ¢co6 thé duoc bién ddi véi chat huynh quang hodc cac chat

twong tu. Cac chat duge st dung dé bién doi cdc dau cudi N va/hoac cac dau cudi
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C cuia peptit bi photphoryl hoa cling ¢6 thé 1a cac peptit hodc céc protein, cac vi
du trong d6 bao gdm cac peptit vdi céc trinh tu axit amin cua céc thé trinh tu
(thudng 13 thé histidin hodc thé FLAG), trinh tw nhan dién cta thy thé t€ bao T
(TCR) hoic céc khang nguyén twong thich m6 chinh (MHC) va cac protein virut
hodc vi khuén, hodc cac peptit v&i céc trinh tu bat nguén tir chung dugc thém vao
céc ddu cudi N va cac dau cudi C. Viée bién doi peptit bi photphoryl héa dé c6
thé hoan thanh bing viéc ding cac phuong phép da duoc nhimng nguoi cd trinh d6
k¥ thuat biét dén nhu phuong phdp duge md ta boi Hermanson va cac tac gia khac
(Céc k¥ thuét phéan t sinh hoc, Hoa Ky, 1996, Academic Press). |
Peptit bi photphoryl hoa cua sang ché c6 thé duoc san xuit béi ngudi cé trinh
d6 k¥ thuat bing viéc dung céc phuong phap k¥ thuat di truyén hodc phuong phap
tong hop phu hop. Vi du ctia cac phuong phdp sin xuét cac peptit bi photphoryl
héa bang phuong phép tdng hop gdm cac phuong phap Boc (Wakamiya T. va céc
tac gia khac, Ky hiéu hoa hoc, tap 22 trang 1401, 1993), cac phuong phép Fmoc
(PERICH, J. W., Tap chi qudc té vé nghién ctu peptit va protein, tap 40, trang
134-140, 1992) va phuong phap dugc mo ta trong Sang ché Nhat Ban s6 3587390,
mic du cac phuong phap phu hop khac co thé dugc ap dung boi ngudi ¢d trinh d6
k¥ thuat. Tuong tu, cac phuong phap san xuit bang k¥ thuat di truyén c6 thé bao
gém viée diéu ché vat liéu di truyén (DNA, RNA) ¢6 trinh tur nucleotit ma hoa
cho peptit dugc san xuét hodc tién chét ciia né va chén vao vecto biéu hién thich
hop cting véi viéc thém trinh tu vung khaoi dong va cac chét twong tu dé dua vao
chat chinh dé bidu hién, hoic dung hé théng tdng hop protein ngoai té bao. Trong
truong hop nay, peptit bi photphoryl héa tai vi tri thich hop co thé duoc san xuat
bang phan tng photphoryl hoa thich hop tai chét chinh biang kinaza & trong chét

chi hodc dugc tao ra bang qué trinh bién doi gen hodc peptit thich hop ¢6 thé



48921 32/139

duoc thu thap trude va sau d6 duge phan img bing kinaza hodc cc chat tuong ty
trong vitro cho phan ung photphoryl hoa. D4i véi chat trong phan tmg photphoryl
hda, enzim duoc st dung co thé 1a enzim c¢ vai trd trong phan tng photphoryl
héa tau dbi v6i cac peptit thich hop da duge biét dén nhu GSK3 hodc CDKS. Bé
thu duoc peptit véi du lugng axit amin bi photphoryl hoa, trong s6 cac peptit bi
photphoryl hoa theo cach trén & chat chinh hoic trong vitro, ¢ phuong phap dugc
st dung dé thu hdi peptit bi photphoryl héa dugc lién két ddc biét v6i khang the
trong phan tng khang nguyén-khang thé st dung khang thé khang tau bi
photphoryl hda dugc dé cap & trén.

[Téc nhan diéu tri hodc phong ngira rdi loan nhan thirc gdm khang thé khang tau
bi photphoryl héa hodc peptit tau bi photphoryl hoa]

Thuat ngit “rdi loan nhan thirc” db1 véi nguoi c6 nghia la tinh trang suy giam
chirc nang tri tué ma b1 tién trién hoic mic phai va n6 dugc coi nhu mdt loai roi
~ loan tri tué (Kamijima, XK., Niwa, S., Nankodo's Essential Well - Advanced Series,
“New Seishin Igéku, trang 69-70, 2008) va & nghia rong hon chiing dugc coi 1a cac

bénh biéu hién rdi loan tri tué va/hodc suy giam tri nhé. Trong cac bénh thodi héa -
than kinh nhu AD, “thoai héa thin kinh” c6 thé dugc x4c dinh bang viéc x4c nhan
su hién dién cua cac dam roi soi than kinh (NFT) béng viéc phan tich mé hoc,
nhung béc s§ 6 thé tién hanh chin doén bénh thodi héa than kinh bang thang
danh gia sa st tri tué Hasegawa da hiéu chinh (HDS-R) hodc thang danh gia tam
than t6i thiéu (MMSE) dua trén su chét van 1a mét phén cua viéc kiém tra bénh
hoc than kinh, bing thang diém sa stt trf tu¢ 1am sang (CDR) hodc thang dénh gid
chﬁ’chéng (FAST) dya trén viéc quan sat, bang viéc gia ting su phong phu cta
tau hoic tau bi photphoryl héa hodc gia ting su phong phu cua Af} trong dich néo

tiy la phép kiém tra hoa sinh, hodc dua trén thong tin thu dugce tir so CT, so MRI,

32



48921 33/139

SPECT hoic PET 14 phép kiém tra hinh 4nh, dé chan doan réi loan nhén thic va
dic biét 14 thodi hoa than kinh. Do d6, téc nhan diéu tri hodc phong ngira rdi loan
nhan thitc cla sang ché dugc cung tng cho bénh nhan dugc bic si chin doén bi
r6i loan nhan thirc va né di 6 hiéu qua cai thién so véi trude khi dung thude dbi
Vi it nhét mot muc chin doan ciia bénh thodi hoa than kinh hodc téc dung trc ché
su tién trién ciia cac triéu chimg hodc duy tri hoac hoi phuc trang thai trude khi
dung thude.

Céc bénh nhan dugc cung ung tic nhan diéu tri hodc phong nglra r6i loan
nhén thirc cua sang ché 14 céc bénh nhan bi r6i loan nhan thirc va dic biét 1a cac
bénh nhén bi cic bénh ly tau ma bao gém ca cic bénh nhéan bi bénh Alzheimer
(AD), thoai héa hach nén - v6 ndo (CBD hodc CBS), liét trén nhan tién tricn, bénh
Pick, sa sut tri tué do cac hat wa bac (bénh hat argyrophilic), bénh ly tau da hé
thdng véi chiing mét tri (MSTD), sa sut trf tué tran-thai duong lién két nhiém sic
- thé 17 v6i bénh Parkinson (FTDP-17), sa sut tri-tué do dam r6i soi than kinh, ddm
18 soi than kinh khuéch tan va voi hoa (DNTC), bénh 1y tau do chét trang va chét
vui than kinh dém hinh cidu (WMT-GGI), thodi hoa thiy tran-thdi duong va thé
vii duong tinh tau (FTLD-tau), hdi ching Parkinson ctia Von Economo va viém
nio xo héa ban cép tién trién hodc bénh ndo cua vo si quyén Anh. Do d6, tic nhan
diéu tri hodc phong ngira 161 loan nhén thirc ciia sang ché 1 tdc nhan diéu trj hodc
phong ngtra cac bénh ly tau va tir cac diém nhin khac nhau, né cé thé duge coi 1a
tac nhan diéu tri hodc phong ngira bénh Alzheimer (AD), thoi hoa hach nén - vo
nio (CBD hogc CBS), liét trén nhan tién trién, bénh Pick, sa sut tri tu¢ do céc hat
ua bac (bénh hat argyrophilic), bénh ly tau da h¢ théng véi chiing maét tri (MSTD),
sa sut tri tué tran-thai duong lién quan dén nhiém sic thé 17 véi bénh Parkinson

(FTDP-17), sa st trf tué do dém réi soi thin kinh, dam rdi soi than kinh khuéch
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t4n va véi hoa (DNTC), bénh 1y tau do chit tring va chat vui than kinh dém hinh
cdu (WMT-GGI), thodi hoa thuy tran-thdi duong va thé vui duong tinh tau
(FTLD-tau), hdi chimg Parkinson ciia Von Economo va viém ndo xo héa ban cap
tién trién hodc bénh ndo cua vo si quyén Anh.

Tac nhﬁn diéu tri hodc phong ngtra r6i loan nhan thirc cla sang ché ciing ¢
thé duoc coi 12 ¢6 hidu qua cai thién chirc ndng nhén thire hodc ngan ngura sy suy
giam hodc duy tri chitc nang nhén thirc & cac dong vat khong phai con nguoi.
Nhitng déng vat nay bao gém cac loai dong vat nhu tinh tinh, khi niu, ngua, lon,
chd, chudt, tho va thu giéng chudt, meéo va cdc loai twong tur boc 10 tau o ddng
ddng cao véi tau clia ngudi va khong bi giot han trong cac loai nay.

[Dong vat thi nghiém ddi véi r6i loan nhan thic]

C4c dong vat dé nghién ctru tdc nhan diéu tri hodc phong nglra rdi loan nhan
thirc cia sang ché bao gbm dong vat thi nghiém dbi vé6i réi loan nhén thite trong
d6 dong vat thi nghiém bi cac bénh Iy tau ¢d thé duoc dé cap cu thé. Dong vat thi

‘nghiém cho cac bénh ly tau 12 cac ddng vat co biéu hién tau loai binh thuong hoac
tau dot bién gen trong ndo va ddc biét 1a cac dong vat thi nghiém biéu hién su suy
giam chirc ndng nhéan thirc. Nhitng dong vat nay biéu hién tau binh thudng hodc
tau dot bién gen trong néo c6 thé dugc chuin bi bang k¥ thuat di truyén, mot vi
du dién hinh 1a c4c con chudt bién d6i gen (chudt Tg). Cac dong vat thi nghiém
nhu chudt Tg ma biéu hién tau dot bién gen c6 ich la cac con vat thi nghiém bi
bénh ly tau gia dinh di truyén, nhung dé kiém tra hiéu qua cua tac nhan diéu tri
hodc phong ngtra cac bénh ly tau don phat ma chiém da sb ¢ ngudi, hiéu qua tot
nhit 1 duoc boc 16 & chudt Tg biéu hién tau binh thudng. Thich hop nhét Ia chudt
Tg biéu hién tau binh thudng 1a chudt duogc chuin bi trong céc vi du san Xuat cua

sang ché nhung cling c6 thé dung chudt Tg nhu duoc bdo cao boi Kambe va cac
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tac gia khac (Sinh hoc than kinh cia bénh, tip 42, tréng 404-414,2011) va Kimura
va céc tac gia khac (EMBO J. tip 26, trang 5143-5152, 2007). Tuyvnhién mac du
suy giam chire nang nhén thirc duge nhan théy & nhitng con chudt ciia Kambe va
c4c tac gia khac va Kimura va céc tac gid khéc, suy giam nhan thirc xuat hién lan
ot sau 14 thang tudi va 20 théng tudi va do d6 sy khéi dau suy giam nhan thic
1a budc vao qua trinh 130 hda va tac dong ldo hoa cling c6 thé 1a yéu t6 gop phan,
trong khi céc tdc dong va viéc nudi dudng dai han cling 1a vAn dé. Nguoc lai,
chuot duoc chuén bi trong cic vi du san Xudt cla sang ché biéu hién tau ngudi
loai binh thuong va biéu hién su khoi dau viée suy gidm chic nang nhan thire ¢
giai doan twong ddi som khoang 6 thang tudi va ching do d6 la dong vat th
nghiém r6i loan nhan thitc thich hop nhat ma yéu t6 tudi gia co thé duoc loai trir
va viéc sir dung cac dong vat thi nghiém do6 cho phép danh gia chinh xdc hon vé
tac nhan diéu tri hoic phong ngua rdi loan nhén thirc ma c6 hiéu qua cai thién
chitc nang nhan thirc.

- Phuong phap uu tién cua kiém ching hiéu qué cla tac nhan diéu tri hodc
phong ngua r6i loan nhan thitc theo sang ché & dong vat thi nghiém la phuong
phép kiém tra chtc ndng nhan thirc nhu kiém tra tri nhé va nhan thtc. Phuong
phap do co thé 1a thtt nghiém mé cung nudc Morris, thir nghiém bude qua nhan
thirc hodic thir nghiém nhan ra déi trong m6i, nhung tét nhit 1a két hop cac thix
nghiém do ludng hanh vi nhu thir nghiém moi truong mo nham muc dich xem xét
cac diéu kién vé s6 luong hanh vi va sy lo ling cta dong vat.

Péi vé6i cac phuong phép dé kiém chung hiéu qua cta tdc nhan diéu tri hodc
phong ngua roi loan nhan thtc theo sang ché, co thé sir dung cdc phuong phap
kiém tra murc protein tau hozc tau bi photphoryl hoa trong mo nao trong qua trinh

dung thudc ctia dong vat thi nghiém bi r6i loan nhan thtre. Trong AD va cac bénh
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thoai hda than kinh khac, cdc muc do biéu hién cua protein tau hodc su tang bat
thudng tau bi photphoryl hda c¢6 lién quan dén bénh ly (Khalid Igbal va céc tac
gia khéac, Curr. Alzheimer Res., tap 7, trang 654-664, 2010). Viéc gidm su biéu
hién tau va mtic d6 tau bét thuong b photphoryl héa & mot s6 dong vat thi nghiém
bi bénh 1y duge biét dén rong rii 14 tao ra sy cai thién chitc ndng nhén thirc va
chitc ning van dong (K. Santa Cruz va céc tac gid khac, Khoa hoc, 30, tap 9, trang
476-481, 2005; Sylvie Le Corre va cac tac gia khac, Proc. Nat. Acad. Sci. Hoa
Ky, 10, tip 3, trang 9673-9678, 2006). La mot phuong phap kiém tra su thay dbi
& protein tau hodc tau bi photphoryl hoa, n6 c6 thé duge thue hién bang phuong
phap nhu lai thim protein sit dung ddng chit mé ndo nhu duge mo ta trong céc vi
du nhung ngudi ¢é trinh d6 k¥ thuét co thé st dung phuong phép thl'gh hop khac
nhu ELISA (Xiyun Chai va céc tac gia khac, Tap chi sinh hoa, tap 286, trang
34457-34467,2011) hodc phuong phap hoa mé mién dich (David J. Irwin va cac
tac gia khac, B nfo, tAp135, trang 807-818, 2012).

Hiéu qua cua tac nhén diéu tri hodc phong nglia ol logn nhan thic cua sang
ché & dong vat thi nghiém c6 thé duoc st dung lam dit liéu vé hiéu qua duoc ly
dé phét‘trién tac nhan diéu tri hodc phong nglra & nguoi.

[Tac nhan diéu tri hoic phong ngira 161 loan nhan thirc]

Mot dang cua tdc nhan diéu tri hodc phong nglra roi loan nhan thic clia sang
ché 14 tac nhan gdm khang thé khéng tau bi photphoryl héa va t6t nhat la khang
thé tham gia vao phan tng khang nguyén-khang thé dic biét véi protein tau bi
photphoryl hoa tai it nhét mét gde axit amin twong ung véi cac vi tri 410 dén 421
cia SEQ ID NO: 1 ¢ protein tau, t5t hon 12 khang thé tham gia vao phan tng
khang nguyén-khang thé vdi protein tau bi photphoryl hoa tai mot hoac nhiéu vi

tri duoc chon tur cac gbc axit amin tuong Gng v6i Ser412, Ser413, Thr414 va
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Ser416 ciia SEQ ID NO: 1, tét hon nita 1a khang thé lién két so sanh dbi v6i khéng
thé ma c6 trinh ty axit amin VH 1a SEQ ID NO: 20 va c6 trinh trr axit amin VL 1a
SEQ ID NO: 26 (1505) va tham chi t5t hon nita 1a khang thé tham gia vao phan
ung khang nguyén-khang thé véi protein tau bi photphoryl héa tai vi tri cta gbc
axit amin twong tmg vdi Ser413 cua SEQ ID NO: 1. Cac khang thé d6 duoc lam
15 & trén trong phan c6 tiéu dé [Khang thé khang tau bi photphoryl hoal.

Mot dang khéc cia tac nhan diéu tri hodc phong ngtra r6i loan nhan thirc cua
sang ché 14 tac nhéan chita peptit ma bao g6m doan ctia trinh ty tau va bi photphoryl
héa tai mot hay nhiéu gdc axit amin, peptit 1 peptit bi photphoryl hoa va la peptit
c6 d6 dai it nhét 1a 8 axit amin chua it nhat 3 axit amin lién ké trong trinh tur axit
amin gdm cac gbc axit amin twong Ung vdi cac sb axit amin 410-421 cua SEQ ID
NO: 1, tét nhét 1a peptit c6 do dai it nhit 13 8 axit amin chita it nhat 5 axit amin
lidn k& va t6t hon nita 13 peptit c6 d6 dai it nhit 12 8 axit amin chta it nhat 8 axit
amin lién ké. Tuwong tu, cac gbc axit amin bi photphoryl hoa trong cac peptit €6 -
thé 1a mot trong bt ky gbe axit amin twong Gng véi cac axit amin Serd12, Ser413,
Thrd14 va Ser416 ctia SEQ ID NO: 1, va tét hon nita 1a gdc axit amin twong (ing
v6i Ser413 cua SEQ ID NO: 1. Céc peptit d6 dugc lam 13 & phin c6 tidu dé [Peptit
bi photphoryl hoa bang trinh ty axit amin bét ngudn tir tau]. |

Téc nhén diéu tri hodc phong ngtra rdi loan nhan thic theo sang ché cling c6
thé bao gdm cac chat phu gia dugc chdp nhan vé mit dugc hoc. Cong thirc sir
dung phu gia duogc chép nhan vé mit dugc hoc ¢ thé dugc chuan bi bz‘“mg phuong
phap duge mo ta trong “Remington: Khoa hoc va thuc tién nghé duoc, tai ban lan
thit 20, Pai hoc Khoa hoc Philadelphia, Williams va Wilkins, 15/12/2000”. Mot
dang cua tac nhan diéu tri hoac phong ngtra dé 1a thude dang long duoc diéu ché

bang viéc hoa tan, tao huyén pht hodc nhil twong hoa trong dung dich vo khuan
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hoic dung dich dau. Dung mdi cho céc quy trinh d6 bao gdm nudc cht dé tiém va
nude mudi sinh 1y cho dung dich nude bd sung thém tdc nhin diéu hoa tham thau
(vi du D glucoza, D socbitol, D manitol, natri clorua va c4c chat tuong tw) thuong
xuyén dugc st dung ké hop v&i chét héa tan thich hop nhu rugu (vi du etanol),
ruou da chire (vi du propylen glycol hodc polyetylen glycol) hoac hoat dong bé
mit khong ion (vi du polysobat 80 hodc diu thdu diu 50 d3 hydro héa
polyoxyetylen). Dung dich dau ciing c6 thé thinh thoang dugc st dung lam dung
mdi, vi du cac dung dich du bao gOm dau virng va diu d4u nanh ma thuéng xuyén
dugc sir dung két hop véi benzyl benzoat, rugu benzyl hodc cac chat trong tuw nhu
cac chit bd sung hoa tan. Trong cac thudc dung dich d6, thuong xuyén st dung
céc chit phu gia phit hop nhu chat dém (vi du chit dém photphat va chat dém
axetat), chit lam mém (vi du, benzalkonium clorua va procain hydroclorua), chét
4n dinh (vi du albumin huyét thanh ngudi va polyetylen glycol), chét bao quan (vi
du axit ascorbic, axit erythobic va cac mudi cﬁar chung), chét tao mau (vi du chat
diép luc sic ddng B-carotene, P #2 va Xanh #1), cac chét khir trung (vi du cée
este cla axit paraoxybenzoic, phenol, clorua benzalkonium), chét co dac (vi du
hydroproxyl xenluloza, cacboxymetyl xenluloza va cac mudi clia chtng), chat 6n
dinh (vi du anbumin huyét thanh ngudi mannitol va sorbitol) va chét diéu hoa mui
(vi du bac ha, mui thom cam quyt). Cac dang khac nhau cua tdc nhan diéu tri hodc
phong ngtra bao gdm céc cong thirc dang ran nhu bot, vién nén, dang hat, vién
nang, thudc vién, thude dan, vién ngdm va cac dang tuong tu. Péi véi cong thite
dang rin duogc ding qua dudong miéng, 6 thé sit dung cac chat phu gia nhu t4
duoc (vi du, tinh thé xenluloza, lactoza va tinh bot), chat béi tron (vi du, magie
stearat va bot tanco), chat két dinh (hydroxypropyl xenluloza, hydroxypropyl

metyl xenluloza, macrogol va cac chét tuong tu) va chét phan ra (vi du tinh bot
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va canxi cacboxymetyl xenluloza). Cac chét phu gia nhu nhu céc chét khir tring
(vi du, rugu benzyl, clorobutanol, metyl paraoxybenzoat va propyl
paraoxybenzoat), chét chéng oxi héa, chét tao mau, chét lam ngot va céc chét
tuong tu co thé duogc s dung néu can thiét. Cac dang thay thé khéc bao gém tac
nhén diéu tri hodc tic nhan phong ngira dé gin lén mang mong, cong thic nay
thudng xuyén chita cac chét phu gia nhu chét két dinh nhay ép, chat ting d6 nhat
4p, chét didu chinh do nhét, chit lam dic va cc chat twong tu (vi du, dich nhay,
thach tring, gelatin, pectin, carrageenan, natri alginat, bot carob, xanthan gum
(chét 6n dinh va 1am dong trong thuc pham), nhya tragacan, gom arabic, chitosan
(chét hitu co cao phan tr), pullulan, tinh bt sap, sucralfat, xenluloza va cac dan
xuit cia né (nhu hydroxypropyl metyl xenluloza), axit polyglycerol este béo, axit
acrylic-alkyl (meth) acrilat copolime, hodc mubi va este cla axit béo
‘polyglycerol), chu yéu cho muc dich truyén cac dic tinh hép thu hoic gitt lai qua
niém mac. Tuy nhién cac dang dung moi va cac chét phu gia cho tac nhan diéu tri
hodc tac nhan phong ngtra dé cung tmg cho co thé khong gi6i han trong sd d6 va
ngudi ¢o trinh do k¥ thuét co thé lua chon cac chit d6 mdt cach phu hop.

Téc nhan diéu tri hodc phong ngura roi loan nhén thirc theo sang ché cling
bao gém khai niém vé tac nhan diéu tri hodc tac nhan phong ngua bao gdm cac
chat hién hitu c6 tac dung tc ché su phat trién ctia r6i loan nhan thirc ngoai khang
thé khéang tau bi photphoryl hoa hodc peptit bi photphoryl hoa dugc dé cap & trén.
Ngoai ra, tdc nhan diéu tri hoic phong ngira rdi loan nhan thirc theo sdng ché bao
gém bd dé duoc st dung két hop vdi tdc nhan diéu tri hoic phong nglra chira
khang thé khang tau bi photphoryl hoa hodc peptit bi photphoryl héa va tac nhan
diéu tri hoic tac nhan ph(‘)ng ngua chtra chat hién hitu ¢6 tac dung i ché su phat

trién ctia rdi loan nhan thitc. Vi du vé cac chat Gc ché sy phat trién cua roi loan
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nhin thirc bao gbém, nhung khéng bi gidi han boi, donepezil, galantamin,
memantin va rivastigmin. Liéu lugng cta chét nay c6 tac dung trc ché sy phat
trién cua roi loan nhan thirc ma duoc bo sung vao, hodc tdc nhan diéu tri hodc tac
nhin phong ngtra chira chat c6 tac dung wc ché sy phat trién cua rdi loan nhan
thize c6 thé 14 lidu dugc dung phd bién dé diéu tri ma c6 lwong khéac nhau tiy theo
hoan canh.

Ngoai ra, trong khi cac két qua cua cac vi du ching minh rang khang thé
duoc st dung dé thuc hién sang ché boc 10 tac dung thude bing viéc tdc dong dén
ndo xuyén qua hang rao mau ndo ngay ca khi dua thudc vao & ving ngoai bién
bang viéc cung tmg thudc qua mang bung, c6 thé didu ché mot cong thitc ma cung
ung mot cach co hiéu qua khang thé khang tau bi photphoryl héa ma cé thé duoc
sit dung nhu tdc nhan diéu tri hoéc phong ngura r6i loan nhan thirc cla sang ché,
dén mo ndo, va cac cong thirc d6 cling duge bao gdm boi tac nhan diéu tri hodc
phong ngua r6i loan nhan thire theo sang ché. Cac phuong phép dé cung tmg mot
cach ¢6 hiCu qua cac khang thé hoéc cac peptit dén nio xuyén qua hang rao mau
nio da dugc biét dén vi du nhu céc phuong phap bd sung cac chit muc tiéu hoic
cac phuong phdp goéi gon trong hat m& hodc hat nano. Cac chat duoc str dung dé
dinh muc tiéu bao gé)m cc chit ma chiu su thay ddi toan bd hoic mot phﬁn dac
tinh mang tai bang viéc lién két v6i khang thé hodc peptit, protein hodc cac hop
chat khac c6 dic tinh lién két v6i mot thu thé hodc chat chuyén chd dac hiéu. Vi
du vé& peptit, protein hodc cac hop chat khéc c6 dic tinh lién két véi thu thé dic
hiéu hodc protein mang bao gdm cac phdi tir ma lién két v6i phéi tir thu thé hodc
protein mang va cac chéit twong tu ciia ching va cdc khang thé, hop chat chu
van/hop chat d6i van/chat diéu chinh ma lién két vi phéi ttr thu thé hodc protein

mang va cac hop chat tuong tu cia ching. Céc vi du vé phdi tir thu thé hodc
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protein mang lam muc tiéu cho peptit, protein hodc cac hop chét khéc c6 dic tinh
lién két véi thu thé dac hidu hodc chét chuyén ché bao gbm thu thé transferrin
(TfR), thu thé insulin (IR), thu thé cta yéu td tang trudng gidng insulin (IGFR),
protein lién quan dén thu thé LDL (LRP) va thu thé doc 6 bach hiu (HD-EGF)
ma khoéng bi gidi han boi cac chét nay (Angela R. Jones va cac tac gia khac, Pharm.
Res., thp 24, trang 1759-1771, 2007). Chét 1am muyc tiéu c6 thé duoc bd sung vé
phuong dién héa hoc vao khang thé dé duoc sir dung nhu téc nhan didu tri hodc
phong ngtra roi loan nhén thirc theo sang ché, phuong phép nay co thé dugc thuc
hién mot cach pht hop bsi ngudi ¢6 trinh d6 k¥ thudt 6 tham khao phuong phap
da duoc biét dén nhu md ta & trén, vi du, Hermanson va cdc tdc gid khac, Céac ky
thuat phan tir sinh hoc, Hoa Ky 1996, Academic Press. Chat lém_muc tiéu cling
'¢6 thé bao gdm trong cac hat md hodc hat nano go6i gon khang thé hodc peptit
(Sonu Bhaskar va céc tac gid khac, Boc chét dang soi va hat, tip 7, s6 thang 3,
-2010). Ngoai ra, khi chét ]am muc tiéu 12 peptit hoac protein, n6 co thé duoc san
~ xuét thanh protein dung hop thich hop bdi ngudi ¢6 trinh d6 k¥ thuat bang viéc
dung k¥ thuit cong nghé di truyén, ca viéc san xuét peptit dung hop bang hoa chat |
tdng hop peptit, hodc bing su két hop axit nucleic gdm trinh tu nucleotit ma hoa
cho trinh tr axit amin cia peptit hodc protein c6 axit nucleic gdm trinh tu nucleotit
m3 hoa cho trinh tu axit amin cho khang thé hodc peptit cling duoc st dung.

T4c nhan diéu tri hodc phong ngura theo sang ché ¢ thé duge dung qua
dudng miéng hodc ngoai dudng tiéu hoa cho muc dich cai thién cac tri€u chung.
Déi véi viée dung qua duong miéng, dang bao ché nhu hat, bdt, vién nén, vién
nang, thude long, xi-r6, nhi twong, dung dich treo hoac thude luyén dan cé thé
duge lua chon. Poi vé6i viée ding ngoai duong ti€u hoa, tac nhan truyén qua mii

6 thé dugc diéu ché, va thudc 1ong, dung dich treo hodc cong thirc dang ran co
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thé dugc lua chon. Thudc tiém ciing cé thé duge diéu ché nhu mét dang khac cla
viéc ding thudc ngoai dudng tiéu héa, viée tiém duge chon 1a tiém dudi da, tiém
tinh mach, tiém nho giot, tiém bép, tiém vao ndo hodc tiém bung. Cac cong thuc
khac duoc st dung dé dung thubc ngoai dudng tiéu hoa bao gdm thudc dan, thube
dat dudi lusi, thude dé duéi da va thudc ding qua niém mac trir thudc qua duong
mii. Ngoai ra, viéc dung thudc trong mach 1a c6 thé bang cach bd sung hoic phu
1én stent hodc bit mach.

Liéu luong cua tac nhan diéu tri hoac phong nglra theo sang ché 1 khac nhau
tuy vao tudi cua bénh nhan, gidi tinh, trong luong co thé va céc triéu chimg, hiéu
qué diéu tri, phuong phép dung thudc, thoi gian diéu tri hodc cac loai hoat chét
trong hop phan y té nhung thong thudng né duge dung véi liéu trong khodng tir
0,1 mg dén 1 gva tdt nhét 1a trong khoang tir 0,5 mg dén 200 mg ctia hop chét
hoat tinh trén mot lidu ding cho ngudi 16n. Tuy nhién do liéu lugng s& khac nhau
tuy thudc vao cac diéu kién khac nhau, lidu luong thép hon so véi liéu luong dé
cap O trén co thé thoa min, hodc lidu luong cAn thiét c6 thé vuot cac ngudng do.

T4c nhén diéu tri hoic phong nglra theo sang ché ¢ thé boc 16 hiéu qua trong
thoi gian diéu tri ngan.

Vi du thue hién sang ché

Sang ché s& dugc lam rd hon trong cac vi du thuc hién sang ché, véi diéu
kién 14 cac vi du nay khdng gidi han pham vi sang ché theo bat ky cach nao. Céc
thi nghiém duogc tién hanh véi su chép thuin ctia Ho1 déng thir nghiém trén dong
vat tai truong Pai hoc thanh phé Osaka, Abeno Campus.

[Vidu 1] Diéu ché khang thé da dong ctia tho cho peptit pSer413
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Khang nguyén dugc st dung d8 didu ché khang thé cho peptit pSer413 1a
mét peptit tong hop (SEQ ID NO: 31, dugc tong hop béi Medical & Biological
Laboratories Co., Ltd. [MBL]) cé Cys duoc gin tai vi trf d4u cubi C cua trinh tu
axit amin tuong tmg véi ving tir Asn thir 410 dén Ser thir 416 cta trinh tw axit
amin cia SEQ ID NO: 1 dbi v6i protein tau ngudi, bi photphoryl héa tai Ser tuong
g v&i vi tri 413 (peptit nay tur day vé sau duoc goi 1a peptit pSer413(S)).

Peptit pSer413(S): N-AsnValSer(pSer)ThrGlySerCys-C (SEQ ID NO: 31)

Sau qua trinh tdng hop, peptit pSer413(S) duge tinh ché bang HPLC va dugc
lién két ddng héa tri véi KLH (Hemocyanin cta loai oc bien). Céc lién hop thu
dugc dugc st dung dé tao chung ngtra v4i 0,1 mg trén mot liéu trén mét con tho.
Péi v6i 1an chung ngira diu tién, 0,2 mL dung dich lién hop (ndng do chét lién
hop: 0,5 mg/mL) c6 thé duoc tron véi ta duge Freund hoan chinh ¢ luong tuong
duong va dugce tiém dudi da tai 8 vi tri trén vung lung d3 dugc cao 16ng cua tho
trang Nhat Ban vé6i 50 pL cho-mdi vi tri. Ddi véi 1an chung ngira thir hai va cac
lan tiép theo, t4 duqc Freund chua hoan chinh duoc st dung trong hon hai ian
ching ngtra tuong tu trong 2 tuin. O tuan th 2 sau khi két thuc su ching ngra,
mAu mau duoc 14y va hiéu gid khang thé cua huyét thanh duge kiém chimg bing
ELISA bang viéc dung lién hop peptit dugc chung ngura va dong vat bi giét sau 1
tudn va tit ca lwong mau dugc thu lai. Huyét thanh dugc didu ché tir mau thu dugc
va céc khang thé dugc tinh ché tir huyét thanh bang viéc dung cot ai lyc cia peptit
pSer413 (Af) (SEQ ID NO: 32).

Hiéu gia huyét thanh dugc xac nhan bang phuong phép sau ddy. Peptit
pSer413(S) dugc pha loang thanh 5 pg/mL véi PBS va sau d6 dugc phan phdi
vao dia v4i lugng 100 pL/ giéng va dugc cho phép dé yén qua dém & nhiét do 4°C.

Sau khi loai bé dung dich, dich dém két khoi (MBL Co.) dugc phan phdi véi
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lwgng 250 pL/giéng va dia duge cho phép dé yén qua dém & nhiét 4o 4°C. Day
pha loang déi v6i huyét thanh thé chua chiing ngira va huyét thanh tho da chiing
ngtra 1a 100, 500, 2.500, 12.500 va 62.500 14n v4i mau PBS duoc pha lodng dugc
thém vao & luong 100 pL/ giéng va phan ting dugc tién hanh & 25uC trong 60 phut.
Sau khi rira, peroxidaza IgG khang tho (san phim ctia MBL) dugc pha loang 8.000
Jin vé6i chat dém (MBL) dugc thém vao 6 lugng 100 ul/ giéng va phan tmg dugc
tién hanh & 25°C trong 60 phit. Sau khi rira, dung dich tao mau (MBL) dugc thém
vao & luong 100 puL/giéng dé tao mau trong 3 dén 10 phut va sau d6 axit sulfuric
2N dugc thém vao ¢ hiqng 100 pL/giéng dé ngung phéan tng. Sau khi phan tmg
bi dimg, kha ning hit dugc do & chiéu dai bude séng do 1a 450 nm va chiéu dai
budc séng tham chiéu 13 620 nm.

Kha nang phan 1'mg4 khang thé ciia khang thé duge tinh ché dugc x4c nhan
bang phuong phép sau. Peptit pSer413(L) [peptit pSer413(S) (duoc gach chén)
con duoc kéo dai theo cac huéng diu cudi N va dau cudi C (SEQ ID NO: 33, duge
tong - hop | béi - - - Biosynthesis Co.): N-
ProArgHisLeuSerAanalSer(pSer)ThrGlySerIleAspMetValAsp—C] hodc peptit
NonP(L) ¢6 trinh ty axit amin tuong tw nhung khong bi photphoryl héa & b tri
turong ung véi Serd13 (SEQ ID NO: 34, duoc téng hop boi Biosynthesis Co.)
duoc pha lodng thanh 1 pg/mL véi PBS va sau d6 duoc phan phdi 1én dia véi
lwong 50 plL/giéng va dugc cho phép dimg yén qua dém & nhiét 6 4°C. Sau khi
loai bo dung dich, dich dém két khéi (3% BSA-PBS) duoc phan phoi ¢ luong 250
ul/giéng va hon hop duoc cho phép dé yén & 37°C trong 1 gio hodc lau hon.
Khéng thé dugc tinh ché dugc pha loing véi PBS va theo thir tw duge thém vao
v6i luong 50 pL/ giéng va phan tmg dugc tién hanh ¢ 25°C trong 90 phut. Sau khi

rua, phosphataza c6 tinh kiém IgG cua dé khang tho (Bioscience) dugc pha loéng
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2.000 14n v6i dich dém pha lodng (3% BSA-PBS) va dugc thém vao vdi lugng 50
uL/giéng va phan tmng dugc tién hanh & 25°C trong 60 phut. Sau khi rira, dung
dich tao mau (2.5 mM MgCI2- chia 0,1 M dung dich chat dém diethanolamin,
vé6i luong 1 mg/mL PNPP [para-nitrophenyl phosphat] dugc thém vao dén do pH
9,8) dugc cho thém véi lugng 100 pL/ giéng dé tao mau trong 30 phut va kha ning
hit duoc do & chidu dai bude song do 1a 405 nm va chiéu dai bude séng tham
chiéu 12 550 nm.
<Két qua>

Nhu duoc thé hién trong Fig. 3, khang thé dugc tinh ché ¢6 tinh dic hiéu cao
d8i véi peptit pSer413(L) trong khi hau nhu khéng c¢é phan ing nao dugc quan
sat v6i peptit nonP(L). Do d6, khang thé 12 khang thé tham gia vao phan Gng.
khang nguyén-khang thé dic biét véi pSerd13(L) (trong sudt dac diém k¥ thuat
sang ché, khang thé nay co thé duoc goi 1a “khang thé da dong cua tho duoc danh
dAu pSerd13” hoic “pS413AB”).
[Vi du 2] Didu ché khang thé don dong cho peptit pSer413 (day Tal5)

Khéang nguyén dugc su dung la peptit tdng hop pSer413(Im) (SEQ ID NO:
35) ¢6 GlyCysSerGly duoc gin vao doan cudi N cua trinh tu twong tng vdi ving
tir Thr thit 403 dén Pro thir 423, bi photphoryl hoéa tai gbc axit amin tuong Ung
véi Ser tai vi tri 413 cua trinh ty axit amin ctia protein tau nguoi dugce biéu thi
bing SEQ ID NO: 1. Tiép sau su téng hop, peptit pSer413(Im) duoc tinh ché bang
HPLC va duoc lién két ddng héa tri véi KLH (Hemocyanin ctia loai ¢ bién). Lién
hop thu duoc duge st dung dé chiing ngtra v6i muc 0,04 mg trén mot liéu trén
mot con chudt. Ching ngtra dugc tién hanh bﬁng viéc tiém phic mac vao 10 con

chu6t véi lugng 200 pL hén hop cta 0,4 ml dung dich lién hop (1,1 mg/ml dé6i
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voi peptit), 0,7 mL dung dich mudi va 1,1 mL td duoc Freund hoan chinh. Thém
hon 3 ching ngtra tuong tu (cung dia diém ching ngira va lidu lugng khang
nguyén, st dung ta dugc Freund hoan chinh) duogc tién hanh mdi 2 tudn. Mot
thang sau 14n ching ngira cudi cing, 100 uL cua dung dich khang nguyén 0,5
mg/mL (duoc hoa tan trong dung dich mudi) ddi véi peptit dugce tiém vao tinh
mach dudi cua 1 trong sd 10 con chudt d3 duoc ting hidu gia khang thé huyét
thanh ddi véi khang nguyén va trong ngdy thir 3 sau khi cdc con vat bi giét, 14 lach
dugc thu hoi. Hai kim tiém 18G dugc st dung dé pha v 14 1ach va sau d6 14 lach
bi pha v& dugc nghién nhe vai bé mit c6 cac nit cao su. Cac té bao lach bi nghién
bi treo trong x4p xi 10 mL mdi truong RPMI 1640 lanh va bi treo tuong tu trong
mdi truong RPMI 1640 lanh dugce loc va cac dich loc dugc thu thap. Mo1 truong
RPMI 1640 lanh (hodc PBS lanh) dugc thém vao v6i thé tich 40 mL cho viée treo
té bao lach. Nong do té bao lympho trong thé huyén phu duge do bang thiét bi
dém hdng cau va cac f@é bao lympho ¢ luong cudi cung tuong ung véi to 2 x 107
té bao duoc chuyén cho 6ng 50 mL. Bb sung vao d6 lugng twong duong 4 x 107
t& bao cua dong té bao u tiy clia chudt P3X63Ag8-Ul (P3-Ul) trong giai doan
ting truong ma da dugce nudi cdy trong dung dich nu6i ciy B (RPMI 1640 + 10%
huyét thanh bao thai bo + 2 mM glutamin + 100 pg/ml streptomyxin + peniXilin
100 don vi/mL), va sau khi ly tAm & 1500 rpm trong 5 phut, chét ndi trén mit duoc
loai bo. Cac vién té bao dugc phan tan hoan toan bang viéc gd va lic dng. Céc
dng duoc thém 0,5 ml dung dich polyetylen glycol (gdm RPMI 1640 (2,3 mL) +
polyetylen glycol 2000 (1,4 mL) + dimetyl sulfoxit (0,3 mL), sau day goi tat 1a
“giai phap PEG”), va cac té bao duoc treo nhe nhang. Sau 1 phut, 0,5 mL dung
dich PEG dugc thém nho giot tir tir trong honl phut, 1,0 mL RPMI 1640 dugc

thém nho giot tir tir trong hon 1 phtt va sau d6 2 mL RPMI 1640 dugc thém nho
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giot tir tir trong hon 2 phit. Tiép d6 4 mL dung dich nudi cdy HAT/GIT (méi
truong GIT [Nihon Pharmaceutical Co., Ltd.] + 5% huyét thanh thai bo + 100
pg/mL streptomyxin + penixilin 100 don vi/mL + 95 uM hypoxanthin + 0,4 pM
aminopterin + 16 uM thymidin) dugc thém nhd giot trong hon 2 phut va sau dé 4
mL dung dich nuéi cdy HAT/GIT dugc thém nhé giot trong hon 2 phut. Cudi cling
dung dich nudi cdy HAT/GIT dugc thém vao dé thu dugc 40 dén 50 mL huyén
phu té bao. Sau khi u trong bon tinh nhiét & 37°C trong 30 phit, huyén phu dugc
cho vao 7 dia nubi ciy (96 giéng). Cac dia nudi cay dugc sir dung 1a dia c6 96
giéng (dia nudi cdy) trén d6 dai thuc bao khoang bung cta chudt (ICR) (té bao
nubi cay) duoc nudi ciy trong nhiéu ngay (> 1 x 105/giéng). C4c dia sau d6 dugc
nudi ciy trong 7 dén 10 ngay ¢ 37°C, 5% COa.

Mot nira dung dich nubi cay bi thay thé bang dung dich nudi cy HT mai
(dung dich nudi cdy HAT/GIT khong c6 aminopterin) mdi 1An mot tudn va cac té
~ bao lai duoc thu lai.

Sang loc khéang thé duoc tién hanh boi phuong phdp sau day. Peptit
pSer413(L) dugc pha loing dén mirc 1 pg/mL véi PBS, va sau d6 duge phan phéi
vao dia ¢6 96 giéng voi lugng 50 puL/ giéng va duoc cho phép dung yén qua dém
& nhiét d6 4°C. Sau khi loai bé dung dich, dich dém két khdi (3% BSA-PBS) dugc
phan phéi véi lugng 250 uL/giéng va phan tng duoc tién hanh ¢ nhiét o 25°C
trong 60 phut. Sau khi rira véi dung dich mudi dém phosphat chta 0,05%
Tween20 (PBS-Tween) khang thé thtt hai (dung dich chira khang thé IgG-Fe ctia
de khéng chuét da danh dau photphataza kiém [SouthernBiotech] duoc pha loang
2000 1in v6i dich dém két khéi) duoc thém vao véi luong 100 pL/giéng va phan
ung duogc tién hanh & 25°C trong 60 phut. Sau khi rua, dung dich chit nén (0,1 M

chat dém diethanolamin chira 2,5 mM MgCl2 v6i 0,7 dén 1,2 mg/mL PNPP [para-
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nitrophenyl phosphat] duge thém vao véi do pH 9.8) duoc thém vao vé1 lugng
100 uL/giéng dé tao mau & 25°C trong 60 phut, sau khi khd ning hit dugc do &
do dai budce song do 1a 405 nm.

Trong viéc sang loc cac té bao dugc thu hdi tir cac giéng duong tinh va dugc
dém bing thiét bi dém hdng cau va sau d6 dugc ciy vao dia 96 giéng (dia nudi
cay trude dd) voi luong 1-3 té bao/giéng cho viéc nhén ban bang phuong phap
han ché 1am lodng (Tal501, Tal502, Tal505-1509). Bdi v6i phan tich tiép theo,
dong vo tinh dugc nubi cy tap trung va khang thé duoc tinh ché bang cot protein
G. Tal505 gidng véi Tal505-2. Cac 16p khéng thé duoc x4c dinh bang viéc dung
b6 dung cu cua AbD Serotec.

Khang thé duoc tinh ché duge phan tmg véi dia ELISA duoc phi mot phan
peptit turong ung Véir cac vi tri photphoryl héa khac nhau cua tau dé x4c dinh tinh
dic hiéu ciia nhém photphat. Phuong phép nay nhu sau.

Dung dich 10% MDSO ciia timg peptit tau (pS46 [SEQ ID NO: 36], pS199
[SEQ ID NO: 37], pS202 [SEQ ID NO: 38], pT212 [SEQ ID NO: 39], pS2l4
[SEQ ID NO: 40], pT212/pS214 [SEQ ID NO: 41], pT217 [SEQ ID NO: 42],
pS413 [SEQ ID NO: 33], non pS413 [SEQ ID NO: 34]), hodc dung dich PBS cua
peptit lién hop BSA (pS400 [SEQ ID NO: 43]-BSA, pS412 [SEQ ID NO: 44]-
BSA) dugc pha loang dén muc 1 pg/mL véi PBS (pH 7) va dugc thém vao dia 96
giéng (MaxiSorp: Nunc) vdi lugng 50 pL/ giéng va sau d6 duge i qua dém ¢ nhiét
d6 4°C dé cb dinh. Sau d6, dung dich peptit dugc loai bo va dugc ria 3 lan voi
TBS chira 0,05% Tween20 sau khi BSA/PBS 3% dugc thém vao voi luong 280

uL/giéng va viéc tao khdi duoc thuc hién & nhiét d6 37°C trong 1 gio.
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Dung dich tao khéi dugc hut ra, viéc rira dugc thyc hién 3 1an v6i TBS chira
0,05% Tween20 va sau d6 1 pg/mL cla tung dung dich khang thé don dong céc
ddy Tal5 trong BSA-PBS 3% duoc thém vao véi lugng 50 ul/giéng va phan tmg
duoc tién hanh & nhiét do phong trong 1 gid. Sau khi rira 3 lan v6i TBS chia
0,05% Tween20, 50 pL khang thé IgG cua dé khang chudt duoc dénh diu
photphataza kiém (ThermoScience) duoc pha loang 2000 1an v6i PBS chira 3%
BSA dugc thém vao va phan tng duoc tién hanh & nhiét do phong trong 1 gio.
Sau khi rira 3 14n véi TBS chira 0,05% Tween20, 100 pL dung dich PNPP (para-
nitrophenyl photphat) 1 mg/mL dwgc hoa tan trong diethanolamin 0,1 M (pH 10)
dugc thém vao, phan tng dugc tién hanh & nhiét d6 phong trong 1 gi¢ va kha
nang hut & mac 405 nm duge do. Cac két qua danh gia kha nang phan tng cla
tung khang thé ddi véi ting peptit duge thé hién trong Bang 2. Kha nang phan
img duoc danh gia dua trén thang danh gid 3 muc.

+: C6 kha niang phéan tng, -: Khong c6 kha néng phan Gng, +: C6 phan ung
~ nhe nhung rit yéu
Bang 2

Dic tinh phan tmg ctia cdc nhém photphat tuong tmg cia tau dé thu duoc khang thé
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Cac khang thé ndy (sau day goi 1a “day Tal5”) chi dugc phan tmg vdi
pSer413 trong sb cac peptit dugc xem xét va déé tinh ctia nh6m photphat la cuc
ky cao. - |
[Vidu 3] Viéc do ai luc lién két khéng thé ddy Tal5

Pé dénh gi4 ai Iuc lién két gitta cac khang thé ddy Tal5 va peptit khang
nguyén (peptit pSer413 (Im): xem Vidu 2), hé théng cong hudng Plasmon bé mit
Biacore (SPR) (BIACORE3000, ma # BR-1100-45, cia GE Healthcare, Nhat
Ban) va mdi san pham Biacore dugc st dung dé do luong theo chi dan cia nha
san xut. Mot phuong phap do luong duge st dung la phuong phap c¢d dinh (ma#
BR-1006-33) khang thé khang chudt (ma # BR-1008-38) trén chip CMS5 (chip
duoc tao thanh tir 16p cacboxymetyldextran, ma # BR-1 100-14) bang lién két cong

hoa tri théng qua phdn ung ndi amin, lién két khang thé day Tal5 véi khang thé
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khang chudt dugc c¢b dinh va viéc do trang thai lién két cua peptit khdng nguyén
v6i khang thé ddy Tal5 dugc lién két.
H3n hop phan tng lién két dac biét dugc sit dung v6i chat dém HBS-EP (ma
# BR-T-1001-88) va chip CM5 duoc kich hoat bing dung dich tron 1in ciia N-
ethyl-N'-(3-dimetylaminopropyl)-cacbodiimit hydroclorua (EDC) va N-
hydroxysuccinimit (NHS). Dung dich cua khang thé khang chudt duge pha lodng
dén mic 0,001 mg/mL v6i 10 nM chat dém natri axetat & pH 5,0 duoc phan mg
Vi 4 t& bao do dong trén chip va sau khi lién két dong héa tri khang thé khang
chudt véi chip CMS5, duge tao khéi véi ethanolamin. Trong s6 4 té bao do dong
¢b dinh khang thé khang chudt mot khang thé Am tinh bi 14y (tiéu chuan so sanh
ddng dang IgG2a ctia chudt, ma # MABO03 cua R&D Systems) trong khi cac té
bao do dong khac 14y khang thé day Tal5 & mat do khoang 1000 RU moi té bao.
Chit dém HBS-EP (0,01 M HEPES pH 7.4, 0,15 M NaCl, 3 mM EDTA, 0,005%
“v/v chét hoat tinh bé mat P20) véi 1 M NaCl dugc thém vao dugc phan ung trong
y' 3 phut va khang thé duoohap thu khong r0 rang duec loai bd, va sau d6 chat dém
HBS-EP duogc phan tng trong 10 phut ¢ toc do dc‘)ng chay 50 pL/phut dé 1am 6n
dinh vach ranh gidi. Peptit dugc pha lodng 1An luot voi chat dém HBS-EP tix nong
d6 100 pM dén 5 mM (gin hing sb phan ly lién két duoc danh gid [KD]), cdc
dung dich peptit thu dugc (5 ndng d6) dugc phan tmg tlr khoang gitta 4 dén 6 phut
(ddng dang) trong cac khoang 6 phut mot lién tiép tir diém cudi ndng do thap va
tinh trang lién két dugc do. |
Déi véi dit lidu tinh trang lién két cu thé cho peptit khang nguyén, dit liéu
tinh trang lién két duoc thu lai cho peptit khong bi photphoryl hoa (peptit non
pSer413) la peptit am tinh, va né duge trir khoi dit liéu tinh trang lién két doi véi

peptit khang nguyén dé loai trir cac tac dung su nhiéu tap tao ra trong qud trinh.
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Khong c6 su lién két gitra peptit khong bi photphoryl héa véi khang thé dugc quan
sat & cac ndng do do. Dt liéu tinh trang lién két cu thé dwoc lam phu hop v6i dong
lwe vong don 1:1, lién két véi vat mAu léch hudng bang viée ding phan mém phan
tich Biacore (uwdc luong BIA: phan tich dong luc vong don, mad # AP-4000-0 1)va
ty 1€ lién két dong luc (Ka) va ty 18 phén giai (Kd) dugc ddng thoi thu lai (Karlsson,
,R.v, Katsamba, P. S., Nordin, H., Pol, E. va Myszka, D. G. (2006). “Phéﬁ tich day
chuin d6 dong hoc str dung cam bién sinh hoc ai luc” Anal.Biochem. 349(1): 136-
47). Cac gia tr1 hing s6 phan ly cla trang thai can bing (KD) gidng nhu viéc do

luong ai luc dbi véi khang thé diy Tal5 dugc tinh 1a Kd/Ka.

<Két qua>
[Bang 3]
Ka (Ms™) Kd (s1) KD (M)
1501 5,64x10% 1,05x10°3 1,86x10°%
1502 1,12x10° 4,70x10* 4,20x107
1505 1,29x10° 4,99x10™ 3,87x107°
1506 1,99x103 1,94x107° 9,75x107
1507 1,27x10° 5,33x10 4.20x10°
1508 1,45x10° 9,80x10™ 6,76x10
1509 8,71x10* 1,25x10°3 1,44x10°

Péi véi cac khang thé day Tal5, khang thé Tal505 véi ai luc manh nhat déi
vé6i peptit khdng nguyén dugc st dung trong thir nghiém vé hanh vi st dung chudt
bi suy giam tri nhd.

[Vi du 4] Diéu ché khang thé don dong nhan dién peptit pSer396 va/hodc pSer404

Ddi véi khang nguyén duge s dung peptit tong hop (SEQ ID NO: 47 duoc
tong hop bdi Biosynthesis Co.) c6 GlyCys dugc gdn vao vi trf dau cudi N cia

trinh tu tor Arg thua 379 dén Leu thu 408 va bi photphoryl hoa tai géc axit amin
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twong ng véi Ser tai cac vi tri 396 va 404 cua trinh tu axit amin cua protein tau
nguoi duoc biéu thi bing SEQ ID NO: 1 (tir day vé sau, peptit nay duoc goi 1a
“peptit pSer396/pSer404”).

Peptit pSer396/pSer404: N-GlyCys-
ArgGluAsnAlaLysAlaLysThrAspHisGlyAlaGluIleValTerys(pSer)ProValValS
erGlyAspThr(pSer)ProArgHisLeu-C (SEQ ID NO: 47)

Sau khi tdng hop peptit pSer396/pSerd04, nd dugc tinh ché bang HPLC va
dugce lién két ddng hoa tri véi maleimit hoat tinh KLH (Keyhole Limpet
Hemocyanin) (Thermo Scientific). Lién hop thu dugc duoc st dung dé chung
ngtra chudt Balb/c véi lugng gﬁn 0,04 mg trén mot liéu trén mot con chudt. Su
chung ngtra dugc thuc hién b%mg viéc tiém vao mang bung vao 4 con chudt vai
lwong 100 pL mdi con hdn hop cia 0,3 ml dung dich lién hop (0,77 mg/ml peptit)
va 0,3 mL t4 dugc Freund hoan chinh. Hai con chudt dugc chung ngua béng viéc
chﬂng nglra qua mang bung (v4i cung luong khang nguyén, str dung ta dugc
Freund hoan chinh) va ching ngtia qua iéné ;b»énchéﬁ (khang thé + t4 duoc Titer} '
Max) con hai con khéc chi dugc chiung ngira bang viéc chiing nglra qua mang
bung va viéc ching ngira nay dugc nhéc lai 2 1an trong khoang thoi gian 2 tuan.
Chudt dugce chung ngua bing viéc ching ngira qua mang bung va long ban chén
ma di duoc ting ham lugng khang thé huyét thanh duoc tiém dung dich khang
nguyén (hoa tan trong dung dich mudi) thong qua tinh mach dudi 15 ngay sau lan
ching ngua cudi cing va sau 3 ngay con vat bi giét va 14 lach duoc tach ra. Hai
kim tiém 18G duoc su dung dé pha v& 14 lach va sau do 1a lach bi pha v& duogc
can nhe bing bé mit ¢ cac nim cao su. Céc té bao 14 lach bi nghién duge treo
trong khoang 10 mL méi truong RPMI 1640 lanh, chit noi trén bé mat duoc loc

véi dung cu loc té bao 40 pwm va san phﬁm loc dugc thu thap lai trong éng 50 mL.
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Manh v& clia té bao 14 1ach bi nghién tiép v6i bé mit ¢6 cdc nim cao su va tuong
tu duoc treo trong moi truong RPMI 1640 lanh, dugce loc va san phém loc duoc
thu thap. Mdi truong RPMI 1640 lanh (hoac PBS lanh) dugc thém vao thé tich
cudi ciing 13 40 mL @é treo té bao 14 lach. Nong do té bao lympho trong qua trinh
treo dugc do véi thiét bi dém hdng ciu va cac té bao lympho & luong cudi cing
twong ung voi 2 x 107 té bao dugc chuyén sang dng 50 mL. Thém vao d6 luong
twong duong 4 x 107 té bao cia dong té bao tity chudt P3.U1 & giai doan phat trién
va dugc nudi cdy trong dung dich nudi ciy B (RPMI 1640 + 10% huyét thanh thai
bd + 2 mM glutamin + streptomyxin 100 pg/mL + penixillin 100 don vi/mL) va
sau khi ly tim ¢ 1500 rpm trong 5 phut, chit ndi trén bé mit duoc loai bo. Vién
té bao dugc phan tin bang cach go nhe dng nghiém. 0,5 mL dung dich dugc thém
tir tir vao dng nghiém dé trong khoang thoi gian hon 1 phut, 1,0 mL RPMI 1640
duoc thém tir tir trong khoang 1 phut va sau d6 2 mL RPMI 1640 dugc thém tur tr
trong khoéhg 2 phut. Sau d6 4 mL dung dich nudi cdy HAT/GIT (mdi trudng GIT
[Nihon Pharmaceutical Co., Ltd.] + 5% huyét thanh thai bo + 100 pg/mlL
streptomyxin + penixillin 100 don vi/mL + 95 uM hypoxanthin + 0,4 pM
aminopterin + 16 uM thymidin) duoc thém vao trong khoang 2 phut va sau 4o 4
mL dung dich nu6i cdy HAT/GIT dugc thém vao trong khoang 2 phut. Cudi cung,
dung dich nuoi ciy HAT/GITY duoc thém vao dé thu duge 40 dén 50 mL huyén
phu té bao. Sau khi ap trong bon tinh nhiét & nhiét do 37°C trong 30 phut, huyén
phu duogc nuoi cdy vao trong 7 dia nudi cay (loai 96 giéng). Dia nudi cay duoc st
dung la dia nuoi cly 96 giéng (dia trung chuyén) ma trén d6 dai thuc bao khoang
bung cua chudt (ICR) (té bao trung chuyén) duge nudi cdy trong nhiéu ngay (> 1
x 105/giéng). Céc dia sau d6 dugc nuodi cay trong 7 dén 10 ngay & nhiét d6 37°C,

5% CO:a.
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Mot nira dung dich nudi ciy duge thay thé bang dung dich nudi cdy HT méi
(dung dich nudi cdy HAT/GIT khong c6 aminopterin) mot 1An mot tuan va céc té
bao lai duogc thu lai.

Viéc sang loc khang thé don dong dugce thuc hién theo cch dudi day. Khang
nguyén sang loc dugc stt dung 14 peptit pSer396/pSer404-BSA, c6 BSA duoc lién
hop Vol ddu cubi N Cys cua peptit pSer396/pSer404 (N-GlyCys-
ArgGluAsnAlaLysAlaLysThrAspHisGlyAlaGluIleValTerys(pSer)ProValValS
erGlyAspThr(pSer)ProArgHisLeu-C) (SEQ ID NO: 47) va peptit BSA khong bi
photphoryl héa c6 BSA dugc lién hop véi dau cubi N Cys ciia peptit khong bi
photphoryl hoa (N-GlyCys-
ArgGluAsnAlaLysAlaLysThrAspHisGlyAlaGluIleValTerysSerProValValSer
GlyAspThrSerProArgHisLeu-C) (SEQ ID NO: 48). Peptit BSA khong bi
photphoryl hoa hodc peptit pSer396/pSer404 BSA duoc pha loang dén 1 pg/mL
vGi PBS va sau d6 duge phan phéi vao dia 96 giéng véi luong 50 pl/giéng va
duoc cho phép aé yén qua dém ¢ nhiét 4o 4°C. Sau khi loai bé dung dich, dich
dém két khéi (3% BSA-PBS) dugc phan phoi véi lugng 250 nl/giéng va hén hop
dugc dé ding yén ¢ nhiét &6 phong trong 1 gio hodc lau hon. Dich dém két khéi
(3% BSA-PBS) dugc hut ra, té bao lai ndi lén trén duge thém véi luong 30-50
ul/giéng va phan g duoc tién hanh & nhiét d6 25°C for 60 phut. Sau khi rira
véi dung dich mudi dugc dém phosphat chua 0,05% Tween20 (PBS-Tween),
thudc thir phat hién (dung dich chira Protein A dugc danh déu phosphat kiém,
dugc pha loang 2000 lan v&i dich dém két khéi) dugc thém vao vdi lugng 100
ul/ giéng, va phan tng dugc tién hanh & nhiét do 25°C trong 60 phut. Sau khi rira,
dung dich nén (0,1 M chit dém diethanolamin chta 2,5 nM MgCl, vé6i 0,7 dén

1,2 mg/mL PNPP [para-nitrophenyl phosphat] dugc thém vao dén do pH 9,8)
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duoc bd sung véi luong 100 pL/giéng dé tao mau & nhiét do 25°C trong 60 pht,
sau khi kha ning hut duoc do v6i d§ dai bude song do 1a 405 nm. |

Cic té bao duge thu lai tir cée giéng c6 kha ning phan tng thip v4i peptit
khéng bi photphoryl héa BSA va kha ndng phan ung cao V41 peptit
pSer396/pSer404 BSA va dugc nudi ciy trong dia 96 giéng (dia chuyén giao
trrde) & mire 1-3 té bao/giéng dé nhan ban bang phuong phép pha lodng han ché.
Viéc nhan ban tao khang thé Ta9 (IgG3/x) duoc chon trong sb d6. P6i vé6i phan
tich tiép theo, viéc nhan ban dugc nuéi cdy tap trung va khang thé dugce tinh ché
bang cot protein G.

Bing viéc do luong gida tri KD cua khang thé Ta9 ddi véi peptit
pSer396/pSerd04 bang phuong phéap dugc md ta trong Vi du 3, gia tri do duoc la
1,08 x 101, véi 4i luc dbi véi peptit cao hon so véi cac khang thé day Tals.

[Vi du 5] Thir nghiém vé hanh vi: Tac dung cla cac khang thé thu dugc & chudt

- bi suy giam tri nthd va nhén thiic

Cac tac dung .cﬁa viéc cung tng ba khang thé sau day cho chudt bi suy giam
tri nhé va nhan thie (Tau-Tg) duoc kiém ching.

(1) Khang thé da dong cua thé nhin dién pSer413: chudt Tau-Tg (dong 609)
hoic chudt khong Tg (vat so sanh chuin binh thuong), 9-11 thang tudi, n = 9-
10/nhom.

(2) Tal505 (khang thé don dong nhan dién pSer413): chudt Tau-Tg (dong
784) hoic chudt khong Tg, 14 thang tudi, n = 9-10/nhém

(3) Ta9 (khang thé don dong nhan dién pSer396): chudt Tau-Tg (dong 609)

hoac chudt khong Tg, 14 thang tudi, n = 9-10/nhém
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Déi véi thir nghiém c6 st dung chudt duc Tau-Tg dot bién (dong 609 hoic
dong 784) va chudt khong cung Itra khong Tg, 9-14 thang tudi. Cac nhém dugc
chia ra sao cho khong cé su khac nhau vé can ning trung binh gilta cac nhom.
Chuot Tau-Tg dot bién duge cho dung khang thé duoc pha lodng bang PBS hoic
chéat dém xitrat (pH 5) mot ]An mot tuan trong tong cong 5 tuan vao khoang bung
vé6i luong 1 mg trén 1 con chudt trén 1 1An cung tmg. Pdi véi nhém tiéu chuén so
sénh am tinh, chit dém duoc st dung dé didu ché khang thé hodc khéng thé don
dong IgG cta chudt ma khong c6 khd nang phin ung dbi véi tau dugc cung tmg
vio khoang bung & ciing liéu luong. Déi v6éi nhém dwong tinh, chudt khong cung
Itra khong Tg dugc cung Ung chit dém duoc sir dung dé diéu ché khang thé vao
vung bung ¢ cung liéu luong.

Céc chu tric cho nhém (1) dén (3) duoc thé hién dudi day
(1) <Chust duoe sit dung>: Tau-Tg dot bién (dong 609), 9 dén 11 thang tudi
<C4u trac nhém>

Nhém khéang thé dénh gia: 1,6 mg/mL cua khang thé da dong khang tau
pSer413 cua tho trong PBS (n=10)

Nhém khang thé tiéu chuén so sanh: PBS (n=9)

Nhém khong Tg: PBS (n=9)

(2) <Chudt dugce st dung>: Tau-Tg dot bién (dong 784), 14 thang tubi
<CAu trac nhém>

Nhém khang thé dénh gid: 3,84 mg/mL khang thé don dong khang tau
pSer413 cua chudt Tal505 trong 0,1 M chit dém xitrat (pH5) (n=10)

Nhém khéng thé tiéu chuan so sanh: 4,28 mg/mL khéng thé don dong khéng

truc khuan mu xanh ctia chudt 4C10F4 trong 0,1 M chat dém xitrat (pH 5) (n=9)
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Nhém khong Tg: 0,1 M chét dém xitrat (pH 5) (n=9)

(3) <Chudt duoc st dung>: Tau-Tg dot bién (dong 609), 14 thang tudi
<C4u tric nhém>

Nhoém khéng thé danh gia: 2,66 mg/mL khing thé don dong khang tau
pSer396 cua chudt Ta9 trong 0,02 M chét dém xitrat (pH6) (n=10)

Nhoém khéng thé tiéu chuén so sanh: 4,50 mg/mL khang thé don dong khang
truc khudn mu xanh 6F11 trong 0,02 M chét dém xitrat (pH 6) (n=9)

Nhém khéng Tg: 0,02 M chét dém xitrat (pH 6) (n=9)

Tir thtt 2 clia tudn sau 1an cung tmg cudi cung, thir nghiém tri nhé quy chiéu
khong gian dugc tién hanh bang viéc dung mé cung nudc Morris (thir nghiém mé
cung nudc). Vao ngay tiép theo sau khi hoan thanh thtt nghiém mé cung nudc,
thiét bi méi truong mo dﬁqc st dung dé do sb luong dong tac chu dong cua chudt
(thtr nghiém mai truong mo).

<Thur nghiém mé cung nudc: gidng nhau & cdc nhom (1) dén (3)>

Chuén bi: Bé den c6 dudng kinh bén trong 14 100 cm va chiéu cao 1 45 cm
duoc db nuée c6 d6 sdu 16 cm. Nhiét do nude dugc diéu chinh dén 21-23°C, duy
tri sy trong suét khong mau khong cé chét tao mau bing oxit titan hodc cac chat
twong tu. Khong thém clo, va sau mdt vai ngay thtr nghiém phan duogc loai bo va
khoang 10 L nudc dugce thay thé.

Thtr nghiém so bd (thu thap): BE trong sudt cao 15 cm duoc dit chim vao vi
tri 20 cm tur twong (30 cm tu diém trung tim). Phan ngan thanh 4 géc bao gdm Vi
tr{ ma tai d6 bé bi nhiing chim, chudt dugc dua vao mét cach ngau nhién tir mot
trong 3 goc ma khong cé bé. Gidi han cho mdi 1an thu nghiém 1a 60 gidy véi 5

tht nghiém duoc tién hanh mdi ngay. Khoang thoi gian gilta cac lan thtr nghiém

58



43921 59/139

13 xAp xi 5 phit. “Thdi gian thoat” d¢ vuon 1én bé dugc ghi lai thanh dit licu.
Chuot khong thoét ra trong 60 gidy duoc dat 1én bé va thoi gian tron thoat duge
coi 12 60 gidy. Chudt ¢ trén bé dugc chuyén khai bé sau 10 gidy va dﬁqc cho phép
hoat dong tu do cho dén Ian thir nghiém tiép theo, lam kho co thé. Cac két qua
cta ting con chudt trong mdi ngy dugc ghi lai 1a gia tri trung binh cla sb gidy
d6i v6i thoi gian tron thoat trong 5 thir nghiém.

Thir nghiém thu thap duge hoan chinh khi céc két qua ctia nhém tidu chuan
so sanh (khong Tg) dugc lam 4n dinh va thtr nghiém tham do dugc tién hanh vao
ngay tiép theo.

Thir nghiém tham do: Vao ngay lién sau ngay cudi cung, bé duge bo ra tir bé
va viéc boi tu do duge chup lai bing camera quay phim trong 60 gidy. Doan phim
ghi dugc duge quan sat, va thoi gian trong sudt qua trinh nhiing con chudt tu do
boi 101 & goc ¢6 bé (gbe muc tidu) trong sO 4 go’c. duoc do lai va dugc biéu thi
bing ty 1& phn trim trong 60 gidy. Trong suot thoi gian nay viée boi 161 dén 30
gidy sau khi dua vao bé ciing dugc phén tich.

Tht nghiém quan trong cho thir nghiém so bo (thu thap) dugc thuc hién bang
viée lap lai phép do va PLSD Fisher va ca thi nghiém quan trong cho thtr nghiém
tham do duoc thuc hién bang PLSD Fisher.
<Thir nghiém moi trudng mé: Giong nhau ¢ cac nhém (1) dén (3)>

Thiét bi: Bang acrylic trong sudt day 5 mm duge sit dung dé tao ra hop vudng
6 kich thuéce 30 x 30 x 30 cm duge luu trit trong moi treong cach am. Mot bong
den soi dot 40W dugc dé vao moi trudong luu trit va bé mat san dugc chiéu xa vdi

do roi 110 lux.
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S6 luong hanh vi: (i) Cac chum tia hong ngoai dugc dé bén ngoai mit cia
hop acrylic & cc vi tri cach 1,5 cm tir bé mit san v6i khoang cach 10 cm. Khi
chudt lién tiép chan 2 chum tia, sy vin dong bi phat hién va dugc dém lai.

(ii) Céc bé mit tia hdng ngoai duge cung cp tai céc vi trf cia 2 mat ddi dién,
c4ch 3,5 cm tir mit san. Khi chudt chan mdt phﬁn bé mit tia, viéc ngéng 1én duoc
nhén thiy va dugc dém lai.

Thir nghiém: mdi con chudt chi phai chiu mdt phién 20 phat. Chudt duge
dwa vao vi tri trung tdm ctia hop acrylic bang viéc déng clra nhanh chéng dé tao
ra moi truong cach am, phién thir nghiém dugc tién hanh.

10 phut d4u tién cua phién thtt nghiém la hoat dong tu do dudi diéu kién c6 anh
sang, trong khi ¢ 10 phut cudi, énh sang bi tat cho su hoat dong tu do trong diéu
kién khdng c6 anh sang.

Phan tich: S8 lwong hanh vi ctia mdi con chudt trong timg phut dugce chi dinh
trén biéu do dudng doi véi viéc van dong va viée ngéng 1én. |

Viéc nhan thie thi gidc binh thuong dugc dinh nghia 1a phan Ung ddi véi su
thay dbi cia méi truong sang diéu kién t6i 10 phut sau khi bt ddu phién thi
nghidm, nhd d6 chudt biu thi sy thay ddi vé s6 lugng hanh vi.

S6 luong hanh vi trong ting diéu kién sang va didu kién tdi va tdng s6 luong
hanh vi trong subt 20 phut duoc biéu thi b%mg biéu dd cot.

Thtr nghiém quan trong dugc thuc hién gitra cac nhém, d6i voi téng s6 luong
hanh vi cua su van dong va viéc ngang 1én.

Van dong 1 sb lwong hanh vi chi yéu do tu phat trong khi ngang 1én 1a hanh

vi chil yéu mang tinh tham do, kham phd, nhung thuc té c& hai chi s6 6 anh huéng

60



48921 61/139

14n nhau (vi du: ké c4 khi viéc van dong xuat hién bi gidm, néu viéc ngéng 1én
tang trong sudt thoi gian d6 thi sb lugng hanh vi khong thé bi coi la giam).
<Thir nghiém héa mé mién dich: chi véi nhom (2)>

Sau khi hoan thanh thir nghiém vé hanh vi, 5 con chudt dugc chon tir mdi
nhom va dugce truyén dich duoc ¢ dinh bing focmalin. Sau khi nhing trong
paraffin, mgt 14t mong duoc ldy tir ndo bang viéc dung thiét bi vi phiu va diéu tri
4 14n véi xylen va etanol mdi 10 phut mot gidng nhu viéc xir ly giai phong md
khoi paraffin. N6 sau d6 duoc dun néng trong 30 phut trong chit dém axit xitric
(pH 6) (viéc xur ly kich hoat khang nguyén) va dugc quay trd lai nhiét do phong
- sau khi no6 duogc rira 2 1an v6i dung dich mudi sinh 1y chit dém Tris (TS) trong 10
phiit. Sau khi tao khéi trong 60 phut & nhiét d6 phong v6i TS chira 20% huyét
thanh bo, khang thé synaptophysin khang nguoi cua chudt (SVP-38 dugc pha
loang 200 Jin v6i TS chita 10% huyét thanh bo bang xich-ma) dugc rdp vao va
viée xit Iy duoc tién hanh qua dém & nhiét d6 4°C. Sau khi rira 2 1an v6i TS trong
10 phut, khang thé IgG khang chudt duge danh dau FITC (khang thé duoc pha
loédng 20 Jin véi TS chita 10% huyét thanh bo bang vec-to) dugc rap vao va viéc
xu ly dugce tién hanh & nhiét do phong trong 60 phut. Sau khi ria 2 lan vé6i TS
trong 10 phut, VECTASHIELD (vec-to) duge rap vao va viéc quan sat duoc thuc
hién bing kinh hién vi. Cudng d6 huynh quang dugc dinh lugng va dugc s6 hoa
bing NIH-hinh anh J va duogc bicu thi céc don vi tiy ¥.
<Két qua>
1. Tac dung cua viéc dung ting khang thé cho suy giam tri nhé

(1) Khang thé da dong pSer413 cua tho
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Céc két qua tir (1-1) dén (1-3) dugc thé hién trong Fig. 4 dén Fig. 7. Tom lai,
mién dich thu dong voi khang thé da dong khang pSer413 dac biét da cai thién
viéc suy giam tri nhG & céc con chudt thi nghiém (Tau-Tg) 1én mirc gidng voi
nhém khéng Tg. Trong (1-3) khdng ¢ tin higu khac nhau trong hoat dong chuyén
d6ng va nhan thirc thi gidc duge nhan thiy gifra cdc nhom.

(2) Khang thé don dong pSer413 cua chudt (khang thé 1505)

Céac két qua caa (2-1) dén (2-3) dugc thé hién trong Fig. 8 dén Fig. 11. Tém
lai, mién dich thu dong véi khang thé don dong khang pSer413 dac biét da cai
thién su suy giam tri nhé & cac con chudt thi nghiém dén muic gidng v6i nhém
khéng Tg. Trong (2-3), khong c6 tin higu khdc nhau nao duge nhan thiy trong
hoat déng van dong va nhan thirc thi gidc gitta cdc nhom.

Trén co s cac két qua cia (2-1) va (2-2), epitop pSerd13 dugc két luan 1a
- epitop thoa man 1am muc tiéu ctia liéu phap mién dich thu dong ddi véi ca khang
~ thé don dong va khang thé dadong. -

(3) Khéng thé don dong pSer396 cita chudt (khang thé Ta9)

Céc két qua cta (3-1) dén (3-3) duge thé hién trong Fig. 12 dén Fig. 15. Tom
lai, viéc dung Ta9 da cai thién ddng k& viée suy giam nhan thirc dén mic gidng

| v6i nhém khong Tg. Trong (3-3), khong c6 tin hiéu khac nhau nao trong hoat
dong van dong va nhan thirc thi gidc duge nhén théy gitta cac nhom.

Tuy nhién, khi Ta9 dugc so sanh v6i Tal505, tac dung thudc ctia nd duoc
phat hién la thap hon. Mic du &i luc khang nguyén cua Ta9 la 16n hon Tal505
(xem Vidu 2 va 3), tac dung thuéc cua Ta9 yéu hon Tal505 (Vi du 5) cho thay
su khéac biét trong tadc dung thudc do su khac nhau trong viéc photphoryl hoa

epitop.
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[Vi du 6] Céc téc dung cua viéc dung khéng thé Tal505 lén chirc nang than kinh

Céc tac dung cua viéc dung khang thé Tal505 ddi véi mirc synaptophysin
duoc biét dén 1 ddu hiéu phan 4nh chirc nang nhén thitc dugce kiém chimg bang
viéc nhuém mé mién dich khang thé khang synaptophysin trong ving hdi hai ma
CA3 12 ving trung tAm cta tri nhé. Cudng d6 huynh quang dugc dinh luong bang
NIH-hinh anh J.

Két qua dugc thé hién trong Fig. 16. Bing viéc cung tmg khang thé Tal505,
da quan sat dugc su phuc hdi mirc synaptophysin trong hoi hai ma mic du ty 1é
phan trim phuc hdi khong 16n.

[Vidu 7] Trinh tu nucleotit ciia khang thé don dong ddy Tal5 cDNA
(1) Viéc tinh ché té bao lai téng RNA

Céc khang thé don dong khac nhau san sinh céc té bao lai dugc nuodi cay va
1 mL' ctia ISOGEN dugc st dung cho tung giéng ctia dia 6 giéng dé dung giai céc
t4 bao. Sau khi thém 0,2 mL cloroform vao hop chat dung gidi té bao va tron 1an
\(4! {fbng x0dy, n6 dugc chov phép ding yén o nhiéi: dd phong trong 2 dén 3 phit.
Su quay ly tim dugc thuc hién ¢ mire 12000 rpm, 4°C trong 10 phut va 1ép ¢ trén
dugc chuyén sang dng nghiém méi. Sau khi thém 0,5 mL ruou isopropyl va tron
14n, hdn hop duoc cho phép ding yén ¢ nhiét d6 phong trong vong 10 phut. Sau
khi hdn hop duogc quay ly tim ¢ mic 15000 rpm, 4°C trong 15 phut dé 1am két
tiia tong RNA. Sau khi thém 1 mL etanol 7% vao hat va tron kg, n6 dugc quay ly
tam & mitc 10000 rpm, 4°C trong 5 phut. Hat dugc 1am kho bang khong khi, duge
hoa tan trong nude khong c6 DNase/RNase va duge luu trit ¢ -80°C.

(2) Viéc thu duogc chudi H va chudi L cDNA bang 5'-RACE and 3'-RACE va trinh |

tu nucleotit cua nhiing cDNA nay.
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Mdi duge tdong hop cho 5'-RACE (M& rong nhanh chéng dau cubi cua
cDNA) va 3'-RACE duya trén trinh tw cDNA da biét cua céac vung lién tuc cua cac
chudi H IgG2b va IgG2a cia chudt. Mdi duge tong hop theo céch tuong tu cho
5" _RACE (Mé rong nhanh chéng du cudi cia cDNA) va 3'-RACE, dua trén trinh
tu cDNA cua vung lién tuc cua chudi L cua chuot.

Theo cach riéng biét, 1 ng téng RNA thu duge tir cac té bao lai duogc st dung
8 téng hop cDNA cho 5'-RACE va 3'-RACE bang viéc dung bo kit SMART-
RACE (san pham ciia Clontech) va 5'-RACE and 3'-RACE dugc thuc hién. Phan
ung PCR dugc tién hanh bang viéc dung hdn hop polymeraza uu thé 2 (Clontech)
theo dinh udc cta nha san xuét. San pham PCR thu duoc bang 5'-RACE va 3'-
RACE bj dién di trén chét keo dudng agarose va doan DNA bi khuéch dai toan
bd dugc cit ra khoi chét keo duong agarose, duge chén vao vec-to nhan ban TA
(Invitrogen) va dugc st dung dé bién ddi E. coli, thu duoc cic ban sao. Plasmit
duoc diéu ché tu’ viéc biép doi bé‘mg phuong phap da dugce tao va trinh tr nucleotit
éﬁa doan DNA du’o'c chén dugc xac dinh.

(3) Viéc thu dugc cDNA c¢6 do dai dﬁy du ctia chudi H va chudi L va trinh tu
nucieotit cua nhitng cDNA nay

Viéc ma hoa céc trinh tu cDNA cho d4u cudi N va dau cudi C cua chudi H
va chudi L duoc x4c dinh dua trén thong tin trinh tu nucleotit va chuyén tiép va
dao nguoc mdi duoce danh dé mé rong trinh twr ¢é do dai dﬁy du. Nhitng moi nay
duogc su dung dé mo rong do dai déy du cta chudi H va chudi L bﬁng viéc dung
mdi STAR MaxPCR (TaKaRa) va doan PCR dugc nhan ban trén vec-to pEF4.

N6 duoc st dung cho 1an x4c dinh cudi cung chiéu dai d?xy du cua trinh tu cDNA.
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Su dich mé trinh ty axit amin duoc thuc hién dua trén thong tin trinh tu

nucleotit thu dugc va IgBLAST (NCBI, http://www.ncbi.nlm.nih.gov/igblast/)

duoc str dung dé xac dinh cac ving CDR bang phwong phap Kabat (Kabat, E.A.

and Wu, T.T., J. Immunol., 147, 1709-1719, 1991).

Trinh tu cua vung CDR thu dugc duoc liét ké tir SEQ ID NO: 14 hudng vé

trudec.

Thoéng tin lién quan dén trinh tu CDR cua céc khang thé ma nhan dién mot

cach rd rang pSer413 dugc thu lai tur ddng ding v&i nhitng trinh tu nay (Bang 4

va 6).

[Bang 4]

Céc trinh tr axit amin khang thé don dong CDR-H1, CDR-H2 va CDR-H3

Khang thé don | CDR-HI CDR-H2 CDR-H3

dong vo tinh

Tal501 SEQIDNO:7 |[SEQIDNO:9 |SEQIDNO: 13
Tal502 SEQIDNO:8 |SEQIDNO:9 | SEQIDNO: 13
Tal505 SEQIDNO:§ |SEQIDNO:9 |SEQIDNO: 13
Tal506 SEQIDNO:7 |SEQIDNO:10 |SEQIDNO: 13
Tal507 SEQIDNO:8 | SEQIDNO: 12 | SEQIDNO: 13
Tal508 SEQIDNO:7 |SEQIDNO:10 |SEQIDNO: 13
Tal509 SEQIDNO:7 |SEQIDNO:11 |SEQIDNO: 13

[Bang 5]

C4c trinh tu axit amin khang thé don dong CDR-L1, CDR-L2 va CDR-L3

Khéang thé don
dong vo tinh

CDR-L1

CDR-L2

CDR-L3
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Tal501 SEQIDNO: 14 |SEQIDNO: 16 |SEQIDNO:17
Tal502 SEQIDNO: 14 |SEQIDNO: 16 |SEQ IDNO: 17
Tal505 SEQIDNO: 14 |SEQIDNO:16 |SEQID NO: 17
Tal506 SEQIDNO: 14 |SEQIDNO: 16 |SEQIDNO: 17
Tal507 SEQIDNO: 14 |SEQIDNO: 16 |SEQIDNO: 17
Tal508 SEQIDNO: 14 |SEQIDNO: 16 |SEQID NO: 17
Tal509 SEQIDNO: 15 |SEQIDNO: 16 |SEQIDNO: 17
[Bang 6]

Céc trinh tu axit amin khang thé don dong VH va VL

Khéng thé don | VH VL

dong vo tinh

Tal501 SEQ ID NO: 18 | SEQ ID NO: 25
Tal502 SEQ ID NO: 19 | SEQ ID NO: 26
Tal505 SEQ ID NO: 20 | SEQ ID NO: 26
Tal506 SEQ ID NO: 21 | SEQ ID NO: 27
Tal507 SEQ ID NO: 22 | SEQ ID NO: 28
Tal508 SEQ ID NO: 23 | SEQ ID NO: 29
Tal509 SEQ ID NO: 24 | SEQ ID NO: 30

[Vi du 8] Thtr nghiém hanh vi:

suy giam tri nhd va nhéan thtrc

66/139

Hiéu qua cuia cac khang thé thu duoc & chudt bi

Hiéu qua cua viéc dung hai loai khang thé sau & chudt bi suy giam tri nhé va

nhan thuc duoc kiém nghiém vdéi liéu luong 1a 0,1 mg.

(4) Tal505 (khang thé don dong nhan dién pSer413): chudt Tau-Tg (dong

784) hodc chudt khong Tg, 10 thang tudi, n = 9-10/nhém
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(5) Ta9 (khang thé don dong nhan dién pSer396): chudt Tau-Tg (dong 784)
hoic chudt khong Tg 11 thang tudi, n = 8-10/nhém

Déi véi thir nghiém sir dung chudt duc dot bién Tau-Tg (dong 784) va nhitng
con cung mot Itra khong Tg, 10-11 thang tudi. Cac nhom duge chia ra sao cho
khong c6 su khac biét vé trong lugng trung binh gilta cdc nhom. Chudt dot bién
Tau-Tg & day dugc cho dung khang thé dugc pha lodng v6i PBS 1 lan 1 tudn, téng
cong 5 lan vao vung khoang bung vdi lidu luong 0,1 mg trén mdt con chudt trén
mot lan cung ung. Péi v6i nhom tiéu chudn so sanh 4m tinh, PBS dugc st dung
d& didu ché khang thé hodc khang thé don dong IgG ciia chudt khong c6 kha nang
phan Uimg ddi véi tau duge cung tng vao qua vung khoang bung 6 cung liéu luong.
DP6i v6inhém tidu chuin so sanh duong tinh, nhitng con chudt cing mot lra khong
Tg duoc cung ung PBS duoc sir dung dé didu ché khang thé vao viung khoang
bung & cung lidu luwong.
Céc chu tric cta cac nhém (4) dén (5) duoc thé hién dudi day
(4) <Chudt dugc st dung>: dot bién Tau-Tg (dong 784), 10 thang tubi
<C4u trac nhém>

Nhém khéng thé dénh gid: 0,25 mg/mL khéng thé don dong Tal505 khang
tau pSer413 cta chudt trong PBS (n =10) |

Nhém khang thé tiéu chuin so sanh: 0,25 mg/mL khang thé don dong
4C10F4 khang truc khuidn mu xanh cia chudt trong PBS (n = 10)

Nhém khong Tg: PBS (n=9)

(5) <Chuét duoc st dung>: Dot bién Tau-Tg (dong 784), 11 thang tudi

<CAau truc nhom>
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Nhém khéng thé dénh gia: 0,25 mg/mL khang thé don dong Ta9 khdng tau
pSer396 cua chuét trong PBS (n = 10)

Nhém khang thé tiéu chuan so séanh: 0,25 mg/mL khang thé don dong 6F11
khang truc khudn mu xanh trong PBS (n = 8)

Nhém khong Tg: PBS (n = 8)

Ttr thir 2 cta tudn sau 14n cung Gmg cudi cung, thir nghiém tri nh¢ tham chiéu
khong gian dugc thyuc hién bing viée ding mé cung nude Morris (thtr nghiém mé
cung nudc). Thir nghiém mé cung nudc duge tién hanh theo céch twong tu nhu &
Vidu 5.
<Két qua>
1. Hidu qua ctia viéc dung timg khang thé ddi véi viée suy giam tri nhé
(4) Khéang thé don dong pSer413 cua chuét (khang thé 1505)

Két qua cua thir nghiém so bd (4-1) va thir nghiém thim do (4-2) duogc thé
hién trong Fig. 178 va Fig. 19. Tom lai, mi-én dich fhu dong b%mg khang thé don
dong khéng pSer413 da cai thién viéc suy giam tri nhd & nhitng con chudt thi
nghiém 1én mac 50% hodc hon so véi chudt khéng Tg.

Két qua clia (4-1) va (4-2) x4c nhan tac dung thudc d6i v6i khang thé don
dong epitop pSer413 ngay ca vdi liéu lwong 0,1 mg.

(5) Khéang thé don dong pSer396 ciia chudt (khang thé Ta9)

Két qua cua thir nghiém so bo (5-1) va thit nghiém tham do (5-2) dugc thé
hién trong Fig. 20 va Fig. 21. Tém lai, viéc suy giam tri nhé khong duoc cai thién
bang viéc dung Ta9 & liéu luong 0,1 mg.

Nhiing thir nghiém nay cho thay rd rang hon su khac biét trong tac dung

thude & lidu 0,1 mg do su khéc nhau & viée photphoryl hoa epitop.
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Viéc dung khang thé & liéu lugng 0,1 mg trén mot con chudt twong tng véi
viéc dung & lidu lugng x4p xi 2,5 mg/ke.

[Vi-du 9] Su thay ddi muc Tau bi photphoryl héa trong no bang viéc dung khang
thé Tal505

Téac dung cua viéc dung khang thé Tal505 ddi v6i cac mirc Tau bi photphoryl
hoa trong ndo ciia chudt Tau-Tg dugc kiém dinh bang viéc nhudm md mién dich
bing khang thé Tal505 nhan dién pSer413 va khéng thé AT8 (epitop
pSer202/pThr205 nhén dién PHF) trong ving hai ma ié vung trung tam cua tri
nhd.

Dua trén viéc hoan thanh thtr nghiém hanh vi, 5 con chuC)f dugc chon tir moi
nhom va duoc truyén ¢ dinh véi paraformaldehyde/PBS 4%. Cac b nio duoc
liy ra va dugc ngdm trong parafin va c4c lat mong 5 um duge chuin bi bang thiét
bi vi phiu. Sau 4 lén.xfr ly v6i xylen va etanol trong 10 phut mdi 1an, viée xir ly
loai b6 parafin duogc tién hanh va cic lat duoc xu ly dun nong (Viéc xu 1y kich
hoat khang nguyén) trong 10 phut & pH 2, nhiét d6 phong. Sau khi khéi phuc vé
nhiét d6 phong, céc lat ndo duoc rira 2 lan véi dung dich muéi sinh ly Tris-HCI
(TS) trong 10 phut. Viéc tao khdi duoc thuc hién sau d6 trong 60 phut & nhiét dd
phong bang viéc dung huyét thanh bo 20% chira TS.

Céac khang thé khang tau (Tal505, AT8) dugc pha lodng dén 1 pg/mL véi
10% huyét thanh bo chira TS duoc rap vao dé xir Iy qua dém & 4°C. Sau khi rira
2 1an véi TS trong 10 phut khéng thé khang chudt duoc danh déu bioti (Vector
Co.) duoc pha loang 500 14n v6i TS chira 10% huyét thanh bod duoc rdp vao aé xur

ly & nhiét d6 phong trong 60 phut.
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Sau khi rira 2 14n v6i TS trong 10 phat, dung dich ABC duogc ddnh diu HRP
(Vector Co.) dugc rap vao dé phan ng & nhiét d6 phong trong 30 phit va sau khi
rira thém, viéc tao mau dugc tién hanh véi diaminobenzidin (DAB). N6 d3 dugc
61 gon bang Entellan (Merck) va dugc quan sat va chup anh.

Két qua cia nhuém mo mién dich bing Tal505 duge thé hién trong Fig. 22 dén
Fig. 24

Nhu duoc nhin thiy trong Fig. 22, Tau duong tinh Tal505 dugc quan sat &
vung hoi hai ma CA3 (cot dAu tién tir trai sang) va ving hoi hai ma CA23 (cot thir
hai tir trai sang) & 5 ¢4 thé cia nhém dugce cung Gng IgG tiéu chuén so sanh nhung
mirc nhudém mau trong ving hoi hai ma CA3 (cdt thi ba tir trai sang) va ving hdi
hai ma CA23 (cot thk tu tir trai sang) trong 5 ca thé ctia nhém duge cung Umg
Tal505 1 rd rang thp hon nhém duge cung tng IgG tiéu chuén so sanh. Piéu
ndy x4ac nhén rang viéc dung Tal505 da giam Tau Tal505 duong tinh hay chinh
14 Tau Ser413 bi photphory! héa trong Vfi»ng hdi hai ma CA3 va ving hoi hai ma
CA23. Cu thé hon, nhém IgG tiéu chuén so sanh cho théy cdc diém nau nho bi
tich tu, sy nhuém mau 6 mat dudng dam tlr trai sang phai trong CA3. Vi CA23,
mét dudng cong dam bi nhudm mau tir dinh bén phai sang bén trai. Nhom duge
cung trng Tal505 cd cac diém nAu cuc nhd va méng véi duong nhudm mau dam
tir dinh bén trai xudng ddy phai trong CA3. Vi CA23, duong cong dam bi nhuém
mau tir dinh bén phai sang bén trai. Hau nhu khong ¢6 su nhudm mau duoc nhan
thdy trong bon ving CA3 va 3 ving CA23.

Trong Fig. 23 va Fig. 24, viéc nhuém mau Tau AT8 duong tinh dugc nhan
thay trong ving v ndo (Ving vo ndo quanh mii (¢t dau tién tu trai sang trong
Fig. 23), viing vo ndo khtru gidc mat bén (cot thir 2 tir trai sang trong Fig. 23) va

ving vo ndo khiru gidc trung tdm (cot thir 3 tir trdi sang trong Fig. 23)), 461 vé6i 5
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c4 thé trong nhém duge cho dung IgG tiéu chudn so sanh. (Su nhﬁém mau thanh
céc diém néu trong Fig. 23).

Mitc d6 nhudém mau trong ving vé nio (Ving vé nio quanh mili (cot dau
tién tir trai sang trong Fig. 24), vung vo ndo khitu giac mat bén (cot thir 2 tir trai
sang trong Fig. 24) va vung vo ndo khtru giac trung tdm (cdt thir 3 tir trai sang
trong Fig. 24)) dugc giam mot cach 16 rang xudng thip hon nhém duge cung ung
IiG tiéu chuén so sanh, d6i vé6i 5 c4 thé trong nhom dugc cung tmg Tal505, dén
muc ma khong boc 16 su nhudém mau.

Piéu nay x4c nhén rang viéc cung tmg Tal505 giam Tau Tal5053 duong tinh,
ma chinh la Tau Ser413 bi photphoryl hoa trong ving v6 ndo (ving vo ndo quanh
miii, vung vo ndo khiru gidc mat bén va ving vé nao khiru giac trung tam).

Viéc nhuém mau diém nau duoc thé hién trong Fig. 23 nhung hau nhu khong
nhin thay su nhuém mau diém nau trong Fig. 24.

Viéc cung Gmg khang thé Tal505 dugce xac nhin lam gidm muc Tau Ser413
bi photphoryl héa trong ndo (ving hdi hai ma CA3, ving hoi hai ma CA23, PRh,
Ent (vung bén, vung trung tam)). |

PRh = Vung vo6 ndo quanh mii

Ent = Vung vd ndo khiu giac
Két qua ciia viéc nhuém mé mién dich bang AT8 duoc thé hién trong Fig. 25 dén
Fig. 27

Nhu duoc théy trong Fig. 25, viéc nhuém mau Tau AT8 duong tinh dugc
quan sat & ving hoi hai ma CA3 (cot dau tién tir trai sang) va ving hdi hai ma
CA23 (cot thir 2 tir trai sang) & 5 c4 thé cua nhém duoc cho dung IgG tiéu chuin

so sanh, nhung muc dd nhudém mau trong vung héi hai ma CA3 (cét thu 3 tur trai
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sang) va ving hoi hai ma CA23 (cOt thir 4 tir trai sang) trong 5 c4 thé cia nhom
dugc cho dung Tal1505 1 thap hon 15 rang so véi nhém dugc cho dung IgG tiéu
chudn so sanh. Piéu nay khang dinh rang viéc dung Tal505 lam giam Tau ATS8
duong tinh ma chinh 1a Tau Ser202/Thr205 bi photphoryl héa trong ving hoi hai
ma CA3 va ving hoi hii ma CA23. Cu thé hon, trong Fig. 25, nhém IeG tiéu
chun so sdnh cho th?iy cac diém nau nho dugc tich ty, viéc nhuém mau duong
dam tr dinh trdi xudng day phai trong ving CA3. Véi ving CA23, dudng cong
dam dugc nhudm mau tir dinh bén phai sang bén trai. Nhém duge ding Tal505
c6 cac diém nau rat mong va nho cung véi dudng nhudém mau ddm tr dinh trai
xubng ddy phai trong ving CA3. Vi ving CA23, dudng cong dam bj nhuom
mau tu dinh bén phai sang bén trai.

Trong Fig. 26, viéc nhuém mau Tau AT8 duong tinh trong ving vé ndo
(ving vo ndo quanh miii (cot thit nhat tir trai sang trogn Fig. 26), ving vo nfo
khtru gidc mit bén (cot thie 2 tir trvéi:‘sang trong Fig. 26) va vung vo6 ndo khiru gidc
trung tam (cot thir 3 tir trai sang trong Fig. 26)) ddi véi 5 c4 thé trong nhom duge
cho dung IgG tiéu chuin so sanh. (Viéc nhudm mau thanh diém nau trong Fig.
126).

Trong Fig. 27, mitc d6 nhuém mau trong ving vé nao (ving vé nio quanh
mii (cot thi nhat tir trai sang trogn Fig. 27), ving v6 ndo khttu gidc mat bén (cot
thir 2 tir tréi sang trong Fig. 27) va ving vo ndo khttu giac trung tim (cOt th 3 tir
trai sang trong Fig. 27)) bi gidm mot cach rd rét xudng dudi nhém duge cho dung
IgG tiéu chuan so sanh, d6i vé6i 5 ca thé trong nhdm dugc cho dung Tal505. (Viée
nhuém mau thanh diém nau nhé trong Fig. 27).

Piéu nay khing dinh rang viéc dung Tal505 lam giam Tau ATS duong tinh

ma chinh 1a Tau Ser202/Thr205 bi photphoryl hoa trong ving vé néo (vung vo
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ndo quanh mii, ving vo ndo khiru giac méat bén va ving vo6 ndo khiru giac trung
tam).

Viéc dung khang thé Tal 505 duoc khiang dinh 12 ¢6 xu hudng lam gidm mic
d6 Tau Ser202/Thr205 bi photphoryl héa nhin dién AT8 trong ndo (= ving hoi
hai ma CA3, vung hoi hai ma CA23, PRh, Ent (ving bén, ving trung tdm)).

Két qua nay cang khing dinh rang viéc dung khéng thé cai thién tinh trang
bénh ly trong ndo va cd tac dung cai thién su suy gidm tri nhé. Cac két qua chira
rang viéc dung khang thé qua mang bung c6 anh huéng 1én nio.

[Vi du 10] Tac dung cua viéc dung khang thé Tal505 ddi véi cac mirc d6 Tau
trong ndo

Dung khang thé AT8 ma duoc cho 1a dé nhan dién sy hién dién cua Tau bi
tang photphoryl hoa trong PHF (khang thé don dong ctia chudt nhan dién
pSer202/pThr205, Innax Co.), G2 (khang thé nhan dién ving dau cudi N dic trung
khang nguoi: khang thé da dong cuia thd), PHF1 (khang thé don dong cia chudt
nhan dién pSer396/pSer404, dugc cho 1a dé nhan diéh su hién dién cua Tau b1
ting photphoryl hoa trong PHF) va Tal505, tdc dung cua viéc dung khang thé
1505 d6i v6i Tau va muc d6 Tau bi ting photphoryl héa trong chét ddng chat nio
dugc kidm dinh bing phuong phép lai tham protein sir dung chat ddng chat nio
ctua chuét Tau-Tg dugc cung ung khang the.

Viéc nghién bang séng am dugc thuc hién déi véi 100 dén 200 mg ban cau
dai ndo chudt & lwong gip 5 1an TBS (chtta dung dich hdn hop thudc ciia chat tc
ché protiaza va dung dich hon hop thudc ctia chét e ché phosphataza). Hon hop
nay dugc quay ly tdm ¢ 100.000 g trong 15 phut ¢ 4°C va chat ndi trén bé mit

dugc thu thap lam phén hoa tan TBS.
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K&t tia bi treo trong 1% sarkosyl/TBS (chtta dung dich hdn hop thudc cua
chét trc ché proteaza va dung dich hdn hop thudc ctia chit (e ché phosphataza) va
duoc u trong 1 gid ¢ nhiét d6 phong. Chét nay duoc quay ly tm ¢'100.000 g trong
15 phuat ¢ nhiét d6 phong va chit ndi trén bé mat duoc st dung 1am phﬁn hoa tan
sarkozyl.

Phan hoa tan TBS va phin hoa tan sarkozyl dugc dién di véi 7% chat keo
Tris-axetat va duoc chia ra, dugc chuyén sang mang PVDF va dugc dua vao dé
tao khéi qua dém & nhiét do phong véi 1% BSA/3% sita gdy/0,05% Tween20/TBS.
Tiép theo dung dich khang thé dugc phan {ing bing viéc ding khang thé lién hop
HRP lam khang thé tht hai, phan tmg duoc tién hanh biang phuong phap ECL va

viéc phén tich duogc thuc hién v6i may phan tich hinh danh LAS3000 dé xé4c dinh
s6 luong.
Két qua duoc thé hién trong Fig. 28 va Fig. 29

,,Dc")i vOl phﬁn c6 thé hoa tan TBS, viéc cung Ung khang thé Tal505 duoc

khang dinh I4 1am gidm déng ké Tau nguoi (duge nhan dién bang khang thé G2),
Tau bi tang photphoryl hda (dugc nhan dién bing ATS (epitop pS202/pT205) va
PHF1 (epitop pSer396/pS404)) va Tau pS413 (duoc nhén dién bang Tal505)
trong ndo chudt Tau-Tg.

Ddi véi phan c6 thé hoa tan sarkosyl, viéc cung tng khang thé Tal505 duoc
khing dinh 13 giam dang ké Tau bi tang photphoryl héa (dugc nhan dién bang
ATS) trong ndo chudt Tau-Tg.

Céc két qua nay cang chitng minh rang viéc cung tmg khang thé cai thién tinh
trang bénh 1y trong ndo va co tac dung cai thién viéc suy gidm tri nhé. Cac két qua

ciing chi ra rang khang thé dugc cung ung qua khoang bung ¢4 tdc dong dén no.
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[Vi du san xuét 1] Chudt Tg bdc 16 tau ngudi loai thudong (chudt Tau-Tg) la vat
thi nghiém bi suy giam chirc nang nhén thirc

Céac tac dung duoc ly cua cac khang thé cua sang ché ddi vdi viée cai thién
chitc ning nhén thie duoc kidm chimg bing viéc ding chudt Tg cé ddc tinh bieu
hién tau ngudi loai thudng va dic biét cac dang biéu thi nhu sy phat trién ca thé
& ngudi ma 13 su biéu thi chi tau loai 3R trong sudt giai doan phdi thai va ca hai
loai tau 3R va 4R cung véi viéc tiép tuc ting trudng, va biéu hién su khéi dau viée
suy giam chirc ning nhén thic & thang thir 6 sau khi sinh ra. Chudt Tg dugc chuén
bi bang phuong phap sau.

Céu trﬁc gen duoc st dung dé chuin bi chudt Tg la axit nucleic mang gen
tau ¢6 cAu triic dugc thé hién trong Fig. 17 bao gdm virus Simian 40 (SV40) 5°-
intron (0,3 kb), gen tau (Tau; 7,3 kb),» SV40 3'-intron (0,8 kb) va SV40 tin hi¢u
polyA (0,3 kb) & trinh tu nay, phﬁn cudi dong ciia ving khéi dong oa;calmodulin
~ kinaza ITo. (CaMKII) (8,5 kb). Gen tau dugc st dung dugc thu lai bé.ng phuong
phap tuong tu nhu dugc miéu ta bang Yamashita T. va cic tac gia khac (FEBS
Letters, Tap 1.579, trang 241—244,‘2005) 1a gen c6 do dai 7,3 kb bao g6m trinh tu
nucleotit cua doan tuong Gng vdi cac exon tu 1 dén 9 trong ma héa cDNA cho tau
nguoi, trinh tu nucleotit bao gdm doan gdm 18 nucleotit d4u tién va 3kb cubi cling
cua intron 9, trinh ty nucleotit ciia exon 10, doan gém 3 kb dau tién va 38 nucleotit
cubi ctia intron 10 (véi xytozin thay thé cho thimin & chi sé bazo 16 tir dau cudi
5’ cda intron 10) va trinh tu nucleotit cia cDNA tuong tmg voi cac exon 11 dén
13. Gen tau duoc nhan ban tai vi tri enzim han ché EcoRV ctia pNN265, vec-to
bao gébm SV40 5'-intron va 3'-intron va trinh tu tin hiéu poly(A) (Choi T va cic
tac gia khac, Mol. Cell. Biol. tép 11, trang 3070-3074, 1991). Doan DNA chta

SV40 5'-intron, gen tau, SV40 3'-intron va trinh tu tin hiéu poly(A) bi cit ra khoi
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plasmit thu duoc b%mg c4c enzim han ché Xhol va Notl, va doan DNA dugc nhan
ban trong vec-to pMM403 bao gdm vung khéi dong CéMKII (Mayford M va cac
tac gia khéc, Té bao, tap 81 trang 891-904, 1995). Ngoai ra, doan gen cé cau triic
duge thé hién trong Fig. 17 chira gen tau bi ct ra khoi plasmit thu duoc bang
enzim han ché Sfil (17,2 kb), dugc co 1ap b?mg dién di gel agarose va dugc tinh
ché khoi ving gel tuong tng bing viéc dung bé kit chiét gel QTAquick QIAGEN
(R) (Cat. N0.28704). Boan gen (DNA) thu dugc dugc 4p bang phoi giai doan tién
nhan thu dugc bang viée gdy giéng chudt C57BL/6 duc hodc cai theo phuong
phép d3 duoc biét dén [Hogan, B va céc tac gia khac, “Thao tac voi phéi ctia chudt.
S tay phong thi nghiém”, Phong thi nghiém Cold Spring Harbor (1986)]. Chiing
duge cdy vao cic éng tir cung ciia chudt cdi C57BL duoc lam thu thai gia bang
cach céy vao. Phan duéi cua chudt con duge cit bo, PCR duoc tién hanh dé x4c
nhin c6 hay khong gen dugc tao ra da duoc chuyén ddi va chudt cai hoic chudt
duc ¢6 gen duoc chuyén déi dugc gay gidng v6i chudt cai hodc chudt duc binh
fhu’&mg dé tao ra chudt Tg dugc dé cap ¢ dong 609 va dong 784 cua cac vi du la
chuét duoc tao ra bang phuong phap twong tu va bdc 10 tinh trang twong tu (cd

thé bo viéc tham khao céc dong trong phan vi du).
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YEU CAUBAO HQ

1. T4c nhan diéu tri hodc phong ngira bénh 1y tau bao g6m khéng thé, trong
d6 khang thé nay chia

ving bién d6i chudi ning (VH) ¢6 ba CDR gém trinh tw CDR-H1 duoc biéu
thi bang SEQ ID NO: 8, CDR-H2 chira trinh tw ma it nhat 90% giéng véi trinh tu
duoc biéu thi bang SEQ ID NO: 9, va trinh tw CDR-H3 dugc biéu thi bing SEQ
ID NO: 13, va

ving bién d6i chudi nhe (VL) ¢6 ba CDR gdm trinh tut CDR-L1 ch@ra trinh
tu ma it nhit 90% gidng vdi trinh tu duoc biéu thi bang SEQ ID NO: 14, trinh tu
CDR-L2 dugc biéu thi bang SEQ ID NO: 16, va trinh tu CDR-L3 dwogc biéu thi
bing SEQ ID NO: 17, va

trong d6 khang thé nay lién két véi protein tau ma di bi photphoryl héa tai
géc axit amin & vi tri 413 cua protein tau ma dugce biéu thi béng SEQ ID NO: 1
vai ai luce 16n hon so vai protein tau ma khong bi photphoryl hoa & vi tri 413 cua
protein tau ma duoc biéu thi bang SEQ ID NO: 1.

2. T4c nhén diéu tri hoic phong ngira theo diém 1, trong 6 CDR-H1 chia
trinh tu dugc biéu thi bing SEQ ID NO: 8, CDR-H2 chira trinh tu dugc biéu thi
bing SEQ ID NO: 9, CDR-H3 chira trinh tur duge biéu thi bang SEQ ID NO: 13,
CDR-L1 chira trinh tw duoc biéu thi bang SEQ ID NO: 14, CDR-L2 chira trinh tu
duoc biéu thi bang SEQ ID NO: 16, va CDR-L3 chtra trinh tw dugc biéu thi bang
SEQ ID NO: 17.

3. T4c nhan diéu tri hodc phong ngira theo diém 1, trong d6 khang thé nay
chtta VH ma c6 trinh tu dugc biéu thi bang SEQ ID NO: 20 va VL ma ¢6 trinh tu

duoc biéu thi bang SEQ ID NO: 26.
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4. Téc nhan diéu tri hoic phong ngira theo diém 1, trong d6 4i luc ctia khang
thé véi protein tau ma bi photphoryl héa tai gbc axit amin & vi tri 413 cta protein
tau duge bidu thi bing SEQ ID NO: 1 it nhit bang 2 1an so vdi i luc véi protein
tau ma khong bi photphoryl hoa & vi tri 413 cua protein tau dugc biéu thi bing
SEQ ID NO: 1.

5. T4c nhan diéu tri hoic phong ngira theo diém 1, trong d6 4i luc cia khang
thé véi protein tau ma bi photphoryl héa tai gbc axit amin & vi tri 413 cta protein
tau dwoc biéu thi SEQ ID NO: 1 it nhét bang 10 14n so véi 4i luc véi protein tau
ma khong bi photphoryl hoa & vi tri 413 cua protein tau dugc biéu thi bing SEQ
ID NO: 1.

6. Téc nhan diéu tri hodc phong ngtra theo diém 1, trong d6 4i luc ctia khang
thé v6i protein tau ma bi photphoryl héa tai gdc axit amin & vi tri 413 clia protein
tau duge biéu thi bing SEQ ID NO: 1 it nhat bang 30 lan so vdi 4i luc véi protein
tau ma khoéng bi photphoryl héa & vi tri 413 cua protein tau dugc biéu thi bang

'SEQ ID NO: 1.

7. Téc nhan diéu tri hodc phong ngira theo diém 1, trong d6 4i luc ctia khang
thé v6i protein tau ma bi photphoryl héa tai gbc axit amin & vi tri 413 clia protein
tau duge biéu thi bing SEQ ID NO: 1 it nhét bng 100 14n so véi 4i luc véi protein
tau ma khoéng bi photphoryl héa & vi tri 413 cua protein tau dugc biéu thi bang
SEQ ID NO: 1.

8. T4c nhan diéu tri hodc phong ngira theo diém 1, trong d6 khang thé nay 1a
khéng thé nhan héa nguoi hoic khang thé lai.

9. Khéng thé don dong bao gom
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ving bién dbi chudi ning (VH) c6 ba CDR gdm trinh tr CDR-H1 dugc biéu
thi bang SEQ ID NO: 8, CDR-H2 chira trinh tw ma it nhit 90% giéng véi trinh tu
duge bidu thi bang SEQ ID NO: 9, va trinh tw CDR-H3 dugc biéu thi bing SEQ
ID NO: 13, va

ving bién d6i chudi nhe (VL) ¢6 ba CDR gdm trinh tuy CDR-L1 chtra trinh
fw ma 1t nhit 90% gidng véi trinh ty duoc biéu thi bang SEQ ID NO: 14, trinh ty
CDR-L2 duoc biéu thi bing SEQ ID NO: 16, va trinh tuy CDR-L3 duoc biéu thi
bing SEQ ID NO: 17; va

trong d6 khang thé don dong nay lién két véi protein tau ma bi photphoryl
hoa te,ii gbc axit amin & vi tri 413 ctia protein tau dugc biéu thi bﬁng SEQ ID NO:
1 véi i luc 16n hon so véi protein tau ma khong bi photphoryl héa & vi tri 413
ctia protein tau duoc biéu thi bang SEQ ID NO: 1.

10. Khang thé don dong theo diém 9, trong d6 khang thé don dong nay bao
' gém

VH ¢6 ba CDR gdm trinh tw CDR-HI1 dugc biéu thi bang SEQ ID NO: 8,
trinh tv CDR-H2 dugc biéu thi bang SEQ ID NO: 9, va trinh tu CDR-H3 duoc
biéu thi bang SEQ ID NO: 13, va

VL ¢6 ba CDR gdm trinh tw CDR-L1 dugc biéu thi bang SEQ ID NO: 14,
trinh tw CDR-L2 duoc biéu thi bang SEQ ID NO: 16, va trinh tw CDR-L3 duge
biéu thi bang SEQ ID NO: 17.

11. Khang thé don dong theo diém 9, trong d6 su lién két gitta khang thé don
dong nay va mét khang thé 1a lién két canh tranh véi lién két gilta mot khang thé
bao gom VH ¢ trinh tu dwoc biéu thi bang SEQ ID NO: 20 va VL ¢6 trinh tu

duoc biéu thi bang SEQ ID NO: 26 va khang nguyén.
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12. Khéng thé don dong theo diém 9, trong d6 khang thé don dong ndy gdm
VH ¢6 trinh tu duge biéu thi bing SEQ ID NO: 20 va VL c6 trinh tu duge biéu
thi bing SEQ ID NO: 26.

13. Khang thé don dong theo diém 9, trong d6 4i luc ciia khéng thé don dong
nay dbi véi protein tau ma bi photphoryl héa tai gbc axit amin & vi tri 413 cia
protein tau dugc biéu thi bang SEQ ID NO: 1 it nhét bang 2 14n so vdi ai lue dbi
v6i protein tau ma khong bi photphoryl hoa & vi tri 413 cua protein tau dugc biéu
thi bang SEQ ID NO: 1.

14. Khang thé don dong theo diém 9, trong d6 4i luc cia khang thé don dong
nay d6i véi protein tau ma bj photphoryl héa tai gbc axit amin & vi tri 413 cia
protein tau dugc biéu thi bang SEQ ID NO: 1 it nhit bing 10 14n so véi ai lue ddi
v4i protein tau ma khong bi photphoryl hoa & vi tri 413 cia protein tau dugc biéu
thi bing SEQ ID NO: 1.

15. Khang thé don dong theo diém 9, trong d6 ai luc ctia khang thé don dong
nay d6i véi protein tau ma bi photphoryl héa tai gbc axit amin & vi trf 413 cia
protein tau duge bidu thi bing SEQ ID NO: 1 it nhit biang 30 1an so véi 4i luc déi
vGi protein tau ma khong bi photphoryl hoa & vi tri 413 ctia protein tau dugc biéu
thi bing SEQ ID NO: 1.

16. Khang thé don dong theo diém 9, trong d6 4i luc cua khang thé don dong
nay d6i véi protein tau ma bi photphoryl héa tai gbc axit amin & vi tri 413 cia
protein tau duge biéu thi bing SEQ ID NO: 1 it nhat bang 100 lan so véi 4i luc
d6i véi protein tau ma khong bi photphoryl hoa & vi tri 413 cua protein tau duoc

biéu thi bang SEQ ID NO: 1.
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17. Khéng thé don dong theo diém 9, trong d6 khang thé ndy 1a khang thé
nhan héa hodc khang thé lai.

18. Peptit bao gdm trinh ty axit amin chira céc gbc axit amin 410-421 cia
protein tau cua SEQ ID NO: 1, trong do gbc axit amin ma tuong Gmg véi Ser413

cua protein tau ctia SEQ ID NO: 1 trong peptit bi photphoryl héa.
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FIG. 1

Chuong trinh: CLUSTALW

http://npsa-pbil. ibcp. fr/cgi-bin/npsa_automat. pl?page=/NPSA/npsa_clustalw. himl

Péng dang Tau
10 20 30 40 50 60

| ! i I I |

3RON (Seq. ID:6) MAEPRQEFEVMEDHAGTYGLGDREDQGGYTMHQDQEGDTDAGLK----—-~-----—-~- 44

(
3RIN (Seq. ID:5) MAEPRQEFEVMEDHAGTYGLGDREDQGGYTMHQDQEGDTDAGLKESPLQTPTEDGSEEPG 60
3R2N (Seq. ID:4) MAEPRQEFEVMEDHAGTYGLGDRKDQGGYTMHQDQEGDTDAGLKESPLQTPTEDGSEEPG 60
4RON (Seq. ID:3) MAEPRQEFEVMEDHAGTYGLGDREDQGGYTMHQDQEGDTDAGLK-----—---------—- 44
4RIN (Seq.1D:2) MAEPRQEFEVMEDHAGTYGLGDRKDQGGYTMHQDQEGDTDAGLKESPLQTPTEDGSEEPG 60
4R2N (Seq. ID:1) MAEPRQEFEVMEDHAGTYGLGDREDQGGYTMHQDQEGDTDAGLKESPLQTPTEDGSEEPG 60
BEFEFEERERRRR R AR R AR R R ORI R R R R AR AR AR H 4

Prim. cons. MAEPRQEFEVMEDHAGTYGLGDRKDQGGYTMHQDQEGDTDAGLKESPLQTPTEDGSEEPG

70 80 90 100 110 120

l 3 l i | l
3RON (Seq. ID:6) --—--————mmmm- —mmm— AEEAGIGDTPSLEDEAAG 62
3RIN (Seq. ID:5) SETSDAKSTPTAE -= i AEEAGIGDTPSLEDEAAG 91
3RZN (Seq. ID:4) SETSDAKSTPTAEDVTAPLVDEGAPGKQAAAQPHTEIPEGTTAEEAGIGDTPSLEDEAAG 120
4RON (Seq. 1D:3) -————---——m—mm AEEAGIGDTPSLEDEAAG 62
4RIN (Seq. ID:2) SETSDAKSTPTAE ————————————————————————————— AEEAGIGDTPSLEDEAAG 91
4R2N (Seq. ID:1)  SETSDAKSTPTAEDVTAPLVDEGAPGKQAAAQPHTEIPEGTTAEEAGIGDTPSLEDEAAG 120

i 223 2 3T I 2222323

~ Prim.cons. SETSDAKSTPTAEDVTAPLVDEGAPGKQAAAQPHTEIPEGTTAEEAGIGDTPSLEDEAAG

130 140 150 160 170 180

} i | l ! I
HVTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANATRIPAKTPPAPK 122
HVTQARMV SKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANATRIPAKTPPAPK 151
HVTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANATRIPAKTPPAPK 180
HVTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANATRIPAKTPPAPK 122
HYTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANATRIPAKTPPAPK 151
HVTQARMVSKSKDGTGSDDKKAKGADGKTKIATPRGAAPPGQKGQANATRIPAKTPPAPK 180
[332 T2 22 ISR TR e e e S IR
Prim. cons. HVTQARMVSKSKDGTGSDDKKAKGADGKTK IATPRGAAPP GQKGQANATRIPAKTPPAPK

3RON (Seq. ID:
JRIN (Seq. ID:
3R2N (Seq. ID:
4RON {Seq. ID:
4RIN (Seq. ID:
4R2N (Seq. ID:

— DD 2 R e e
N Nt et e e e

190 200 210 220 230 240

f P | | l I
3RON (Seq. ID:6) TPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSPSSAK 182
SRIN (Seq. ID:5) TPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSPSSAK 211
3R2N (Seq. ID:4) TPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSPSSAK 240
4RON (Seq. ID:3) TPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSPSSAK 182
4RIN {Seq. ID:2) TPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSPSSAK 211
4R2N (Seq. ID:1) TPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSPSSAK 240

FREEFFP R RF R RN PR R RRERI TR R A AR AR AR AR AR AR R R AR bR kR R AR

Prim. cons. TPPSSGEPPKSGDRSGYSSPGSPGTPGSRSRTPSLPTPPTREPKKVAVVRTPPKSPSSAK
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729

FIG. 2
250 260 270 280 290 300
| l l ! l |
3RON (Seq. ID: SRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGGK—~—-=—-—=-=——— oo 216
3RIN (Seq. ID: SRLATAPVPHPDLKNVKSKIGSTENLKHQPGGGK---~~=--—-= - 245
3R2N (Seq. ID: SRLQTAPVPHPDLKNVKSKIGSTENLKHQPGGGK~—~~---——-~=——m e 274

4RON (Seq. ID:
4RIN (Seq. ID:
4R2N (Seq. ID:

SRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGGKVQI INKKLDLSNVQSKCGSKDNIKHV 242
SRLQTAPVPMPDLKNVKSKIGSTENLKHQPGGGKVQI INKKLDLSNVQSKCGSKDNIKRY 271
SRLQTAPVPHPDLKNVKSKIGSTENLKHQPGGGKVQI INKKLDLSNVQSKCGSKDNIKHY 300
LR IR R s R 2222

— D D s o O

Prim. cons. SRLQTAPVPKPDLKNVKSKIGSTENLKHQPGGGKYQIINKKLDLSNVQSKCGSKDNIKHY
310 320 330 340 350 360
| | | l | l
3RON (Seq. ID:6) -—-———- VQIVYKPVDLSKVTSKCGSLGN IHHKPGGGQVEVKSEKLDFKDRVQSKIGSLDNI 271
3RIN (Seq. ID:5) -—-———- VQIVYKPVDLSKVTSKCGSLGN IHHKPGGGQVEVKSEKLDFKDRVQSKIGSLDNI 300
3R2N (Seq. ID:4) --——- VQIVYKPVDLSKVTSKCGSLGN IHHKPGGGQVEVKSEKLDFKDRVQSKIGSLDNI 329

4RON (Seq. ID:3)  PGGGSVQIVYKPVDLSKVTSKCGSLGNIHRKPGGGQVEVKSEKLDFKDRVQSKIGSLDNI 302

4RIN (Seq. ID:2) PGGGSVQIVYKPVDLSKVTSKCGSLGNIHHKPGGGQVEVKSEKLDFKDRVQSKIGSLDNT 331

4R2N (Seq. ID:1)  PGGGSVQIVYKPVDLSKVTSKCGSLGN IHHKPGGGQVEVKSEKLDFKDRVQSKIGSLDNI 360
***#**#*###****##*#****************t*****##************

Prim cons. PGGGSVQIVYKPVDLSKVTSKCGS LGN HHKPGGGQVEVK SEKLDFKDRVASK I GSLDN]

370 380 390 400 410 420

l | | | : | |
3RON (Seq. ID:6) THVPGGGNKKIETHKLTFRENAKAKTDHGAEIVYKSPYVSGDTSPRALSNVSSTGSIDNY 331
SRIN (Seq. ID:5) THVPGGGNKKIETHKLTFRENAKAKTDHGAEIVYKSPYVSGDTSPRALSNVSSTGSIDAY 360
JRIN (Seq. ID:4) THVPGGGNKKIETHKLTFRENAKAKTDHGAEIVYKSPYVSGDT SPRALSNVSSTGSIDNY 389
4RON (Seq. 1D:3) THVPGGGNKKIETHKLTFRENAKAKTDHGAEIVYKSPYVSGDTSPRALSNVSSTGSIDMV 369
ARIN (Seq. ID:2)  THVPGGGNKKIETRKLTFRENAKAKTDHGAEIVYKSPYVSGDTSPRALSNVSSTGSIDMY 391

1)

(
4R2N (Seq. ID: THVPGGGNKKIETHKLTFRENAKAKTDHGAEIVYKSPVVSGDT SPRHLSNVSSTGSIDMY 420

*#*******#*#*#***#*****#****#***##*************#*****#******

Prim. cons. THVPGGGNKKIETHKLTFRENAKAKTDHGAETVYKSPVVSGDTSPRHLSNVSSTGS IDHV
430 440
| l
3RON (Seq. ID DSPQLATLADEVSASLAKQGL 352

)

) DSPQLATLADEVSASLAKQGL 381
1) DSPQLATLADEVSASLAKQGL 410

) DSPQLATLADEVSASLAKQGL 383

) DSPQLATLADEVSASLAKQGL 412

) DSPQLATLADEVSASLAKQGL 441
i T E2E:
Prim. cons. DSPQLATLADEVSASLAKQGL
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FIG. 3

O D405-550

2.5

1.5

0.5

RPAb khdng pS413 dugc tinh ché

—— P

—}— Khong P

™~

[]

I 1
LT

I L . 1 . 1 L

0.2

0.04 0.008 0.0016 0.00032 0.000064
Nong d6 khang thé (u g/ml)

84/139



48921 . 85/139

>0

FIG. 4
(1-1) Thir nghiém so sadnh
Thoi gian dén giai doan chim
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Sy khac biét dang ké
Khong Tg véi Tg: p=0,0071
Tg v&i Tg dugc ching nglra: p=0,0029
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FIG. 5

(1-2) Thir nghiém tham do

Ty lé phan tram thoi gian tai
giai doan gdc trong 30 giady
60
50 T
40 T
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? 5
20
10
nonTg+PBS Tg+PBS Tg+pSer413
Ty lé phan tram thoi gian tai
0 giai doan géc trong 60 gidy
o0
1
40 T
(%) 20
I
20
10
nonTg+PBS Tg+PBS Tg+pSer413

Khac biét ddng ké

Phéan tich thir nghiém 30 gidy:

Khong Tg vdi Tg: p=0,00321

Phan tich thir nghiém 60 giay:

Khong Tg vdi Tg: p=0,0085

Tg véi Tg duoc ching ngura: p=0,0003
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FIG. 9
(2-2) Thir nghiém tham do

Ty 1& phan tram thoi gian tai
giai doan gdc trong 30 giay

60
90

-t

(%)
30

20
10

1 I

nTg+chat dém 784+lgG  784+Tal1505-2
xitrat tiéu chuan

Ty 1& phan tram thoi gian tai
giai doan gbc trong 60 gidy

1

(%) 30

nTg+chat dém  784+IgG
xitrat tiéu chuan

784+Tal1505-2

Khac biét dang ké

Phan tich th& nghiém 30 giay:

Khong Tg véi Tg (IgG tiéu chuan): p=0,0199

Khéng Tg véi Tg (Ta1505-2): p=0,5106 (khang cé khéc biét déng ké)
Phan tich th& nghiém 60 giay:

Khong Tg véi Tg (IgG tiéu chuan): p=0,0120

Khéng Tg vdi Tg (Ta1505-2): p=0,6639 (khong cé khac biét dang ké)
Tg (Ta1505-2) véi Tg(lgG tiéu chudn): p=0,273
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(2-3) Th nghiém madi trudong md
Su' van dong
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FIG. 12

(3-1) Thir nghiém so bd

Thoi gian dén giai doan chim
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) ﬁ
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N —e— 609+ gG
Giay 30— ~--nTg+PBS
L \f\%\ | || ——600+Ta0
20 ’ \f
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O | i ! i
1 2 3 4 5
S& ngay

Khdc biét dang ké
nTg vdi Tg+pSer396: p=0,0460
Tg+lgG tiéu chuln v&i Tg+pSer396: p=0,0402
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FIG. 13

(3-2) Thi nghiém tham do

Ty lé phan trdm thoi gian tai giai doan
0 géc trong 30 giady
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10

nTg+GitB 609+1gG 609+Ta9

Ty |é phan tram thoi gian tai giai doan
goéc trong 60 gidy

10

60 i

50

(%) I

30

20

10

nTg+GitB 609+1gG 609+Ta9

Khac biét ddng ké

Phéan tich th& nghiém 30 gidy:

Ta9 vdi IgG, p=0,0015

Ta9 vdi khong Tg, p=0,8330 (khdng ¢ khac biét dang ké)
lgG v&i khong Tg, p=0,0007

Phéan tich th& nghiém 60 gidy:

Ta9 véi IgG, p=0,0061

Ta9 vai khong Tg, p=0,1637 (khong c6 khac biét déang ké)
lgG vai khong Tg, p=0,0001
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FIG. 14
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FIG. 15
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FIG. 16

18 -

15 | T

12 4

non-Tg  Tg(Controi 1g6) Tg(Ta1505)

Truc doc biéu thi thoi ky né rd nhét ctia synaptophysin trong ving

héi hai ma CA3 (don vi tiy y)

Su khac biét dang ké

khong Tg véi Tg (gG tiéu chuén): p=0,0138

khong Tg véi Ty (Ta1505): p=0,1806 (khong cb khac biét dang ké)
Tg(Ta1505) v&i Tg (lgG tiéu chuan): p=0.1696

(khoéng co6 khac biét dang ké)
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FIG. 18

(4-1) Th& nghiém so bd

——nTg+PBS
—a—/84+]g(G2a
—~—784+Ta1505-2 (0. 1mg/ miii )

10

NI

N
30 \\}\T \-\“
ol INISL ]
. ! ]

O 1 | i ' |
Ngay 1 Ngay2 Ngay3  Ngay4 Ngay 5

khong Tg véi Tg (IgG tiéu chuan) p=0,0025

khong Tg véi Tg (Ta1505) p=0,1926 (khbng
khac biét dang ké)

Tg (Tal505) v&i Tg (IgG tiéu chudn)  p=0.0493
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FIG. 19

(4-2) Thi nghiém tham do

% cua 60 gidy
50
T
40 [
30
20
10
O 1 1
nTg+PBS 784+1gG2a 784+T7a1505-2
(0. 1mg/ mii )
khong Tg véi Tg (IgG tiéu chuén) p=0,0240
khong Tg véi Tg (Ta1505) p=0,5783 (khéng cd khac biét dang ké)

Tg (Ta1505) véi Tg (IgG tiéu chuan) p=0,0708 (khéng c6 khéc biét dang ké)
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FIG. 20
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khoéng Tg véi Tg (IgG tiéu chuan)

khong Tg vdi Tg (Ta9)
Tg (Ta9) v&i Tg (IgG tiéu chuén)

p=0,0065
p=0,0044
0=0.8635 (khong khac biét dang ké)
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FIG. 21

(5-2) Thir nghiém thdm do

% cta 60 gidy

60

50 I

40

30

20

10

nTg+PBS 784+1gG3 784+Ta9
(0. Tmg/ miii )

khong Tg véi Tg (IgG tiéu chudn) p=0,0033
khong Tg vai Tg (Ta9) p=0,0100
Tg (Ta9) véi Tg (IgG tiéu chuan) p=0,5226 (khdng c6 khdc biét dédng ké)
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FIG. 22

Sy nhuém md mién dich cda vung hdi hai ma (chat nhudém mau Ta1505)

+lgG tiéu chuin 1mg/con

152mo11884
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FIG. 23

Su nhuém mé mién dich cia vung vé ndo (chat nhuém Tal505)
IgG tiéu chuén (1mg/con)

Vo ndo quanh miii

Vo ndo khitu gidc mit bén
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FIG. 24

Viéc cung (rng Tal505 (1mg/con)

V& ndo khiru gidc mat bén: V6 ndo khitu gidc trung tdm
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FIG. 25

Sy nhuém md mién dich cdia vung héi hai ma (chat nhudém AT8)

+Ta1505-2 1mg/con

+1gG tiéu chudn 1mg/con

14.7mo{191 14.7m611926

152@‘;1990

15.2mo11884 - 152mo11873 -
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F1G. 26

<R

Sy nhudém mo mién dich cdia vung vo ndo (chdt nhuém AT8)
lgG tiéu chudn (1mg/con)

Vé néo khiru gidc mét béQ' E Vé n3o khiru giéc trung tam
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FIG. 27

Viéc cung (rng Ta1505 (1mg/con)

S

V6 ndo quanh miii
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Trinh ty liét ké

Osaka City Univercity va Teijin Pharma Limited
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Khang thd, peptit va tac nhan ngin nglta hodc diéu tri rdi loan
nhan thtc chtta khang thé hodc peptit nay

AB606

JpP2012-124336
2012-05-31
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355 360 365

Val Val Ser Gly Asp Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser
370 375 380

Thr Gly Ser Ile Asp Met Val Asp Ser Pro Gln Leu Ala Thr Leu Ala
385 3390 395 400

Asp Glu Val Ser Ala Ser Leu Ala Lys Gln Gly Leu

405 410
<210> 3
<211> 383
<212> PRT
<213> Ngudi hién dai
<400> 3

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 ' 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His
20 25 30

Gln Asp Gln Glu.Gly Asp Thr Asp Ala Gly Leu Lys Ala Glu Glu Ala
35 40 45

Gly Ile Gly Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val
50 55 60

Thr Gln Ala Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp
65 70 75 80

Asp Lys Lys Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro
85 90 95

Arg Gly Ala Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg
100 105 110

Ile Pro Ala Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly
115 120 125

Glu Pro Pro Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser
130 135 140

J \



Pro
145

Pro
165

Ser
180

Pro

Lys
210

Asp
225

His

Leu

Lys

Val
305

Arg
325
Lys

Val

Thr

Gly

Thr

Pro

Asp

His

Leu

Val

Ser

Asp

290

Pro

Glu

Ser

Ser

Leu
370

Thr

Arg

Ser

Leu

195

Gln

Ser

Pro

Lys

Gly

275

Arg

Gly

Asn

Pro

Ser

355

Ala

Pro

Glu

Ser

Lys

Pro

Asn

Gly

Val

260

Gly

Val

Gly

Ala

Val

340

Thr

Asp

Gly

Pro

Ala

Asn

Gly

Val

Gly

245

Thr

Gly

Gln

Gly

Lys

Val

Gly

Glu

Ser
150

Lys
170

Lys
185

Val

Gly
215

Gln
230

Gly

Ser

Gln

Ser

Asn

310

Ala
330
Ser

Ser

Val

Arg

Lys

Ser

Lys

Gly

Ser

Ser

Lys

Val

Lys

295

Lys

Lys

Gly

Ile

Ser
375

48921

Ser Arg Thr

Val

Arg

Ser

200

Lys

Lys

Val

Cys

Glu

280

Ile

Lys

Thr

Asp

Asp

360

Ala

Ala

Leu

Lys

Val

Cys

Gln

Gly

265

Val

Gly

Ile

Asp

Thr

345

Met

Ser

Val

Gln

Ile

Gln

Gly

Ile

250

Ser

Ser

Glu

His

Ser

vVal

Leu

Pro
155

Val
175

Thr
190

Gly

Ile
220

Ser
235

Val

Leu

wn
D
=

Leu

Thr
315

Gly

335

Pro

Asp

Ala

Ser

Arg

Ala

Ser

Ile

Lys

Tyr

Gly

Asp

300

His

Ala

Arg

Ser

Lys
380

Leu

Thr

Pro

Thr

205

Asn

Asp

Lys

Asn

Lys

285

Asn

Lys

Glu

His

Pro

365

Gln

Pro

Pro

Val

Glu

Lys

Asn

Pro

Ile

270

Leu

Ile

Leu

Ile

Leu

350

Gln

Gly

Thr

Pro

Pro

Asn

Lys

Ile

Val

255

His

Thr

Thr

Val

Ser

Leu

Leu

Pro

160

Lys

Met

Leu

Leu

Lys

240

Asp

His

His

Phe

320

Tyr

Asn

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

<400>

4
4

10

PRT
Ngudi hién dai

4

Met Ala Glu

1

Thr Tyr

Gln Asp

Gln Thr
50

Asp Ala
65

Asp Glu

Ile Pro

Ser Leu

Ser Lys

130

Ala Asp
145

Gly Gln

Pro Ala

Asp Arg
195

Gly

Gln

35

Pro

Lys

Gly

Glu

Glu

115

Ser

Gly

Lys

Pro

Ser

Pro

Leu

20

Glu

Thr

Ser

Ala

Gly

100

Asp

Lys

Lys

Gly

Lys

180

Gly

Arg

Gly

Gly

Glu

Thr

Pro

85

Thr

Glu

Asp

Thr

Gln

165

Thr

Tyr

Gln

Asp

Asp

Asp

Pro

70

Gly

Thr

Ala

Gly

Lys

150

Ala

Pro

Ser
200

Glu

Arg

Thr

Gly

55

Thr

Lys

Ala

Ala

Thr

135

Ile

Asn

Pro

Ser

Phe

Lys

Asp

40

Ser

Ala

Gln

Gly

120

Gly

Ala

Ala

Ser

Pro

48921

Glu

Asp

25

Ala

Glu

Glu

Ala

Glu

105

His

Ser

Thr

Thr

Ser

185

Gly

Val

10

Gln

Gly

Glu

Asp

Ala

90

Ala

Val

Asp

Pro

Arg

170

Gly

Ser

Met

Gly

Leu

Pro

Val

75

Ala

]
|_l
g

Thr

Asp

Arg

155

Ile

Glu

Pro
205

Glu

Gly

Lys

Gly

60

Thr

Gln

Gln

Lys

140

Gly

Pro

Pro

Gly

Asp

Tyr

Glu

45

Ser

Ala

Pro

Gly

Ala

125

Lys

Ala

Ala

Pro

Thr

His

Thr

30

Ser

Glu

Pro

His

Asp

L

110

Arg

Ala

Ala

Lys

Lys

190

Pro

Ala

15

Met

Pro

Thr

Leu

Thr

95

Thr

Met

Lys

Pro

Thr

175

Ser

Gly

Gly

His

Leu

Ser

Val

80

Glu

Val

Gly

Pro

160

Pro

Gly

Ser
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Arg Ser Arg
210

Lys Val Ala
225

Ser Arg Leu

Lys Ser Lys

Gly Lys Val
275

Ser Lys Cys
290

Gln Val Glu
305

Ser Lys Ile

Asn Lys Lys

Ala Lys Thr
355

Ser Gly Asp
370

Ser Ile Asp
385

Val Ser Ala

<210> 5
<211> 381
<212> PRT

Thr

Val

Gln

Ile

260

Gln

Gly

val

Gly

Ile

340

Asp

Thr

Met

Ser

Pro

Val

Thr

245

Gly

Ile

Ser

Lys

Ser

325

Glu

His

Ser

Val

Leu
405

Ser
215

Arg
230

Ala

Ser

Val

Leu

Ser
310

Leu

Thr

Gly
360

Pro

Asp
390

Ala

Leu

Thr

Pro

Thr

Tyr

Gly

295

Glu

Asp

His

Ala

Arg

375

Ser

Lys

Pro

Pro

Val

Glu

Lys
280

Asn

Lys

Asn

Lys

Glu

His

Pro

Gln

48921

Thr

Pro

Pro

Asn

265

Pro

Ile

Leu

Ile

Leu

345

Ile

Leu

Gln

Gly

Pro

Lys

Met

250

Leu

Val

His

Asp

Thr

330

Thr

Val

Ser

Leu

Leu
410

Pro
220

Ser
235

Pro

Lys

Asp

His

Phe
315

His

Phe

Tyr
365

Asn

Ala
395

Thr

Pro

Asp

His

Leu

Lys

300

Lys

Val

Arg

Lys

Val
380

Thr

Arg

Ser

Leu

Gln

Ser
285

Pro

Asp

Pro

Glu

Ser

Ser

Leu

Glu

Ser

Lys

Pro

270

Lys

Gly

Arg

Gly

Asn

350

Pro

Ser

Ala

Pro

Ala

Asn

255

Gly

Val

Gly

Val

Gly

335

Ala

Val

Thr

Asp

Lys

Lys

240

Val

Gly

Thr

Gly

Gln

320

Gly

Lys

Val

Gly

Glu
400
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48921 119/139

<213> Nguoi hién dai
<400> 5

Met Ala Glu Pro Arg Gln Glu Phe Glu Val Met Glu Asp His Ala Gly
1 5 10 15

Thr Tyr Gly Leu Gly Asp Arg Lys Asp Gln Gly Gly Tyr Thr Met His
20 25 30

Gln Asp Gln Glu Gly Asp Thr Asp Ala Gly Leu Lys Glu Ser Pro Leu
35 40 45

Gln Thr Pro Thr Glu Asp Gly Ser Glu Glu Pro Gly Ser Glu Thr Ser
50 55 60

Asp Ala Lys Ser Thr Pro Thr Ala Glu Ala Glu Glu Ala Gly Ile Gly
65 70 75 80

Asp Thr Pro Ser Leu Glu Asp Glu Ala Ala Gly His Val Thr Gln Ala
85 90 95

Arg Met Val Ser Lys Ser Lys Asp Gly Thr Gly Ser Asp Asp Lys Lys
100 105 110

Ala Lys Gly Ala Asp Gly Lys Thr Lys Ile Ala Thr Pro Arg Gly Ala
115 - 120 125

Ala Pro Pro Gly Gln Lys Gly Gln Ala Asn Ala Thr Arg Ile Pro Ala
130 135 140

Lys Thr Pro Pro Ala Pro Lys Thr Pro Pro Ser Ser Gly Glu Pro Pro
145 150 155 160

Lys Ser Gly Asp Arg Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly Thr
165 170 175

Pro Gly Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro Pro Thr Arg
180 185 190

Glu Pro Lys Lys Val Ala Val Val Arg Thr Pro Pro Lys Ser Pro Ser
195 200 205

Ser Ala Lys Ser Arg Leu Gln Thr Ala Pro Val Pro Met Pro Asp Leu
210 215 220

[



Lys
225

Pro

Lys

Gly

Arg

Gly

305

Asn

Pro

Ser

355

Ala

Asn

Gly

Val

Gly

Val

290

Gly

Ala

Val

Thr

Asp
370

<210>
<211>
<212>
<213>
<400>

Val

Gly

Thr

Gly

275

Gln

Gly

Lys

Val

Gly

Glu

6
352
PRT

6

Lys

Gly

Ser

260

Gln

Ser

Asn

Ala

Ser

340

Ser

Val

Ser

Lys

245

Lys

Val

Lys

Lys

Lys

325

Gly

Ile

Ser

Lys

230

Val

Cys

Glu

Ile

Lys

310

Thr

Asp

Asp

360

Ala

Ngudi hién dai

Ile

Gln

Gly

val

Gly

295

Ile

Asp

Thr

Met

Ser
375

Met Ala Glu Pro Arg Gln Glu

1

5

Thr Tyr Gly Leu Gly Asp Arg

20

Gln Asp Gln Glu Gly Asp Thr

35

Gly

Ile

Ser

Lys

280

Ser

Glu

His

Ser

Val

Leu

Phe

Lys

Asp Ala

40

48921

Ser-

Val
Leu
265
Ser
Leu
Thr
Gly
Pro
345

Asp

Ala

Glu

Asp
25

Thr

Tyr

250

Gly

Glu

Asp

His

Ala
330

Arg

Lys

Glu
235
Lys
Asn
Lys
Asn
Lys
315
Glu
His
Pro
365

Gln

Asn

Pro

Ile

Leu

Ile

300

Leu

Ile

Leu

Gln

Gly
380

Val Met Glu

10

Gln Gly Gly

Gly Leu Lys

Leu

Val

His

Asp

285

Thr

Thr

Val

Ser

Leu

Leu

Asp

Tyr

Ala Glu Glu Ala

45

Lys

Asp

His

270

Phe

His

Phe

Tyr

Asn

350

Ala

His

His

Leu

255

Lys

Lys

Val

Arg

Lys

335

Val

Thr

Ala Gly

15

Gln

240

Ser

Pro

Asp

Pro

Glu

320

Ser

Ser

Leu

Thr Met His

30
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Gly

Thr
65

Asp

Arg

Ile

Glu

Pro
145

Pro
165

Ser
180

Pro

Lys

Asp

225

His

Phe

Ile

50

Gln

Lys

Gly

Pro

Pro

130

Gly

Thr

Pro

Asp

His

210

Leu

Lys

Lys

Gly

Ala

Lys

Ala

Ala

115

Pro

Thr

Arg

Ser

Leu

195

Gln

Ser

Pro

Asp

Asp

Arg

Ala

Ala

100

Lys

Pro

Glu

Ser

Lys

Pro

Lys

Gly

Arg
260

Thr

Met

Lys

85

Pro

Thr

Ser

Gly

Pro

Ala

Asn

Gly

Val

Gly

245

Val

Pro

Val
70

Gly

Pro

Pro

Gly

Ser.
150

Lys
170

Lys
185

Val

Gly

Thr

230

Gly

Gln

Ser

55

Ser

Ala

Gly

Pro

Asp

135

Arg

Lys

Ser

Lys

Gly

215

Ser

Gln

Ser

Leu

Lys

Asp

Gln

Ala

120

Arg

Ser

Val

Arg

Ser

200

Lys

Lys

Val

Lys

48921

Glu

Ser

Gly

Lys

105

Pro

Ser

Arg

Ala

Leu

Lys

Val

Cys

Glu

Ile
265

Asp

Lys

Lys

90

Gly

Lys

Gly

Thr

Val

Gln

Ile

Gln

Gly

Val

250

Gly

Glu

Asp
75

Thr

Gln

Thr

Tyr

Pro
155

Val
175

Thr
190

Gly

Ile

Ser

235

Lys

Ser

Ala

60

Gly

Lys

Ala

Pro

Ser

140

Ser

Arg

Ala

Ser

Val

220

Leu

Ser

Leu

Ala

Thr

Ile

Asn

Pro

125

Ser

Leu

Thr

Pro

Thr

205

Tyr

Gly

Glu

Asp

Gly

Gly

Ala

Ala

110

Ser

Pro

Pro

Pro

Val

Glu

Lys

Asn

Lys

Asn
270

His

Ser

Thr

95

Thr

Ser

Gly

Thr

Pro

Pro

Asn

Pro

Ile

Leu

255

Ile

Val

Asp

80

Pro

Arg

Gly

Ser

Pro

160

Lys

Met

Leu

Val

His

240

Asp

Thr
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His Val

Phe Arg
290

Tyr Lys
305

Asn Val
325

Ala Thr

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

<400>

Ser Phe
1

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

<400>
Ser Phe

1

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

<400>

His Ile Arg Ser Lys Thr Asn Asn Tyr Ala Thr Phe Tyr Ala Asp Ser

1

vVal Lys

<210>

Pro Gly Gly Gly
275

Glu Asn Ala Lys

Ser Pro Val Val
310

Ser Ser Thr Gly
330

Leu Ala Asp Glu
340

.

5

PRT

Chudét nha

7

Ala Met Asn
5

38

5

PRT

Chudt nha

8

Ala Leu Asn
5

9

19

PRT

Chudt nha

9

5

Asp

10

Asn

Ala

295

Ser

Ser

Val

Lys

280

Lys

Gly

Ile

Ser

48921

Lys Ile

Thr Asp

Asp Thr

Asp Met

Ala Ser
345

10

Glu

His

Ser
315

Val
335

Leu

Thr

Gly

300

Pro

Asp

Ala

His

285

Ala

Arg

Ser

Lys

Lys

Glu

His

Pro

Gln
350

Leu

Ile

Leu

Gln

Gly

15

Thr

Val

Ser

320

Leu

Leu
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48921 123/139

<211> 19

<212> PRT

<213> Chudt nha
<400> 10

His Ile Arg Ser Lys Thr Asn Asn Tyr Val Thr Phe Tyr Ala Asp Ser
1 5 10 15

Val Lys Gly

<210> 11
<211> 19
<212> PRT
<213> Chudt nha

<400> 11
His Ile Arg Ser Lys Ser Asn Asn Tyr Val Thr Phe Tyr Ala Asp Ser

1 5 10 15

Val Lys Asp

<210> 12
<211> 19
<212> PRT

<213> Chudt nha
<400> 12
His Ile Arg Ser Lys Ala Asn His Tyr Val Thr Phe Tyr Ala Asp Ser

1 5 10 15

Val Lys Asp

<210> 13

<211> 10

<212> PRT

<213> Chudt nha

<400> 13

Arg Gly Pro Arg Asp Ser Trp Phe Gly Tyr

1 5 10
<210> 14

<211> 16

<212> PRT

<213> Chudt nha

e



48921

<400> 14

Arg Ser Ser Gln Asn Ile Val His Ser Asn Gly Asn Thr Tyr Leu Glu

1 5 10 15
<210> 15

<211> 16

<212> PRT

<213> Chudt nha
<400> 15

Arg Ser Ser Gln Asn Ile Val His Thr Asn Gly Asn Thr Tyr Leu Glu

1 5 10 15
<210> 16

<211> 7

<212> PRT

<213> Chudt nha

<400> 16

Thr Val Ser Asn Arg Phe Ser

1 5
<210> 17

<211> S

<212> PRT

<213> Chudt nha
<400> 17

Phe Gln Gly Ser His Leu Pro Leu Thr

1 5
<210> 18
<211> 121

<212> PRT
<213> Chudét nha

<400> 18

Glu Val His Leu Val Glu Ser Gly Gly Glu Leu Val Gln Pro Lys Gly

1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Asn Ser Phe
20 25 30

Ala Met Asn Trp Val Arg Gln Thr Pro Gly Lys Gly Leu Asn Trp Val
35 40 45

Ala His Ile Arg Ser Lys Thr Asn Asn Tyr Ala Thr Phe Tyr Ala Asp
50 55 60

™~
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Ser Val Lys

Asp

Leu Tyr Leu Gln

Tyr Cys Val

Gln Gly Thr
115
<210> 19
<211> 121
<212> PRT

<213> Chudt nha

<400> 19
‘Glu Val Gln
1

Ser Leu Lys

‘Aia Leu Asn
35

Val His Ile
50

Ser Val Lys
65

Val Tyr Leu

Tyr Cys Val

Gln Gly Thr
115
<210> 20

Arg
100

Leu

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Leu

Arg

Met

85

Arg

Val

Val

Ser

Val

Ser

Arg

Met

85

Arg

Val

Phe

70

Asn

Gly

Thr

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Thr

Asn

Pro

Val

Ser

Ala

Gln

Thr

55

Thr

Asn

Pro

vVal

Ile

Leu

Arg

Ser
120

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser
120

48921

Ser

Lys

Asp

105

Ala

Gly

Ser

25

Pro

Asn

Ser

Lys

Asp

105

Ala

T

Arg

Thr
90

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Ser

Asp Asp Ser Gln

75

Glu Asp Thr Gly

Trp Phe Gly Tyr

Leu Val

Phe Ala

Lys Ser

Ala Thr

60

Asp Asp
75

Glu Asp

Trp Phe

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

110

Pro

Asn

30

Glu

Tyr

Gln

Gly

Tyr
110

125/139

Asn Met

Ile
95

Trp

Lys
15

Ser

Trp

Ala

Asn

Ile

95

Trp

80

Tyr

Gly

Gly

Phe

Val

Asp

Met

80

Tyr

Gly



<211>
<212>
<213>

<400>

121
PRT
Chudét nha

20

Glu Val Gln Leu

1

Ser

Ala

Val

Ser

65

Val

Tyr

Leu

Leu

His

50

Val

Tyr

Cys

Gly

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

<400>

Glu Val His

1

Ser Leu Lys

Ala Met Asn

Lys Leu
20

Asn Trp
35

Ile Arg

Lys Asp

Leu Gln

Val Arg
100

Thr Leu
115

21

121

PRT

Chudt nha

21

20

35

Val

Ser

vVal

Ser

Arg

Met

85

Arg

Val

5

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Ala

Gln

Thr

55

Thr

Asn

Pro

Val

Leu Val Glu Ser

Leu Ser Cys Ala

Trp Val Arg Gln

48921

Gly Gly Gly
10

Ala Ser Gly
25

Ala Pro Gly
40 ’

Asn Asn Tyr

Val Ser Arg

Leu Lys Thr
90

Arg Asp Ser
105

Ser Ala
120

Gly Gly Gly Leu Val

10

Ala Ser Gly Phe Ala

25

Ala Pro Gly Lys Ala

40

Leu

Phe

Lys

Ala

Asp

75

Glu

Trp

Val

Ala

Ser

Thr

60

Asp

Asp

Phe

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Gln

Phe

Pro

Asn

30

Glu

Tyr

Gln

Gly

Tyr
110

Pro

126/139

Lys Gly
15

Ser Phe

Trp Val

Ala Asp

Ser Met
80

Ile Tyr
95

Trp Gly

Lys Gly
15

Asn Ser Phe

30

Leu Asp Trp Ile

45



Ala

Ser

65

Val

Tyr

Gln

His

50

Val

Tyr

Cys

Gly

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

<400>

Ile

Lys

Leu

Val

Thr

115

22
121
PRT

Chudt nha

22

Glu Ile Gln

1

Ser

Ala

Ala

Ser

65

Val

Tyr

Gln

Leu

Leu

His

50

Val

Tyr

Cys

Gly

Lys

Asn

35

Ile

Lys

Leu

Val

Thr
115

Arg

Gly

Gln

Arg

100

Leu

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg
100

Leu

Ser

Arg

Met

85

Arg

Val

Val

Ser

Val

Ser

Arg

Met
85

Arg

Val

Lys

Phe

70

Asn

Gly

Thr

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Thr

55

Ser

Asn

Pro

vVal

Ser

Ala

Gln

Ala

55

Thr

Asn

Pro

Val

Asn

Tle

Leu

Arg

Ser
120

Gly

Ala

Ala

40

Asn

Val

Leu

Arg

Ser
120

48921

Asn

Ser

Gln

Asp

105

Ala

Gly

Ser

25

Pro

His

Ser

Lys

Asp
105

Ala

Tyr

Arg

Thr

90

Ser

Gly

10

Gly

Gly

Tyr

Arg

Thr
90

Ser

Val

Asp

75

Glu

Trp

Leu

Phe

Lys

Val

Asp

75

Glu

Trp

Thr Phe
60
Asp Ser

Asp Thr

Phe Gly

Val Gln

Ala Phe

Ser Leu
45

Thr Phe
60

Asp Ser

Asp Thr

Phe Gly

Tyr

Gln

Gly

Tyr
110

Pro

Asp

Tyr

Gln

Gly

Tyr
110

Ala

Ser

Ile

95

Trp

Lys

15

Ser

Trp

Ala

Ser

Ile
95

Trp

Asp

Met

80

Tyr

Gly

Gly

Phe

Val

Asp

Met

80

Tyr

Gly
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<210> 23
<211> 121
<212> PRT
<213> Chudt nha

<400> 23

Glu Val His Leu Val
1 5

Ser Leu Lys Leu Ser
20

Ala Met Asn Trp Val
35

Ala His Ile Arg Ser
50

Ser Val Lys Gly Arg
65

Val Tyr Leu Gln Met
85

Tyr Cys Val Arg Arg
100

Gln Gly Thr Leu Val

115
<210> 24
<211> 121
<212> PRT
<213> Chudt nha
<400> 24

Glu

Cys

Arg

Lys

Phe

70

Asn

Gly

Thr

Ser

Ala

Gln

Thr

55

Ser

Asn

Pro

Val

Glu Val Gln Leu Val Glu Ser

1 5

Ser Leu Lys Leu Ser Cys Ala

20

Ala Met Asn Trp Val Arg Gln

35

48921

Gly Gly Gly
10

Ala Ser Gly
25

Ala Pro Gly
40

Asn Asn Tyr
Ile Ser Arg

Leﬁ Gln Thr
30

Arg Asp Ser
~ 105

Ser Ala
120

Leu

Phe

Lys

Val

Asp

75

Glu

Trp

Val

Ala

Gly

Thr

60

Asp

Asp

Phe

Gly Gly Gly Leu Val

10

Ala Ser Gly Phe Ala

25

Ala Pro Gly Lys Gly

40

Gln

Phe

Leu

45

Phe

Ser

Thr

Gly

Gln

Phe

Leu
45

Pro Lys
15

Asn Ser
30

Asp Trp

Tyr Ala

Gln Ser

Gly Ile

95

Tyr Trp
110

Pro Lys Gly

15

Asn Ser Phe

30

Asp Trp Ile

Gly

Phe

Ile

Asp

Met

80

Tyr

Gly
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Ala

Ser

65

Ile

Tyr

Gln

His
50

Val
Tyr

Cyé

Gly

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

<400>

Ile

Lys

Leu

Val

Thr

115

25
108
PRT

Arg

Asp

Gln

Arg

100

Leu

Ser

Arg

Met

85

Arg

Val

Chudt nha

25

Asp Val Leu

1

Asp

Asn

Pro

Asp

65

Ser

Ser
100

His

Gly

Lys

50

Arg

Arg

His

<210>
<211>
<212>

Ala

Asn

35

Val

Phe

Val

Leu

26
109
PRT

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

Thr

Ile

Tyr

Ile

Gly

Ala

85

Leu

Lys

Phe

70

Asn

Gly

Thr

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr
105

Ser

55

Ile

Asn

Pro

Val

Thr

Cys

Glu

Thr

55

Gly

Asp

Phe

Asn

Ile

Leu

Arg

Ser
120

Pro

Arg

Trp

40

Val

Ser

Leu

Gly

48921

Asn

Ser

Lys

Asp

105

Ala

Leu

Ser-

.25

Tyr

Ser

Gly

Gly

Gly

Tyr

Arg

Thr

90

Ser

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Val

Asp

75

Glu

Trp

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Thr

60

Asp

Asp

Phe

Pro

Asn

Lys

Phe

60

Phe

Tyr

Lys

Phe

Ser

Ser

Gly

Val

Ile

Pro

45

Ser

Thr

Cys

Leu

Tyr

Gln

Gly

Tyr
110

Ser
Val
30

Gly
Gly

Leu

Phe

Ala

Ser

Ile

95

Trp

Leu

15

His

Gln

Val

Lys

Gln
95

Asp
Met
80

Tyr

Gly

Gly

Ser

Ser

Pro

Ile

80

Gly
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<213> Chuét nha
<400> 26

Asp Ile Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Asn Ile Val His Ser
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Val Leu Ile Tyr Thr Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 90 95

Ser His Leu Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu
100 105

<210> 27

<211> 109

<212> PRT

<213> Chudt nha
<400> 27

Gly Val Leu Met Thr Gln Ile Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Asn Ile Val His Ser
20 25 ' 30

Asn Gly Asn Thr TYr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 40 45

Pro Lys Val Leu Ile Tyr Thr Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
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Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 90 95

Ser His Leu Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu
100 105

<210> 28
<211> 109
<212> PRT

<213> Chudt nha
<400> 28
Asp Val Leu Leu Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly

1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Asn Ile Val His Ser
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gln Lys Pro Gly Gln Ser
35 , 40 45

Pro Lys Val Leu Ile Tyr Thr Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys Phe Gln Gly
85 90 95

Ser His Leu Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu

100 105
<210> 29
<211> 109
<212> PRT
<213> Chudét nha
<400> 29

Val Val Leu Met Thr Gln Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp Gln Ala Ser Ile Ser Cys Arg Ser Ser Gln Asn Ile Val His Ser
20 25 30



Asn Gly Asn

Pro Lys
50

Asp Arg Phe

65

Ser Arg

Ser His

<210>
<211>
<212>
<213>
<400>

Thr
35
Val Leu
Ser
Val Glu
Leu Pro
100
30
109
PRT
Chudt nha
30

Tyr

Ile

Gly

Ala

85

Leu

Asp Val Leu Met Thr

1

Asp Gln
Asn Gly

Pro Lys
50

Asp Arg
65

Ser Arg
Ser His

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

Ala

Asn

35

vVal

Phe

Val

Leu

31

PRT
Nhéan

Ser

20

Thr

Leu

Ser

Glu

Pro
100

tao

5

Ile

Tyr

Ile

Gly

Ala

85

Leu

Leu

Tyr

Ser

70

Glu

Thr

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Glu

Thr

55

Gly

Asp

Phe

Ser

Cys

Glu

Thr

55

Gly

Asp

Phe

Trp

Val

Ser

Leu

Gly

Pro

Arg

Trp
40

Val

Ser

Leu

Gly

48921

Tyr

Ser

Gly

Gly

Gly
105

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Leu

Asn

Thr

Val

90

Gly

Ser

10

Ser

Leu

ASH_

Thr

Val

90

Gly

Gln

Arg

Asp

75

Tyr

Thr

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Lys
Phe
60

Phe
Tyr

Lys

Pro
Asn
Lys
Phe
60

Phe

Tyr

Lys

Pro

45

Ser

Thr

Cys

Leu

Val

Ile

Pro

45

Ser

Thr

Cys

Leu

Gly

Gly

Leu

Phe

Ser

Val

30

Gly

Gly

Leu

Phe

Gln

Val

Lys

Gln
95

Leu

15

His

Gln

Val

Lys

Gln
95

Ser

Pro

Ile

80

Gly

Gly

Thr

Ser

Pro

Ile

80

Gly
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<220>
<223>

<220>
<221>
<222>
<223>

<400>

Peptit tdng hop

MOD RES
(4)..(4)
Sy photphoryl héa

31

Asn Val Ser Ser Thr Gly Ser Cys

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

= G

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val
10

1

Asp

5

32

14

PRT

Nhén tao

Peptit tdng hop

MOD RES
(9)..(9)
Sy photphoryl hoéa

32

5

33
17

-PRT

Nhé&n tao

Peptit tdng hop

MOD_RES
(9) .. (9)
Su photphoryl hba

33

5

48921

ly Cys His Leu Ser Asn Val Ser Ser Thr Gly Ser TIle ASp

10
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val

1

Asp

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Gly Cys Ser Gly Thr Ser Pro Arg His Leu Ser Asn Val Ser Ser Thr
10

1

34

17

PRT
Nhén tao

Peptit tdng hop

34

5

35

25

PRT
Nhén tao

Peptit tdng hop

MOD RES

(15) ..(15)
Su photphoryl hda

35

5

48921

10

Gly Ser Ile Asp Met Val Asp Ser Pro

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

20
36
6
PRT
Nha&n tao

Peptit tdng hop

MOD_RES
(5) .. (5)
Sy photphoryl hba

36

25
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Gly Leu Lys Glu Ser Pro

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

5

37

10

PRT
Nhén tao

Peptit tdng hop

MOD RES
(5)..(5)
Su photphoryl hda

37

Ser Gly Tyr Ser Ser Pro Gly Ser Pro Gly

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

5 10

38

11

PRT
Nhé&n tao

Peptit tdng hop

MOD RES
(5) .. (3)
Su photphoryl héa

38

Ser Ser Pro Gly Ser Ser Pro Gly Thr Pro Cys

1

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

<220>
<223>

<220>
<221>
<222>
<223>

5 10

39

11

PRT

Nh&n tao

Peptit tdng hop

MOD RES
(5) .. (5)
Su photphoryl hoéa
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<400> 39

Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro

1 5 10
<210> 40

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> Peptit tdng hop

<220>

<221> MOD_RES

<222> (7)) ..(7)

<223> Su photphoryl héa
<400> 40

Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro

1 5 10
<210> 41

<211> 11

<212> PRT

<213> Nhén tao

<220>
<223> Peptit tdng hop

<220>

<221> MOD RES

<222>  (5)..(5)

<223> Sy photphoryl hba

<220>

<221> MOD RES

<222> (7)..(7)

<223> Su photphoryl hbéa

<400> 41

Ser Arg Ser Arg Thr Pro Ser Leu Pro Thr Pro

1 5 10
<210> 42
<211> 9

<212> PRT
<213> Nhén tao

<220>

10



<223>
<220>
<221>
<222>
<223>

<400>

Peptit tdng hop
MOD_RES

(5)..(5)
Syt photphoryl hoda

42

48921

Pro Ser Leu Pro Thr Pro Pro Thr Arg

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Gly Cys Ser Pro Val Val Ser Gly Asp Thr Ser

1

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

<220>
<223>

<220>
<221>
<222>
<223>

<400>

Ser Asn Val Ser Ser Thr Gly Cys

1

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

5

43

11

PRT
Nhén tao

Peptit tdng hop

MOD_RES
(7) .. (7)
Sy photphoryl héa

43

5

44

8

PRT
Nhan tao

Peptit tdng hop

MOD_RES
(4) .. (4)
Su photphoryl hoéa

44

5

45

19

PRT
Nhé&n tao

10
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<220>
<223> Peptit tdng hop

<220>

<221> MOD RES

<222>  (9)..(9)

<223> Su photphoryl hoéa
<400> 45

Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val
1 5 10 15

Asp Ser Pro

<210> 46
<211> 19
<212> PRT

<213> Nhén tao

<220>
<223> Peptit tdng hop

<400> 46
Pro Arg His Leu Ser Asn Val Ser Ser Thr Gly Ser Ile Asp Met Val

1 5 10 15

Asp Ser Pro

<210> 47
<211> 32
<212> PRT

<213> Nhén tao

<220>
<223> Peptit tdng hop

<220>

<221> MOD_RES

<222> (20)..(20)

<223> Sy photphoryl hoéa

<220>

<221> MOD RES

<222>  (28)..(28)

<223> Su photphoryl hoda

<400> 47
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Gly Cys Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile
1 5 10 15

Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu
20 25 30

<210> 48
<211> 32
<212> PRT

<213> Nhéan tao

<220>
<223> Peptit tdng hop

<400> 438
Gly Cys Arg Glu Asn Ala Lys Ala Lys Thr Asp His Gly Ala Glu Ile
1 5 10 15

Val Tyr Lys Ser Pro Val Val Ser Gly Asp Thr Ser Pro Arg His Leu
20 25 30





